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of safeguards by the emplover, the enforcement of pre- 
cautions. and so forth. The general rules for employes deal, 
Neueeesesecoocseeessssoess l | SOME ASPECTS OF ELECTRO- first of all, with rather obvious precautions, which, never- 
The Paturo of Elovtnic Het P ara Mane - thel2ss, have been sometimes neglected, and then pass on to 

the precautions that should be taken in certain definite 


us i E 1 Maur y oci p db e: 

lilustrated ... eee essere. 4, and Engineering Students lines of work, such, for example, as the handling of live 
parts under varying conditions of voltage and locality. 

The special rules deal with special classes of work. 
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that a rule scarcely seems necessary. On the other hand, 
when we come to what may be described as more technical 


matters, definite rules become distinctly important. This 
is the case, for example, where live metal is handled, even 


when at comparatively low pressures. Attention 1s drawn 
to the fact that certain surtaces which might be thought 


ot Very Low Resistances. 
RyF,Wennerand E, Weibel. | " The Electrician” Commercial 


Iliustrated ...... ese 17) and Industrial Section... ...27-34 
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distances are stated within which emplovés should not 
approach exposed conductors at certain voltages. As 
another example we may mention the rule that fire extin- 
guishing liquids or covers which are not insulating should 
not be employed in fighting fires near exposed live parts. 
Such a precaution might be forgotten, if not made the object 
of a rule, until unpleasant experience had been gained. 


26 ; 
be insulating must not be so regarded, and definite 


NOTES. 
———9— —— | 
Rules for Safe Working. 

THERE is no doubt that a great many of the accidents 
which unfortunately occur from time to time in the manipu- 
lation of electrical machinery are due to ignorance or to 
riles which are not adequate to guarantee safetv. In order 
to remedy this state of things the Bureau of Standards of 
Washingion has now drawn up a series of rules, of which an 
abstract will be found elsewhere. The Bureau has been 
rgaged in the study of such rules for about a year, and 


after extended comparisons and analyses of existing sets 


ANOTHER important section is that in which rules are 
given for making dead parts of circuits or machinery. 
Proper attention given to a matter of this kind makes all 
the difference between danger and safety, yet we do not 
doubt the ideas of many a man on this subject are very 
hazy. The only criticism which we feel inclined to make 
on these rules is that they may lose some of their advantage 
by the fact of beingso numerous. They amount to 44 pages, 
and even when all allowance is made for the fact that the 
pages are not closely printed, the total number of rules 
must certainly run to a considerable number, There is 
something to be said for having rules as few as possible and 
dealing only with what may be considered the more im- 
portant points. On the other hand, it is a little difficult to 
decide what is important and what is unimportant in a 
matter of this kind, and such rules would necessarily be 
incomplete. So far, we understand that the present. rules 
have been received favourably bv such Commissions, com- 


of rules, aidcd by the suggestions ot Commissions, company 
otħcials and workmen, a code of rules has been drawn up 
and is now offered for criticism and discussion with a view to 
their general adoption. The rules are given under a number 
ot diferent headings. Thus, there are classes dealing with 
(1) requirements resting upon the employer; (2) those 
applying generally to all electrical emplovés ; and (3) those 
appiicable to special classes of electrical work. Each of 
these is subdivided in turn. The rules for emplovers 
naturally deal with such subjects as organisation, the | 
mung of rules, diagrams and emergency instructions, the | 
division of responsibilities among emplovés, the provision 


2 IHE ELECTRICIAN, 2 THE ELECTRICIAN, OCTOBER 9, 1914.  — 9, 1914. 


panies and workmen in is United States as have had an 
opportunity of studying them. Itis, therefore, not unlikely 
that they will be given a favourable reception in this 
country. We are also informed that the Bureau of Stan- 
dards is preparing similar safety rules to be observed in 
construction, installation and upkeep, so that when these are 
Issued every phase of the question will be fairly covered. 


d 


Electric Cooking on Board Ship. 

WHATEVER our gas friends may say to the contrary, 
there is no question that electric cooking is making very 
steady progress both on land and sea. It was only to be 
expected that this, the newest, method of cooking should 
be adopted somewhat slowly on board ship, in which branch 
of engineering designers are naturally rather conservative. 
But here the United States Navy is giving us the lead, just as 
it has been doing with electric propulsion. The conclusion 
has evidently been reached that the concentration of all 
sources of heat and power is the right course to pursue, and 
we are now fortunate in having some account of the ex- 
perience gained on U.S.A. men-of-war, as our readers will 
see in another column. Considering the fact that on board 
ship the cooking includes the baking of all bread as well as 
the more usual operations, it will be realised that the amount 
of equipment required is very considerable, and when, further, 
it becomes necessary to provide for the needs of 800 to 1,000 
men, we have an installation on which the load factor should 
reach a very reasonable figure. This is apparently the case. 
It is interesting to notice that the consumption in kilo- 
watt-hours falls off considerably as the cooks become 
accustomed to the apparatus. The figure obtained is 
1-75 kw.-hours per person, and it is thought that this may 
soon become as low as 1:25 kw.-hours. The advantages of 
electric cooking in a case of this kind, apart from the con- 
centration of plant and the better utilisation of space in the 
galleys, consists generally in the fact that the cook knows 
just what he can get, and that he can repeat his results 
indefinitely. Thus the baking of bread is a much simpler 
operation than with coal, and the cook is further aided by 
motor-driven apparatus for kneading the dough and for 
other purposes. In fact, there is no question that the work 
of the cook under these conditions is rendered as simple as 
possible. 


Wireless Telegraphy in War.—Prof. J. A. Fleming, F.R.S., 
is giving a public lecture on this subject at University College, 
Gower-street, London, W.C., on Wednesday next, Oct. 14, at 
5 p.m. Admission will be free. 

Drying Grain by Electricity.—1t is reported in an American 
contemporary that electricity is being used for drying grain 
prior to its being ground. The heating unit is enclosed in the 
spiral screw which conveys the grain from the hoppers to the 
grinding stones. Drying the grain before grinding 1s said to 
make | the grinding easier, and to ensure better quality of meal. 


‘ʻi , London Electrical Engineers (T.F.)—This unit has now 
received permission to recruit. An opportunity therefore 
occurs for members of the electrical profession to join a Corps 
where their technical abilities will prove a valuable asset to 
their country. Apply personally or by letter to the Command- 
ing Officer at the headquarters, 46, Regency-street, West- 
minster. 


Raeineariag Units of the Royal Naval Division.— The: 


following have received temporary Commissions as Lieutenants 
in the Royal Marines for duty with the Engineer Units of the 
Royal Naval Division, which have been formed from members 


of the Institutions of Civil, Electrical and Mechanical Engineers :. 


' Messrs. R. G. Aston, L. H. Rugg, G. H. Spittle, A. J. D. Chivers, 
H. Dobell, R. Grierson, A. Williamson, T. C. Aveling, R. 
Stoltenhoff, G. W. Revell and G. E. Morgans. 


London Lighting.—An Order has been issued by the Home 


Secretary under the powers conferred on him by Regulation 
7A of the Defence of the Realm Regulations, 1914, which 


contains the following provisions :— 
In all brightly- lighted. streets and squares and on bridges a portion of 


the lights must be extinguished so as to break up all conspicuous groups on: 


rows of lights, and the lights which are not so extinguished must be 
lowered or made invisible from above by shading them or by painting 
over the tops and upper portions of the globes ; while thick fog prevails 
the normal lighting of the streets may be resumed. 

Sky signs, illuminated facias, illuminated lettering, and powerful 


lights of all descriptions used for outside advertising or for the illumination. 
of shop fronts must be extinguished. The intensity of the inside lighting 


of shop fronts must be reduced. 


In tall buildings which are illuminated at night the greater part of the- 


windows must be shrouded, but lights of moderate brightness may be 
left uncovered at irregular intervals. All large lighted roof areas must. be 
covered over or the lighting intensity reduced to a minimum. 
along the water front must be masked to prevent as far as practicable 
the reflection of the light upon the water. 'T he aggregation of flares in 
street markets or elsewhere is prohibited. 


In case of a sudden emergency all instructions given by the Admiralty: 


or by the Commissioner of Police on the advice of the Admiralty as to the 
further reduction or extinction of lights shall be immediately obeved. 
The Order applies to the City of London and the whole of the Metropolitan 
Police District, and to the hours between sunset and sunrise, and it will 
be in force for one month from October 1, 1914, unless sooner revoked. 


"*Large Transformers.— According to the “ Electrical News," 
six 6,000 k.v.a. single-phase transformers have been recently 


installed at the Niagara Falls step-up station and six ‘similar 


5,500 k.v.a. units at the Toronto terminal stationgof the 
Toronto Power Co. The interesting feature of this installation 
is that the new transformers were especially designed and con- 


structed to fit in the places previously occupied by units of a. 


lower voltage and less than half the capacity of the new set. 
The original units were single-phase water-cooled units, de- 
signed for 2,670 k.v.a., 60,000 volts and 2,400 k.v.a., 55,000 volts 
at the generating and terminal ends respectively. The new 
units are water cooled and designed for 6,000 k.v.a., 86,500: 
volts and 5.500 k.v.a., 76,100 volts respectively. The new 
transformers are assembled in square or slightly rectangular 
boiler plate tanks, having all seams oxy- -acetylene welded. 

The flat sides of the tanks are braced by ` T " iron straps for 
mechanical stability. They were subject to a 26 in. vacuum. 
test before leaving the factory. The usual heavy castings have 
been replaced in this design by channel core plates riv etted 
together in pairs, a space being left between the channels, 


which are arranged to come directly over vertical ducts injthe: 


iron, allowing a free circulation of oil up through the centre 
of the iron. 
the increase in capacity per unit space has been obtained. 


Electric Fume Precipitation.—4A description of the fume- 


precipitation plant at the Garfield Smelting Co.’s smelter in 
Utah (U.S.A.) was given in a recent Paper read before the 
American Institute of Mining Engineers. It was found that a 
considerable amount of lead escaped from the stacks of the 
converter plant, and experiments were made to recover this by 
means of the Cotrell electric fume-precipitation process. 
process consists in general in the conversion of high-tension 
alternating current at about 30,000 to 60,000 volts into an 
intermittent continuous current of the same potential and the 
application of this current to certain electrodes in a flue con- 
veying the gases to be treated. The electrodes consist of a 
series of narrow metal plates, spaced regularly 5 in. to 12 in. 


apart depending on the voltage, between each of which is 
stretched a fine wire forming the discharge electrode. The 
silent or glow discharge which takes place from this wire causes. 


all dust or condensed fume or moisture to be deposited on the 
plates. The tests at the Garfield plant showed that pipe 


Lights. 


“Tt is due to these features, amongst others, that. 
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electrodes of about 5 in. diameter, were preferable to’ plate ' 9:45 p.m., when the report of the committee of management will 
electrodes and that if the temperature of the gases at the | be presented and the officers for the ensuing year will be elected. 
electrodes could be kept under 100°C. practically complete The annual report shows that there is a credit balance of 
clearance of the smelter gases could be obtained. Further, it | £3737. 16s. 9d., of which £2,675. 8s. 3d. is invested in various 
was shown that by treating the gases at different temperatures San ice at pran nt entered: upon ene fisb;oPmembers 


: : . number 95 life members and 120 ordinary members. ! 
in a series of such plants it might be possible to obtain frac- | oe 
tional precipitation ; for example, the bulk of the lead in one | Franklyn Institute.—Mr. Samuel Insull, president, of the Com- 


E | th Edi - | i | 
plant and the arsenic, sulphuric acid, &c., in a second. The ee Rondo Das founda for presentation by the Prankiyn 


t ; en Institute, the Franklyn medal, which is to be awarded from time to 
Garfield Company have installed seven units to treat 250,000 


cubic ft. of gas per minute. The electrical equipment includes 
seven complete motor-generator rectifier sets and transformers, 
and switchboard panels to control them. Each set consists of 
a 30 H.P., 250-volt, direct-current motor, direct connected to a 
20 kw., 60-cycle, 220-volt, single-phase generator; the alter- 
nating current is stepped up from 20,000 to 30,000 volts by 
means of a 20 kw. transformer and is then led back to the 
rectifier, which is on the same shaft as the motor-generator. 


technology. The award is to be given in recognition of the total 
contributions of individuals (without regard to nationality or country) 
to science or to the applications of physical science to industry, 
rather than in recognition of any single invention or discovery. The 
medal is to be of gold, of a value of about £15, and is to have on one 
side a medallion of Benjamin Franklyn. It is proposed that two 


medals be awarded each year. 


EDUCATIONAL NOTES. 


University of London, University College.—The Goldsmid entrance 
scholarship, tenable in the faculty of engineering, of the value of £90, 
has been awarded to Mr. John Sinclair Fraser, of Dulwich College. 
Mr. Patrick Alexander Curlett was placed proxime accessit. 

Armstrong College, University of Durham.—At this College there 
are full courses of instruction in mechanical, marine, civil and elec- 
trical engineering, naval architecture, mining, metallurgy, pure 
science, arts aud commerce, &c. There are good facilities for ex- 
perimental and research work. The new session will commence on 
Monday next. Full particulars may be obtained from the secretary, 
Mr. F. H. Pruen, M.A., Armstrong College, Newcastle-on-Tyne. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

We publish the second instalment of an article by Dr. H. W. 
Malcolm on the “ Future Progress of Cable Telegraphy ” (p. 9). 

Some account is given of the Safety Rules issued by the Bureau of 
Nandards of Washington, which are to be observed in the operation 
of electrical equipment (p. 7). 

A Paper on the * Future of Electric Heating and Cooking in 
Marine Service," by Mr. H. J. Mauger, appears in abstract (p. 4). 

We give an abstract of an article on the “ Present State of Electrical 
Winding Machinery," by Prof. W. Philippi (p. 6). 

An article on the “Electrification of the Riksgränsen Railway," by 
Mr. F. Zolland, is reproduced in abstract (p. 12). | 

We publish in abstract a Paper on “ Indoor and Outdoor Sub- 
stations in Pennsylvania," by Mr. H. L. Fullerton (p. 14). 

A Paper on * Electric Steel Castings,” by Mr. C. A. Hansen, is 
given in a slightly abbreviated form (p. 20). 

We publish an abstract of an article on “ Railway Electrolysis and 
Methods of Treatment," by Mr. I. W. Gross (p. 23). 


PERSONAL. 


Mr. John Graeme Balsillie, A.M.I.E.E., engineer for radio-tele- 
graphy to the Commonwealth Government of Australia, is resigning 
that appointment at the end of 1914 to take up private practice. The 
Commonwealth has acquired 19 medium-form coast stations and a 
number of inland telegraph stations employing the Balsillie radio 


system, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 9th (to-day). 
ELEcTRO-HARMONIC SOCIETY. 


$ p.m. Smoking Concert at the Holborn Restaurant, London, W.C. 
MONDAY, October 12th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Meeting at Storey's Gate, St. James's Park, London, S.W. 
Presentation of Annual Report. Paperon the “ Reclamation of 
Waste Products in Industrial Undertakings," by Mr. G. H. Ayres. 
WEDNESDAY, Oct. 14th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
$ p.m. Meeting at St. Bride's Institute, Fleet.street, London. 
Presidential Address on “ The British Empire and Our Work in 
It," by Mr. F. Bailey. 
NOTTINGHAM SociETY OF ENGINEERS, 
$ p.n. Annual General Meeting at the Welbeck Hotel, Nottingham. 
Presidential Address by Mr. J. Crawford. 
THURSDAY, Oct. 15th. 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Meeting at 21, West Stewart-street, Greenock. Paper 
on “ Alternating Current,” by Mr. J. H. Parker. 


FRIDAY, Oct. 16th. 
INSTITUTION OF MECHANICAL ENGINEERS, 


§ p.m. Meeting at Storey’s Gate, St. James’s Park, London, S.W. 
Report of the Refrigeration Research Committee, presented by 
Sir J. A. Ewing, K.C.B., F.R.S. 


APPOINTMENTS VACANT AND FILLED. 


A shift engineer is required for the Watford electricity works ; 
also an improver. Applications to the chief engineer (Mr. A. W. 
Barham), Electricity Works, Watford. See also advertisement. 

A few capable electricians, with thorough knowledge of electrical 
testing of instruments, submarine and other cables, &c., are required. 
Applications to the Inspector, R.E. Stores, Royal Dockyard, Wool- 
wich. See advertisement. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


Dr. A. W. Stewart, of the Queen's University, Belfast, has been 
appointed lecturer in physical chemistry at the University of Glas- 
gow, In succession to Prof. F. A. Soddy. | 

Mr. Arthur J. Dobson, of Croydon, has been appointed meter 


superintendent at Hull. 


This great National Fund, for the relief of those amongst the neediep 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


INSTITUTIONS AND SOCIETIES. 


* Western Section of the Institution of Electrical Engineers.— The 
-onmittee of this section has decided that no meetings shall be held 
at present. It was felt that owing to the war and the resultant 
unsettled state, the attendance at the meetings would be small, and 
"n the best of times it is difficult for most of the members to attend 
meetings it was thought that the interest of the section would be 
8t served by abandoning the meetings for the present. 
, abitution of Mechanical Engineers, — The second general meeting 
icem Dee of the Benevolent Fund of the Institution of Mecha- 
B ngineers will be held at the Institution, Storey's Gate, 
"amesa Park, London, S.W., on Friday, October 16th, at 


I enclose £ 8. d. toward the Prince of Wales 


NATIONAL RELIEF FUND. 
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time in reeognition of distinguished achievements in science and 


THE FUTURE OF ELECTRIC HEATING AND COOKING 
IN MARINE SERVICE. 


BY H. J. MAUGER. 


Summary.—The present position of electric cooking and heating is i 
summarised and the results of the tests on U.S.S. “ Texas " are given. 
The advantages of electric cooking and heating in marine service are 
dealt with in full. 


On board ship very important, if not paramount, are the con- 
siderations of saving in space and weight, as well as considerations 
of cleanliness and convenience and despatch ; and nothing that we 
know of at the present time so completely and satisfactorily meets 
these requirements for their purpose as the electric range and bake 
oven—with their culinary accompaniments—on the one hand, and 
the electric air heater on the other, not to speak of such miscellaneous 
applications as the flat iron, the soldering iron, &c. In other wor ds, 
in our vision of the model ship of the future, we can see no other 
source of heat and power than electricity, outside of the boiler or 
engine room. Among battleships which have been partly equippe 'd 
with electric cooking and heating are the “ Arkansas " and “ Wy- 
oming.” The battleships “ Texas," “ New York," “ Nevada " and 
“ Oklahoma," which are now under construction, have the galleys 
and bakeshops completely equipped. Already 13 submarines have 
been equipped entirely, and eight more are in process of construction. 
The ‘ Wyoming ” has three electric ranges in the officers’ galley and 
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Fig. 1.—ENERGY CONSUMPTION CURVES ON TRIAL Trip oF U.S.S. 
“Texas.” 


electric cooking is there used exclusively; in the crew's galley 
there are four electric ranges and four coal ranges. The * Wyoming 
was equipped with the latest design of ranges and has had no appre- 
ciable trouble, except with the hot plates of the cooking surface, 
which has since been overcome. Recently the army transport 
“ Thomas " returned from Manila carrying about 1,500 troops and 
erew. "Two type D 47 bake ovens, capacity 108 1 lb. loaves, proved 
sufficient to bake all the bread, pastry, &c., required, although three 
ovens were available. No trouble was experienced, and everyone 
interested was pleased with their operation. 

Of special interest is the recent trial trip of the battleship “ Texas’ 
made during last October, because for the first time a large number 
of men (715) at sea were entirely dependent upon electric cooking for 
their daily meals. During the run of two weeks there were no break- 
downs of any kind and the cooking was done in a perfectly : atisfac- 
tory manner. The results of this trial demonstrated that the 
equipment was more than sufficient to take care of the ship's full 
complement, which will comprise about 1,070 men, including 70 
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two bake ovens, and with the exception of some supplementary steam 
kettles and coffee urns in the crew's galley, there is no other means 
of cooking or baking available on this ship. The success of the trial 
is all the more apparent in view of the fact that none of the cooks had 
any previous experience in using electric apparatus and that they so 
readily became acquainted with its operation and had no difficulties 
in performing the duty required, The attendants, without excep- 
tion. were pleased with the performance of the electric ranges, as well 
as the bake ovens, being much impressed with their greater ctiiciency 
and cleanliness. The trial trip of the " Texas ` is also significant 
because for the first time has it been possible bo obtain such complete 
and valuable data. Five ranges are installed in the officers’ galley, 
four of which were in daily use; and in the crews galley there are 
10 ranges, six to eight of which were used daily during the trial. as 
well as two bake ovens in the bakery. The officers galley served 162 
men and the crew's galley 553 men; a total of 715 men. The ovens 
proved to be of sufticient capacity to supply a crew twice as large as 
that aboard, and thev were perfectly suitable for all kinds of work 
demanded of them. The officers! galley was in use from 6 a.m. to 
9:30 p.m. (except 1j hours from 2:30 p.m. to 4 p.m.) A few hot 
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plates were kept in service at all times, supplying hot coffee. The 
crew's galley generally was in use from 4:30 a.m. to 8:30 a.m. ; 10 a.m. 
to 1:30 p.m. ; and 4 p.m. to 8:30 p.m., depending somewhat on the 
daily menus. 

Referring to Fig. 1, the top curve shows the daily cooking load, in 
kilowatt-hours, which average 1,258-6, the highest daily load being: 
1,695 and the lowest 806 kw.-hours. The downward slope of the 
curve shows a radical increase in economy as the cooks became 
accustomed to the use of the electric ranges, and the economy would 
be still further increased by longer experience. This consumption 
proved to be an average of 1-7 kw.-hour per person per day for the 
total; but further reference to the accompanying curve shows that 
the average total consumption of the crew's galley (556 kw.-hour) 
was only slightly more than that of the officers’ (519 kw.-hour). The 
average consumption per man per day of the crew's galley was | kw.- 
hour as compared with 3-2 kw.-hour of the officers. The average 
daily consumption of the bakery was 182 kw.-hour total, or 0:25 kw.- 
hour per man, Without doubt, the total consumption for cooking 
and baking should not average more than 1-25 kw.-hour per day per 
person, instead of 1-7 kw.-hour. In accounting for the difference of 
the energy consumption per man in the officers’ galley as compared 
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with the crew's galley we have to consider that there is no steam | of eight rectangular hot plates having a total useful area of 37 in. by 
cooking in the former and this would account for 25 or 30 per cent. | 24 in. -Directly under the cooking surface are the two broilers, 18 in. 
of the total consumption. It should be further noted that the officers’ | by 24 in. Below the broilers are two roasting ovens each of which 
galley was operated somewhat on the plan of an à la carte restaurant | is 18 in. by 28 in by 16 in. Each hot plate takes 1,750. watts 
where the meals were strung out over long periods, which means a | maximum, each broiler 4,000 watts, and each oven 4,800 watts 
more severe service than will actually be obtained when in com- | maximum. The total connected load of the range is, therefore, 
mission; while in the crew's galley advantage accrued from cooking | 31-6 kw. One range oven will roast 75 lb. of meat at one time. The 
for a much larger number of men at one time. Reference to the | bake ovens have a consumption of 16 kw. maximum and a capacity 
menus shown in the curves will indicate that the crew fared very well. | of about 100 loaves. An important point is that all heating elements 
Fig. 2 shows the load curve for the ranges in the officers’ galley | of the cooking apparatus are readily replaceable. 
on October 30th, in which the total consumption was 451-7 kw.- 
hours. The average kilowatt demand was 27-4, while the maximum ADVANTAGES OF ELECTRIC COOKING. | 
(during the dinner period) reached 54 kw. Four ranges were We shall now sketch briefly an outline of the conditions on board 
in actual use in the preparation of this meal. The load factor, taking | ship which we expect to see realised in the near future, € 'ompared 
it as the ratio of the average to the maximum demand, was, therefore, | with the old-fashioned coal-burning brick oven, the electric oven 
about 50 per cent, The ratio of the maximum demand to the con- | shows a most decided advantage. The electric oven will require 
nected load (used) was 54 to 120. only two-thirds the time to be heated up to baking temperature. 
The curves in Fig. 3 show a daily load curve for the ranges in the | The only effort required from the baker being a turn of the switch, 
crew's galley indicating a total consumption of 321 kw.-hours. The | his time and energy, therefore, can be entirely devoted to its proper 
average demand was only 21-2 kw. and the maximum was 90 kw. | purpose—baking good bread for passengers or crew. And we must 
not forget that he will be further aided by motor-driven dough 
ERCATAS) iod SUPPER kneaders and other modern bake-shop conveniences. There will : 
[ORE ANS: ROSE BEC! Scrambled Eggs, no excuse for slack-done or over-done bread or no excuse for stale 
‘nie AS Pork, dit EAA bread or lack of bread, as the electric oven will need no attention 
Coffee yes Ae ge ted Coffee but an occasional turning of the switch to “high,” “low” or 
eratoes, Rice i $3 , . . 
| Pudding, Coffe " medium " as may be required. The electric oven will not demand 
100 [Tr b | E ME M a es) | any shifting of the loaves in the oven to give some of them the 
Ji e In addition fofhe ranges, | +4 4-H- — | advantage of a hotter place or relieve others from burning, a matter 
» Teal qoi com 160 | Lb lr N which nor only dissipates the cook's time and attention but also 
3a gn sre —À Á tdi | L i considerable heat while the doors are open. Furthermore, one 
^ are heated by en PIETEI Faire di electric oven will do the work of two coal ovens and with more than 
60 | a corresponding saving in space and a very much greater saving in 
#59 BPE | H TT E A weight. The temperature of the bakery will not be appreciably 
g sag ine nx. | increased as formerly from the waste heat of the radiating brick of 
40 | Ls í : 
iar F | the coal oven and the baker's temper and his bread should be as good 
rf ad in the tropics as in the arctic regions. 
== What has been said regarding the ship’s oven also applies with 


similar force to the ship’s range. Here the compartment previously 
devoted to the fire and ash box is devoted to an extra roasting oven, 
increasing the roasting capacity 100 per cent., besides adding special 
broiling space which provides for two broiling compartments. There 


30 
TE 
TER RTT 
SE EAC ELT: 


5 6 7 619 ll i i 2 3 
A.M. | HOURS P M. 

Breakfast Dinner Supper Period is not, of course, much opportunity of increasing the utility of the 

erred pee k Period E k feo kw-hr. " range top, all of which was formerly active as a cooking surface. 

ST 0 Saving space formerly required for coal boxes eliminates fuel or ash 

PVE- Me handling and, therewith, danger from fire or explosion. Absolutely 


uniform temperatures are secured by the electrical method. 

One of the chief advantages in the electric range lies in the broiler, 
which the coal range entirely lacked. Broiling, like toasting and 
similar operations, requires a very high degree of heat, which should 
be in the nature of radiated heat from a red-hot source ; lower tem- 
peratures will give the effect of roasting or baking. The coal range 
often has been the despair of ¢he cook when he wished to do broiling, 
for that operation required just the right condition of the coals, 
which is difficult, if not impossible, to secure when desired ; but the 
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coils glow with radiant heat and the sizzling steak at once responds 
to the broiling operation. Broiling in the coal range also interfered 
seriously with other cooking on the stove top. The broiler will also 
often be useful in browning the products of the oven and, indeed, 
will be used as a toaster. The appliances we have described are 
chiefly used for what we may call high temperature cooking opera- 
tions—broiling, toasting, roasting, baking, frying, grilling, rapid 
boiling, & c.—and, of course, it is in this direction that electric cooking 
finds its greatest advantages. "There will be considerable reduction 
in the depreciation cost of high temperature cooking appliances, as 
it will no longer be necessary to renew fire boxes, &c., or oven linings 
and stove tops, because the electric ranges will not overheat. 


ADVANTAGES OF ELECTRIC HEATING. 


The problem of heating state rooms, cabins and saloons by electric 
heating will be solved by two general forms of heaters, both having 
the same advantage of perfect control and both effecting a saving in 
space and weight over that taken by the old style steam piping, not 
to speak of the absence of leaking, sizzling and pounding steam. 
Furthermore, there is an advantage in low initial cost, as well as in 
installation and maintenance cost, besides the feature of portability. 
This feature not only adds to convenience, but may often enhance 
the warmth and comfort of the occupants of a room. One of the 
most important advantages, however, lies in being able to regulate 
the amount of heat desired, accommodating atmospheric conditions 
or personal requirements. Overheated atmosphere may be worse 
than cold and an open window or porthole impractical if not risky. 
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Trip oF U.S.S. “ TEXAS.” 


(during the dinner period), making a load factor of about 24 per cent. 
Though there are 10 ranges installed, only eight ranges were in use, 
making à total connected load of 240 kw.-hours; but, judging 
merely from the number of hot plates used that day, only four ranges 
“cre necessary. The ratio of the maximum demand to the con- 
‘ected load was, therefore, 90 to 240 ; whereas if it had been possible 
for the cooks to operate so as to use each range at its maximum the 
“to would have been 90 to 120. It will be interesting for com- 
parison here to note that the total electric load of the “ Texas " is 
about 600 kw. 

The kilowatt-hour curve shown in Fig. 1, covering a period of five 
^5, was taken from wattmeter readings. The other curves were 
mputed by taking 10-minute readings throughout the period of the 
number of hot plates, ovens, &c., that were in use at each time. The 
"uge used on the “ Texas " consists of a cooking surface composed 
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The two methods are the direct air heating and the luminous. The 
former is especially adapted to the heating of larger spaces where the 
air can be circulated over electrically heated coils at moderate tem- 
peratures. The ideal electric air heater will have a low operating 
temperature and a large radiating and proper deflecting surface ; 
the former to avoid any fire risk and the latter to produce a more 
uniform distribution of heat throughout the room by heating to a 
Jess degree a larger amount of air at one time, and to more effectively 
heat the lower strata of air. The method of heating itself is pre- 
cisely that of the old steam radiator, without, of course, any of the 
disadvantages already referred to. 

The other form of air heating, the luminous method, can only be 
safely secured on shipboard by electric means. This has the advan- 
tage, but none of the drawbacks, of the cheerful glow of the open fire- 
place, or the comfort of the sun bath. The radiated heat energy does 
not heat the air directly but passes through it giving up its genial 
warmth to the material object it strikes. The luminous radiator 
gives its maximum heat instantly upon the turn of the switch. 
Indirectly, of course, the atmosphere will gradually become heated 
from its use, but instantly a person may be warmed by coming within 
the range of its glow. It is, therefore, the ideal heater for the state 
room or the bath room and for auxiliary use in the larger gathering 
places. 

Perhaps a word should be said in passing for the electric flat ivon 
in the laundry and the soldering iron in the repair shop, because as 
a matter of fact these are in general use and their convenience and 
success have really been an entering wedge for the adoption of elec- 
tric cooking and other electric heating on shipboard. On the thera- 
peutic side, the ship's surgeon will find in the electric hot water 
supply, the instrument and bandage steriliser and body-heating pad 
convenient aids. 

In conclusion, it is our belief that all the handling of fires, of coal 
and ashes or oil, if done at all, should be done where it belongs down 
below in the boiler room not in the galley, and by the stoker not 
by the cook. A contented state of mind, whether on the part of 
passenger or crew, is highly desirable on shipboard ; and when the 
electric cooking has become generally adopted on shipboard, this 
will be largely assured through well and more easily cooked meals. 


THE PRESENT STATE OF ELECTRICAL WINDING 
MACHINERY.* 


BY PROF. W. PHILIPPI. 


The first solutions of the problem of electrical winding machines 
took two different forms. "The one attempted to make the installa- 
tion as simple as possible, using three-phase current, which had been 
mainly employed for the general work of the mine; the other looked 
in the direction of securing the greatest reliability, coupled with the 
power of regulation, and needed certain apparent complications in 
the design. Thus, the former plan employed the ordinary asyn- 
chronous motor, while the latter used the Ward-Leonard system, and 
had some sort of converter joined up to the three-phase network. A 
number of installations with asynchronous motors have grown up in 
the course of time, specially in Belgium, France and South Africa. 
But the characteristic properties of these machines have led to diffi- 
culties in working and to a certain lack of economy. In some places 
very serious accidents have happened, and the heavy losses in resis- 
tances have naturally interfered with economical working. As com- 
pared with the Ward-Leonard system, the asynchronous method has 
many obvious disadvantages. Methods are now well known by which 
the starting and stopping of the machine on the Ward-Leonard 
system are no longer within the control of the attendant, but take 
place automatically, so that the handle of the lever, working the 
position of the switch controlling the magnet circuit of the converter, 
is the regulating factor; this lever cannot be moved forward too 
fast, owing to the position of a collar, which moves along as the cage 
moves upwards or downwards, while it is brought back to a position 
corresponding to a state of rest by the motion of another collar. as the 
cage reaches its journey's end. Thus the machine is stopped auto- 
matically, and the starting cannot take place at a faster rate than is 
prescribed by the constructive details, and this covers almost all the 
dangers that may arise to the extent, as one might say, of about 95 
per cent. There are still other slightly disturbing factors, in the 
shape of the residual magnetism of the magnets of the regulating 
dynamo and the influence of the ohmic voltage-drop in the armatures 
of the winding and regulating dynamos ; but various plans have been 
suggested for dealing with them, and in so far as they are simple and 
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do not need the use of any further auxiliary apparatus they may be 
considered to be useful of their kind. There is perhaps one point 
which may need attention, and this is the possibility that in the 
course of a journey owing to some cause the machine may be brought 
toTest; it would then appear to be possible for it to be started again 
without being under automatic control, and Herr Janzen, of the 
Siemens-Schuckert works, has devised a plan which meets this case. 
It consists essentially of à modification of the simple arrangement 
already known, and employs cams or their mechanical equivalent, 
which come into operation at starting and stopping in such & way as 
to control the movements of the machine. (Its construction is 
described in some detail with the aid of a drawing in the original 
Paper.) 

A motor-generator is necessary as an intermediary on the Ward- 
Leonard system, and for the purpose of equalising the load on the 
supply network, flywheels or batteries have been used. Thus the 
Ilgner system is well known, and employs heavy flywheels as 
equalisers. In some of the earlier installations the power stations 
were relatively small, having regard to the amount of power required 
by the winding machinery, and some method of equalising the load 
was absolutely necessary. But now the power stations are con- 
siderably larger, and the steam turbine has replaced the steam 
engine and is much more easily regulated. The flywheel method 
has, therefore, to some extent been superseded. In South Africa 
and in some of the potash mines installations have been carried out 
without flywheels, but in some of the larger coal mines, the Ilgner 
method still holds its own. Still there is a tendency to simplify the 
flywheel method, to make it absolutely safe in operation, to lower 
the weights and increase the cireumferential speeds, and thereby to 
decrease the losses through the friction of the air and bearings. 
Resistances are now mostly made of the liquid type, and instead of 


contact relays for effecting the adjustment of these resistances, _ 


motor relays are used. It was formerly considered necessary to 
supply the bearings with oil under pressure, and this meant the use of 
further auxiliary pumps, but the ring method of lubrication denotes a 
marked improvement. This plan is employed in quite large instal- 
lations nowadays. The largest is that of the mine Deutscher Kaiser 
with a shaft-depth of 660 metres, the load of 4-4 tons being lowered 
or raised at à maximum speed of 15 metres per second ; the flywheel 
weighs 46 tons, and the motor-generator set revolves at a speed of 
375 revs. per min. There is also an installation at Ickern, near 
Dortmund, with a depth of 500 metres, a load of 3-6 tons, a speed of 
14 metres per second, a flywheel of 22-4 tons, and a converter speed 
of 600 revs. per min. 

The Ward-Leonard system is mostly employed without flywheel 
for installations of medium size, and it is in competition with the 
polyphase commutator motor, which is now to be described. The 
main advantage of the latter is the fact that it requires no converter 
set. But the converter set without flywheel is an exceedingly simple 
matter, requiring a small space, and it can often be housed in a room 
below the engine-room. It, however, involves certain energy 
losses, which become heavy when the time during which it is running 
under no-load is considered. Arrangements are, therefore, often 
made by which it is started and stopped as required ; it can be run 
up to full speed in 10 or 15 seconds, and it is found to be à simple 
matter to arrange for this, even in large sizes of plant. Of course, 
the converter can be dispensed with, if the regulating dynamo is 
driven directly by primary motive power, such as a steam engine or 
turbine. This, in fact, was the case in some of the earlier installa- 
tions. But the polyphase commutator motor is another solution 
with the same object in view, the motors being either of the double 
commutator type or of the series type. In both cases the speed is 
controlled by shifting the brushes. The series characteristic 18 
common to both motors, so that the speed is not entirely dependent 
on the position of the regulating lever, but depends within wide limits 
for a given position of the brushes on the load. 'Thisis naturally a disad- 
vantage. If the weight of the rope is not balanced the regulation of 
the motor is more difficult than on the Ward-Leonard system. The 
attendant must, therefore, take note of the speed, and adjust the 
position of the regulating lever accordingly. The safety devices are 
not so simple, and the speed with which the load reaches its journey 8 
end depends on the amount of the load. A centrifugal regulator has, 
therefore, been devised, by means of which a warning bell is rung in 
the first instance, then by an electromagnetic device the position of 
the regulating lever is adjusted, and, finally, if the speed is not then 
under control the safety brake is applied. A very important advan- 
tage of the commutator motor as compared with the asynchronous 
motor is that the movement of the regulating lever backwards 
always applies the brake, however great the load may be, whereas, 
with the other type, if the load is negative, the lever must be moved 
past the neutral position, and current must be supplied in the opposite 
direction. In order to apply the electric brake with the commu- 
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SAFETY RULES TO BE OBSERVED IN THE OPERATION 


tator motor, a resistance should be switched in series with the stator 
in order to neutralise the self-excitation. If the negative load is 
great enough, the energy which remains after this neutralisation 
through the resistance will be returned into the network. This may 
he seen from the energy-curves of the Rosenberg mine near Coblence, 
which are given in the original Paper. This winding machine is for a 
load of 1 ton, a shaft-depth of 320 metres, and a maximum speed of 
4 metres per second. It will be seen that during the starting period 
energy is taken from the network; then energy is returned to the 
network, while in the final period the auxiliary resistance is placed 
in series with the stator, so that more energy is required from the 
network. The advantage of this plan lies less in the recuperative 
process than in the fact that electrical braking simplifies the working 


operations, 

For very large installations, it has already been explained that the 
asynchronous motor is not suitable; neither is the commutator 
motor, on account of the gearing that must be placed between the 
motor and the shaft of the winding machine. The method by which 
the regulating dynamo of the Ward-Leonard system is driven by a 
steam turbine is suitable, as is also the Ilgner system. The steam- 
turbine method has the advantage that it dispenses with the use of a 
converter, and the steam consumption is lower; but with regard to 
steam consumption, which is best in turbines running at 3,000 revs. 
per min., it may be necessary for the purposes of the regulating 
dynamo to choose a speed of 1,500 revs. per min.  Direct-current 
turbo-dynamos are not easily built in large sizes for speeds of 3,000 
revs, per min., though this is not the case for polyphase generators. 
Therefore, if à speed of 1,500 revs. per min. has to be chosen, there is 
some small sacrifice of steam. But even if there is no need to lower 
the speed, the working of the winding machinery is likely to be 
injuriously affected by the variations of load on the turbine. Thus 
the gain occasioned by the disappearance of the converter may 
easily become a loss. Thus, generally speaking, it may be said 
that the direct driving of the regulating dynamo by a turbine gives a 
better steam consumption, if the speed of 3,000 revs. per min. can be 
used, whereas there is a loss in steam, as compared with the Ilgner 
method, if the speed is lowered to 1,500 revs. per min. A disadvan- 
tage of the method of direct drive lies in the fact that the winding 
installation depends on the working of a single turbine. There are 
many Ilgner converters at work, and yet breakdowns are very rare ; 
this cannot be said of the other system. And a breakdown in con- 
nection with the winding machine of the main shaft of a mine is a 
very serious thing, against which it is necessary to take every pre- 
caution. 

An advantage of the Ilgner system is that the winding 
machinery can be connected simply to the network, and that any 
generator can supply the energy ; further, the distance between the 
power station and the winding machinery is a matter of no impor- 
lance. Its main disadvantage lies in the power taken by the fly- 
wheel converter, when running under no load ; but the flywheel can 
be disconnected on a good many occasions; thus, the power taken 
on no load may be less than that corresponding to steam winding 
machines, which must be kept steadily under steam the whole time. 
The main advantage of the Ilgner method lies, therefore, rather in the 
fact that it facilitates the working of the power station as a whole, 
and improves the loading of turbines, generators and boilers taken as 
awhole. For installations of medium size, there is at present much 
competition between the polyphase commutator motor and the Ward- 
Lonard system, using no flywheel. But the advantages of the 
former method are not so great as might appear. Still there is no 
grat difference in prime cost, but the regulation of the commutator 
motor is not so simple and easy as is that of the Ward-Leonard con- 
trolling dynamo, 

m a closes his Paper with some remarks on the subject of 
P sl installations, and refers to tests which were carried 
bee steam plant by Herr Schultze in 1911 and 1912 at the 
PEN on of Dr. Ilgner ; these tests showed that the losscs in the 
Tos ad E. at leaky joints were liable to be serious. Still, 
Fk tester was Miche us ind pus D ed that 
are always dificulti bd dines A the aco of the case there 
ofa ming Cont oi 8 : 0 : guarded against in the work 
little in the eves E A operation 18 the great factor, and it matters 
few leaky joints | ose on the work whether there happen to be a 
at work A ie : t steam piping. These steam plants are usually 
ht hone wee : ts E 16 out of the 24 hours, and the remaining 
"pain, Biel. nerally too short for much in the way of heavy 
tll the anne y PA that work on steam piping cannot be begun 
lines, there E. Dus time to cool. On Sundays and at holiday 
baky fanges o ae more important things to do than to repair 
lily to be ke ve p these conditions the steam plant is never 
advantage EE rom minor defects, and this is an inherent dis- 

y to be remedied, 
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AND MAINTENANCE OF ELECTRICAL SUPPLY 
UTILITIES AND IN HANDLING ELECTRICAL 


EQUIPMENT.* d 


PREPARED BY THE BUREAU OF STANDARDS, WASHINGTON, ,, 


ScoPE OF THE RULES. 


The following safety rules apply to the operation of, and work on or 
about power and signal lines, the electrical equipment of central 
stations, sub-stations, private plants, test rooms, and tunnel, 
subway, or similar underground work. General rules are addressod 
to the employer and to the employés, followed by those rules under 
separate headings which refer to special classes of employés. It is, 
intended that employés should thoroughly familiarise themselves 
with all the general rules as well as those which relate to their par- 
ticular work. 

While all the rules find application in the larger industrial or pri- 
vate plants or moderate-sized utilities some do not apply (or apply 
less fully) to the smaller organisations. It has seemed unwise, how- 
ever, to attempt to restrict the scope of the rules to those which are 
applicable to the smallest organisations or to the simplest classes of 
electrical work, since the number of workers so employed is small 
compared with the total number to whose work uniform rules should 


apply. 

These rules do not cover requirements for the construction, 
installation and maintenance in safe condition of electrical lines and 
equipment. Such rules, which are also necessary for the safety of 
eniployés and the public, will be included in a separate set. 


1. RULES FOR THE EMPLOYER. 


The first few rules given under this heading deal with organisation, 
after which rules are given in regard to protective methods. In the 
latter it is stipulated that at least two employés shall be provided on 
any work near exposed live parts of equipment and lines above 750 
volts in stations, in testing rooms, or on overhead lines, or above 150 
volts from earth in underground construction. Where it is neces- 
sary to approach such parts within certain specified distances the 
chicf operator is to be provided with diagrams showing plainly the 
arrangements and location of all parts of the equipment, and dia- 
grams must be provided for the foreman so that he can identify all 


equipment near which work is to be done. 
The following protective devices are to be provided in conspicuous 


and suitable places :— 


(a) First-aid outfits. 
(6) Insulating wearing apparel (such as insulating gloves, sleeves, 


boots, &c.) and insulating shields, covers, mats and platforms, which 
shall be tested within 30 days and after any week’s use of such devices, 
each marked with the highest voltage against which it may be used as 


protection. 
(c) Protective goggles with suitable glasses and insulating frames. 


(d) Insulating appliances, such as rods, tongs, electroscopes, &c., for 
any necessary handling or testing of live equipment or lines, each marked 
with the highest voltage against which it may be used as protection. 

(e) Tools of such special design and insulation as to eliminate so far as 
practicable the danger of forming short circuits across conducting parts at 
different potentials or bringing the user into circuit with such parts. 

(f) “ Men at work " tags. foreman's record cards. log books, operating 
diagrams or equivalent devices, and portable danger signs. 

(y) Fire-extinguishing covers and appliances, either designed for safe 
use on live parts or plainly marked that they must not be so used. 

(^) Heavy blankets, waterproof coats, hats, and boots. 

(¢) Grounding devices for making protective grounds. 

Safety belts, whether furnished by employer or employé, should be 
tested periodically to assure their safety. 


p 
2. RULES FOR THE EMPLOYE. 


The rules deal first with general precautions and then pass on to 
general operation. In regard to the latter, each foreman is respon- 
sible for the observance of the rules. The chief operator is to keep a 
log book showing all changes in the condition of operations. When 
work is to be started on equipment or lines, special authorisation is 
to be obtained from the chief operator. A report is to be made to 
him when the work ceases. No instructions are to be given for 
making equipment alive until all workmen have reported clear 
When circuits above 750 volts automatically open immediatel 
after each of three consecutive closings, they are to be diconnestel 
until they have been found clear by a proper test. Before work i 
done about or near equipment or lines, either dead or alive, the chi 4 
operator is to have “ men at work ” tags attached to all points when 
such equipment or lines are being manually controlled. — 


* Abstract. 
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The next section deals with handling live equipment and lines, 
which is followed by 
HANDLING Live EQUIPMENT AND LINES. 


l. Touching Live Parts. —No employé shall touch two parts of different 
potentials at the same time. Employés shall not touch any exposed 
ungrounded live parts at any voltage unless insulated from floors and 
other conducting surfaces by approved insulating covers, mats or plat- 
forms. If permanent devices are not provided portable ones shall be 
used. Concrete, masonry, earth, and the wet surfaces of wood poles, 
platforms, and other structures are conducting surfaces. 

2. Extra High Potentials.—No employé shall come or bring any con- 
ducting object within the distances named below, from any exposed 
ungrounded live part at or above the voltage specitied :— 


Operating voltaze. Distance. | Operating voltage. Distance. 
DUO eee ERE tess 2 ft. 47.000... eer 4 ft. 
21,000. E crues 3 p T0000. aiuis 0 


In dry locations these distances may be reduced, if approved insu- 
lating or grounded metal barrier devices are placed between the person 
and such part or object. If the part is being directly worked on. the 
tools or other mechanical appliances used must provide the full distance 
of insulating material unless protective barriers are also used between the 
person and the live part. 

3. High Potentials.—No employé shall come or bring any conducting 
object within 1 ft. of any exposed undergrounded live part whose potential 
exceeds 150 volts in underground construction, or 750 volts in stations, 
testing rooms, or overhead construction. In dry locations this distance 
may be reduced, if approved insulating or grounded metal devices are 
placed between the person and the part of theobject. This distance may 
also be reduced if approved insulating barriers are placed between the 
person and ground, as well as between the person and all other conduct- 
ing surfaces which he could accidentally touch at the same time. In all 
damp or dark locations or where grounded surfaces are exposed, unless 
grounded metal barrier devices are employed, insulating devices must be 
used both between the person and the live parts and between him and all 
ether conducting surfaces. Where greater space cannot be secured by 
use of the special insulating tools and appliances furnished, or as an addi- 
tional safeguard, properly tested insulating gloves and sleeves may serve 
as portable insulating devices between the person and live parts below 
7,500 volts. Insulating gloves shall never be used to handle sharp 
edges, especially in making wire splices. 

-~ 4. Exposure to Higher Voltages.—Kach employé working on or about 
equipment or lines exposed in overhead construction to higher voltages 
shall treat such lines as of the higher voltage, unless they are positively 
known to be free from leakage or the parts worked on or about are 
effectively grounded. 

5. Two Workmen.—No employé shall work within the distance 
specified in rules 2 and 3 of this section from any exposed live lines or 
apparatus above 150 volts in underground construction or 750 volts in 
Stations, test rooms, or overhead construction, unless another person is 
present. 

6. Wire Insulation.—Employés must not place dependence for their 
safety on the insulating covering of wires. An insulated wire should 
never be touched without observing all the precautions for handling live 
equipment or lines. 

7. Work from Below.—Employés must not work from above on ex- 
posed live parts of equipment or lines when work can be done from below. 
Employés should avoid working on equipment or lines from any position 
by reason of which a shock or slip will tend to bring the body toward 
exposed live parts. 

8. Opening and Closing Switches. —No employé shall open a cutout not 
designed for interrupting a loaded circuit unless the circuit has first been 
interrupted at à proper cutout. Manual cutouts shall always be opened 
or closed by a single unhesitating motion and, if possible, with one hand. 
All cutouts shall be handled only by means of the insulating handles 
provided. 

9. Loose Wires.—Loose conductors should never be brought near ex- 
pe parts except those to which they are to be immediately con- 
nected. 

10. Handling Connecting Wires.—In connecting dead equipment or 
lines to a live circuit by means of a connecting wire or device, employés 
shall first apply the wire to the dead part before attaching it to the circuit. 
When disconnecting, the live end shall be removed first. 

ll. Never Open Series Circuits.—Series circuits, or secondaries of 
current transformers, shall never be opened. A jumper must always be 
connected across any device inserted in such a circuit before working on 
the device. 

12. Applying Grounds.—In applying a grounding device to normally 
live parts the device must be grounded before bringing it near the parts 
and must be removed from the live parts before removing it from the 
ground connection. 

13. Stringing Lines.—In stringing wires near live lines the wires being 
handled should be treated as alive unless they are effectively grounded 
by approved devices. 

' 14. Fire Extinguishers,—Fire-extinguishing liquids or covers which 
are not insulating should never be employed in fighting fires near exposed 
live parts. If necessary to use them, always have all neighbouring equip- 
ment killed. 

. 15. Protection Against Arcs, —Employés must keep all parts of their 
bodies as distant as possible from brushes, commutators, switches, 
circuit. breakers, or other parts at which arcing can occur during opera- 
tion or handling. If the hands must be used near such parts, they must 


~ 


be protected by insulating gloves. If the eyes are not otherwise shielded 
from possible arcing, they must be protected by insulating goggles with 
suitable lenses. 


There is then a section upon the rendering dead of supply equip- 
ment and lines; this is chiefly concerned with general precautions to 
be adopted as to disconnection, giving permission, proceeding with 
the work and reporting clear. A section on rendering moving parts 
dead follows similar lines. Then the following rules are given as to 
methods to be adopted in earthing for protective purposes :— 


MakiNa PROTECTIVE GROUNDS. 


1. Procedure.—When making protective grounds on a circuit the 
following precautionary measures must be observed in the order given, 
and the ground must be made to each wire of the circuit separately, 
unless after the first is grounded the others are successively short-cir- 
cuited with it. 

2. Ground. Connection.—The employé making protective ground on 
equipment or line shall first connect one end of an approved ground device 
to an effective ground connection supplied for the purpose. 

3. Test of Station and Test Room Ground Connection.—To assure the 
continuity of the ground connection the employé shall attach the other 
end of the grounding device to one side of an indicating device supplied 
for that purpose. 

4. Test of Circuit,—The normally live parts shall be tested with an 
clectroscope or other approved device for detecting the existence of any 
difference of potential, keeping all portions of the body at the distance 
from such parts required by the rules under the section on handling live 
equipment and lines. Only approved insulating rods of proper length shall 
be employed for bringing the testing device near current-carrying parts. 

5. Completing Ground.—If the testing device gives no indication of a 
difference of potential, the free end of the grounding device may be 
brought into contact with the normally live part and securely clamped 
thereto. In making this contact it shall be done by means of a remote 
control switch or by handling the device by a suitable insulating handle 
and keeping all portions of the body well below and at a safe distance 
from the normally live part until the first contact is actually made. 

6. Piercing Insulation.—Where the protective ground can be made 
without penetrating any insulating covering this should be done. If such 
insulating covering, however, must be pierced, a special device with 
insulating handle of proper length must be employed, and insulation 
pierced, to provide the point on which the ground can be made. At such 
times goggles should always be worn to protect the eyes and insulating 
gloves to protect the hands. 

7. Removing Ground.—In removing protective grounds the employé 
shall not remove the grounding device from the ground connection until 
the device has been disconnected from all normally live current-carrying 
parts. 


Special rules for employés comprise nine separate headings, 
covering the special hazards of work about electrical equipment in 
stations, at switchboards, about overhead lines, in arc lamp atten- 
dance, on underground lines, meter setting, testing. and in tunnel or 
mine work. Each class of worker is directed to familiarise himself 
also with the preceding general rules which apply to all classes of 
electrical employment. By this arrangement a more adequate and 
convenient treatment has been realised without unnecessary repeti- 
tion. 

In a carefully prepared appendix the value of organised accident 
prevention work through safety committees is emphasised as à means 
for re-enforcing the effectiveness of safety rules. The report on this 
subject by the Accident Prevention Committee of the National 
Electric Light Association is briefly abstracted, and citations are 
made from the reported organisations and methods of several large 
and small electrical utilities. 4 q 

The comment of those commissions, companies and workmen, 
whose study of the subject has been closest, has been very favourable 
to the arrangement and substance of the rules given in this edition, 
and many have expressed a desire to adopt them or to utilise them in 
preparing similar codes. The requirements of different states and 
communities should be closely harmonised to secure the best results 
in reducing the accidental toll of electrical service, and the results 
presented in this code should be advantageous in securing uniformity 
among the state codes of safety rules. 


Anspection of Translucent Products by Mercury-Vapour 
Light.—It is stated by an American contemporary that trans- 
lucent products, such as cube sugar and ivory piano keys, can be 
inspected and graded with much greater accuracy and speed by 
means of artificial light produced by mercury-vapour lamps 
than by ordinary daylight. Any impurities in these products 
stand out clearly when they are examined by looking through 
them at a mercury-vapour lamp. l 
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THE FUTURE PROGRESS OF CABLE TELEGRAPHY. Now, sre A oes pri d ; 


BY H. W. MALCOLM, D.SC. „n  (c080—1).2nu—1  ,,, RlceosmÜ 
so that yg'(y)— RB OO ** (y)= 1+ cos 0 


(Continued from Vol, LXXIII., page 961.) 
| 2n(n— 1) nmzt 


Summary.—An analytical study is made of the problem of increasing mz 
the edt the submarine telegraph cable, and of rendering it, if pos- Again, o( y)=0 gives 0 — and yJ-—KRE Oe —] J. 
able, distortionless. The problem is attacked from first principles in n 
order that clear ideas may be obtained. The discussion comes under | Hence, finally, 
three heads: (a) Distortion and ney, a eee j 0) xu , NEC ET P " 
hods of reducing distortion ; and (c e loaded submarine tele- — 2n(n— 1) f1. ggg Y m7 
im cable. Tables and diagrams are given throughout so as to render cg] E € KRA ( n ) (1 + cos ; eos may. (13) 
the results readily available to those who have not the time to follow the = 


processes by which they are obtained. 


PASSAGE TO THE CASE OF INFINITE SUBDIVISION. 


PASSAGE TO THE DISTRIBUTED CASE. In the formula just obtained let n be infinitely great. Then 
[t is evident if the process of sub-division be continued inde- AN men? 
finitely that when the number of meshes becomes infinitely n(n—1)(1 cos" ) = 73^ and the formula becomes 
great the arrival current must be the same as in the case of a enm 
uniform distribution of capacity throughout the length of the C= iaae 330053 ma | 0.0. (049) 
Nw I m=} 


cable. The number of circuital equations is then infinitely 
meat, and the number of terms in the determinants is (oo )?. 
Yet these arrival currents must be finite, and it is now proposed 
to investigate to What limiting value the formula for the current 
tends when the number of meshes is indefinitely increased. 

When there are three meshes, C, is given by the formula 


RI 2 -2 

3*y yx ° 

zu) me Big de 

(y= Be"( 55) +| yKl 37 yKI yK 


This expression, here deduced as a particular case of a more 
general formula which was obtained from first principles, is 
usually derived from the telegraphic equation. It is repre- 
sented by the curve which is plotted in Fig. 2, curve B; Fig. 3, 
curve C; and Fig. 4, curve B. Well known as the “ Kelvin 
Arrival Curve," it is one of the simplest of the infinite number 
of such curves by means of which the properties of the tele- 
graph cable and its adjuncts can be interpreted. 

The method by which it is here approached has certain 
advantages. First, it shows to what degree of approximation 
a system of condensers and resistance coils (artificial cable) can 


—2 RI, 21 
yKI F ule be taken to represent a cable of evenly distributed constants. 
y. KRE This criterion is obtained in the following paragraph. Second, 
iore E —1 0 | as will appear later, it allows us to adopt the same plan in more 
| 2:3 KRE | | complicated cases, such as when inductance and leakance are 
ET NE o y g us] | | present, and thus obtain from elementary considerations a clear 

“yKl 2-3 Eu idea of the way in which these factors act. 
yKRI 
0 su Q3 +l CRITERION FOR UNIFORM DISTRIBUTION. 


The criterion as to whether the subdivision has best carried 
sufficiently far—a criterion corresponding to the Pupin criterion 
in telephony for uniform distribution—may be obtained as 


follows :— 


-—— 


WM «v 
when numerator and denominator are multiplied by (4 ) 


Hence, when there are n meshes it follows by analogy that— 


= bevt From Figs. 3 and 4 it is seen that, even when the number of 

sire e, meshes is small, the mesh curve and the cable curve lie closely 
. KRE together at the origin, the divergence being most pronounced for 

: uu a | 1 Lm auo ee zm the greater values of t. Now, from the Corresponding tables, 

n(n — 1) Tables III., IV. and V., it is evident that in the later stages the 

E -] y. KRP 9.] — — = curves are represented with sufticient accuracy by the first 
ie n(n—1) exponential term subtracted from unity. Hence, when m is 
y. kl "PEDE m great, C, becomes, for the greater values of t, (t2 0-5 sec., say), 


with sufficient exactitude 


y. KREP | 
v 2 E TONS: ] E . 2n(4—1) = T 
a(n—1)* =p l-e Ee (! a (1+e0s7) | . (15) 
: . y. KREP d 
In the determinant write cos Ó for EIE (12) | In the continuous case the corresponding expression is *. 
Then, um E 1 L rt- 0 | 
2cos0—-1 —] ee, ak Bae ET 25:0 — 2e gta | 5. . . (16) 
v) =. m -1 2ceos6 7-1 — — -— The constants of the artificial line may be regarded as uniformly 
y. | EON oi. eee ee "n distributed when the n umber of meshes (n) is so great that cos n/n 
EL m — — -l  2cos0—1|| ts sensibly equal to 1— - 
n? 


' determinant may be shown f'to have the value, The amount by which the mesh current falls short of the 


cable current is obtained by subtracting (16) from (15). 


2 sin nO 
sin 9 (cos 0 — 1). Thus 
E na (i-o “Ve 72 v2t 
Hence ie "n—l 2sin nO Ri sin nf C C. yi [e met dis (14 SOS T) 267 Kis . (17) 


IK sag 699-D- ug ! l 
Table VI. is calculated from (13) for n=100, and in the same 


table are given also the values of C, (n= oo). 


* « Theory," March 8, 1912, P. 878. - 
t From Table IL, “ Theory," March 8, 1912, p. 877, ` 


an ‘ubstituting for y from (1 2). 
: Copyright. All rights reserved. 
See Chrystal's Algebra,” Vol. IL, p. 474. 


Table VI.—100 Meshes. 


i (secs.). | 0-1 


Steady ....201-0 201-0 201-0 20 


1-0 201-0 201-0 201-0 201-0 201.0 201-0 

m==1,— 32112565 204-9 163-7 130-8. 835,426 139| 45| 05 

m=2,+ l163-7| 66-7| 27-2 ILL 45 0-7). n 2 E 

m=3,— |532| 71| 0-9) O1| .. lh... |. aa 

m-4-t 1 UNL] OBL we dede d eds 

m=5,— 1-5) ... —- or : | 

Ct eese | 44 22-4, 48:3. 74:7 8-2 158-4 187-1 196-5 200-5 
DOCE Na Nn es l 

O Jm 003| 46| - 493, 75:9 119.5 139-1 187-6 196:7 200-6 

mO,*...... 151-6 531-6 4340. 375-9 336-3 285-2 243-6 214-9 205-5 201-5 

OC sus 748-1 [5290 431-9 3741 334-6 283-9 242-7 214-4 205-3 201-5 


If Ciog were plotted on Fig. 4 the curves representing it would 
almost coincide with curves B and D. 

The question of the degree of approximation of an artificial 
cable to a real cable is of more importance in the phenomena 
which occur at the sending end. 


SENDING CURRENTS. 


The sending currents may be obtained in the same way as 
the arrival currents, by writing down the periodic equations, 
solving them by determinants, and developing the transient 
current from the periodic. Thus, when there are two meshes, 
as in Fig. 2, A, the current in the first mesh is given by 


E EE 
&-g| 18 Js 2... (48) 


This resembles (7), but has the positive sign before the ex- 
ponential term. In general, the series giving the sending 
currents are exactly the same at those for the arrival currents, 
except that all the terms of the series are positive.f 

The values of ,C, as a function of t are contained in Table II., 
and are plotted in Fig. 5. The current begins at 402 micro- 
amperes per volt, the o mer condenser acting as a short- 
circuit to the second mesh, and falls off to a stationary value of 
201 microamperes per volt. 

When there are three meshes the current m the first mesh is 
given by 

18 
e - 3st e] 
gv177 Ri F gt B ua + & 0 A 4 (19) 
The values of 4C, are contained in Table III., and are plotted 
also in Fig. 5. The current starts at 603 microamperes and 
falls off to the same steady value as before. The two curves 
cross at 0-94 second. 

At the moment of making contact, owing to the short- 
circuiting action of the first condenser, the current is entirely 
confined to the first mesh, and is to be obtained by dividing 
the E.M.F. of the battery by the resistance in the mesh. Thus, 


when there are n meshes, the instantaneous current is RI; 

T 
=F and therefore when the number of meshes is infinite the 
Instantaneous current is infinitely great, provided that there 
is no impedance in front of the cable, and no inductance in the 
cable itself. 

The curve for the current, C,, entering the cable with uni- 
formly distributed constants, is also shown in Fig. 5.f As the 
number of meshes is increased, the curve representing the cur- 
rent in the first mesh is bent upwards at the beginning and 
downwards later, until it coincides with the curve C,. 

Fig. 6 shows the current 4C, in the first of four meshes, which 
is plutted from Table IV., and calculated from the expression 


x +1272 EESEL VA 
aul ^5 Eu e pua. “KRG ET js 
C= om PU: l ‘ 


ae a re MEN 
* Microamperes per volt. 
T " Theory," July 19, 1912, p. 612. 
1 Reproduced from Fig. 27, A, “ Theory,” July 19, 1912, p. 611. 
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as well as the current in the first of five meshes, which is 
plotted from Table V. and is calculated from 


(3 v8) 10(5— vV», 10(3+ V», 154+ v3y 


E TT KRI2 e KRI? e KERA € KRIS 
C V 145 DW MC REL UM LoE 
diis al NAE d 3—y5 21 3+4/5 | 


: ld 
/$ M9 
In general, the current entering the first of n meshes is, from 
(13), given by the expression 


gi r8 "Ty n-—1 e "kun (1799, ) se (reco) | (22) 


When n is infinite this expression becomes the same as that for 


C,.* Table VI. contains the values of (22) for n=100. As 


Micrcamperes rer Volt. 
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Seconds. 


Fic. 5.—SENDING CURRENTS. 


Curve »C1.— Current in first of two meshes. 
»  sCi--Current in first of three me:hes. 
; C..—Cable sending current. 
»  Q.—Cibl» received current. 


the number of meshes increases, the point at which the mesh 
ud cuts the cable curve moves up to the left, as is clear from 
Fig. 6. Initially the mesh current is less than the cable cur- 
rent ; pro the curves cross it is greater. By taking a suffi- 
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Fic. 6.—SENpING CURRENTS. 
Curve 4C1.—QCurrent in first of four meshes. 
»  C,.—Current in first of five meshes. 


» Cs—Cable sending current. 
ji Cr.—Cable received current. 


ciently great number of terms of (22), the sending current could 


be calculated to any required degree of exactitude, even for the 
initial stages, when t is small. 


* '"' Theory,” July 19, 1912, p. 612. 
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of equal cost. Hence, if the cost of the core is fixed the overall 
diameter D is fixed. Since R varies inversely as d? and K only 


i 


In duplexing a short cable, where the instruments employed 
are of a robust character, only a few subdivisions are necessary 
in the artificial cable to produce a sufficiently close approxima- | inversely as log D/d, it is of advantage to make d large. 
tion to the real; but in a long cable, where the receiving in- | Differentiating (31) with respect to d, and equating to zero, 
struments are extremely delicate, and are tending to become | the minimum value of KR is found to occur when d —0-6065 D, 
still more delicate. the subdivisions must be carried to a greater | or D=1-649d.* This proportion of d to D is much greater than 
extent if the instruments are not to be upset by inequality in | what is customarily regarded as being safe mechanically. Al- 
the balance, Given the number of divisions which it is pro- | though the proportion which the weight of conductor bears to 
posed to adopt, by the aid of (22) the nature of the shock on the | that of the core has been gradually increased in course of time, 
instrument to be expected from this form of inequality can be | it still falls short of its most economical value. In Fig. 7, curve 
calculated. A, is plotted the diameter of a stranded copper conductor against 
It is not necessary that the distribution should be uniform | the weight of the conductor, and curve B is drawn as a mean 
Certain devices are used | curve to represent as closely as possible the corresponding 
in conjunction with the recording instrument, such as a series | overall diameters of the core according to current practice. 
condenser and an inductive shunt, which tend to facilitate the | Curve B’ is a true parabola, so drawn as to pass below the 
passage through it of rapidly varying currents, and render | smaller values of D and above the greater. Curve A’ is drawn 
it insensitive to slow changes. It is, therefore, just after | to height 0-6065 of curve B’, and represents, therefore, the 
switching on, When the changes of voltage at the sending end | diameter of conductor to give the maximum speed for a core of 
are most rapid, that closeness of approximation is most to be | outer diameter fixed by curve B'. It is seen that the actual 
desired. Now, it has been shown that the influence of the state | diameteis of curve A could be increased with electrical advantage 
of the distant end of a cable does not make itself felt until a | by 60 per cent., or the weight of conductor made 2} times its 
usual value. Thus a core of 200/180 might with advantage, 


certain characteristic time has elapsed.* In the case of the 
from the electrical point of view, be replaced by one for which 
d=0-190", instead of 0-114", and, therefore, logio D/d — 


present cable this may vary from 0-5 second to one second, 
according to the conditions. But if the cable were cut down to 
one-tenth of its length, by the law of reduction the time of 0-312 ite 0-312 
indifference would be at least 0-5 + (10)? —0-005 second. Ifthe logo 0-1 99 7 02194, instead of log, 014 04979 so that 

d? log,4D/d would be 0-00778, instead of 0-00568, and the KR 


first tenth of the artificial cable were an exact equivalent of the 

real cable the two curves would coincide during the first | would be reduced in the proportion 1 : 1-37, giving an increase 

five-thousandths of a second, after which the falling off in the | of 37 per cent. in speed for the same cost. —— 

steepness of the curves would render the constitution of the . 

remainder of the artificial cable of less importance. With " | | 
| 


increase of distance from the sending end the subdivisions can 55 ates. 9 
| a | 
‘so |_|} | | 
. ry ep oe 


for the whole of the artificial cable. 
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THe “KR” Law AND THE CABLE CORE. 

The conclusions of the electrostatic theory of propagation 
are summed up in the “ KR " law, according to which the 
tme of any electrical operation, and therefore the rate of 
signalling, are inversely proportional to the product of the total 
capacity and the total resistance of the cable. The actual 
&ze of the signals varies inversely as the total resistance of the 
cable, but bv an alteration of the sending E.M.F. or of the 
enstivity of the receiving apparatus the height may be 
adjusted to what is most convenient for reading on the recorder 


strip. 

As the " KR ” law made its appearance in the very earliest 
days of cable telegraphy, its influence was great, and endeavours 
were at once set on foot to reduce both resistance and capacity. j 
The gain of speed by such a ch ve is | deles 4 i ý aM - mr ean” ee Tae 
‘ gi Sp y suc a change 1$ imme lą ely appare , Weight of Copper, w lb. per nm. 
since it 1s directly proportional to the reduction in either Fic. 7.—DrAMETERS OF CONDUCTOR AND OF CORE 
quantity. These efforts have, therefore, been continued to |. aca Ne EEI E on didit d 
the present day, We shall consider these two ways of reduc- i Ds core D for typical cables. 

" B’.—D= w/45, 
»  A’.—Best value of d corresponding to B’. 


tion m turn, 


l. The resistance of the conductor may be decreased by 
Probably the ratio D/d could be brought down to some extent: 


mcreasing the weight of copper. For high-speed working a 
very heavy conductor may be used, weighing as much as | without undue risk to the core through lack of mechanical 
660 lb. per nautical mile. The drawback is that the amount of stability. The greater part of cable breakdowns seem to be 
gutta-percha required to cover the conductor must also be | attributable to external influences, against which a few extra 
Increased if the insulating coating is to have sufficient mecha- | mils of gutta-percha offer no protection. 

2, There is much greater scope for improvement in the con- 


nical strength and if the capacity is to remain the same. Such 
stant k. With a very few exceptions, the only insulating 
material used in submarine cables is gutta-percha. For this 


* Core Is necessarily a very expensive one. 
The capacity of a cable core may be written in the form, 
k substance the constant Æ may be taken as 0-140 for average 
| ES log,, D/ T Pe nes P oe : Kara pied pe nautical mile. 
where D ia t ; ‘ ny improvement ın & ıs felt at once 1n a direct roportional 
Is the outer diameter of the core, d the diameter of the increase in speed. Improvement in this dieceon haue con- 
tinuous, has been slow for two reasons. On the one hand the 


iiri and k is a constant depending on the insulating 
: aterial, Putting R=r/d?, where r is the resistance of a con- 
ictor of unit diameter, it follows that 


cable manufacturer is restricted by stipulations as, for ex- 
i ample, to dielectric resistance and electrification, and, on the 
Re M "NUES other hand, the cable user is naturally reluctant to depart from 
ME: d? logio D/d well-tried materials, and may not realise the possibilities in this 
i ^y volume gutta-percha and copper are approximately | direction. Nevertheless, the way has recently been thrown 
dir Theory,” July 19, 1912, p. 612. | open in 1 the ' case of telephone cables. "The essential properties 

T" Theory," September 20, 1912, p. 981. i * W. A. Price, “ Electrical Review,” 41, 1897, p. 190. 
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of an insulating material are (a) permanency of insulating 
qualities, (b) low capacity, and (c), in the case of telephone 
cables, low leakance. A specification may militate against 
these by insistence on other non-essential qualities. 

It is possible that a substitute for gutta-percha will be found 
in rubber, the low price of which is in its favour, provided it can 
be made to retain its insulating qualities after long immersion.* 


"The advantages to be gained by its use would probably not be 


electrical, but possibly mechanical, and the lower cost would 
enable cores of heavier type, and, therefore, of greater speed to 
be laid for the same expenditure. 


(To be continued.) 


——— 


THE ELECTRIFICATION OF THE RIKSGRANSEN 
RAILWAY.t 


BY F. ZOLLAND. 
(Chief Engineer, Kiruna.) 


Summary.—The present article is à description of the electrification of 
the Riksgrànsen.Railway, a mineral line at the north of Sweden, where 
the working conditions are very severe. The system chosen is single 
phase, 15,000 volts at 15 cycles. The length of the electrified portion 
of the track is 81 miles, and the power is transmitted from a hydraulic 
station 75 miles away at a pressure of 80,000 volts, 


In 1910 the Swedish Government decided to equip the standard- 
gauge line between Kiruna and Riksgränsen for electric traction. 
This is a part of the most northerly railway in the world, which runs 
from Lulea, on the Gulf of Bothnia, to Narvik, on the Atlantic coast 
(Fig. 1). Practically all the ore obtained from Kiirunavaara, near 
Kiruna, is taken down to Narvik, whilst most of that mined at 
Gellivare is transported to Lulea. An idea of the magnitude of the 
traffic is gained from the fact that during last year alone 3,000,000 
tons of ore were mined at Kiruna, and the expected increase to 
5,000,000 tons annually made extensions needful. 

The limit of the capacity of the present single-line track with steam 
locomotives has been reached, and to avoid the necessity of doubling 
the track electrification was adopted, which permitted heavier trains 
to be run at higher average specds. A steam locomotive can haul 
28 mineral trucks, each weighing 46 tons when laden with 35 tons 
of ore, at 40 km. per hour on the level and at 12 km. per hour on a 
gradient of 1 in 100; whilst an electric locomotive can haul 40 such 
trucks under these conditions at 50 and 30 km. per hour respec- 
tively. The mean speed will be increased from 25 km. to 38 km. 
per hour—+.e., by 25 per cent. 

Another matter that may have largely influenced the Government 
to adopt electrification is the fact that Sweden is poor in coal but rich 
in water-power. Owing to the length of the track and the amount of 
energy to be transmitted, only the single-phase system came into 
question. For the feeders a pressure of 80,000 volts has been 
adopted, and 15,000 volts at 15 cycles for the overhead conductor. 

A few notes on the geographical, climatic and working conditions 
may be helpful. Kiruna lies 140 km. north of the Arctic Circle, 
and enjoys an average annual temperature of —1°C. In winter a 
temperature of — 52°C. has been registered, whilst — 25°C. to — 35°C. 
are normal in January and February. The thermometer seldom 
rises above zero from October to May, during which period there is 
always snow. Owing to the extreme dryness this cold is not unbear- 

ble. On warm days the swarms of flies and “ knott °—a very 
small insect whose bite leaves a red spot—are very irritating. June, 
July and August are the only proper summer months—t.e., months 
when night frosts are not the rule. The line passes through unin- 
habited and uncultivated regions. Whilst in Kiruna trees are to be 
found—mostly dwarfed birches, seldom more than 3 metres high— 
no vegetation whatever grows in the upper parts near Riksgránsen. 
Kiruna is a small town of 8,000 inhabitants—mostly miners. The 
natives are Laplanders, who have no fixed place of abode, but live 
in simple tents and move from place to place with their reindeer. 
From the end of May to the beginning of July there is constant day- 
light, for the sun never sets; on the other hand, it never rises in 


December and January, and in these months there is only twilight. 


These facts had to be taken into account in the electrification of 
the line, which had to be completed in two years. Since,the work 
had to be mostly done in the summer months, the main difficulty 
was to obtain sufficient trained workmen and suitable living ac- 


* Hooper's Core, see Charles Bright, **Submarine Telegraphs." ‘‘ Gutta 
Gentzsch,” see Archiv, f. Post u. Teleg., 1902, p. 717; 1904, p. 89. 
t Abstract of an article in '' Elektrische Kraftbetriebe und Bahnen," 


commodation. 'The workmen were brought from South Sweden, 
whilst 80 to 90 disused goods trucks were placed at their disposal, 
each group of 10 being allotted a living and a sleeping waggon. 
These trucks proved very handy for moving about as;the work pro- 
ceeded. Most of the work was given out as piece work, and not by 
the hour. | 

THE PowER STATION. 


To ensure ample provision for future extensions and industrial 
requirements, it was ultimately decided to build the power station at 
the Porjus Falls, on the Stora Lule Elf, 120 km. south of Kiruna, from 
which some 250,000 kw. can be obtained when fully developed. The 
present works include a dam constructed just above the falls, whereby 
the level of the Porjus Lake is raised 5 metres, and thereby gives a 
head of 55 metres for the turbines. It is calculated that this storage 
is enough for a week's continuous supply, so that further reservoirs 
are not necessary at present. The machine room is blasted out of 
the rock and is 50 metres under ground. The head race is 525,metres 
and the tail race 1,275 metres long. Large cqualisingfponds are 
built near the turbine house to allow for the large, sudden variations 
in power common to traction work. | 

In the first installation there are three single-phase traction 
generators each capable of dealing with a peak load of 10,000 k.v.a. 
and one 11,000 k.v.a. three-phase generator for supplying energy to 
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Fic. 1.—SKEtcH Mar SHOWING ROUTE or RIKSGRANSEN RAILWAY. 


the ore mines at Gellivare and Kiruna. The traction generators 
were built}by the Allmänna Svenska Co., Vesteras, and give 4,000 
volts at 15 cycles when running at 225 revs. per min. The cooling 
air is supplied from'an independent fan. For regulating the pressure 
the generators are equipped with a Danielson compounding set and 
an S.S.W. quick-acting regulator. The turbine water is turned on 
and off by hand, whilst the speed is regulated by remote control from 
the switch room. The latter—in which the transformers are also 
installed—is over the machine room and above ground. There are 
six transformers with the ratio 4,000/40,000 volts. On the low- 
tension side two transformers are connected in parallel, whilst on the 
high-tension side they are in series to give 80,000 volts. The 
transformers are of the S.S. W. shell-type, cooled by oil with water 
circulation—each transformer is continuously rated at 3,000 k.v.a. 
To lead off static discharges and to reduce the strain on the insula- 
tion the mid-point of the high-tension side of each transformer group 
is earthed through a resistance. Only oil switches are arranged on 
the high-tension side, and these are made ample in every way, with 
protecting resistances. 

07 7 7. 7 TRANSMISSION. 


Along the 130 km. of track between Kiruna and Riksgránsen 


there are four sub-stations, with the distances apart shown in Fig. 2. 
There is à double transmission line throughout, so that service can 
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*t——————————Ó—— 
‘be maintained in case one line should break down. The conductors | separate compartments—the driver's cabin, the apparatus room and 


are stranded copper made of seven wires, and sections are given in | the machine room. Cool airjis drawn into the apparatus compart- 
| ment below the transformer, whence it passes into the motor room 


Fig. 2. The line is supported by iron masts at an average distance 


off195 metres apart and 18 to 22 metres high. These masts are | and is drawn through the motor by means of a fan on the armature. 


triangular structures, and have proved satisfactory in every way. 


| An extra strong construction is used to obtain stiffness between the 


The line insulators are of the suspended type, and consist of four | motor and jack axle bearings. To ensure ample lubrication forced 
discs, but at sharp curves and where the line is anchored a modified | oil circulation is used in addition to the ordinary, and the oil in the 
arrangement is necessary. Owing to the distance between the | reservoir is prevented from freezing by means of a heating coil. Tho 
generating station and the first point of supply three intermediate | New York air brake system has been adopted for the trains and a 
switch cabins have been erected, as shown in Fig. 2, to facilitate the | direct-acting compressed-air brake for the locomotive when running 


| light. 
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In each sub-station there are three transformers of 1,000 k.v.a. The single-phase commutator motors are built by S.S.W. They 
continuous ratings, to step down from 80,000 to 15,000 volts. | are of the series type with auxiliary poles—no resistance connectors 
Momentary overloads of 2,700 k.v.a. can be dealt with. These | are placed between the commutatorj and winding. The speed is 
transformers are of the S.S.W. shell-type and oil-cooled, and below , controlled solely by varying the pressure on the secondary side ofithe 
the transformer a duct is arranged for admitting cool air from out | transformer. The stator is not split, so that the whole motor has to 
side which then leaves at the roof. Both in the generating and sub- ! be removed when large repairs are necessary —suitable arrangements 


stations the transformers are kept filled with oil under a head of oil. 


OVERHEAD CONDUCTOR. 


The masts supporting the overhead equipment on the track are 
525 metres apart. The catenary is a seven-wire copper strand 
3) mm.? in section, whilst the overhead conductor is shaped like 
‘figure 8, and has a section of 80 mm?. Only copper (or bronze) 
s used for suspending the overhead conductor, on account of its 
durability. The general arrangement is shown in Fig. 3. # For 
holding off the wires light gas piping is used, which can move about 
the insulators, thus permitting of a simple arrangement of the auto- 
matic wire stretchers. The great temperature variations render 
the latter essential, and they are employed every 1-3km. At these 
Ponts section knife-switches and horn lightning arresters are in- 
stalled. Single insulators are used for the overhead equipment. In 
the stations, tunnels and snow galleries other modes of support had 
to be adopted—the normal. height of the conductor above the rails is 
355 metres and the minimum 4-65 metres. 


THE LOCOMOTIVES. 


It has been pointed out there is a single standard-gauge track 
between Kiruna and Riksgränsen 130 km. (81 miles) in length. The 
minimum radius is 500 metres and there are long inclines of 1 in 100. 
Excluding the locomotives, the slow and fast passenger trains weigh 
200 tons and the mineral trains 1,855 tons. The fast trains are to 
mount these inclines and traverse the curves at 50 km. per hour; 
‘the goods trains at 30 km. per hour. On the level the highest speeds 
are to be 100 km. and 50 km. per hour respectively. There are 
to be two 2—B—2 (4—4—4) high speed locomotives, and 13 | have been made at the repair shops at Kiruna to allow this to be 
mineral locomotives of the 1—C+C—1 (2—6+6—2) type. The | done. The reversing switches are placed in an accessible position 
latter are illustrated in Fig. 4. In each half there is a motor working | above the stator, and are operated by compressed air controlled by a 
‘through a crank drive on to a jack axle. The locomotive cover is | small magnet from the driver's cabin. For each motor there is a 

main transformer of the S.S.W. core type, oil-cooled, à; 


‘made of wood to meet the climatic conditions. There are three 
D 2 


Fia. 3.—AnRRANGEMENT OF OVERHEAD CONDUCTOR. 
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A special feature in the control is the use of three coils in the air- 
cooled choking coils ; which is otherwise arranged in the same way 
as the contactors with motor coaches. By splitting the choking coils 
into three parts, each contactor has only to deal with one-third of the 
motor current. At starting the first three contactors are closed 
from the master controller. On passing to the next notch, only the 
first contactor is cut out whilst the fourth one is closed, and so on. 
The sub-division is arranged to give a very uniform regulation of the 
speed, It is also possible to return to any of the intermediate posi- 
tions, when needed, without coming back to zero and notching up 
again. 

The various switches and other apparatus are operated by com- 
pressed air from the driver's cabin, and can also be worked bv hand 
when needful. The lighting on the locomotives is done by 23-volt 
metal filament lamps. Heaters sand sprinklers, &c., are placed in 
the cabins. Coupling sockets are provided at each end of the 
locomotives to provide for multiple unit control, so that two or more 
locomotives can be operated from one cabin. 
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Fia. 4.—MINERAL LOCOMOTIVE WITH Bows LOWERED. 


Working.—With the projected time-tables for the electric service 
it will be possible to transport 3,200,000 tons of ore annually with 
eight mineral trains per day, and 4,850,000 tons with 12 trains per 
day. 

It is intended to commence working electrically at the end of the 
present year, though trials are expected to take place in the earlier 
part. 


St INDOOR AND OUTDOOR SUB-STATIONS IN 
PENNSYLVANIA.* 


BY H. L. FULLERTON. 


Summary.—This Paper covers some points in sub-station design for 
installations for lower voltages, including choice of location, type of 
building and arrangement of electrical apparatus. The subject is treated 
in three divisions—namely, consumers’ sub-stations fed from the dis- 
tribution system, consumers’ sub-stations fed from the transmission 
system and company’s sub-stations. Attention is called to some of the 
advantages of both the outdoor and indoor sub-stations for each of the 
different divisions. Points to be considered in the selection of locations 
for sub-stations are outlined, and several types of buildings, particularly 
the one of concrete slab construction, are described. Attention is also 
called to different arrangements of electrical equipments, which may be 
employed for installations of various sizes. 


The object of this Paper is to cover in a general way outdoor and 
indoor sub-stations of voltages up to and including 20,000, the limit 
being drawn at 20,000 volts because where a higher transmission 
voltage than this is used it is necessary to transform to a lower 
voltage on entering centres of population. Mu 
*- For convenience in handling the subject, I shall divide it into two 
general divisions : (1) Consumers' sub-stations, or those which are 
installed on the consumers’ premises and used only for feeding his 
service. This will be subdivided into (a) those fed from the regular 
»* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


distribution system, (b) those fed from,the transmission system; (2p 
Company's sub-stations, or those which are installed by the company 
at a centre of load and used to deliver service at a reduced voltage 
to the consumers within that district. 


CONSUMERS’ SUB-STATIONS FED FROM DISTRIBUTION System.” | 


Unless the customer is along the line of à low-tension' distribution 
system, it is necessary to instal a sub-station to serve him with low- 
voltage service. This sub-station may be of any size, from a small 
transformer on a pole on the street to & large capacity installation 
in a regular sub-station room, depending on the consumer's load. 
The probable demand of the consumer determines the type of sub- 
station to be installed, and whether it be fed from the primary dis-. 
tribution mains at a medium voltage or from the transmission system 
direct, at the higher voltage. Consumers whose demands are small 
are ordinarily served by installing a small transformer on a pole: 
adjacent to their locd. This installation is very simple and serves. 
quite well until the demand requires transformers which are too large. 
to be conveniently handled in this manner, 
but 50 kw. is probably about the limit for 
this type of construction. When thedemand 
is above this point, two poles can be placed 
on 10 ft. centres and a platform built between 
them. <A very neat arrangement can then 
be made of the wiring on both the primary 
and the secondary side, and the construction 
can be made safe both mechanically and elec- 
trically. The platform is constructed by 
fastening a channel to each side of the pole by 
through bolts and building thereon a wooden 
floor. The limit for an installation of this kind 
is about three 50 kw. transformers. 

Where greater capacity is required, it is 
often possible to set the transformers on a 
platform on the ground, enclosing them with a 
high fence so as to guard against persons 
coming in contact with electrical apparatus. 


If conditions are such that an outside 
location cannot be secured for the trans- 
formers, it is then necessary to procure an 
inside location and build a transformer vault 
or indoor sub-station. Fig. 1 shows a fire- 
proof transformer vault which has been 
installed in a building in which the architect 
| had failed to make provision for the trans- 
formers. This type of vault has given very good results where used, 
and is quite pleasing in appearance and cheap and easy to construct. 
The vault is built up of concrete slabs 3 ft. by 6 ft. and 2 in. thick, 
and an iron door having similar dimensions. The slabs and the 
doors can be prepared in the shop at odd times and kept in stock 
for such cases. Two or three men can easily handle these slabs and 
erect the transformer vault in a short time. A vault of this type of 
construction can be made in any size from 3 ft. by 3 ft. by 6 ft. high, 
in multiples of three. It is portable, being simply held together 
at the corners by small angles, and can readily be moved in case any 
change is being made which requires its removal. The bolt holes, 
&c.. in the slabs are cast in at the time of preparation. As will be 
noticed from Fig. 1, this construction furnishes a convenient place 
for mounting oil switches, instruments, &c., so that the consumer 
can operate his installation without going near the high-voltage 
apparatus. Neither is the meter reader in any danger of coming in 
contact with high-voltage wires when making his monthly calls. 
When the consumer builds his own transformer vault, which is. 
usually of brick or terra cotta construction, it is often possible to get 
him to build in the wall a slate slab to allow of the mounting of the 
switches and watt-hour meters in à manner similar to that shown in 
Fig. 1. The back of the slab should be mounted flush with the 
inside of the wall. Where the slab is mounted in a 13 in. brick 
partition, the switch handles and instruments are well protected by 
the surrounding walls. 

From the electrical point of view, the transformers should be 
installed as near as possible to the centre of the consumer's load, as 
this will give him the least investment in copper and the best regula- 
tion to his various tablet boards. The company's street mains 
should also be considered. It is very desirable, since the connection 
is usually made with underground cable, to have as short and 
straight a run for the cable as is possible. "The location of the trans- 
former vault should be such that the material can be delivered with 
as little work inside the consumer's building as is possible. It should 
also be such that the company's employés can have access at any 
hour of the day or night in case of trouble on the system. Delays 
caused by inability to find watchmen or building superintendents 
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plant. Where the larger installations are made the outdoor type 


are often quite serious, Since ventilation and sewer connections are 
required, it is necessary that this be taken into account in determining 
the vault location and a position should be selected that will lend 
itself to these requirements. 

Comparison of Outdoor and Indoor Installations.—Some of the 
advantages of the outdoor installations are (1) less cost for making 
‘the installation, (2) usually more accessible for company's employés 
in case of (trouble, (3) less difficulty to connect to company's lines, 
(4) no transformer vault required, (5) better ventilation. Some of 
the advantages of indoor installations are (1) apparatus more acces- 
sible for inspection or repairs, (2) less danger of unauthorised persons 
interfering with apparatus, (3) consumer can have control of the 
installation on the primary side by means of oil switches if desirable, 
(4) apparatus protected from weather. 

CONSUMERS’ SUB-STATIONS FED FROM TRANSMISSION SYSTEM. 

When the demand of the consumer is so great that he cannot be 
ed from the regular distribution system it becomes necessary to 
instal on his premises a sub-station to serve him from the trans- 
mission system, which may be of any voltage from 5,000 up. Where 
space can be secured on the consumer's property, it is often possible 
to supply him with service from an outdoor sub-station, installing 
switches, lightning arresters, fuses, &c., on poles and locating the 
transformers on a platform on the ground or on a suitable structural 
iron tower some feet above the ground. A satisfactory outdoor 
installation is that in which the transformer is installed on a concrete 
foundation between two poles, on which are mounted the pole top 


Fig. 1.—Frrerroor TRANSFORMER VAULT. 


switches, fuses, lightning arresters, &c., and around [which is built a 


high picket fence with a couple of strands of barbed wire above the | 


top of the pickets. Entrance is gained to the enclosure through a 
gate, which is kept locked. This is about as inexpensive an installa- 
tion as it is possible to make, and the picket fence and barbed wires 
äre even a better protection to the installation than mounting off the 
ground on steel towers 
‘it is not possible to secure outdoor space, or when objection 
5 made to the outdoor installation, the apparatus must be installed 
in à building either erected for the particular purpose or in one that 
^ already constructed and can be used for the installation. Where 
the power is to be supplied to machines in a large factory it is often 
desirable to enclose a small space for sub-station purposes in the 
building near the centre of the load. It is usually quite difficult to 
make the consumer see that he should allow ample space in his sub- 
“tation so that increase in size of apparatus can be made as his 
demand requires, 
ine the consumer's demand is of any considerable size it has 
: 2 found desirable to instal check meters on his service, the average 
: differen d being taken as his consumption. When there is 
ailai of about 2 per cent. in their readings the meters are re- 
s parison of Outdoor and Indoor Installations.—In consumers’ 
is ations the field for the outdoor installations seems to be with 
‘maller isolated consumer where he has vacant space about his 
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does not seem so well adapted. 
Some of the advantages of outdoor installations are: (1) No cost for 


new buildings, (2) no space reqvirel in consumer's present buildings, 
(3) all high-tension current kept outside of consumer's buildings. 

Some of the advantages of indoor installations are: (1) More reliable 
switching equipment can be installed, (2) better facilities for inspec- 
tion and repair, (3) apparatus protected from weather, (4) switching 
can be handled more easily by consumer, (5) less danger of accident 
to publie, (6) safer arrangement of apparatus possible. 


COMPANY S SUB-STATIONS. 


When the power company has decided that the time is ripe for a 
sub-station in a certain district, one of the most important and by 
no means the easiest problem is the selection of a location. Some 
of the points which should be considered in making a selection are : 
(1) Location of the present load, (2) future development of the dis- 
trict, (3) distance from existing sub-stations on the system, (+) outlet 
from the sub-station for the various feeders, (5) street frontage. 

The above points determine the geographical location for the sub- 
station in the district. It is not always best to place the sub-station 
in the centre of the existing load, as the tendency may be toward 
development in one particular direction due to natural conditions 
in this section. Again, the demand may be too close to an existing 
sub-station to warrant a second one; therefore it may be advisable 
to locate to one side of the present load, and be in a better position 
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Fic. 2, —SvB-sTATION BUILT UP OF STEEL AND REINFORCED CONCRETE. 


to handle the growth outward from the present sub-stations. "The 
outlet 1vom the sub-station should be given considerable attention ; 
if aerial lines are to be installed, a location such that it is possible to 
feed in at least two directions should be selected, and a corner lot 
would be preferable where the lines could radiate from the sub- 
station in four directions. "This means that the pole line from the 
sub-station will not be so heavily loaded as if only one outlet were 
available. Even though it be an underground district, it is quite 
desirable to have several outlets and save congestion in subways. 
Sub-station Buildings.—Probably one of the least expensive build- 
ings suitable for sub-station purposes is that made of structural steel 
and corrugated iron; but, while this building is comparatively low 
in cost, its life is also comparatively short, and on the whole it is not 
very desirable. A type of building which compares very fa vourably 
in cost with one of steel and corrugated iron, but which has much 
greater life, is shown in Fig. 2. This building is simply an enlarge- 
ment of the slab transformer vault construction referred to earlier 
in this Paper. It is built up of structural steel on which are bolted 
2 in. reinforced concrete slabs of standard size ; the roof is also made 
of these slabs, supported by the framework of the building. The 
concrete roof is covered by a tar paper and gravel roofing. About 
a'6in. slope to the. 12 ft. width is allowed. Steel sash, wire-glass 
windows and steel louvres are. used. For air supply, a section of 
concrete is left off one or two of. the lower slabs, leaving the ex- 
panded metal reinforcing exposed. This allows a free inlet of air 
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and at the same time prevents large objects from entering. Regular 
1} in. expanded metal is used in the construction of the slabs. 

This building compares very favourably in appearance with that 
of the average garage or outbuilding, and makes a fireproof con- 
struction. It is also portable, and can be used to good advantage at a 
location from which its removal at some future time may be desired. 
This building is 12 ft. by 18 ft. and 15 ft. high. In it are installed 
three 250 kw. transformers serving four 2,200-volt feeders. "Where 
a better type of building is required, brick or stone is usually used in 
the construction, and as elaborate a design as is desired can be 
utilised. By the use of rock-faced brick and sawed stone a building 
very pleasing in appearance can be constructed at a reasonable cost. 
The cost'of buildings or their equivalents for sub-station purposes 
varies so widely, due to location and cost of labour, that it is im- 
possible to give an estimate that would meet all conditions; how- 
ever, I am giving a relative value to the various types, taking as a 
unit the least expensive installation—that with the outdoor apparatus 
installed on à concrete platform'and enclosed by a fence :— 


Concrete foundations, poles, picket fence ....................- 1:00 
Structural steel tower ............... eere mme 2-25 
Steel and corrugated iron building (12 ft. by 18 ft.)......... 4-90 
Steel and concrete slab building (12 ft. by 18 ft.)............ 6-75 
Ordinary red brick building (12 ft. by 18 ft.).................. 15-00 
Rock faced brick and sawed stone (12 ft. by 18 ft.)......... 25-00 


Sub-station Installations.— Like the buildings. the electrical instal- 
lation has a very wide range of possible combinations. The outdoor 
sub-station is the cheapest, especially where no switching or regulat- 


Fic. 3.—OvTbooR SUP-STATION. 


ing apparatus is required. However, it does not seem particularly 
well suited for installations where there is small apparatus, such as 
instruments, oil switches, feeder regulators, &c., which should be 
housed. ` Of course, it would be possible to put the transformers and 
high-tension apparatus on the outside, ere:ting a building for the 
housing of the low-tension apparatus. Installations of this type have 
been made and work out very nicely for the small demands, but the 
present designs for outdoor switching apparatus for 10,000 and 
20,000 volts are not such as to allow of very large installations being 
made along these lines. MIN 

It frequently happens that a transmission line may pass by & 
small hamlet or power consumer from which a small revenue can be 
procured and still the income will not justify making a very expensive 
sub-station installation. This class of business can be taken care of 
by an outdoor sub-station. By an installation of this kind the town 
is furnished with electric light, which it may very much desire, and 
the operating company receives à small revenue from a district which 
would not allow of the installation of a regular sub-station building 
and apparatus. Fig. 3 shows an installation of this type. The 
transformers are mounted on a tower construction some feet above 
the ground. Pole top switches, fuses, &c., are used, no regulators 
or switches being installed on the low-tension side. 
necessary, the outdoor pole type can be used. 

The simplest and probably the cheapest installation that can really 
be called a switchboard is the open-wire type. The oil switches are 


If regulators are. 
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mounted in concrete cells, while the ‘bus bars, disconnecting switches, 
&c., are mounted on framework above the switch structure. The 
spacings of the wires are kept at least 12 in. for opposite polarities. 
Cambric-insulated flameproof wire is used throughout. Discon- 
necting switches are installed on both the high-tension and low- 
tension sides of the transformers. so that one transformer can be 
disconnected without interfering with the service. Where opeiu 
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wiring is used jt is always painted a standard colour, such as red for 
11,000 volts, drab for 2,200 volts and white for 110 volts, and this- 
arrangement of colours is adhered to throughout the system. 

Fig. 4' shows, in section, the arrangement for a double ’bus-bar- 
open-wire construction. The double 'bus-bar arrangement is 
necessary where different combinations of high-tension lines are 
desired. "This installation is very compact, yet all wires have amplc 
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clearance for both safety and ease of construction and repairs. qu 
next step toward safety is the use of the cell structure. In this 


arrangement all wires are separated by barriers of some description ; 
wood are some of the materials | 
use of concrete. This 1 
for mounting 


soapstone, slate, concrete, ebony 
generally used. I will touch only on the 
probably the cheapest, and gives an earthed surface 
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sion. Where larger municipalities are handled it is usually desirable 
to instal emergency service which requires more or less high-tension 
switching, and an indoor sub-station is usually desirable. 

Some of the advantages of an outdoor installation are: (1) Little 
or no cost for building, (2) less cost for high-tension apparatus. 

Some of the advantages of an indoor installation are: (1) All 
apparatus protected from weather, (2) greater ease of inspection and 
repair, (3) less depreciation on equipment, (4) less danger of accident : 
to inquisitive persons, (5) more reliable high-tension apparatus pro- 
| eurable, (6) safer high-tension construction possible. 


the equipment, thus depending entirely upon the insulation of the 
apparatus. When the cell structure is referred to we usually think 
of something quite massive, but it is sometimes desirable to erect 
a cell structure and at the same time economise floor space. 

» Fig. 5 shows, in section, a double ‘bus bar installation in which 
the "bus bars, series transformers, fuses and most of the disconnecting 
switches are mounted in compartments. The roof trusses are built 
through the cell structure, so that most of the available space is 
utilised. Connections to and from the oil switches are made 
with cambric-insulated wire in fibre conduit mounted in the concrete 
wall To the right in the figure the 2,200-volt feeder switchboard, 
built in a double-deck arrangement, is shown. 

Fig. 6 shows a section of a double "bus-bar switchboard of a more 
elaborate concrete structure, All circuits are connected to each ‘bus 
bar through remote-control oil circuit-breakers. The insulators 
supporting the bus bar also make connection between the ‘bus bar 
and the connections to the disconnecting switches. The switch- 
board panel is directly in front of each high-tension panel, thus 
allowing the use of hand-operated oil circuit-breakers. The location 
of the oil switch at the bottom should be noted. This is made 
possible by the use of single-conductor lead cable clamped to the 
concrete and connecting the upper disconnecting switch with the 


ADJUSTMENTS OF THE THOMSON BRIDGE IN THE 
MEASUREMENT OF VERY LOW RESISTANCES.* 


BY F. WENNER AND E. WEIBEL. 


The purpose of the Paper is to describe two new procedures for 
carrying out those adjustments which make the correction terms of 
the Thomson bridge equation negligibly small. 

Both procedures require the use of a variable double ratio-set so 
adjusted that for any reading of the dial switches the lack of equality 
of the two ratios, A/B and a/§ (see figure) is so small that no appreci- 
able error is introduced on this account, and variable low resistances 
to be used in the connections, z, and x, between the terminals of the 
ratio set and the potential terminals of the four-terminal conductors 
under comparison. 

One of the procedures is as follows :— 

1l. With the test current supplied through the terminals b and b’, 
the bridge is balanced by an adjustment of the dial switches of the 


double ratio-set. 
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DIAGRAM OF CONNECTIONS. 


?. With the test current supplied through the terminals n and o, 
the bridge is balanced by an adjustment of the variable low resistance ` 
forming a part of 2. AS C 

2. With the test current supplied through the terminals n’ and o , 
the bridge is balanced by an adjustment of the variable low resistance 
forming a part of x». e sa 

4. With the test current supplied through the terminals b and b’, 
the bridge is balanced by an adjustment of the dial-switches of the 
double ratio set. 

In the other procedure the test current is supplied through the 
terminals b and b’ only, but means are provided for connecting the 
terminals n and o, and »' and o' by conductors of low resistance. 
The adjustments are made in four steps, of which 1 and 4 are the 
same as given above. In 2 the terminals » and o are connected, 
while the bridge is balanced by an adjustment of z,, and in 3 the 
terminals n’ and o' are connected while the bridge is balanced by an 


adjustment of x. 
Either procedure gives very accurately 


BOSE e e ou RON. ed. Gas 
where X and Y are the resistances of the four-terminal conductors 
under comparison ; and A and B are the resistances between n and 
g, and g and o, when the final adjustment is made. i 

Both procedures differ from those previously used mainly in 
that they do not require changing over to a simple bridge by opening 
the low resistance connection between the resistances under com- 
parison. Where the resistances under comparison and the resistance 
| of the connection between them are very low it is more or less 

impracticable to change over to a simple bridge during the adjust- 
ments. In such cases these procedures have been found more 


satisfactory. 
* Abstract of Paper to be published in the ‘‘ Bulletin of the Bureau of 
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oil circuit-breaker. The horizontal barriers between 'bus bars are 
hung from the centre web of the structure without any supporting 
posts at the outer edge. This allows of ready access to the "bus bars. 
Space was also particularly valuable in this case, as is indicated by 
the position of the roof truss. Provision is made for adding larger 
Switches in series with the present ones on the main floor at some 
future time. This switchboard serves not only for sub-station 
purposes, but is a distribution board for high-tension circuits to 
other sub-stations. ! 
I cannot pass the subject of concrete cell structure without a few 
words regarding the method of construction. The usual method of 
these cell structures is by erecting forms and pouring the 
Concrete, using reinforcing rods where necessary. Owing to the 
difficulty of securing a uniform and smooth job, we have digressed 
a little from the usual method; and are building an expanded metal 
framework and plastering the concrete body on to it. The thickest 
portions plastered are 3in. The scratch coat contains a small 
quantity of hair, the remaining coats being pure cement and sand. 
ing coat is of Keen cement, which gives a hard, white, 
smooth surface, In the finishing coat a small quantity of lime is 
used to make the cement work more smooth. 
Comparison or OUTDOOR AND INDOOR INSTALLATIONS. 
In company sub-stations the field for the outdoor installation 
seems to be with the small towns which can be picked up along the 
route ef the transmission system without considerable line exten- 
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SOME ASPECTS OF ELECTRO-CHEMISTRY. 


In his presidential address, delivered this vear before the 
American Electro-Chemical Society, Mr. E. F. RoEBER 
dealt in an interesting way with some of the economic and 
esthetic aspects of electro-chemistrv. We must confess 
that, though there was no difficulty m recognising the 
economic points to which an author would refer, we were a 
little puzzled at the idea of "ixsthetic" aspects. In dealing 
with the economic aspects, Mr. RoEBER laid emphasis particu- 
larly upon the place, time and form values of a chemical 
product. To illustrate the two former, we may take ice as an 
example. Ice in northern regions has no value because no 
one requires it, but if it is transported to a southern clime 
it acquires a value on account of its location. It may, 
therefore, be said to have acquired place value by this 
transfer. Again, ice is required far more in the summer 
than in the winter months, and consequently if ice is cut in 
the winter time and stored until the summer it acquires a 
further value on account of the time of vear. In other 
words, its time value has been increased bv storage. 

But by far the most important of these three values is the 
form value, for it is in the alteration of this property that 
the efforts of electro-chemistry are chieflv expended. Take, 
for example, the growing industry of the fixation of nitrogen. 
In this case the nitrogen of the atmosphere has no value, 
but when through electro-chemical effort it has been forced 
to combine with the oxygen of the air, its value becomes 
considerable. A change of form has been produced by the 
application of electrical energy. Unfortunately, in all 
industrial operations the question of cost must play an im- 
portant part, and thus it follows that, whereas the fixation 
of nitrogen is a flourishing industry in Norway, it was a com- 
mercial failure at Niagara. On account of the cheapness of 
electrical energy in Norway, it pays to create form value in 
that country, and then to increase the place value by trans. 
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porting the product to other countries. Here we have a 
completely cover the contents. It is true that mere formulæ 


ease of chemical transmission of energy. | | 
and instructions how to use them are the main features of the 
book, and occupy more than the first half of the text, but there 


There is. of course, nothing new in this form of trans- 
mision. Further, just as in electrical transmission we have follow chapters in which is shown how these formulæ are 
power as a product of voltage and current, it being advan- | derived. To study these is not absolutely necessary, since 
tagrous to increase the voltage and lower the current for MA examples are given ur ae ol pu for- 

-- . . mulæ must be used, but the labour of gomg through the ex- 
transmision purposes, so in chemical products we have must be used, but the labo BOUE 5 

l i F hasmaintot r. , amples will probably be found to be quite as great as that 
capacity and intensity. From the point of view of indus- | involved in grasping fundamentals, whilst the latter method is 
trial success it is better to keep down the capacity and to | certainly more reliable. The most satisfactory way is, no 
nis the intensity, so that the weight for a given amount of doubt. to do both, and the reader who follows this course will 
ss i . be in a position to solve any transmission problem no matter 
energy is small. As an example of this, we may take the | °° ! à position to s ve ay see 4 


wondarv battery. If we could only double the E.M.F. of 
the lead cell, the power for a given weight would be doubled, 
and the cell would be very much more valuable for electric 
vehicles, The question. however, is complicated by the 
specie gravity of the constituents. Thus it is that, 
although the E.M.F. of the Edison cell is lower than that of 
the lead cell, the former has the advantage in regard to 
weight, because the specific gravity of the constituents is 


how complicated it may be. 
The notation used by the author is unusual, and this must 


increase the difficulty of study. Thus, he uses the letter P 
for the watt compohent of the current, called by him the 
‘in-phase current," and the letter Q for the wattless compo- 
nent. The letters C and D are similarly used for the two com- 
ponents of voltage. The area of conductor is not given in 
square inches or square millimetres, but in the American 
notation of so many Q, or a number, or in circular mils, Also 
the expression of " total amperes ” in a three-phase system by 
which the author means line current x 4/3, is unfamiliar to 
English readers. In some cases the diction is somewhat loose ; 
thus, on p. 26 the author speaks of '* voltage and current at 
unknown end ” instead of the unknown voltage and current at 
the end. There is also some ambiguity in the use of the terms 
regulation voltage and line drop. By the definition on p. 8 
the regulation voltage is referred to “ total ampere " and mile 
of line, whilst on the next page “regulation ” and line drop are 
These are, however, small blemishes, 


bawer, 
{though we can agree with Mr. RoEBER in this considera- 


tuf the economic aspects of electro-chemistrv, it is other- 
x when we come to the esthetic point of view. As an 
‘xauiple of this side of the subject, we may remind our 
nalers, there has been a good deal of agitation about spoil- 
ng the beauties of Niagara by making use of the energy 
the Falls for industrial purposes, and it has been the 
ite of many people to retain this natural beauty as far as 
Ple, This point of view. however, does not appeal to 
Mr. Roeper. who is prepared to look at Niagara when it is 
tally converted into a factory, and nothing remains of its 
"emal beauty, with satisfaction and a feeling that there is 


“ila considerable beauty because the power is utilised and 
In fact, it would 


treated as synonymous. 
and do not dimunish the solid scientific value of the book. 

The author vives three methods for treating transmission 
lines. In the first leakage, corona and capacity are neglected, 
and only resistance and inductance are left for consideration. 
For such cases a chart is given from which by simply applying 
a straight edge the voltage drop per mile for various sections 
and spacing of aluminium and copper lines and power factors 
varving from 0-5 to 0-95 can be read off. The chart is drawn 
for two frequencies—namely, 60 and 25. Up to a distance of 
20 miles this chart may be used without correction. "The 
chart may, of course, also be used to determine the section of 
conductor if the voltage drop and other details are given. A 
note on the chart states that it is accurate within $ per cent. up 
to 100 miles if the total regulation (as defined by the Engi- 
neering Standards Committee) does not exceed 10 per cent., 
and as regards line drop a correction is made by the application 
of what the author calls his K formula. The coefħcient K is 
given as 2-16 for 60 periods and 0-375 for 25 periods. In this 
case the " Regulation Factor " read off on the chart has to be 
The introduction of this 


diminished. by EK x miles x 10-6. 
constant K is intended to take into account the capacity which 


on long lines cannot be neglected. It is. however, assumed 
that leakage and corona losses are small. A similar chart, 
modified by the author to suit English conditions, was pub- 
lished recently in THe ELECTRICIAN (Mav 1, 1914). 
* For a complete solution of problems where these losses may 
not be neglected, a third method 1s given in which the use of 
hyperbolic functions is replaced by a very ingenious system of 
convergent series. This involves the use of complex quan- 
tities and takes account of reactance, leakage conductance 
and capacity susceptance per mile of line. Any desired degree 
of accuracy may be obtained by using a sufficient number of 
terms in the convergent series. GISBERT Kapp. 
Bausteine zur Flugbahn- und Kreisel-Theorie. 
(Berlin: R. Eisenschmidt.) Pp. 44. M. 1:50. 
The author of this pamphlet, a major in the Prussian Army, 
lic functions and an amount of mathematical skill far | has formulated a new theory to explain all those phenomena 
td the everyday requirements of most engineers. Hence | observed in connection with the flight of projectiles which 
method which simplifies the mathematical treatment | cannot be explained on the assumption of a direct pressure on 
1t too great a sacrifice of accuracy will be welcomed by | the projectile due to the motion through the air. He con- 
"Aigner of such transmission lines. To place such methods | siders-that a mass of air is caused to rotate with the projectile, 
! so that as soon as the axis of rotation makes any angle what- 


cEXIUIC of the profession is the aim of this book, and in 


tecate ^ waste can never be beautiful." 
pin hm to see a large waterfall unutilised, because he 
wud ward it as a waste of power. But Mr. RoEBER is 
palcious enough to see that there is little use in argument in 
"rie matters, and with this view we must certainly 
aze. [t appears to us that-bv his line of argument he 
wud see great beauty in the Black Country because this 
tart of the country is being put to large industrial use. In 
‘x opinion, however, Mr. Roeper is merely confusing 
Sat with utility, which are really incommensurate. 


REVIEWS. 


ae of the undermentioned works can be had from Tits Et&cTRICIAN Offices, post 
“ye. on recelpt of published price, adding 3d. for books published under 2s, Add 


V ber ceat. for abroad or for foreign books.) 
od 
‘Easmission Line Formulas for Electrical Engineers and 
Engineering Students. By H. B. Dwicnr, B.Sc. (London; 
‘table & Co.) Pp, vit137, 8s. 6d. net. | 
Me determination of the working conditions of a long over- 
{| Tinsmussion line, where leakage, corona effect, capacity 
-7 uluctance must be taken into account, is a most intricate 
‘em. Its orthodox solution requires the employment of 


By A. Dinxe 


this the author has succeeded admirably. The title does not. 
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«ever with the tangent to the trajectory, the surrounding air 
rushing past this rotating casing of air will cause different 
values of air friction and air pressure on the two sides, since 
‘there will be different relative velocities between the two 
masses of air—rotating and stationary—on the two sides. 
Hence he argues that it is possible for a side pressure to be 
exerted on the projectile, tending to twist it one wav or the 
other about an axis perpendicular to the axis of spin according 
:as the resultant pressure cuts that axis ahead of or abaft the 
-centre of gravity. 
One feature of this theory is that it would explain how it is 
possible for a projectile to move, at high angles of fire, with the 
-axis keeping approximately to the tangent to the trajectory, 
so that it makes only a small angle with that tangent. instead 
-of keeping sensibly parallel to the original direction of firing, 
except for the lateral drift due to the direct air pressure on the 
nose of the projectile. Experiments quoted in the pamphlet 
appear to uphold the theory, which is most ingenious and 
novel. F. J. D. 


ELECTRIC STEEL CASTINGS.* 


BY C. A. HANSEN. 


Summary.—The author gives some particulars of the operation and 
"products of a 2-ton steel furnace. 


During the summer of 1911 a three-phase are furnace, having a 

nominal capacity of 2 tons per charge, was installed in a foundry of 
the Treadwell Engineering Co., Easton, U.S.A. The current supplied 
at 2.200 volts, 60 cycles, was stepped down to furnace voltage (85) 
by means of two 200 k.v.a. transformers connected in open delta. 
For the sake of greater flexibility than is ordinarily offered by alter- 
nating-current motors, a small 5 kw. motor generator was installed, 
and direct-current motors were used for regulation of the electrodes. 
“Transformers, switchboards and furnace, together with a pair of 
-bottom-pouring ladles and suitable heating apparatus for them, 
constitute the entire melting and pouring equipment. The whole 
‘occupies a floor area not exceeding 300 sq. ft., inclusive of working 
‘space. No source of molten steel has been provided for the foundry 
other than the 2-ton electric furnace, nor has a spare furnace been 
found at all necessary to guard against failure of metal supply due 
to irregularities of operation or maintenance of the one-unit melting 
-equipment. 

The cost of melted metal from the electric furnace was found to 
be somewhat less than one-half that of the old crucible furnace plant, 

previously installed in this foundry, when the latter was using oil at 
11d. per gallon. Since the advance in the price of oil has added 24s. 
to 28s. more to the cost per ton of molten crucible steel, the possi- 
bilities of saving in costs is readily apparent. So far as the product 
is concerned, the most striking differences are not found in comparing 
electric and crucible steels of similar composition. If any differ- 
-ences exist between such steels, they are negligible in importance, 
as repeated tests have shown. Electric steel castings are usually 
made in lower carbons than it is possible to make from even clay- 
lined crucibles. In the latter it is perfectly possible to melt 0-20 
-carbon steel, but it is not possible to run the 0-20 carbon product 
regularly into light-section castings. As a result, 0-30 to 0-40 carbon 
castings are the usual output of the crucible steel foundry, and all 
castings which require machining must be annealed. 

With the electric furnace, furnace maintenance costs increase 
rapidly as the carbon content of the product is brought down, and, 
quite contrary to current opinion, it is not economical to turn out 
-0-10 carbon steel castings, although it is perfectly possible to do so. 
' It is, however, economically practicable to turn out 0-20 carbon 
-castings, and such castings can be machined easily without annealing. 
"There is little question that all castings, whether 0-20 carbon or 0-30 
carbon, can be improved by annealing, but the American attitude 
seems to be against the expense of annealing where annealing can be 
avoided. Current opinion also has it that the advantages of the 
clectrie furnace follow largely from the fact that such a furnace can 
work up any sort of a charge. While this may often be true, it is not 
well to base estimates of the cost of molten electric furnace steel upon 
the usual published furnacing costs and upon the local prices of 
stove-scrap and similar materials. Many have suggested charging 
molten cupola metal directly into the electric furnace for refining. 
In several such cases of which I know, the power consumption per 


* Paper read. before the American Electrochemical Society, slightly 
` after 8 to 10 weeks’ operation on the same basis of 15 heats per week. 


«abbreviated. 
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ton of output was greater for the cupola metal charge than for the 
cold scrap charge; the original cost of the cupola metal was in the 
neighbourhood of £3-6 per ton. as compared with £2-4 per ton for the 
regular cold charge, and the cost of furnacing was likewise higher for 
the cupola metal charge. The economy incident to heating the 
furnace with auxiliary fuel-burning apparatus may interest those 
who charge molten metal into electric furnaces, but the interest 
attaches rather to the prevention of skulled furnace bottoms than 
to a direct saving in electric energy. Heating the furnace and charge 
to a good red heat by means of oil burners (with oil at 11d. per gallon) 
increased the cost 4s. per ton over the regular practice of all-electric 
heating. Keeping the furnace hot over night by means of either oil 
or electric energy was found not to materially decrease maintenance 
costs, and it did increase the cost of production. These items above 
refer to power supply at approximately 1d. per kilowatt-hour. 

Much stress has been laid on the economy attaching to continuous 
operation of the electric furnace as compared with mere day-shift 
operation. No far as costs go for the molten steel. it is true that 
continuous operation means 10 to 15 per cent. saving over inter- 
mittent operation. Very little has, however, been said regarding 
the relative efficiencies of day and night work in the other depart- 
ments of the foundry, nor has it been well impressed upon the mind 
of the average investigator of electric steel problems that one can 
easily lose many times the 10 to 15 per cent. saving in molten metal 
costs in the decreased efficiency of the night shifts on the moulding 
floor, cleaning room, &c. Claims are being made that 10 to 12 heats 
from cold scrap can be taken from one electric furnace in 24 hours. 
Possibly they can, but the furnace will have to be rebuilt at least 
three times cach week. 

These and other considerations have led to the practice, now 
established at Easton, of operating the foundry on day shift only, 
charging a good quality of steel scrap, enough pig and ore being added 
to keep the charge off the furnace bottom, and casting steel of around 
0-20 carbon, unless otherwise specified. The furnace plant has been 
operated on a one-heat-per-day basis, requiring 7 to 7} hours to turn 
out its charge from the cold furnace. Power consumption at furnace 
transformer primary terminals has, in that case, averaged 1,050 
kilowatt-hours per 2,000 Ib. steel in the ladle. The furnace has been 
operated also on a two-heat-per-day and three-heat-per-day basis, 
when business conditions warranted. The second and third heats, 
having the advantage of being started off in a hot furnace, are finished 
in 4! hours, at a current consumption of 630 kw. to 640 kw.-hours 
per ton. Even with the three heats per day, no steel is poured 
outside of the regular day shift. Two men start the furnace shortly 
after midnight, and steel is poured at 7:15 a.m., 11:45 a.m. and at 
4:30 p.m. The uncertainties attaching to pouring on schedule time 
are not as great as they are with either open-hearth or crucible 
furnaces. 

Much has been written, especially by electrochemists familiar with 
direct-current electrolytic apparatus, regarding the undesirable 
character of the loads taken by are furnaces. It may therefore be 
well to state that the load curve for the furnace here considered i5 
smoother and of higher power-factor than the load of similar mag- 
nitude used in the shops of the Treadwell company where the pro- 
ducts of the steel and iron foundries are machined. It seems a pity 
that the electric steel furnace was not developed by people familiar 
with the load characteristics of modern machine tools, rolling mils, 
street railways, &c. Central stations are quite familiar with these 
loads, but they are not familiar with the arc furnace, so when we 
dwell upon the bad features of the arc-furnace load we can scarcely 
blame the central station for supposing the load-curve of the latter 
to be a really bad one. 

The following data relating to this furnace is given :— 


Average number of heats per week ................ eese 15 
p». weht per heat eoori ridini AEn 4.600 Ib. 
» | power consumption per 2,000 lb. ..............- 900 kw.-hour 
» repair costs per 2,000 Ib. ............. eese 10s. 
» electrode costs per 2,000 Ib. .....................- 10s. 
weight castings made ................. eee 9 Ib. 


92-95 per cent. 


99 
Ratio of cleaned castings, risers, &c., to charged weight 
GU per cent. 


. » finished castings to charged weight (approx.) 
The furnace lining is repaired after 35 heats. 


| (The owners of this furnace are firm believers in pouring extremely 
hot stecls, and this fact is reflected in the high maintenance costs and 
in a rather high power consumption. A similar furnace, of which I 
have accurate records, shows costs as follows :— 


Power consumption per 2,000 Ib. ...............-..-.- ess 725 kw.-bour 
Repair costs per 2,000 lb. ............. cce een . 528. 
Electrode' costs per 2,000 Ib. ...................--. —— E 8:6s. 


The latter furnace is pouring somewhat colder metal into castings 
of 15 Ib. average weight, and repairs to the furnace lining are made 
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each case readings were made in sets of fonr, the first and fourth 
being made with the magnet on the right rotating clockwise as seen 


EXPERIMENTS ON THE MAGNETIC FIELD ight r : 
nd ds from its right end, the second and third with the motions reversed. 


The difference, D, obtained by subtracting the mean of the second 


OF TWO ELECTROMAGNETS IN ROTATION.* 
and third from the mean of the first and fourth, was the immediato 


BECBROES Decio BARNET quantity sought. By taking observations in the manner indicated it 

te : was sought to eliminate errors arising from the drift of the zero, the 

In {3 E. Hoppet made some experiments with rotating magnets relative displacement of the magnets produced by the pull of the 
and iron tilings which he thought conclusive in favour of the hypo- belts and the rotation, and the difference between the widths of the 
thesis that a magnet in rotation carries with it the lines of induction image when at rest and in motion. Some of the most reliable results 


| 


ofits field. In these experiments a glass plate or a piece of paper Was | are given in Table I. :— 
supported horizontally just above a vertical magnet, and iron filings Table I. 
were let fall upon the paper or glass while the magnet was rotated | - - — =~ = . 0999 | UTE l 
about a vertical line through its centre. Hoppe found that. when the Position of Number | D. . Distance from 
held was very intense, the iron filings became arranged in curves magnet. of sets. CAVED EOE LOOT: 
which were not radial, but were curved as if the rotating magnet | —————————— ESSE OU LOS HEELS G i 

i l : P: z © mm. mm. Metres. 
dragged the lines of induction with it, the nearer parts ahead of the TA 5 i toss ODE d fl 
more renote, He found also that the effect was increased by sur- du s 5 —0-09 Y0-02 | m 
rounding the upper pole of the magnet with an iron ring at a small Contro 5 —(-05 10-0] | 4-4 
distance. With this arrangement and an electromagnet with a Below 5 | 40711 cT0:04 | L4 
round core 32 em. in diameter, driven at a speed of 10 revolutions Above 5 | —0:04 +0-03 | 44 

Below 5 | 4-6:07 +002 | t4 


per second, he found that the lines at the edge of the magnet deviated 
mp Pid por by kei a aud x s ert The observations in the first four lines were obtained consecu- 
D ` age r b 2 : i t. b a 4 ə $ . 
S d Mm T : a nie ae TE i » died y m a tively, as were those in the last two. The + sign indicates a twist 
pis Ne N i Mee 8 did MOI EE ila pou Ro s d p | of the lines in a clockwise direction as seen from above. The quan- 
Oe DN deos v e de - ihi q | tity following the + is the average absolute departure of the sets in 


Hoppe: but the effect appeared when the magnet was rotated 
ceentrically about a line parallel to its axis. Hence he concluded 
that Hoppe's results were due to unsymmetrical magnetisation of 
hy magnets, and that his interpretation of them was incorrect. 

for the experiments carried out by the present writer on this 
phem two similar cylindrical eleetromagnets were mounted with 
their axes in the same straight line, and were so magnetised that the 
ls of induction stretched across from one of the ad jacent poles to 
‘teuther, A small elongated cylinder of iron was so mounted at the 
pent of the field under investigation as always to follow any change 
^ the sort under investigation) in the direction of the intensit y at 
t» point, and a mirror attached to the magnet's support and other 
tiat appliance made it possible to determine any change in the 
"aget s orientation with great precision. In the principal series of 
"tjeriments the magnets were rotated in opposite directions, and the 
ching in the direction of the intensity produced by reversing both 
Nations Was observed. The apparatus as arranged for these experi- 
ments will be briefly described. 

The chief part of the core of cach electromagnet was a rod of steel 
"biting 75 em. in diameter. This was capped at one end with a 
(of sft iron 12-3 em, in diameter and over 2-5 em. thick. At the 
otter end the rod was turned down to a cylinder of 3-8 em. diameter. 
The bearings were made of brass and bronze, and were 0-5 metre 
spart, with the coil and contact rings between them and a pulley on 
the other side of the bearing of smaller diameter. The bearings 
were firmly serewed to a heavy wooden base, itself bolted to the 
“rent floor, The two magnets were mounted with their &Xes, as 
“ied above, in the same straight line and the iron discs adjacent 
idem. apart. The magnets. which were mounted with the iron 
diws adjacent and 3em. apart, were driven with belts by an electric 
Mor at à speed of about 30 revolutions per second. The 
*"hzh of the field between the poles was about 1,200 gausses 
war the edge, and somewhat greater at the centre. The 
“tad indicating magnet was mounted symmetrically at the 
vr of a much longer thin brass rod the two being at right 
‘2h, The ends of the brass rod were turned to fit bearings in the 
“Is of a narrow brass tube, which enclosed the rod and its attach- 
US These included the magnet, the mirror, which was plane, 
s an Aa vane near the bottom, which was immersed in oil 
S EE iis eis any motion of the magnet and mirror. The 
je b: with its axis approximately vertical, parallel to 
._ and in plane passing through the centres of the discs. A 
Ta cut in the tube opposite the mirror, and over the hole à con- 
de EQ of 1 metres focal length was fastened with wax. 
T n “al observations were made by setting with a micrometer 
E fi-re upon the centre of the image, formed by the mirror and lens, 
Ned d portions of the incandescent filament of an 
deer ^d = . he micrometer which carried the lens and cross- 
T " Bru. read directly to 0-01 mm. The distance from 

ct was greater than 4 metres (see below). 
para. Ms made with the magnet, always half-way between 
TS n three different positions: a little below the top of 

es. a little above the bottom, and at the centre of the field. In 


each group from the mean. 
The results obtained with the magnet in the upper and lower 


positions would at first sight appear to indicate a very slight twist of 
the lines of induction in the direction to be expected if any entrain- 
ment of the lines of induction were actually to occur. Many other 
observations, similar to those given above, were obtained with the 
magnet in the upper and lower positions, and the results were always 
consistent with those given here, except that one group of five sets 
with magnet above gave a positive result (D= +0-03 mm. 0-02 mm.). 
These observations, however, were obtained under unsatisfactory 
conditions. Nevertheless, in view of the large discrepancies and the 
svstematic errors possible, the only result of which one can be con- 
fident is that. the chance of direction of a line near the edge of the 
uniform part of the field when the magnets are brought from rest to 
full speed is not greater than a very minute quantity (the mean from 
the above table is about Lin. of arc). In the hope of obtaining still 
more accurate results, the electromagnets were remounted and the 
The results were of the same 

Thus five sets with the magnet 
and five sets 


optical arrangements improved. 
character as those obtained before. 
in the upper position gave D=—0-09 mm.+0-02 mm.. 
with the magnet in the lower position gave D= +0-16 mm.+0-08 mm. 
It was suggested that the distortion of the lines. if any occurred, 
might be a minimum over the central plane, each line having there a 
point of inflection, additional observations were made as close as 
practicable to one of the pole-faces, but without changing the result. 
The pole distance of 3 em., however, was too small to permit of any 
great shift of the magnet. By boring partially through and re- 
mounting the iron discs, the pole distance was, therefore, increased 
to / em. ; and observations were made with the indicating magnet 
in three positions, all corresponding in altitude to the upper position 
of the earlier work, but one close to the left pole, one in the middle as 
before, and one close to the right pole. The increase of pole dis- 
tance diminished the intensity to about 800 gausse sin the central 
position, and to about 700 gausses in the others. Observations were 
made somewhat different lv from those given above, the motions of 
the electromagnets not being reversed and the pointings being made 
with the magnets alternately in slow motion and in rapid motion. 
The mean values of the deviations, corresponding to 1D in the ex- 
periments described above, were +0-01 mm., —0-02 mm., and 
—0-01 mm. for the three positions, with a mean error betw 
0-01 mm. and 0:02 mm. 

Finally, it was thought worth while to see if anv appreciable 
change in the trend of a line of induction occurred when the electro- 
magnets were both set into rotation in the same direction with the 
same speed as before—slight as was the probability of obtaining a 
positive result. For this purpose the indicating magnet was placed 
outside the region between the poles, though near to one of them, and 
in such a position that its axis (and the lines of induction through it) 
made a considerable angle (about 35 deg.) with the axis of the field, 
and the rod supporting the magnet was placed approximately per. 
pendicular to the plane containing the axis of the field and the lines 
of induction passing through the magnet. Observations made like 
those just described gave a mean deviation corresponding to 4D in 
the earlier work, of +0-03 mm., with a mean error of 0-04 mm., 


indicating therefore that no appreciable bulging out of the lines was 
produced by the rotation. | 


een 


: s in the “ Philosophica] Magazine," somewhat abbreviated. 
: pe eit.” V., p. 630 (1904), 
COR Zeit” VL, p. 10 (1903). 
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ELECTRIC DRIVE IN A MODERN MOTOR CAR WORES. 


One of the essential requirements of a firm undertaking the manu- 
facture of motor cars in large numbers is the expenditure of a con- 
siderable sum of money upon an installation of plant which shall be 
capable of producing the details of the construction with the greatest 
accuracy and the lowest cost. No one who has had an opportunity 
of inspecting the new works of Arrol-Johnston (Ltd.) could fail to be 
impressed by the earnestness with which the construction of the 
Arrol-Johnston car has been undertaken. Situated some 2 miles 
out of Dumfries, N.B., and surrounded by most beautiful country, the 


N oh ^ ed V 
Fic. 1.—VrEWw wx Power HOUSE SHOWING SWITCHBOARD AND ONE 
OF THE GENERATING UNITS. 


new Arrol-Johnston works have been laid out on lines upon which it 
would be difficult to effect any improvement. The buildings, which 
stand upon an estate measuring more than 100 acres, offer a striking 
contrast to the dingy erections in which manufacturing processes 
are usually carried out. -The different floors are well illuminated 
by daylight from the windows forming practically the whole of the 
side of the building, which extends round three sides of a square 
with a middle bay, in the form of the letter E. It is therefore 
possible for the majority of the rooms to be lighted from both sides, 
in consequence of which the commodious shops take the fullest 


which electrification has been carried out will be gathered from the 
following illustrations and description. 

The power house, a view of which is seen in Fig. 1, contains generat- 
ing plant aggregating 625 kw.; suction gas engines were chosen 
as prime movers and the two 140 kw. and three 115 kw. Witton 
generators are driven by slow-speed horizontal gas engines through 
belts. Continuous-current power is generated at 220 volts, the 
switchboard controlling it being of the open type with five generator 
and feeder panels. For lighting the works when the larger plant is 
shut down à 15 kw. gas-electric set has been installed in a small 
engine house adjacent to the larger one. 

The constructional processes have been so arranged that castings 


Fig. 3.—ViEw or CRANKSHAFT TESTING MACHINE. 


and raw material are taken in on the top floor and gradually descend 
as they are machined and assembled until the finished product 
reaches the ground floor. In the automatic machine shops the larger 
machines are individually driven, while the smaller ones are arranged 
in groups driven through Coventry chains by 20 n.r. Witton motors 
running at 1,100 revs. per min. An example of the individually driven 
machines is shown in Fig. 2, illustrating a four-spindle Gridley 
automatic machine driven by a 10 m.r. Witton motor. The motor 
starter and Salford switch controlling this will be seen on the right- 
hand side of the illustration. An idea of the extent of the automatic 


9. —V1EW OF GRIDLEY AUTOMATIC MACHINE DRIVEN BY 10 E.P. 
Wrrrox MOTOR. 


Fic. 


advantage of the available light. With regard to the machinery 
which has been installed, no pains have been spared to secure the 
best for the manufacture of the car upon which the firm has concen- 
trated its attention. Automatic plant has been installed wherever 
possible and naturally, where it is so imperative to reduce the manu- 
facturing costs, the whole of the installation is electrically driven. 
The contract for the electrification was placed with the General 
Electric Co. (Ltd.), through their Glasgow office, and the extent to 


Fic. 4.—ErEcCTRICAL TESTING OP CARS. 


machine shop will be gathered from the fact that there are no less 
than twenty 20 H.P. groups of automatic machines. Where minor 
processes are in operation it has been made a practice to group the 
necessary tools together and drive them from a 20 m.r. motor fixed 
on the ceiling. 

In the polishing shops a 25 H.r. motor drives a long banle of 
polishing machines, the air from each of which is taken by means of 


a hood connected to a fan driven by a 6 H.P. motor. Paint shops. 
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stances this method'of,warning'for approaching storms would 
give false alarms, whilst at other times quite serious darkness 
can come on and no indication by this method is given. ™4 

* In conclusion, I'might mention that once observations were 
conducted during the approach of what turned out to be a 
severe thunderstorm. Here, in addition to the regular sparks 
obtained, due to accumulating charges, one gets absolutelv 
isynchronous ares for each flash of sheet lightning ; and, of 
course, later on still more severe arcs as the forked lightning 
comes in evidence. The experiment was concluded when an 
arc both inside and outside the{building was obtained (the 
latter over the safety gap of the lightning switch) which burnt 
out the needle points. "This flash struck a warehouse withiti a 
quarter of a mile of this aerial. The subject evidently deserves 
consideration, and such an apparatus as described would no 
doubt be of use in foretelling certain storms, but, on the other 
hand, its indications would not have to be implicitly relied on, 
especially in drv, frosty weather. 

In large cities the approach or development of fog banks 
seems to give no definite indication by the accumulation of 
charges of electricity, and sometimes the fogs themselves are 
“ dead," so to speak ; that is to say, no electricity comes down 
the aerial in such cases.—I am, &c., 

Manchester, Oct. 6. 
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usually offer little scope for electric drive, but in these works electric 
motors are used for driving air compressors and vacuum machines. 
The peint for the wheels is atomised and sprayed by compressed air, 
the operation being conducted in a hood from which the air is con- 
tinuously exhe1sted, removing the paint fumes from the atmosphere 
ofthe room. At the moment only a 2 H.P. motor is installed, but a 
larger p'^nt, driven by a 20 H.P. motor, will shortly be erected for 
spraying car bodies. 

Every part in an Arrol-Johnston car is thoroughly inspected before 
it is assembled, and an example of the thoroughness with which this 
inspection is conducted is offered by a crankshaft testing machine 
which is shown in Fig. 3. This machine is driven by a 1 H.P. motor, 
end the crenkshaft ts caused to rotate. If the cranksheft be out. of 
lwlence it oscillates in position and automatically scribes itself at 
certain points which indicate where the metal needs to be taken off, 
and at the same time gives the operator «n idea, by means of a pointer 
showing the extent of the oscillations, what amount of metal needs 
to be removed to secure perfect balancing. Kk 

In the car-testing department advantage has been taken of the 
fevilities which electricity offers for the conversion of mechanical 
into electrical power and its easy measurement by adopting clec- 
trical methods for testing the cars. This department contains & 
number of car-testing beds, one of which is seen in Fig. 4, as well as 
engine running-in plants. Before testing under its own power, cach 
engine is given a prolonged run, being driven direct by a Witton 
motor. When teken over to the testing bed, the rear wheels of the 
cer rest on the rollers coupled by & belt to a Witton dynamo. The 
engine drives the dynamo through the wheels and rollers, the energy 
generated by the dynamo being used up in a resistance situated 
outside the shop. The switchboard for measuring and controlling 
the power generated by the dynamo is seen behind the car. In this 
way precise information is geined as to the performance of the engine. 
The foregoing description gives but a small idea of the extent of the 
works and there are numerous other situations in which Witton 
motors are installed for various purposes. The whole of the building 
is lighted by Osram lamps, there being 550 lighting points, and 150 


plugs for power and light, 
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STORM DETECTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: The apparatus described by L. H. Lawrence in THE 
ELECTRICIAN of October 2nd for warning central stations of 
approaching storms is of interest and importance. As to 
whether it would be possible to obtain as consistently accurate 
information about approaching storms in England as appears 
to be the case in New York would seem doubtful, in view of the 
following experiments. Being actively connected with the 
wientific side of wireless telegraphy, the following experiences 
are given as having a bearing on the subject of storm detection 
by means of insulated aerials. 

Early in the present year I made a few qualitative experi- 
ments on the rate at which charges accumulated on the 600 ft. 
aerial span at the School of Technology, Manchester. By 
wtroducing a steel needle micrometer gap at the foot of the 
insulated aerial, and noting the frequency at which this gap 
discharged, a measure of the rate of accumulation of elec- 
tricity on the aerial is obtained. 

It was sometimes found that just before a slight shower of 
‘tow (the sky being only slightly overcast) the spark-gap 
would begin to work with increasing rapidity up to a maximum 
at the moment the snow reached the aerial. [Frequency of 
discharge often reached 200 per minute., over a 2-5 mm. 
needle gap.) When this happened the rate remained prac- 
tally constant for some time, and then fell to zero, or nearly to 
Xm. That this was not due to the thawing of the snow on the 
usulators was at least twice proved by the phenomenon 
‘curring during a hard frost, when the insulation would 
remain perfect. 


BENRrRAM HOYLE. 


RAILWAY ELECTROLYSIS AND METHODS OF 
TREATMENT.* p 


BY I. W. GROS3. 


Summary.—The author describes methods of making electrical measure- 
ments to determine electrolytic conditions and discusses the several 


methods in use for preventing electrolytic corrosion, 


In dealing with electrolytic problems three questions are involved. 
In the first place, does any electrolysis exist ? Second, what is its 
source ? That is, does the stray current come from the railway 
tracks or from some other conductor, and if from the former from 
what part of it ? Finally, what is the most effective and economical 
method of removing or alleviating the trouble ? sea ec 

Where electrolytic action on a lead cable sheath is severe there are 
formed dark red or white deposits upon it. It seems probable tha* 
the red deposit, an oxide of lead, is formed electrolytically first, and 
that later this oxide is chemically changed to an insoluble lead salt. 
when acidified water leaks through the duct line and runs along the 
bottom in contact with the oxidized lead. The continued electrolvtic 
action ultimately pits the cable until the sheath is eaten through in 
spots, and failure takes place when air and water gain access. The 
spots where the cable is pitted are on the side in contact with the 
duct, and are usually from } in. to 1 in. in diameter. Since electro- 
lytic action takes place only between a metal and an electrolyte, 
and since, even in wet manholes, the cables are often clear of water, 
most of the electrolytie action takes place wholly within the duct 
line where the trouble cannot be detected until the cable is removed. 
Such is the usual case, and means other than mere inspection must 
be adopted. ^» 

With cast-iron pipe, electrolytic action manifests itself in a layer 
of non-magnetic material over the outside of the pipe, identical in 
external appearance with the pipe itself, but far lighter and absolutely 
devoid of mechanical strength. Unlike lead, cast iron does not pit 
but is deposited in a uniform layer about the pipe where the current 
leaves it for water or some other electrolyte. In the case of a certain 
14 in. cast-iron pipe, j in. thick, submerged in salt water, the writer 
found a j in. non-metallic coating on the outside, formed by clectro- 
lytic action. When the pipe was removed from the water it wa; 
uniform in size and symmetrical in shape, but it took only a few 
blows from a light hammer to separate the } in. coating from the 
thin metallic shell which remained of the original pipe. Here again, 
while the pipe was in service inspection alone would not have detected 
the trouble ; and some other means must be adopted in such cases 
to detect trouble before the damage has assumed serious proportions, 
This 2t once leads to electrical tests to determine the presence of 
current in these conductors. 

Ih these cases the sky remained more or less uniformly over- Tests for Current in Pipes.—The current survey, as it is generally 
“ast without any serious darkness. In bright, clear, frosty | known, is the first test to apply to a conductor where electrolytic 
Weather it was sometimes thought that the passage of fleecy | ection is being sought for. This merely consists in spanning a short 

`e | cection of the conductor, say, a gas pipe, with a low-reading volt- 
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* Abstract of an article in the “ Electric Railway Journal." 
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Peking, Thus it would appear that under certain circum- 
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meter and observing the deflection. A millivoltmeter is generally 
used, since the drop along the pipe is always small. From the size of 
the pipe its resistence per foot can readily be obtained from tables, 
and the current flowing in the conductor can be computed by the 
application of Ohm's law. [n using a low-reading millivoltineter, 
there are several precautions which should be observed. In the first 
place, the meter should have its zero in the centre of the scale rather 
than at the end, a; in most commercial test meters. This is alvan- 
tageous, 2s the current on a pipe often reverses, and it is impossible 
to reverse the connecting leads quickly enough to permit the observa- 
tion of the negative reading. Secondly, great care should be taken to 
thoroughly elean all contacts before starting the test, as the meter 
itself is of very low resistance (even when specially constructed for 
this kind of work). Where contact is made to a gas pipe, the pipe 
surface can be cleaned best with a sharp file to remove paint and rust. 
Asa third precaution, the millivolt meter should never be used to take 
megsurements across joints in pipes or from onc pipe to another, 
before these tests have been made with a high-range voltmeter. This 
precaution is necessary to avoid burning out the millivoltmeter. 
Joints in supposedly electrically continuous conductors have been 
observed by the writer, across which there were drops of from 1 volt 
to 17 volts. The normal voltage drop across such joints when in 
good condition would under the most adverse circumstances not be 
over 0-01 volt, z.c.. 10 millivolts. 

When current has been detected in a pipe the survey should be 
continued at various points along the line. Measurements made et 
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Potential Surreys.—' The. potentia! survey is identical with the 
current survey, excep! that readings ave taken between the pip? under 
study and trolley rails, water mains and other paratleling conductors. 
A voltmeter is used for this test and no special precautions are 
necessa sv, as the meter hase high resistance. The voltmeter should 
have a centre-zero scale, as potential readings, like current readings, 
ave constantly reversing in most loeetities. The potential survey 
gives data for a chart showing the potential of the pip» referred to 
track rails, hydrants, &e. The purpose of this chari is to show the 
points along the line where it is possible for current to flow from one 
conductor to another. The results of severa! such potentia! surveys 
taken on different retlway lines are shown grap ically in Figs. 1, 2 
and 3. 

Tests of Sources of Leakage Current.—In some cases where elec- 
trolvtie trouble is suspected there may be two or three forcign 
companies fram whom it is possible for stray current to come. For 
example, a water main may be running along parallel to the ear 
tracks of two different railway companies. There is current in the 
water pipe, let us say, and the tracks of both lines average positive in 
potential with respect to the water pipe. The problem is to determine 
which company is responsible for the stray current on the pipe. A 
method of tixing the blame which has met with considerable success 
is what may be termed the “ volt-ampere ` test. It consists in 
measuring simultaneously the potential difference between the water 
p pe and the rails of one company, and the current flow in the pipe. 
Readings of both meters taken together at 10-second intervals for 
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dis ances of 500 ft. are usually frequent enough to show consistent 
results, and often the distance between data points ean be increased 
to 1.002 ft. or more. Tf the source of current is a railway line, the 
e rrent will fluctuate over a considerable range, and in most locations 
i- will reverse in direction from time to time. To obtain any com- 
parable results, therefore, it is best to take 40 or more readings at 


10-second intervals and to average them algebraically to find the 


efective value of current in the pipe at the test point. As few as 20 
readings will give results which can be checked consistently if the 
trafie on the line is heavy, while if it is very light, as on suburban 
trolley lines, a period of observation extending over 5 or 10 minutes 
mey be necessary. i i 

In gencral the period of test should extend over one complete 
eyele of car movement ; that is, from the time one car passes over the 
test point until the subsequent car reaches thet point. The average 
reatdings obtained in this way are now plotted as ordinates against 
the distances from the station as abscissa’, and in this way a graphical 
plot showing the relative magnitudes of currents in the pipe is 
obteined, Arter gaining some facility with this method of testing 
it is often unnecessary to make the actual plot, as the average read- 
ings show the conditions, The object of this cureent survey is not 


only to show the magnitude of current in the pipe, buat. from the 
average readings, to obtain some conception of where the current ts 
entering and leaving the pipe. 
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about three minutes will usually give the desired information. The 
results of two such tests are shown in Figs. 4 and 5. The object of 
such a test is to associate the change in potentia! difference between 
the water pipe and rails with the values of current in the pipe. For 
example, if the current increases with incroase of potential difference 
between pipe and rail evidently part of the stray current is coming 
from the rail, as is the case in the examp!e shown in Fig. 5. If there 
is no corresponding change in current, as indicated by the millivolt- 
meter, very little if any current is ecming from the reil. Fig. 4 
shows such a case. 

Another test sometimes applied with good results is the “certh " 
test. or, as it might properly be called, the ** short-eireuit " test. It 
consists of temporarily joining the return rail and the gas pipe by 2 
good conductor with an ammeter in series, to determine the amount 
of " current flowing from rail to earth ` or vice versa. Such a test 
is apt to lead to erroncous conclusions unless the results are carefully 
interpreted, 

The tests which ere generally most effective and instructive in 
anelysing clectralytic action may be mede advantageously in one 
tour of the ground. From the current survey is obtained the 
magnitude of current flowing on the conductor under test, and in 
general the points at which it enters or leaves the conductor, From 
the potential survey. are obtained the possible sources and the 
distribution of the stray current. From the volt-ampere test can be 
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found with the lower flanges almost entirely eaten away, and in some 
cases more than half the vertical web was gone. — 

The data shown in Fig. 3 were taken along the line of an electric 
road where the tracks were not in normal contact with the earth. 
The point 1-7 miles from the end of the line, where a comparatively 
low potential is observed, is at the termination of negative insulated 
feeders. The distribution of potential is, therefore, due to the 
negative feeder system rather than to any abnorina! track conditions. 
At the end of the line the average potential of the rail is 15 volts 
ebove the track structure, or roughly above earth. This is more than 
twice the 7-volt standard. This relatively high potential was mis- 
interpreted by the owners of a building situated at this point, who 
thought that they detected evidence of stray current in the steel 


work of their building. The hich potential was believed by them to 
To settle this point 


determined the actual sources of the current. When the magnitude, 


location and souree of the stray current have been determined by the 
ebove methods, the query which presents itself is, ** What is the most 
effective and economical method of removing or alleviating the 


trouble ? 7 

There are at the present time four well-recognised methods of 
protecting conductors aginst serious danger from stray current. 
They are: the bonding of the conductor to points of low potential 
on the rail return ; the breaking up of the conductor into electrically 
short sections by the use of insulated joints; the limitation of the 
drop in the track rails, either by means of parallel conductors or 
insulated feeders, and the insuletion of both positive and negative 
sides of the svstem. 

The first method has been widely used, especially by telephone 

companies whose underground cable sheaths normally carry no 
current of their own. By bonding the sheaths of the cables to 
the negotive bus bar in the sub-station, it is possible in most cases to 
maintain the potential of the sheaths negative to the earth through- 
out their entire length; but the magnitude of the stray current in 
conductors is increased enormously by bonding to a sub-station bus 
har. 
The use of the bonding system has resulted in increased stray 
curenta and increased damage to railway tracks end, in general, to 
gas and water pipes. It seems undoubtedly true that this scheme of 
protection, which has been used quite extensively up to the present 
tine, is the most to be feared of all remedies for electrolysis. Only 
by careful and painstaking tests and conclusions can the bonding 
ovstem be applied with any degree of success, and even then its 
combined net effect is doubtful. 

The second method, that of breaking up the electrical continuity 
of the conductor carrving stray current, is very good in theory 
but its application is limited due to the labour of making and main- 
tamag the insulated joints. The scheme has been effective 
where tried, but it is costly and the Joints are ditlicult to install and 


indicate a large current flow in their building. 
the volt-ampere measurements shown in Figs. 4 and 5 were taken. 
These show conclusively that no leakage current from the reils to the 
structure existed under normal conditions, but that an accidental 
bond between rail and building would be most detrimental, High- 
potentia! readings from conductor to rails show, then, nothing wha*- 
ever in regard to conditions of current flow in the conductor. 
Summary,—It has been the endeavour in this article to bring out 
the following points ; Tt is usually possible to tell from the appearance 
of lead and iron whether they ave being acted upon by stray currents, 
wherever they can be freely inspected. Electrical tests eve the only 
sure means of determining existing electrolytic conditions. Of these 
tests the current survey is the only one that gives a real criterion, the 
potential survey merely showing locations where electrolysis is 


High-potential differences, with no current flow on 


likely to occur. 
The volt-ampere 


the conductor under suspicion are not injurious, 
test mey be effectively used to trace out the source of stray current, 
Of the remedial measures adopted in connection with electrolytic 
troubles up to the present time, the methods of cure in order of 

(a) Insulated positive and negative 


effectiveness are as follows: 
(4) Insulated 


rails, ‘This system is, in general, very expensive. 
joints in all water, gas and cable lines, with due consideretion for the 
condition of the return bonding system, On account of the high cost 
of installing insulated joints this scheme is impracticable, especially 
where there is any considerable number of foreign conductors parallel- 
ing the railway line. Further, the durability of such joints is open to 
question ; aad experience has not been sufficient to assure immunity 
from electrolysis when there is a considerable drop across the joints. 
(c) Insulated feeder systems with regulated drop in the track circuit. 
(d) Solid bonding of endangered conductors to the negative bus bar of 
the sub-station, or toother points of low potential on the line. This 
is the most dangerous method of protection and should be avoided 
wherever possible. It is firmly believed that the specified limitation 
of the average rush-hour drop between any two points in the track to 
7 volts is not applicable in all cases. It is believed that in some cases 
this drop can be exceeded with safety, while in other cases it should be 
reduced below 7 volts. Since it is evident that the condition of the 
track bonds materially affeets electrolytic conditions, it is suggested 
that the voltage drop across the rail joints be specified in terms of 
fect of rail, in addition to the specifying of the allowable voltage d rop 
in the tracks. Satisfactory track honding can be meintained only 
hv periodic tests. The over-all voltage check on a line is not sufficient 
evidence of adherence to the stipulated allowable drop, as shown in 
Vig. 2. However, this over-all voltage check would be adequate if 
the bonding were all in good condition, and good bonding can be 
obtained with the aid of periodical tests. 
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maintain, 
The third method, that of using insulated return feeders, is meeting 


with considerable favour. The return-feeder seheme consists in 
brief of limiting the drop in the track to a predetermined value, a 
value of 7 volts having been recently advocated, and allowing the 
krge part of the return drop to occur in the insulated feeders. 
Although the return-feeder scheme does. not. remove the trouble 
absolutely from the pipes it may very much lessen it. 

The fourth method of electrolysis mitigation, that of insulating 
bath positive and negative sides ot the railway system, is the only 
method of giving perfect protection with railways using direct 
current. This scheme has also been applied to elevated roads with 
thslute success. Here, however, only the conductance of thc 
‘tructure itself is lost, the track rails still being used for the rcturn 
circuit, and additional copper is added where necessary to keep the 


dup within economic limits. 
Anscussion of Test Data.—The potential survey represented. in 
Fiz. | was taken along the line of a trolley road using an earth 
mtm. The conditions for only part of the line are shown as, in 
this test, it wes merely desired to determine the location of the 
nemtral point, that is, the point where the rails became positive to 
the gas pipes, This potential plot is typical of earthed tracks, and 
the weximum average value of 2-6 volts between gas pipes and 
turks ot the sub-station is not excessive. 

Fig. 2 ri presents the potential conditions of the tracks of the same 
toll y line, fed by the same sub-station as in Fig. I but along a different 
roate. This is 2n end section, that is, it is fed entirely from one end. 
The erratic potential of the rails at about the middle of the line is 
du- to broken bonds, as was determined hy finding a maximum drop 
of 17-5 volts arroas two adjacent rail ends, This diagram represents 
abnormal track conditions, directly traceable, in this case, toa poorly 


bonded return, 

Fig. 6 representa potential conditions before and after rebonding 
the above track, [t will be observed that in this case and over-ell 
Potential reading would not show any abnormal conditions on the 
lie, The over-all drop is approximately 8-1 volts, assuming no drop 
nthe water pipes, while the maximum average potential difference 
two points of the line is 18-7 volts; or over twice that 
Thus it appears the over-all 
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bet heen any 
iic ated hy the over-all measurement. 
p js not fina! in determining track conditions. I t might 

nterest to note in connection with the potential distribution 
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LEGAL INTELLIGENCE. 


eed 


Mining Regulations. 


In the Hamilton Sheriff Court last week the Home Oftice charged Shotts 
Tron Co. (Ltd.) and Henry Love (agent), and Geo. Hutchison (manager 
of Rimmon Pit), with having committed a breach of the Coal Mines Act, 
1911, inasmuch as that they had failed between March 1 and April 24, 
1914, to have two single-core electric cables in the stone mine haulage 
road of the Rimmon Pit protected by a metallic cover, the said cables not 
being either flexible cables for portable apparatus or signalling wires, 
Both parties agreed that the cables in question were in use in an un- 
armoured condition before June 1, 1911. Up to that time the cables 
complied with the requirements. For some time prior to June, 1911, and 
up to January, 1914, the cables had run along a ventilating road, which 
was not a haulage road. In January last, however, the cables were 
altered to run along the stone haulage road. Jt was also admitted that 
in respect of the cables no exemption from the requirements of Part 111. 
of the General Regulations under the Coal Mines Act had been obtained, 
and that unless they were covered by the exemption under 137 (5) of the 
General Regulations, the cables did not comply with sec. 129. The ques- 
tion was whether the two cables having been removed from a ventilating 
to a mechanical haulage road, fell within the exempting provisions. 

After hearing legal arguments, Sheriff SHENNAN indicated that he would 
issue a written judgment upon it. This was issued on Monday. He 
stated that at first he had been disposed to favour respondents! con- 
tention, but after full consideration he had come to the opinion that he 
must convict. He thought that the true interpretation of sec. 137 (c) 
lay between the opposing contentions of the prosecution and of the 
respondents. His view was that sec. 137 gave exemption to cables and 
other apparatus, only so long as they continued to be used for like 
purposes and under like conditions. What the exemption meant was 
that the mine owners might go on using their electrical plant in so far as 
it was effectively installed prior to June 1, 1911. until the mines inspector 
esked them to alter it. "The offence was purely a technical one arising 
from what he held to be à mistaken interpretation of the section, and he 
imposed a nominal penalty of £1 on the Company, while he dismissed the 
agent and manager with an admonition. 


Unlicensed Wireless Telegraph Installation. 


At the West London Police Court on Thursday last Morgan Adolf 
Watsdorf was charged with establishing and working at an address in 
Shepherd's Bush a wireless telegraph installation without a licence. 

Mr. V. ArsoP (for the Postmaster-General) stated that defendant lived 
with his grandfather, who was a registered German alien, but it was un- 
certain to what nationality he himself belonged. In 1912 it came to the 
knowledge of the authorities that a wireless installation had been estab- 
lished at the address in question, and accused was communicated with. 
He then applied for a licence, but in view of the fact that he was a minor 
and that the occupier of the house was not a naturalised British subject. 
the application was refused, and defendant was requested to dismantle 
the apparatus. That appeared to have been done, but on Aug. 5 last it 
was discovered that the apparatus had been re-established and the masts 
and wires of the aerials were in position. "That was removed on Aug. 15 
by Post Office workmen, but on Aug. 17 the premises were again visited, 
when the discovery was made that a complete wireless installation was 
established there and actually connected with the electric power main of 
the Hammersmith Borough Council. It was then found that on March 
28, 1913 (three months after defendant had been told that a licence could 
not be granted) he had applied to the borough electricity department for 
a supply of electric current to the premises. On May 7 a power meter 
was fixed in the house and between that date and Sept. 13 31 units had 
been used. There was no doubt that a good wireless apparatus had been 
established on the premises, and that messages through it could be trans- 
mitted for a distance of 150 miles and received from all the English, 
French and German high-power stations. 

After evidence had been given by Mr. Walter Chilvers, inspector of wire- 
less telegraphy, and Mr. Norman P. Hinton, assistant engineer in the 
engineers department, G.P.O., the magistrate remanded defendant, 
offering to accept bail—two sureties in £50 cach or one in £100, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T ke follcwing abstract from some of the specificaticns recertly published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London. W.C. 

Wherever the date applied for differs frcm tke date on which the application was lodged 
al the Patent Office the former is given in brackeis after the title. 


1913 SPECIFICATIONS. 
11.024 STERNBERG. Sound reproducing end recording instruments. 
20.269 S-ELjES. Telegraphic systems employing the Morse ccdes. 
20,821 DARmois & LEBLANC. Vapour electric apparatus. 

A vapour electric apparatus in which the positive and nezative e'ectrodes are elec- 
trically disconnected from one another when the apparatus is inoperative, and are 
arranged to be heated for the purpose of starting by a device the operztion of which 
is so controlled that its operation to raise the temperature of the e'ectrodes when the 
necessary E.M.F. is applied to the terminals of the vapour eiectric appratus is retarded 
or prevented so long as the temperature cf the apparatuc is above a predetermined 
temperature, 


(9/12,13.) 
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20,853 CAMPBELL. Electrically-operated winch specially applicable as an ash hoist. 
22,420 B.T.-H.Co. (G.E. Co.) Electric distribution systems. 

A power-factor regulator for a polyphase system of distribution in which the 
floating contact, whos: position is varied in accordance with the power factor. is 
controlled by opposing potentizl windines, eack connected across a side of the system, 
and a current winding associated with each potential winding connected in series 
reiationship with a phase of the system. 

26,268 usn nae for closing electric circuits used on railway and like tracks. 
(15/11/12. 

29.329 WIDEGREEN & WipEGREEN. Means for reducing the influence of the 'ine capacity 
in actuating electric apparatus at a distance by means of pulsations obtained 
from a source of continuous electric current. (30/12/12.) 


1914 SPECIFICATIONS. 
3,371 De Brrnocui. System of and apparatus for the wire'ess electrica! operaticn at 
a distance of a type-printine machine. (15;3;13.) 


APPLICATIONS FOR PATENTS 


NorEg.—7 he undermentioned Applications (except those marked *) are not open to 
public inspection until after acceptance of Comolete Specifications. Those marked * are 
open to inspection 12 months after the date cttached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


Septerrber 18, 1914. 


(G.E. Cc.. U.S.) Metal wcrking. 
(G.E Cc.. U.S.) Electric rhecstats. 
Electrical system for transferring cars. 


19.942 B.T.-H. Co. 
19.943 B.T.-H. Co. 


19.944 MULLANEY. (Divided application on 


10.619 14. April 25.)* 
19.948 CANDELCN. Wave motcrs. (18 9 13, Brazil)’ 
19.950 Hug. Sigralling apparatus for railways and the like.* 


Septemter 19, 1914. 


19.968 FENNELL. Methodcfdryirg cut cable jcint: and the like. 

19.977 VipAL. Electricliehting and heating cf railway cr cther vehicles.* 

19.983 BINDSHEDLER. Illuminated signs for advertising and analogous purposes. 
19.984 BETULANDER AUTOMATIC TELEPHONE Co, AITKEN & Crowe. Semi-automatic 


telephone systems. 
Septemter 21, 1914. 


lectrica! railway signalling. 

20.009 HaAusRATH. Thermopiles and thermo-electric measuring apparatus. 

20.015 ScHoLEv. (Stephen Grebel. France.) Lamr or lantern bodies such a: headlights 
for motor cars and electric lamps for use therein and method and means of 
mounting same therein. 


22.005 GARDNER. 


September 22, 1914. 


20.020 AIKMAN, jun. Con.bined e'ectric torch and maenetic compass. 
20033 Kiptinc & MEGsON. Electricilluminated signs with changeable letters and figures. 
20.053 SugPHERD & MARKS. Filaments for incandescent electric lamps. 


Septemter 23, 1914. 


077 B.T.-H. Co. (G.E. Co.. U.S.) Control systems for electric motors. 
082 Parsons. Cook & WALKER. Marire turbine installations. 
094 Maney & SANDY. Conduits for electric conductors. 


September 24. 1914. 


S88 


~ 


20.100 Cowrer-CoLes. Manufacture of metallic reflectors. : 

20.102 CowrER-CorEs. Process for the electrolytic coating of sheets and plates with 
other metals. 

20.103 CowrER-CorEs. Manufacture of e'ectrolytically-coated metal plates. 

20.104 CowrER-CoLES. Process for the electro deposition of iron. 

20.1129 B.T.-H. Co. (G.E. Co., U.S.) Electric rheostats. 

20,130, 20.131 IcRANIC ELectric Co. (Cutler Hammer Mfe. Co.. U.S)* Rheostats. 

20,133 IGRANIC ErECTRIC Co. (Cutler Hammer Mfg. Co., U.S.) Electrica! contacts.* i 

20.146 LAND.s & Gye (Ltp.) Prepayment electricity meters. (25/9:13, Switzerland.) 


September 25, 1914. 
20.156 McCrtEMENTS. Sparkine plugs for interna'-combustion engines and the 'ike. 
20.168 BRETTELL. (Apple Electric Co, U.S.) Electromagnetic switch. (Divided appli- 
cation on 10.251 ‘14. April 25.)* : 
20,173 WirLANs. LUARD & CONSOLIDATED BRAKE & ENOINEEPING Co. Passenger train 
communication system and apparatus. Dn 
20.176 Knipe & Reap. Method of and apparatus for electric welding and articie pre- 
duced thereby.* l : 
20,196 Rau.way SiGNAL Co. & Roserts. Locking mechanism for use with railway 
signa!s and the like. 


.236 Horrs. 


September 26, 1914. 
Sparkine plugs for internal-combustion angines. f : 
8 SCHiESSLER. Electric current relays. (Addition to 20,320/11. April 16/14, 


23 
Austria.)* 

.239 BooTHMAN. Electric regula*ine rheostats.* 

246 HarroRp. Illuminated siens and display stands.* 

,248 CAMBRIDGE SCIENTIFIC INSTRUMENT Co. & APTHOPPE. 


thermometer.* 
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Electrical resistance 


Electric Locomotives for Constructional Work.—In con- 
nection with the construction of the 3-mile Mt. Royal tunnel 
of the Canadian Northern Railway at Montreal, six small 
storage-battery locomotives are being used to haul 175 tunnel 
cars. According to the *“ Electric Railway Journal," the 
storage batteries are carried on trailer cars, there being two 
batteries for each locomotive. These locomotives were origi- 
nally operated by petrol. It was hoped that the carbon mon- 
oxide in the exhaust could be rendered inocuous by passing 
it over lime, but this was only partly successful. The fumes 
finally became so objectionable that 110-volt electric motors 
were substituted for the engines, the locomotive gearing bemg 
left practically without change, and a trailer car with a 60-cell 
storage battery added to each locomotive to supply the 
current. Recently, since the hauls have become longer and a 


larger tunnel cross-section has been available so that a trolley 
wire could be used, these same locomotives have undergone 
still another change. A trolley pole and another 110-volt 
motor have been added, the two motors operating in series an 
being supplied with power at 220 volts from the trolley wire. 
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THE ELECTRIC FIRE SEASON. 


The now hackneyed slogan “ Business as Usual " must be 
taken seriously by electricity supply undertakings and 
clectrical, contractors during the coming winter season. 
Supply engineers will have experienccd a loss in revenue 
due to the closing of certain factories which, in normal times, 
are driven by electric power. They will also suffer, in 
London considerably, by the regulations which it has been 
necessary to put into force to reduce the amount of illu- 
mination in the publie streets and the principal shops. 
Ebe‘rical contractors will in their turn have periods of 
lack business from much the same causes. Not a few of 
them may find it necessary to go out of business. The 
more stable firms will, it is hoped, seek every opportunity of 
pushing those electrical appliances of the value of which the 
public is still in ignorance and the use of which would be 
generally appreciated. It is, of course, an easy matter to 
survey the situation from the depths of the editorial chair, 
and to express opinions that this or that should be done to 
keep things going. From what we are able to gather, the 


manufacturers of the more recent patterns of electric fires | 


live not suspended their activities since the war broke out. 
They have kept their factories going during the summer 
months in preparation for the winter trade, and must be 
m possession of considerable stocks. Judging by their 
‘sements as to the orders they have received for such 
stitutions as hydros, museums, restaurants and large 
hotels, they are finding that what was previously a keen 
êntipathy of the cheerless convector and the inefficient 
luminous radiator has been turned into a keen appreciation 
of the warmth and comfort of the electric fire. The problem 
of production has fortunately remained untouched by the 
var. The principal material for the electric fire, the heating 


tkment, is obtainable from other than Continental sources. 


THE ELECTRICIAN, OCTOBER 9, 


21914. Ur. 


It is largely manufactured in the Midlands, and considerable 
The refractory 


quantities come from the United States. 
insulating supporting material, such as fireclay and quartz, 
is also a home product, as are the metal framework and the 


controlling accessories. That section of the general publie 


which has had experience of electric fires is loud in its praise - 


of their convenienc2, portability and efficiency. They are 


keenly sought after in districts where tlie charges for elec- 
triacl energy are sufficiently low to admit of their regular 
use. Central station engineers and contractors respectively 
have found practically no difficulty in getting the publie 


to hire and buy fires. 


Householders and commercial men who have had some 


experience of gas stoves are eagerly turning to the electric fire, 
because it possesses the distinctive feature of portability, 


It operates without a flue, and this is a great advantage; . 


moreover, there is an entire absence of smell and risk 
of explosion. The campaign of the British Commercial Gas 
Association in advertising and pushing gas fires has proved 
of immense value in paving the way for the introduction of 
the electric fire. From the station engineers and the 
electrical contractor’s point of view it simplifies matters 
considerably. As a general rule, the user of a gas fire is not 
a satisfied consumer. We hope that every possible oppor- 
tunity will be taken by the interests concerned to give the 


electric fire a wider vogue during the coming winter scason - 


than it at present enjoys. 


Electrically-Equipped Lifeboat.— Particulars of the ocean- 


going lifeboat “© Lundin,” which makes extensive use of elec- 
tricity for various purposes, were given in a recent issue of the 


= 


“ Electrical World." The " Lundin " is a 36 ft. petrol-driven ` 
lifeboat, with which it is hoped to make a trip across the: 


Atlantic. The electrical equipment includes a three-plate 
electric stove, a 6-volt petrol engine starter, incandescent cabin 
lamps, electric fans, electric running lamps, a 7 in. searchlight 
and wireless apparatus. Electricity was chosen for lighting 
and cooking in order to eliminate any chance of explosion or 
fire from petrol vapour coming in contact with exposed flames. 
Other reasons for the use of electricity were, of course, its con- 
venience and cleanliness. A 2:5 kw. Sprague generator con- 


nected through a clutch and a silent-running chain furnishes- 


energy for all the electrical equipment and in addition chargés | 
a 12-volt 80 ampere-hour Edison storage battery at the 15- 


ampere rate. The battery supplies energy for an emergency 
12-volt lighting circuit and for the engine starter. The boat 
is also wired with a 110-volt circuit of tungsten lamps fed with 
energy directly from the generator. The wireless apparatus 
has a sending range of 50 to 100 miles, but can reecive messages 


from a distance of 400 to 600 miles. 


Eo 
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BRITISH TRADE. 


Mr. C. Luke, one of the organising managers (with Mr. F. W. 
Bridges) of the Shipping, Engineering end Machinery Exhibition 
now being held at Olympia, London, writes us on the above subject, 
and we extract the following from his letter :— 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : A great deal is being said and written just now as to the capture 
of German and Austrian trade, but I think [ represent the views of a 
large section of British industry when I say that British trade will not 
get the assistance in this work to which it is entitled under the Board of 
‘Trade as at present constituted. Now is undoubtedly the time to cast 
aside red tape, and to establish in place of the Board of Trade several 
departments, and I suggest the following: A minister of commerce, 
minister of railways and marine, and a minister of labour. In my opinion 
these three ministries would cover the whole of the work entrusted to the 
Board of Trade, and if efficiently organised would do that work much 
better. Further, I consider these ministers should not be necessarily 
menibers of any political party, but should be chosen solely by merit, the 
basis of selection being the same as pertains in the appointment of the 
Nea Lords of the Admiralty, and generally speaking of the bishops of the 
Church of England. As I have said before, it is nothing short of a scandal 
that the same Department. should be responsible for the safeguarding of 
£1,000,000,000 of import and export trade and for the safety of the door 
handles of railway carriages. 

If this has been true in the past, what of the present and future, when 
British firms are urged to capture as much as possible of the £500,000,000 
export trade of Germany and Austria ? 

Among the reforms | consider necessary are: (a) The adoption, under 
compulsion or otherwise, of a national policy on the part of our great 
joint-stock banks ; or, if it is impossible to make the controllers of our 
banking institutions business men, the formation of State-aided banks 
of commerce whose main duty is not to avoid assisting their clients, but 
rather to meet half-way thosc requiring financial facilities for legitimate 
business enterprises; (b) the selection of men as ambassadors and minis- 
ters to foreign countries who have some business aptitude as well as 
diplomatic experience, and the appointment of commercial attach s, who 
shall in all cases be trained business men; (c) the appointment of trained 
business men as consul-generals and consuls in all important centres of 
trade, and the abandoning entirely of the policy of appointing foreigners 
as consuls and vice-consuls. 

One cannot help accentuating the importance of prompt action in this 
matter, while there is an opportunity of organising with a view to the 
State of trade which will exist after this great strugele is over. 

[As a commercial and industrial exhibition manager, Mr. Luke is 
entitled to a hearing. But surely the controllers of great joint-stock 
banks are business men! Our banking methods and the results 
therefrom are the envy and marvel of the whole world. "This does 
not detract from the merits of the German process of dealing 
with commerce and industry through ** industrial " banks, although 
many competent critics hold that it is just here that Germany has 
come à howling cropper. It is a very involved question— perhaps 
the most difficult banking problem awaiting satisfactory solution. 
As to Mr. Luke's (a), latter part, (b) and (c) : We would separate pure 
diplomacy from trade and commerce, but maintain and greatly 
extend the separate existence of the commercial attachés (now a 
somewhat ancient feature of British ambassadorial arrangement) 
and appoint real business Britishers to this important post ; and we 
have urged for years past the wholly British and extremely stupid 
practice of appointing foreigners (and especially Germans !) as Consul- 
Generals, Consuls and Vice-Consuls. These men and their chief 
assistants must be Britishers, and good business Britishers, at all costs. 
This is a first duty we owe to British Empire commerce and 


industry.—Ep. £. ] 


BUSINESS NOTICES. 


Mr. T. J. Grainger, who was manager of the late Sunbeam Lamp Co. 
has now joined Cryselco Limited as sales manager for the Newcastle 
District, with offices at 21, Moseley-street, Newcastle-on-Tyne. 
Telegram: " Cryseleo. Newcastle-on-Tyne "; telephone: Central 
3414. — 

The London business of the Coventry Chain Co. will be conducted 
in future at 47, Victoria-street, S. W., where à new branch has been 
opened. 


LIQUIDATIONS, &c. 


' The Spiral Regulating Dynamo Co. (Ltd.) is being wound up 
voluntarily. A meeting of creditors will be held at the office of the 
liquidator, Mr. H. C. Bound, 61 and 62, Lincoln's Inn Fields, London, 
W.C., on Oct. 14, 


A meeting to receive an account of the winding up of Tasker, 
Sons & Co. (Ltd.) (in vol. liq.) will be held at the offices of Messrs. 
T. G. Shuttleworth & Son, Royal Insurance-bldgs., Church street, 
Sheffield, on Nov. 9. 


An application for the discharge of Geo. Hy. Hughes, mechanical . 


engineer, 97, Queen Victoria-street, London, E.C., will be heard on 
Oct. 29 at Bankruptcy-buildings, London, W.C. 


MUUTOT OTTON HIA HAE 
ELECTRICITY SUPPLY. 
HIHTHLRTAEVTTALETTATIATHTULHA HR 


EXTENSIONS. 


Islington (London).—Low-tension mains are to be laid in certain 
parts of the borough (at a cost of £753) in order to ensure an alter- 
native means of supply. Various extensions of distributing mains 
(estimated at £1,924) have been carried out or are in hand. 


Leyton.— The clectrical engineer (Mr. F. Harman Lewis) report: 
that, owing to the increased loads, it is necessary during the winter 
to replace most of the existing line switches with larger ones at a cost 
of from £90 to £100, and instructions have been given for the work 
to be earried out. | 

Owing to the war, Mr. Lewis has also reported that he has been oblige 
to enter into a contract with W. T. Henley's Telegraph Works Co. for the 
supply of a mile of twin 3/18 service line cable, at £87. 14s. 4d. The price 
last paid by the Council under their contract for German made cable was 
£42. 12s. 9d. per mile. A supply of 20.000 pairs of carbons has also been 
ordered from the Oliver Are Lamp (Ltd.), at £4. 15s. pee 1,000 pairs. 

Mr. Lewis is going to report on the advisability of installing additional 
plant for the winter of 1915-16, 

Maidstone.—The Counc?! were informed at their meeting last week 
that the electricity capital &ecount was overdrawn by £6,192. Appli- 
cation had been made for sanction to a loan of £2,300 for new boilers, 
and with the £1,090 for the extension of the station buildings the 
total required, for which the L.G. Board’s sanction was required, was 
£10,000 : 

The chairman of the Electricity Committee (Ald. Vaughan) stated, in 
reply to a question, that they were working at very high pressure, and if 
anything went wrong at the generating works during the coming winter 
they would be in a terrible plight. Last year they worked at a consider- 
able risk, and since then their business had increased 30 or 40 per cent. 

The minutes were then confirmed. 

St. Pancras (London).—In view of possibilities of distress, the 
Borough Council is being asked to give authority to the chief elec- 
trical engineer (Mr. S. W. Baynes) to put in hand a scheme of cable 
renewal work at a cost of £5,900. 

The electricity department has from time to time experienced consi- 
derable trouble with the whole network, particularly in the Southern 
district, and during the past three years a certain amount of agreed 
renewals have been sanctioned, generally amounting to £1,500 to £2,000 
per year. When the work has been completed the district south of 
Euston-road and west of Pancras and King’s-roads, and also south of Platt- 
street and Delancey-street will have been remodelled with modern cable. 

The Council are recommended not to agree to the proposal of the 


WIE 
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L.C.C. to reduce the outstanding period of the 42-year loans raised for 


electricity generating plant for the following reasons: (1) That the 
Borough Council have already agreed with the County Council to write 
off the capital account the unpaid balance of £4,500 on the loans for the 
six small engines at thee Regent's Park station as soon as they are super- 
seded by the 5,000 kw. Ljungstrom turbine; (2) that in regard to the 
7,360 kw. of the 42-year loans plant which will remain, 5,000 kw. will 
need to be retained as necessary stand-by machinery for the anticipated 
load to be provided for by the time the additional 5,000 kw. turbine is in 
use, and the remaining 2,360 kw. as working plant will be in daily use ; 
and (3) that no part of the 7,360 kw. plant can, therefore, be considered 
obsolete; but that, should it be advisable to dispense with any of this 
plant in the future, it will follow from the practice of the Borough Council, 
as well as from the conditions of the County Council's loan sanctions, that 
the balance unpaid thereon will then be written off. 'The Finance Com- 
mittee agree with the Electricity Committee in this matter, but they are 
also of opinion that, as the L.C.C. state that the question of reducing the 
outstanding 42.year electricity loans must be dealt with before their 
sanction is given to the remaining portion of the loan on the King s- 
road station extension, representatives of the two committees should be 
appointed to interview the County Council's Loan Sub-committee on the 
matter. 


Salford. —Applicat'on is to be made for sanction to borrow £13,500 - 


to cover the cost of the purchase and erection of an additional 
5,000 kw. turbo-alternator. | 

The Electricity Committee propose to make an agreement with the 
Bradford Dyers’ Association for a supply of energy for stand-by purposes 
at their Broughton premises. | | 


Turton.—An inquiry was held on Tuesday into the application of . 
the Council for sanction to borrow £3,587 for electricity supply 


purposes, 


Hj 
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Finehley.— The Council have approved a scheme for the electr:c 
lighting of some workmen's dwellings. — 

The suggested charges are to be as follows: Houses rented at 5s. 9d. 
per week, 8d. per week ; 78. 6d. per week, 9d. ; 8s. 6d., 10d., and 10s. 6d., 
ls. per week. Since 1909 the agreements had provided that the tenant 
would be required to kcep all electric lamps in good working order, and 
to leave same in such order at the expiration of the tenancy ; further, 
that under no circumstances would the tenant be allowed to use oil for 
lighting. The scheme is to be adopted for six months and the rents of 
the dwellings are to be altered so as to include the lighting. 


Poor Law Institution Lighting.—Newmarket Board of Guardians 
have decided to obtain estimates of the cost of the electric lighting 


Warrington.—The Council has received sanction to borrow £2,000 


for cable extensions, 

The Gas Committee has decided to obtain tenders for duplicating the 
electric plant at the retort house and the electrical engineer (Mr. F. V. L. 
Mathias) has been authorised to get in tenders for cable to supply current 
to the New Sankey Canal Bridge. 

Wimbledon.—The Council have received sanction to borrow £8,509 
for laying e.h.p. cables to Coombe-lane. 

The borough electrical engineer (Mr. H. Tomlinson Lee) is to report 
on the desirability of adopting electrically-propelled vehicles. The price 
of energy to the Wimbledon Hospital has been reduced to 4d. per unit. 


GENERAL. 
Ballyeonnel] (Co. Cavan).—At their last meeting the Electric 
Lithting Committee accepted the offer of Mr. J. C. Cave for the 
supply of electric current for public and private lighting. 


Brighton.—At the meeting of the Corporation last week exception 
was taken to & recommendation of the Lighting Committee to enter 
into an agreement with the L.B. & S.C. Railway Co. for the supply of 
electricity to the Company’s workshops, including the yards attached 
tothem. Ultimately the recommendation was approved. 


Carshalton.—The Urban Council have decided to withdraw their 
abjection to the proposed scheme of bulk supply of electricity by the 
(uunty of London Electric Supply Co. to the South Metropolitan 

The Council have, however, declined the company’s offer. 


Hectric Tramway and Lighting Co. 

Coventry.— The Corporation have revised the scale of charges for TRACTION NOTES. 
the supply of energy in bulk. The scale now ranges from Id. per Aberd The C GongsedotberuvifeddonisibusbERe/f 
unt for a consumption exceeding 50,000 un:ts per quarter to 5d., : Min pono OTRO TS LO e T i O SERE bERO drap 
pu: wavs Committee to report as to the acquisition by the Council of 
exceeding 1,000,000 units per quarter. : ; í ' : 

i l , „ | the undertaking of the Aberdeen Suburban Tramways Co. 

Hove.—The General Purposes Committee recommend the Council Coventry.—' l'he Corporation is to obtain power to construct doub] 
lo carry on the electricity undertaking recently acquired from the A eee ME ER Died KAN Fae on oe 

no m tramway lines along the proposed new streets from Broadgate to 
Hove Electric Co. as a complete municipal trading concern. : | j ` | i 

Ku: ) ; Hales-street and from Burges to Fleet-street. 

It appears that various offers were received for working and managing ag i 
the undertaking, including one from Brighton Corporation. These were Leeds.— The construction of the new Guiseley trainway line has 
analysed by the electrical engineer (Mr. C. B. Smith), and after his report | been started and werk on the erection of the overhead equipment 
had been presented to the Lighting Committee, an independent firm of | for the rail-less cars which will run from the White Cross, Guiseley, 

through Otley to Burley hes elso been commenced. Other tramway 

routes will also be constructed, and the Tramways and Electricity 


rectrical engineers was consulted, Mr. Smith took the view that, given 
modernised plant, and a careful use of the best of the existing appliances, 
Committee have decided to apply for power to brorow £32,000 for 


à municipally-controlled system would prove the most advantageous 
tu the inhabitants from every point of view. The consulting engincers 
have endorsed this view, and hence the decision of the Committee. 

Llandudno.—In future the charge for current to large consamers 
«il be 34d. per unit (less 5 per cent.) for prompt payment for 10,000 
tuts, and 4d. per unit for 7,700 units per year. 

london Electricity Supply Scheme.—It was reported to Islington 
Borough Council last week that a deputation (on which Islington was 
mpmented) had waited on the London County Council in regard to 
ther proposal to promote a Bill for the supply of electric: ty in Greater 


lendon during the next session. 
The general view seemed to be that the Borough Councils were not 


‘et In possession of sufficient details of the scheme in order to form a 
plement as to whether it would be beneficial to the boroughs or not. 
T LC, have promised to furnish particulars after which a further con- 


ference will be held, 

Marylebone (London).—Those firms who have intimated that they 
uill not be able to carry out the terms of their contracts owing to the 
“stare to be requested, when sending in their accounts, to submit 
noces in exact aeecrdance with the contract prices, and to submit 
consideration by the Electric Supply Committee separate claims 
‘ot iny extra cost in carrying out their contracts which they can 
Uretly attribute to the war. 

Sheffield, — The ceremony of transferring the Kelham Island 
* VT station from the Tramways to the Electric Light Committee 
'Fthe Corporation was formally carried out lest week in the presence 
: PHesentatives of the two committees, together with Mr. A. R. 

lev and Mr. S. E, Fcdden, the genera! managers of the resyect- 
^" departments, and Mr. H. E. Yerbury, deputy chief electrical 

Uu Deer, 
is Bromwieh.—A supply of current is to be given to Messrs. 

"t & Sons’ premises in Bell-street, and this extension will 
rilate a further expenditure on generating plant, cable, &c., 
Nea to cost £5,547. The Council are recommended to apply 
Fa «tion to borrow this amount and to authorise the extension 

"^ overhead cables for a distance of 430 yds. 


LIGHTING AND POWER NOTES. 


Sm Lighting, — North Brierley Guardians have been authorised 
"tow £1,260 for the electric lighting of the Royal Albert Asylum. 


_bitwen.—The agreement with Darwen Paper Mill Co. for the 
45 of electricity for lighting and power at Spring Vale Paper Mill 
7 approved, 


of their institution. 
Worsbro' (Yorks).—At the last Council meeting it was reported 


supply electricity for street lighting. 
The company offered to supply the necessary current required at 


30s. each lighting point, to equip and use one 80-watt metal filament 
Jamp 1,600 hours per annum (including cost for maintenance, replacing 


burnt-out lamps, cleaning globes, &c.); for every 100 hours or part 
For one 100-watt lamp, 1,600 


thereof additional energy a charge of 9d. 
The street lighting to be from 


hours, 35s., each 100 hours extra Is, 
Aug. 15 to May 15, and early mornings from Nov. 1 to the end of 
The present cost of lighting and maintaining 134 gas lamps 


February. Q 
is £280, and the same number of S0-watt lamps would cost £267 per 
annum and 100-watt lamps £319. 10s. 


the erection of new offices. 

Light Railway Order.—The Board of Trade have confirmed tle 
Yor& Corporation Light Railways (Extensions) Order, 1914. 

L. & S.W. Railway Electrification.—The directors of the L. & S.W. 
Railwey Co. have decided to raise £1,000,000 by the issue of 5 per 
cent. preference bonds for defraying the cost of the electrification 


of their suburban lines. 
Newoeastle-on-Tyne..—The Tramways Committee have decided to 
obtain Parliamentary powers to run their tramears across the high- 


level bridge from Newcastle and Gateshead. 


TELEGRAPH NOTES. 


Radio-Telegraph Notes.— As » part of the equipment of the Panama 
Canal new and larger radio stations are being constructed et Colon 
and Balboa. The Colon ststion will be equipped with two inter- 
changeable sets, the smaller for local work, the larger for long-dis- 
tance traffic. The larger set will be capable of communicating with 
Key West, and may be substituted for the Derien high-power station 
in communicating with the United States. Both stations will be 
used, a; now, for commerical service. 
Dar‘en will be used, except in case of emergency, for communicating 
direct with Arlington station, near Washington, and relaying 
messages to Government ships within a nominal! radius of 3,000 miles 
of the Isthmus. The st2tions will take their power from the Canal 


electric generating system. 
Marconi’s Wireless Telegraph Co. announce the opening of their 


high-power stations at San Francisco and Honolulu, The Marconi 
Co. also ennounce that their Atlantic deferred, night and week-end 
letter services to Canada and the United States, have not at eny 
time been suspended, and that conditions are again practically 
normal. Messages are still subject to Government censorship and 
possible delay. 

According to a Reuter's telegram, dated Oct. 5, a priest professor, 


system that requires no poles and consists of a small apparatus easily 
carried, and can almost be put into the pocket. It can also be worked 
by mcans of a connection with an electric light circuit." 

Amongst those who were sacrificed by the lamentable error which 
led to the loss of the two British cruisers, ** Hogue " and “ Cressy " 
(in going, contrary to regulations, to the assistence of the '* Aboukir " 
which had been torpedoed by a German submarine), were the Marconi 
operators on board these vessels. George Edward Turner, first-class 
operator, & Yorkshireman, wes on the * Hogue,” Sidney William 


that the Electrical Distribution of Yorkshire (Ltd.) had offered to . 


Thc high-power station at 


named Arger. tieri, of Aquela, Italy, is the inventor of a " new wireless 
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Rudderham, a Londoner, first-class operator, was on the “ Cressy,” 
and Charles Thomas Massey was on the “ Aboukir.” AHN three men 
had been actively engaged in wireless telegraph operations on board 
ship for several years in several of the leading liners. Their names 
are entitled to be included in the roll of honour, The pity of it is 
that two out of three of these brave men were uselessly sacrificed. 

Mr. Marconi has been on a visit to Italy inspecting all the radio 
stations throughout that country. 


NIIT 
EMPIRE NOTES. 
TIBIA UI UT 


li 

Australasia.— Melbourne Council have adopted the revised seale 
of charges for current for power prepared by the city electrical 
engineer, Mr. H. R. Harper. 

The “ Australian Mining Standard" says the ratepayers of Onehunga 
(N.Z.) will shortly be asked to vote upon a proposal by the Borough 
Council to spend £7,000 upon an electricity supply undertaking. 

At a public meeting at Balaklava (S. Australia) recently it was agreed 
that the town needed more light, and electric light was most favoured, 
and hopes were expressed that Parliament would expedite the passing 
of the Consolidated District Councils’ Bill, which would facilitate 
borrowing for electric supply schemes. 

The extensive additions and improvements recently made to the 
Brisbane Electric Light Co.’s power-house plant are now in running oder. 
The steam conumption has been reduced from 7:2 1b. per kilowatt 
generated to 5 lb. The new 500 kw. 3,000 revs. per min. steam turbine, 
which was formerly direct coupled to two d.c. generators, now drives a 
Siemens 500 kw. alternator. A modern design switchboard is being 
installed, and other additions comprise a 1,000 kw. turbo-alternator. a 
500 kw. and 1,000 kw. rotary converters, and two Babcock & Wilcox 
boilers, each capable of evaporating 20.000 Ib. steam per hour and fitted 
with chain grate stokers. Another economiser consisting of 576 tubes, à 
10 in. steam main and a system of feed pipes providing a hot and cold 
feed, have also been added. Coal bunkers of 509-ton capacity, with con- 
veyors, have also been designed. ‘The system of supply is being rapidly 
converted from a two-wire 220-volt to a 220-440. volt three-wire system. 

Sydney (N.S.W.) Council have been recommended to notify the 
Australian Metal Co. that they consider that in consequence of the out- 
break of war the contract for the supply of the second 5.000-kw. turbo- 
generator set is void ; that in connection with the contract with British 
Insulated and Helsby Cables for Lt. single conductor cable, under which a 
price per ton for copper and lead is set out in the tender, and assumed as 
the base of the tender, and having regard to the fact that the newspapers 
are not now publishing prices of metals, the town clerk be authorised to 
approve of a method which will be fair to both the Council and the 
Company for fixing the price of metals on the date of the acceptance of 
the tender. With regard to the 33,000-volt transformers to be supplied 
by Messrs. Siemens Bros. Dynamo Works the firm assure the City 
Electrical Engineer that the transformers which were under construction 
at German works can be equally well made n the English works, and their 
representative has cabled to his London house, asking by what date 
delivery can be given by the English works. In these circumstances, 
the City Electrical Engineer does not propose to recommend the Council 
to cancel the contract. The city electrical engineer has been empowered 
to negotiate with the Australian General Electric Co. for the supply of a 
5,000-kw. turbo-generator at £16,550 (in place of the German plant, the 
order for which was cancelled) ; in view of the difficulty likely to arise 
of obtaining further stocks of arc-lamp carbons in Australia Messrs. 
Preece, Cardew & Snell have been instructed by cable to purchase and 
ship to Sydney the following carbons up to the value of £2.000 : d.c. 
Beck arc-lamp carbons 9:4 mm. by 24in. 75.000, 72 mm. by 24 in. 
75,000, a.c. Excello arc-lamp carbons 8 mm. by 24 in., 300.000. The 
resolution of Aug. 11 accepting the tender of the Union Electric Co. of 
Australia for arc-lamp carbons has been rescinded. 

The Electric Lighting Committee recommend that Prof. Gibson, of 
Brisbane University, be requested to act on behalf of the Council in 
designing two steel towers, to carry 33.000-volt transmission lines over 
the Parramatta River at Five Dock, to supply electricity to the North 
Shore municipalities. 

In a recent report by H.M. Trade Commissioner it is stated that there 
nced be no anxiety as to payments of rcasonable obligations contracted 
by known importers in the Commonwealth being regularly met. The 
leading business men regard the present situation with equanimity, As 
to the iron and steel and hardware trades it is stated that in consequence 
of a 334 per cent. increase in American freights on heavy metal manu- 
factures, there is an opportunity for British manufactures to extend their 
trade. New firms wishing to enter the Australian market should instruct 
their representatives to call at the Trade Commissioner's office (Com- 
merce House, Melbourne), who will be glad to assist with information 
and advice. 

South Africa.—H.M.’s Trade Commissioner has recently reported 
that there seems to be no doubt that British trade in South Africa 
will reccive an enormous impetus as a result of the complications in 
Europe, although the immedie te prospects of trade are not of the best. 

The Trade Commissioner emphasiscs the importance of attention being 
paid to the following details of trade organisation by British manu- 
facturers desirous of taking advantage of the extended possibilities of 
the South African market: (1) The need for local representation ; (2) 


— 


i 


Miili 


TU 


the enormous advantages that, as a rule, follow the visit of a principal to 
South Africa for becoming intimately acquainted with local conditions 


of trade ; (3) the necessity for meeting foreign competition by the supply l 


of articles identical with those being exploited by foreign competitors ; (4) 
the adoption of an overhead charge in all cases where South Aftican 
trade custom makes it necessary ; (5) the study of packing, in order that 


handling. both on the part of the wholesaler and retailer, may be reduced ^ 


toa minimum of labour with à maximum of convenience ; (6) sympathetic 
and generous treatment towards the local representative, and a strong 
endeavour to adjust the exporter's point of view to that of the South 


African merchant. 
FOREIGN NOTES. 


Argentina. — The © Review of the River Plate " says the new Italo. 
Argentina Electric Co. is using Comodoro Rivadavia oil fuel exclu- 
sively at its Palermo station, and the Compan‘a Alemana Transat- 
lantica de Electricidad is also using it considerably and will probably 
use it exclusively soon. 

Rosario Tala (Entre Rios) Municipality recently invited tenders for the 
erection of electricity works. 

The Government of Buenos Ayres Province has issued a decree.for 
regulating concessions for telegraph lines and telephones. Telegraph 
lines crossing the Provincial Government's telegraph lines must be at 
least two metres above them and the tariff is not to be less than that 
collected by the Government lines. Government to have the right of 
expropriating at any time at cost price, plus a bonus of not more than 10 
per cent, Concessions to be for 30 years. With respect to telephones, 
the company must instal and maintain gratuitously for the period of the 
concession one apparatus for cach telegraph, police and municipal office 
within the limits of its concession. l 

The report of the directors of the Carmen de Areco Electrie Light Co. 
for the year ended June 30 states that the paid-up capital is $96,720, and 
there are obligations for 837.971. Revenue for the past year was $20,330, 
of which $13,051 was from public and $7,279 from private lighting. The 
loss on the yea’s working was $3,279. 

The directors of the Compania de Tramways Eléctricos del Sud, in 
their report for the year ended June last, state that receipts were 
$1,119,100 paper, as compared with $1.137,603 for the previous year. 
Working expenses were $839,878. compared with $834,681. Passengers 
carried were 7,929,328. compared with 8,040,835. Net profit was 
S185.790 after writing off 10 per cent. for furniture, tools and machinery. 
and to this amount is added the carry forward from the previous year of 
$19.457. making $205,247 for distribution. After providing for reserve 
fund and directors! fees there remained $175,520, out of which a dividend 
of 4 per cent. has been declared. | | 


Japan.—A report by Mr. E. F. Crowe (commercial attaché to HM ` 


Embassy) on the trade of Japan for 1913 give the following informa- 
tion :— 

Imports.—-Imports of machinery were valued at £3,752,700 (compared 
with £2,987.600 in previous year) and metal manufacturers £1,565,500 


(against £2.105.000). The machinery imports included dynamos, 
electric motors, transformers, converters and = armatures £373,500 


(£326,500). gas engines £124,200 (£141,900), pumps £110,400 (£61,800), 
cranes £110,200 (£02,000), steam boilers and accessories £99,700(£1 19,800), 
dynamos combined with motive machinery £64,400 (£96,200), steam 
engines £58,100 (£36,800) and steam turbines £6,500 (£16,600). Of the 
total (£3,752,700) machinery imports the values of the contributions by 
the leading countries were: United Kingdom £1,737,800 (£1,456,300), 
U.S.A., £754,300 (£705.600), Germany £873,000 (£658,900), France 
£24,700. (£148,300). 
cent. and Germany 8 33 percent. The gain made by the United Kingdom 
is largely accounted for by cotton spinning machinery. The growth in 
the sales of German machinery is more general, but is largely in electrical 
machinery, In the case of machine tools, the United Kingdom, United 


The United Kingdom's share has increased 19 per - 


States and Germany, which share the trade between them, all decreased. © 


Germany retained her commanding position in the supply. of water ; 


turbines and was successful in obtaining important orders for large 
cranes and two or three big gas engines. Compared with 1912, Germany. 
showed an important advance. 


Japanese machinery makers. They are making suction producers, gas 
engines, retort furnaces and are building complete gas works. Practically 
all the appliances required by gas companies are now made in 
they are somewhat inferior and cheaper than imported goods, but the 
cost of freight and duty make it impossible for foreign goods to compete. 
The import trade in electric lamps has been reduced to small dimensions. 

A Mond gas plant is being installed at the Fushun coal mines in Man- 
churia to supply power for generating electrical energy. 

The following are the amounts of (a) imports from and (b) exports tosome 
of the principal countries (the 1912 figures being given 
United Kingdom (a) £13.476,40€ (£13,213,100). (b) £3,490,000 (£3,172,400); 
India (a) £18,083.100 (£13,986,500), (b) £3,049,600 (£2,449,400) ; British 
Empire (a) £34.067.600 (£29.175.500), (b) £12,509,600 (£11,098,200) ; 
United States (a) £13.426.000 (£13.799.200) (b) £19,426.000 (£17,734,000) ; 
China («) £7,987,000 (£7.003.600), (b) £16,513,000 (£12,571,000) ; Germany 
(a) £7,208,300 (£6,506,700), (b) £1,416,900 (£1,538,500); France (a) 
£610,000 (£566,400). (b) £6,238,000 (£4.548,300) ; French Indo-China (a) 

2.707.200 (£1,120,000), (b) £107,700 (£35,000); Dutch Indies (a) 
£3,902,400 (£2,010,700). (b) £634,100 (£445,600). Total (a) £79,482,751, 
(£67,850,587). (b) £66,451,893 (£55,897,093). 


Rubber Industries.—\ mports of raw rubber advanced from about 900 to 


1,200 tons. Although the cost of materials has been lower thon during 


Although Japan still imports machinery . 
in such large quantities, there has been solid development on the part of ` 


Japan ;:. 


in parentheses): . 


\\ 
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any previous 12 months since the Japanese first undertook the manu- 
facture of rubber goods, tho manufacturers do not appear to have 
henetited by the lower cost of materials. Little progress seems to have 
been made in the technical work. The electrical branch of the industry 
remains the more important branch, but it has shown no noteworthy 
development during the past year. The principal mills are devoting 
considerable attention to other methods of insulation, such as paper and 
lead covering. and, it is more particularly in this division of the manu- 
facture of insulated wires that progress has been made. 

- Cable Rates.—A subject of considerable importance to the Government, 
as well as to the mercantile community, is the reduction in cable rates 
which came into force on Sept. 1 as a result of the long and friendly 
negotiations between the Japanese Government and the Great Northern 
and Eastern Telegraph Companies. The decrease amounts roughly to 
about 30 per cent., and it is estimated that the Japanese Government 
will thereby save some £30,000 a year and the public about £100,000. 


Lourenco Marques (South Africa).—' The Steamship " contains 
a description of an electrically-operated coal-handling plant which 
has been installed at this port by the M’Myler Co. of Cleveland (Ohio). 

The plant has a normal capacity of 400 tons per hour, which may be 

increased to 600 tons. The coal is fed through an adjustable, tapering 
chute that can be moved around the hold of a ship. The apparatus 
raises the coal trucks by means of a cradle up to the height required by 
the state of the tide, turns the trucks to one side, and throws the coal into 
an apron ending in a telescope tube, through which the coal descends into 
the ship's hold. The plant is operated by electric motors. Seven motors 
are used--two of 250 H.P. for the winch hoisting the cradle and truck ; 
one of 73 H.P. for the endless rope which pulls the loaded trucks to the 
«ale prior to their being hoisted by the cradle ; one of 50 n.». for driving 
the screws for the up and down motion of the horizontal girder to which 
the aprun is attached ; one of 50 H.P. for the winch which hoists the 
apron; one of 33 H.P. for the telescopic tube ; and another of 33 H.P. for 
the winch that moves the steamer to and fro so as to bring cach of the 
holds into position. A storage battery of a capacity of 1,320 ampere- 
hours at one-hour rate has been installed, and this battery is supplemented 
hy a booster installed at the port electrical station. 
k Portugal.— H.M. Legation at Lisbon has drawn up a report dated 
Sept. 1H which states that German trade has of late been developed 
until ic has challenged our previous pre-eminence in every region of 
Portuguese commerce, and has ín some cases changed it into a 
German predominance. 

The high prices in Portugal due to protection caused a demand for 
cheap manufactures, and excessive production in Germany permitted a 
lowering of prices for surplus supplies; all the advantages of German 
business in Portugal have, however, been cancelled by the war conditions. 
Among the articles which seem to offer opportunities to British trade are : 
Electrical supplies, machinery, glass, copper, brass and bronze goods, &c. 


Russia, —H.M. Consul-General at Moscow reports (Sept. 17) that 
the excitement. which prevailed in Moscow when war was first 
declared has passed away, and the inhabitants have scttled down to 
conduct their business in a normal fashion. 

It is asserted that the mills and factories are working quite normally, 
anil as long as they continue to get the necessary raw material, there is 
every prospect of their continuing to do 8». A great deal of the success of 
herman manufacturers in the Russian market has accrued not so much 
from the efficiency of the representatives they have had on the spot, but 
Me been in & very great measure, the result of their own systematic 
‘reanisation and the way in which they have tried to meet the whims and 
fancies of their customers : not only that, but the most go-ahead firms 
have sent out their catalogues and circulars printed in the Russian language, 
oving Russian prices, weights and measures. The report deals more 
eid with the methods which have contributed to the success of 
re SO ARMISCFUTGES of various classes of textile and other machinery 
inis in SPURS and electrical appliances, and mentions among other 
Toig ic i have been introduced extensively into Russia by the 
heating pis Meinen and locomobiles, steam boilers and steam piping, 
sleim et ighting apparatus, elevators and lifts, mining machinery, 
linis s "s pumps, steel goods, tool steel, wire ropes, electric 
li nii d n and leather belting, &c. The full report may be inspected 

ited Kingdom manufacturers and traders at the Pcard of 


. 


Irade, 73, Basinghall-street, London, E.C, 


MISCELLANEOUS NOTES. 


Bri h Harmonie Society.—The first smoking concert of the season 
ia eld at the Holborn Restaurant (King's Hall) this (Friday) 
"ing at 8 o'clock, prem : 


big an Austro-Hungarian Exports.—The total value of the 
ad the 1913 A or steel wire, &c., from Germany in 1912 was £783,300, 
from the U ICs for Austria-Hungary were £47,300. The exports 
i n Kingdom in 1913 were valued at £1,453,400. 

tds, Belgiu A pnan markets were Australia, Denmark, the Nether- 
Prazil. Duteh b Ussia, Roumania, Switzerland, Italy, Turkey, Argentina, 

he value of he dies British India, &c. : 
'tTIhany in 1912 M bricks, retorts, crucibles, &c., exported from 
Yàs £248 500. The e« 643,700, and the 1913 figure for Austria- Hungary 
In 1912 Germar corresponding figures for Great Britain are not given. 
£228,200 and any exported cast-iron goods of the total value of 
, in 1913 the Austro-Hungarian exports were valued at 


£43,600. The comparative figures for the United Kingdom are not 
available. : 

The value of the German exports of cables, cordage, &c., in 1912 was 
£621,500, the Austro-Hungarian figures for 1913 being £127,900. The 
British exports in 1913 were valued at £1,267,500. 

Government Publications.—The following have been issued sinc? 
the publieation of our last list, on Sept. 10:— 

Railway and Canal Traffic Acts, 1854 to 1804, with General Rules, 
28. 2d. ; Patents and Designs Temporary Rules, No. 1,328, 7/9/14, Lid. ; 
Boiler Explosion Report No. 2,256, South Parade Pier, Southsea, 
ls. 4d. ; No. 2,257, from a Green's economiser, at Hanley, Staffs, 21d. ; 
Local Taxation Returns, 1912-13, Part 5, 3s. 6d.; Trading with the 
Enemy, 1id.; Statutory Rules and Orders, 1914: No. 1,324, Bills of 
Exchange Proclamation, Sept. 3, 11d. ; No. 1,311, Coal Mines Explosion 
Order, lid. ; No. 1,330, Bootle Corporation Tramways, 11d. ; No. 1.331, 
"*xplosives Act, form E, Lid. ; 


Bootle Corporation Tramways, 11d. ; E : 
Acts, 1914 : Chelsea Borough Council Superannuation, Is. 4d. ; South 


Bank and Normanby Gas, 61d. ; Nottingham Mechanics’ Institution 
Amendment, 31d. 

Men for Lord Kitchener.—Of the 600 emplovés of the Birmingham 
Electric Supply Department 120 have ether gone to the front or 
rejoined their regiments or Territorial detachments. 

One employ, a reservist in the Coldstream Guards (Private Hickling), 
has died of wounds received in action, and another (H. A. Brown), 
who was serving on H.M.S. “ Hogue " when she was sunk, is among the 


missing men. 
National Coal Mines.—Croydon Corporation have passed the 


following resolution :— 

This Council, finding that competition in the price of coal has prac- 
tically ceased to exist owing to the formation of a ring amongst the con- 
tractors, and the ratepayers having consequently suffered from unduly 
high prices for this indispensable commodity, calls upon the Government 
to take steps for the acquirement of national coal mines in order that the 
municipalities and other public bodies may be supplied at cost price and 
may no longer be placed at the disadvantage of having to buy from an 
anti-social monopoly. ud 

The India Rubber Co. and the War.—A war relief fund wax 
organised by the employés of the Silvertown Co. four weeks 
ago, and since then £100 has been voluntarily contributed for dis- 
tribution as follows: £50 to the National (Prince of Wales's) Relief 
Fund, £25 to the British Red Cross Society and £25 to the Belgian 
Relief Fund. The intention is to send similar sums at least to each 
fund every four weeks for as long as may be necessary. About 20 
per cent. of the company's male employés of military age have 
joined the colours. Mr. A. P. Ambler is hon. sec. to the fund. 


“The Magnet of Commerce.” —Under this tit'e the Great Centra! 
Railway Co. have issued a book that is of groat interest at the present 


timo. 
It deals chiefly with the subject of coal: How it is won, where it is 


found in great quantity, and the many services which it is called upon to 
perform in connection with the world's industry. A number of excellent 
illustrations which elucidate the interesting text show the difliculties and 
dangers of a miner's work, familiarising us with these in à manner which 
brings home very clearly the peculiarly arduous work of the coal miner's 


The coaltields chiefly dealt with are those of Yorkshire, Lan- 


vocation. 
These are the fields which 


cashire, Nottinghamshire and Derbyshire. 
feed the Great Central Co.'s line and their fine new dock at Immingham, 


where very large transactions in coal, for home and overseas consumption, 
are handled. 

The book also makes us acquainted with various machines and appa- 
ratus employed in coal winning, '' The Making of a Colliery ? being de. 
scribed from its inception. The book brings us into closer touch and 
acquaintance with many of the sources of our everyday fuel than any 
book with which we are acquainted. It impresses upon us the enormous 
output of the coalfields of this country, and acquaints us with the various 
handlings which coal goes through before it reaches the consumer. The 
general idea is that all the colliery workers have to do is to dig out the 
coal and send it along. The book under notice disabuses us of this idea, 
and shows us that, like other articles of commerce and industry, coal has 
to go through various processes of washing. sorting, &c., before it reaches 
the domestic fireplace. It is difficult to realise that there is so much to 
learn about coal; the book under notice teaches us much of what there 


is to learn. 

War Relief Funds.— We call particular attention in this issue to the 
National Fund over which H.R.H. Prince of Wales presides. The 
subscriptions to this fund have been very gratifying, and it is more 
than likely that early developments may bring up the total to several 
millions. The proposal for the collection of a million sovercigns, a 
million half-sovercigns, and so on, bids fair to eventuate. 

The Joint Secretaries, Subscription Sub-committee, National Relicf 
Fund, write us as follows :— 

We regret to say that the Subscription Sub-committee of the National 
Relief Fund has heard of a good many cases in which use has been made 
of its name, or of the names of those connected with it, with the object 
of securing support for appeals which are quite unauthorised. We hope 
you will be so good as to permit the appearance of this letter, the object 
of which is to inform your readers that they may be assured that any 
extravagant or grotesque appeals emanate from persons who have neithep 
the authorisation nor the support of this Committee, - 
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Tel»phone Apparatus and Material. 

Tenders are invited for the supply of Telephone Instruments, 
&e., for the AUSTRALIAN COMMONWEALTH Post master-Gencral’s 
Department. Tender forms, specifications, &c., may he 
obtained at the Commonwealth Office, 72, Victoria-street, 
London, SW. The dates and places for receipt of tenders are 
given in an adrerlisement. 

Tenders are invited for the supply of Ammeters, Condenser 
Coils, Detectors, Keys, Galvanometers, Sounders, Rheostats, 
&c. (schedule No. 1,046), and Telephones and Detectors (schedule 
No. 1,124) to the AUSTRALIAN COMMONWEALTH Postmaster- 
General's department. Specifications, &c., from the Deputy 
Pestmaster-General, Melbourne. Preliminary deposits may 
Le paid at the Commonwealth oftice, 72, Victoria-street, London, 
S.W. ‘Tenders to the Deputy Postmaster-General, Melbourne, 
by 3 p.m. Oct. 27. 

Tuib»-zIt»rnators, Boilers, Switchgear, Cables, &c. 

The Electricity Committee of the Urban District Council of 
CoLwyN Bay AND Corwyw invite tenders for the following : 
Turbo-alternators and Jet Condensing Plant, Water-tube 
Boilers, Chain-grate Stokers, Fecd Pumps, &c, c.h.t. and lt. 
Switchgear, Cooling Tower, Travelling Crane, Power Station 
Wiring, Underground Cables, Rotaries and Statics and e.h.t. 
and Lt. Sub-station Switehgear. Specitications from the con- 
sulting engineer (Mr. E. M. Lacey, M.LC.E.), 12, Victoria-street, 
London, S.W., and tenders to the clerk to the Council (Mr. 
James Amphlett) Council Offices, Colwyn Bay, by 10 a.m. Oct. 20. 


Cales, Transformers, Switchgear, &e. 

LITTLEBOROUGH Urban District Council invite tenders for the 
Removal of a transformer kiosk and gear, and Connection of 
mains to new sub-station ; provision of additional high and low- 
tension Cables, &c. ; Transformers, Equipment and Switchgear 
for new sub-station. Specification may be seen at, but not 
obtained from, the consulting engineer, Mr. W. C. C. Hawtayne, 
D, Queen-street-place, London, E.C. Tenders to the Clerk. by 
Oct. 13. 

TUNBRIDGE WELLS Corporation require tenders by Nov. 7 
fc h. and Lt. Cables for 12 months. Specifiestiens from the 
Borough Electrice! Enguiicer. 

Tramway Stores. 

PrapForp Corporation require tenders by Oct. 17 for 6 or 12 
months’ supply of Stores for their tramway department, includ- 
ing lamp fittings, insulating material, fuse wire, cast'ngs, con- 
t soller-finger contacts,elarm bells, iron and stee) oils, india rubber, 
&e. Schedules from Tramways Offices, 7, Hall Ings, Bradford. 

Switebgear. 

WARRINGTON Electricity and Trzmways Committee require 
tence’s by noon Oct. 13 for sub-station Ironclad Switchgear. 
Npcciication, &c., from the Borough Electrical Engineer. 


Electiic Wiring, &c. 

Rronppa Urpean Council require tenders by noon Oct. 17 for 
Electric Light Wiring and Fitting at the electricity and de- 
structor works. Specification, &c., from Messrs. Robt. Ham- 
mord & Son, 64, Victoria-street, London, S.W. 

BELFAST Guardians want tenders by noon Oct. 13 for electric 
Lighting in the operating theatre and adjoining wards. Specifi- 
cetions, &c., can be seen at the Clerk's Ofhiee. 

Loxpon Commty Council require tenders by 11 a.m. Oct. 28 
for Eleetrie Wiring and Fitting at Victoria (Hammersmith) and 
Woolmore-street (Poplar) Schools. Specifications, &e., from 
the Chief Engineer, Spring Gardens, S.W. 

I lsetrical Stores. 

The Mrrsey RarLwav Co., Birkenhead, require tenders by 
noon Oct. 15 for supply of Metallic and Carbon filament Lamps, 
Electrical Sundries, Asbestos, Car Fittings, Collector Shoes, 
lronmongery, Signal Wire, &c. Forms of tender from the 
Manager and Secretary. 

Bat ery Signal Machines, Copper Tubes, &c. 

The  Vierortan GovERNAENT. Ramways DEPARTMENT 
require tenders by 11 a.m. Nov. 25 for supply of Battery "Signal 
Machines, and by Nov. 4 for Seamless Copper Tubes and Copper 
Sheets. Specifications, &c., from the’ Victorian Railways Olices, 
spencer-street, Melbourne. f 
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Electric Light Installation. 

The Guardians of the Poxtypripp Union invite tenders for 
the installation of the Electric light at the Homes, Llwynypia. 
Specifications and schedule from the clerk to the Guardians 
(Mr. Win. Spickett), Union Offices, Pontypridd, to whom tenders 
are to be delivered by Oct. 13. Plans may be inspected at the 
ofliees of the consulting engineers, Messrs. Herbert Lewis & 
Fletcher, Prudential-buildings, St. Mary-strect, Cardiff. 

Three-phase Motors. 

The Agent-Gencral for Victoria (Australia) invites tenders for 
the supply and delivery in MELBOURNE of Three-phase Motors 
for driving workshop and other machinery for use in connection 
with the electrification of the Melbourne Suburban Railways. 
Specifeitions from the consulting enzincers (Messrs, Merz & 
McLellan), 32, Vietoria-street, Westminster, S.W. Tenders to the 
Agent-General, Melbourne: place, Strand, W.C., by noon Oct. 12. 


VOTIT OUTLET OLDOTT NTON TTEN 
TENDERS RECEIVED AND ACCEPTED. 
AAA 


Woouwici.—The Electricity Committee has accepted the tenders 
of the Britsh Thomson-Houston Co, for the supply of a turbo- 
alternator end exciter, and that of Cole, Marchent & Morley for a 
suriece condenser and turbne-driven pumps, the total of the con- 
tracts being £9,155. 


ST. Pancras (LoxpoN).—The following tenders have been re- 
ceived for the supply of either an electro-oil or an electric lift :— 

Medway Safety Lift Co., electric. £1.350 and electro-oil £1,169; 
Howard Martineau, £1,500; Waygood-Otis (Ltd.), electric £2,225 and 
electro-oil £1,895; Wm. Wadsworth & Sons, £1,960; A. & P. Stevens, 
£2.200: N. H. Heywood & Co., £2,509: Spencer & Co. £2,687. 

The chief engineer (Mr. S. W. Baynes), after reporting on the tenders, 
stated that, “ bearing in mind the large quantity of dust about the works, 
which might result in heavy wear and tear, he had come to the conclusion 
that the electric oil lift would be the simplest and best suited for the 
purpose." Under these circumstances the Electricity Committee 
recommend the acceptance of the tender of Medway's Safety Lift Co., 
at £1,169 plus £200 for a spare motor-driven oil pump. 


so, 


ii 
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SALFORD.— The following tenders have been accepted by the 
Electricity Committee :— 

Johnson & Phillips, 36 3.000 c.p. “ Metaflam " flame are lamps, at 
£10 per lamp, and one vear's supply of flame arc carbons (about 15,000 
pairs), £6. 175. 6d. per 1,000 pairs ; Willans & Robinson, 5.000 kw. turbo- 
alternator, £10,410 ; Isaac Storey & Co.. boiler feed water heater, £78 ; 
Lea Recorder Co., '" Lea " recorder, £98; A. Wright & Co., | Wright 
Precision " recorder, £60. 103. 

ELECTRIC BATTERY 'BvsEeSs AT York.—Edison Accumulators 
(Ltd.) have received an order from the York Corporation for four 
single-deck 'buses to operate in the district. The 'buses will be 
fitted with Edison nickel-steel accumulators, and will be somewhat 
similar in design to those supplied by the same company to Southend 
and South Shields Corporations. 

AyLespury.—Johnson & Phillips, Limited, have received contrac:s 
for supply, delivery and erection of lighting and power switchboard, 
together with the supply. erection and connecting up of underground 
cables, boxes and pillars, meters and fuses, and the conversion of 
existing gas standards and lanterns for electric light. 

Borrox.— The Electricity Committee have accepted the following 
tenders : 

T. Ryder & Sons, screw-cutting lathe; Tangyes Limited, screwing 
machines; Win. Muir & Co., rotary drilling machines; and Chloride 
Electrical Storage Co., maintenance of storage battery. 

DvxNDEE.—'T h^ Public Health Committee have accepted the tender 
of T. C. Keay (at £1,215) for electric power plant for the Ashludie 
sanatorium, and that of Summersceles (Ltd.) (at £645) for laundry 
machinery. 


METROPOLITAN ASYLUMS Boarp.—The Board have accepted the 
tender of Cedes Klectrie Traction (Ltd.), at £575, for the supply of a 
30 ewt. electric vehicle; and that of Toy & Winslow, at £57 for 
repairing the electric light and fire installation at the Mead Station. 

{UOCHESTER.—-Amongst other recent orders Venner Time Switches 


(Ltd.) have received one for 73 time switches from the Kent Electric 
Power Co. for Rochester. 
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West BRowwicH.—The Town Council are recommended to | at £272, from Noyes Bros. switchgear at £276. 5s., and from Pao 
accept the tender of the Brush Electrical Engineering Co. for a | & Stee! additional steel coal bunkers £6,723. 123. 
50 k. v.a. static transformer, that of the Phavnix Dynamo Co. for a Commonwealth Contracts.— The Australian Govezumoat De- 
su k.va. motor-alternator, and that of Babcock & Wilcox for | p:-tments have accepted the following contracts :— 
pipework. Postmaster-GeneraU s. Dept, Adelaide.—British Insulated & Helsby 
Braxtey.—The Guardians have accepted F. Thornton & Co.'s Cables, copper wire, £1,514; bronze wire, £2,233. H53.; J. Bartram & 
Son, switchboards, £738. 8s. 4d. 
Postmaster-General’s. Dopt., Sydney.—tndia Rubber, Gutta Percha & 


tender for the supply of electrical requirements for six months. 
Wryenester.—Venner Time Switches (Ltd.) have recently Telegraph Works Co., insulators, £010 ; Noyes Bros., tinned copper wire 
received an order from the Corporation for 105 time switches. insulated, taped and braided, £787. I0; ; W. T. Henley’s Telegraph 
sypvey (N.S.W.)—The Council are recommended to purchase Works Co., tinned copper wire, insulated, cotton covered and braided, 
i . ^ £6. 19s. Od. ; wire, twisted pair, £7,232. 1x. ; J. Campbell & Co., glared 
fram the Standard Wavgood Hercules (Ltd.) two 100-k.v.a. trans- sacthenvoaressonduits seb 63 Sd 
formers at £294, and five 50-k.v.a. pole transformers at £494. 5s., Postmaster-General's. Dopt., Melbourne.— British Insulated & Helsby 
Cables, tinned copper wire (various), £601. 17s. 


and from N. Guthridge (Ltd.) two 100-k.v.a. indoor-type trensformers 
FINANCIAL MATTERS. = 
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Burslem £13,124, Hanley £23,495, 
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MUNICIPAL ACCOUNTS Revenue Accounts.—Income : 
a Stoke £9,983, Longton £5.61, gross profit £3,663, £7,801, £3,247 an 

£1.559 respectively, and net deticit £936, £1,640, £483 and £861, respec- 

' ace 0 Aetunecee | tively, after each of the four stations has met its own capital charges anl 

sese ondon Pul UU ML ER its proportion of the sinking fund charges and interest on loans for the 


» ay" 920) g li NA LI i L NC ‘ " . D 
department for the BAUR ended June 30 shows that the HAE du Central station, these two last. mentioned items being charged to Burslem 
in working expenses is £291 and the increase in ordinary income L944. | ty the extent of £908, Hanley £1,362, Stoke £1.001 and Longton C431. 


After bringing into account repayables and incidentals, tho increase in 7.732 at the four local stations and 


; te Units generated were 8,874,933 (6,047.7: 
Units sold were 3,393,314 (compared with 3,156,036 | 2.827,20] at the Central station) and sold 7,145,736. Maximum sup iss 
The increase in the supply to 


demanded were: Burslem 1,080 kw., Hanley 1672 kw., Stoke 855 kw., 
and Lougton 384 kw. 


gras profit is £701. 
in the corresponding quarter of 1813). 
private consumers was 7°84 per cent. and for public lighting 4:30 per cent. 


The general manager (Mr. A. H. Seabrook) says in his report the 
lighting business is practically stationary, in spite of continuous publicity 
and canvassing, The building strike has contributed to this state of 
things. Also the increased use of more efficient lamps is still affecting 
lizhting sales, Although there is still a large field in the borough for 
ekctrie lizhting, most of the possible consumers are those who have been 
«und by the gas companies by means of free wiring, hire-purchase and 
lie schemes. It will be necessary to put before consumers still more 
attractive methods of obtaining installations, by relaxing guarantees 
and laying out considerable sums in free wiring, the cost being recovered 
by weekly or monthly payments ; but while the field for electric heating 

g, Mr. Seabrook thinks it is the best 


and cooking remains so promising, 
plev for the department to concentrate its efforts on securing the load 


for those purposes. The rate per unit is much lower for cooking and 
heating than for lighting, but the income received in proportion to the 
ost is more favourable. The increase in units for cooking was 92.202 
uits, the total being 287,193. However, this does not represent the total 
inrease, because a large amount is not separately metered. Revenue 
was £361 (against £32,617), and the average price (total private 
supply obtained (excluding meter rents) was 2:285d. (2:385d.).— Genera- 
Lon expenses were £6,870. 10s. 7d. (£7,062. 3s.), distribution £2,088.8s.6d. 
iznet, 17s. 6d.), management £2,221. 14s. 10d. (£2,164. 17s, 6d.), rates, 
tates, rents and sundries £3,691. 6s. 1d. (£3.527. 53. 7d.), sales and pub. 
lé y expenses (net), including depreciation, £731. 12s. 10d. (£605. 135.5d. ). 
Tal £05,003. 128, 10d. (£15,426. 17s.). The decrease in generation ex- 
jewditure of nearly £200, notwithstanding that nearly a quarter of a 
miin extra units were sold, is a clear indication of the efficiency of the 
mew turhine plant. 6,157 tons of coal were used (against 6,663 tons). 
The coal used per unit delivered to the mains was about 3 Ib. (compared 
vi^ nearly 3i lb, The net cost of the sales and publicity department 
^t the quarter is £731. 12s. 10d. ‘The comparative figure for June 
quarter last year was £605. 13s. 5d. The latter figure represents the 
est shown in the statement for June quarter, 1913 (£491. 10s. LId.), plus 
The accrued proportion of the cost of wiring on hire (depreciation)—viz.. 
{lt 5 öd. With this adjustment, tke sales and publicity depa-tment 
1H deficit is but £126 greater than that of June, 1913, which indicates 
that the department is rapidly making up in the shape of gross profit from 
Liv and hire-purchase schemes the reduction in gross profit by reason of 
ws no longer being executed for consumers direct. Owing to the war 
the estimates of income may be adversely affected. The large trade 
“numer are reducing their consumption. In August this reduction 
Fe not less than 45,000 units; but, on the other hand, the residential 
Md Is Increasing, consumers being at home, when under ordinary 
! stances they would be either in the country or obroad. 
,"ke-on-Trent, —The accounts of the electricity department. for 
"Mar ended March 31 give the particulars set out below. There 
4 tve stations, Burslem, Hanley, Longton and Stoke and Central. 
M Ru. heen generating stations hitherto, but during the past 
I age DIT Have been in a state of transition, and will in future 
Cantal Pus rub current from the Central station. | 
iliis. Henle rey als £57,713 (increase £1,910), outstanding 
Stuke iH TO lin 2N (increase £4,594), outstanding £8,201 ; 
HN Peace £794) CRUE pe aad outstanding £29,181 ; Longton £33,668 
atanding £47 i e ing £2 1.962 ; Central £59.094 (increase £14,817), 
Gt ned ande ð. In addition £16,999 of capital expenditure on the 
ertaking has been met out of revenue. 


COMPANIES’ REPORTS. 


aem cream 


Dick, KERR & CO. (LTD.)—The directors’ report states that the protits 
earned during the 12 months’ trading to June 30 amount to 
£44,761. 13s. 3d., which added to sum brought forward £10,324. 165.110.) 
make a total of £55,086. 10s. 2d. Out of this sum the debenture interest 
and trustees’ fees have been paid, and there has been reserved the sum 
required to provide for the premium payable on the redemption of th: 
present debenture stock. — These items absorb £11,231. 2s. 3d., leaving 
£43,825. 7s. Hd. available to pay a dividend of 6 per cont. por annwn 
on the preference share capital (£18,300), the balance of £25,525. 7s. Pid. 
The direstors do not recommend the paymeat of 


being carried forward. 
The sum carried forward mav b: 


dividend on the ordinary shares. 
required to meet possible contingencies resulting from the state of wae. 
A material reduction in value of investments and assets generally is also 
to be anticipated, but the directors propose to utilis? the reserve of 
£150,000 for adjustment of values when the permanent depreciation can 
The preference shareholders are being asked to sanction 


be assessed. 
The necessity for more woiktiay 


an issue of additional debenture stock. 
capital has been clearly indicated by the later balanze-she»ts, but is now 


intensified by the indications existent of increased business to be ex. 
pected from the diminution of German competition at home and abroad. 

MEXICAN LIGHT & POWER CO.— The net revenue for 1913 amounted 
to 6,194,000. pesos, compared with 5.653.033 pesos in 1912. Convecti 
into Canadian currency the profit from aperation was $2,614,850. gold, 
a decrease of $211,667, due to the heavy fall in the rate of exchange, 
After adding the income from securities and other sources (SL77.852) 
and $1,184,405 brought forward, the total for the year was $3,977,117. 
Out of this sum have been paid current expenses and fixeil charges 
($2,289,575) and dividends at the rate of 7 per cent. per annum on the 
preference and 4 per cent. on the ordinary share capital, leaving 8721.14: 
of which $405.619 has been transferred to reserve account and the 
balance ($318,523) has been carried forward. Since. the beginning of 
the present year the board has considered it advisable, owing to the 
continued state of political unrest in Mexico, and the consequent heavy 
fall in exchange, to^lefer for the present the payment of further dividends 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


PUES 
NEW COMPANIES, 


BOTTRELL & CO. (LTD.) (137.838).— Reg. Oct. 2, capital £2.600 in €] 
shares, to adopt an agreement for the acquisition of the business carried 
on by the late J. €. Bottrell, of Abingdon, and to carry on the business of 
ironmongers, hardwaremen, dealers in metal or metal goods, electi 
engines, dealers in electrical apparatus, &e. Private com] any, lt 
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directors are E. J. Reeley and P. B. Trinder. Reg. office: 7, Bridge- 
street, Abingdon. 

CUSTODIS (LTD.) (137,827).—Rey. Oct. 1, capital £6,000 in £1 shares 
(3.000 “A? and 5,000 © B ”), to carry on the business of chimney con- 
structors, builders, contractors, merchants, dealers in stone, iron, steel 
and other building and construction materials, electrical and mechanical 
enyincers, &c. Private company. First directors are H. Hoeveler and 
W. Harrison. Reg. office : 119, Victoria-street, Westminster, S.W. 

NORTH BRiTISH ELECTRIC WELDING (EASTERN)(LTD.) (9,344).—-Reg. 
Sept. 25 in Edinburgh, capital £4,000 in £1 shares, to carry on the 
business indicated by the title. Private company. First directors are J. 
Inglis, D. Smail, H. M. MacNeal, E. A. Qualk and L. S. Taylor. 

MORTGAGES AND CHARGES. 


. HIGBFIELD & CO. (LTD. —Debenture dated Sept. 4, 1914, to secure 
£300, charged on company's undertaking and property, including un- 
called capital. Holder. G. Highfield. 

NAYLORGRAPH (LTD.)—Debenture dated Sept. 16, 1914, to secure £250, 
charged on company’s undertaking and property, present and future. 

folder, J. M. Hunt. 

RECEIVERSHIPS. 

MARBRO (LTD, )—A. B. P. Baker, 226, Worple-road, Wimbledon, S.W., 
ceased to act as receiver or manager on April 6, 1914 (notified Sept. 24, 
1911). 

RIDINGS ARC LAMP CO. (LTD.)—F. Rawlinson, 46, Liscard-road, 
Scacombe, ceased to ast as receiver or manager on Sept. 21, 1914. 
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CITY NOTES. 
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MEMORANDA (Oct. 8).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Price of silver, 24d, Consols Pay Days, Nov. 18 and Dec. 1. 

BABCOCK & WILCOX (LTD.)—An interim dividend of 5 per cent. has 
been declared on the ordinary shares. 


CALCUTTA TRAMWAYS CO.— An interim dividend at the rate of 6 per 
cent. per annum (38. per share), tax free on the ordinary shares for the 
past half-vear. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—An interim dividend has 
keen declared for the six months ended June 30 at the rate of 5 per cent. 
per annum (tax free) on the ordinary shares. 


"DIRECT UNITED STATES CABLE CO. (LTD.j—' l'he board have resolved 
upon the payment of an interim dividend of 2s. per share (less tax), 
payable Oct. 31, and making with the interim dividend already paid a 
total distribution of 4 per cent. for the half-year ended Sept. 30 last. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
directors have declared a dividend on the preference shares at the rate of 
4 per cent. per annum for the six months ended Sept. 30. 

SUBMARINE CABLES’ TRUST.—The coupon due on the 15th inst. will 
be paid on that day by Messrs. Glyn, Mills & Co., 67, Lombard-street, 
E.C. Coupons should be left four clear days before payment. 

UNITED RIVER PLATE TELEFHONE CO. (LTD.;—Tlhe directors have 
declared an interim dividend of 3 per cent. on the ordinary shares (tax 
free) for the half-year ended June 30. 

UNIVERSAL RADIO SYND. (LTD. —T/he Poulsen Patents.—The 
directors of this syndicate have circulated amongst the shareholders a 
circular as a reply to a communication issued independently by Mr. 
Viggo Gandil, one of the directors. ‘The documents arc, we are informed, 
of interest only to shareholders in the syndicate, and relate to the position 
of the syndicate in regard to its agreement with Mr. €. Hage. The 
directors point out that. Mr. Gandil's circular reflects upon the action of 
the board in regard to their application for an extension of the option to 
acquire the Poulsen patents, and the directors complain that notice has 
been sent by Mr. Gandil to the British Post Office authorities that, 
owing to the lapse of the syndicate’s option, Mr. Hage, into whose hands, 
it will be remembered, the patents had fallen at the time when the 
original English. Poulsen Co, (the Amalgamated Radio Telegraph Co.) 
went into liquidation in 1908. This lapse, it is argued by Messrs. Norton, 
Rose, Barrington & Co., acting for Mr. Gandil, had entitled Mr. Hage to 
the possession of the syndicate’s Atlantic stations and of moneys payable 
in respect of the contract into which the syndicate had entered with the 
British Admiralty for the establishment of a station on Horsea Island. 
The directors contend that this statement given to the Admiralty is quite 
unjustified, and prejudices the interest of the syndicate in that it has 
eaused the Admiralty to withhold a substantial sum of money which had 
been promised the syndicate on Sept. 4. 1t is proposed by Mr. Gandil 
that the latest phase of the matter should be placed before the share- 
holders at a meeting to be arranged. The directors ask that the share- 
holders should. not attend this meeting or give any support to it, but 
rely upon the board to protect their interests. On Aug. 20 the directors 
wrote to Mr. €. Hage :— 

Fculszn Fatents.-. Owing to the present condition of affairs it is necessary to consider 
what steps should be taxen to safeguard our mutual rights in connection with the above 
patents. As you are aware, cur stations in Ireland and in Canada have been taken over 
by the two Governments concerned. but at present we are allowed to ccntinue work in a 
way which may enable us to complete the contracts which are pending. No compensation 
has been paid by either Government, and there is no indication that we shall receive any 
consideration for our dispossession. . You will appreciate as we do that there is no pos- 
sibility of any financial business being transacted for some months to come, and that, 
theretore, it will be impossible for us to comply with the terms cf our option which invclve 
the formation of a company during next month and a public issue ‘of its shares within 
two months thereafter. We also feel that you would not wish that payments should be 
made to Government (for rezistration of the company) during the existence of the mora 
torium— remembering that such expenditure would seriously hamper the operations cf 
the syndicate, but we are naturally loath to leave matters in this pcsiticn. For your ccn- 
sideration.Xtherefore, we suggest that the option agreement shall be deemed to be in 


suspenze until the cenclusicn of the war, when it will be possible again to carry out its 
provisions, - 


METAL PRICES. 
Messrs. J. B. Garnmham & Sons, 132, Upper Thamesstreet, London, E.C., quote under 
date October 8, the following as the present basis prices of 
NEW METALS. per lb. i per ton. 
Solid Drawn Brass Tubes........ Bid. | Antimony ................ £42 0 0 
Solid Drawn Copper Tubes...... 91d. | English Lead.............. £19 0 0 
Brazed Copper Tubes .......... Yb. 
Brazed Brass Tubes ............ 10}d. 
Briss Wu. vrwinwaa s eeu Qe is 74d. OLD METALS. per ton. 
Copper Wire e«*9.060909009:099*90099€ 91d. Clean Scrap Copper ......-. £48 0 0 
Rolled Brass ............ ^...  Zkd. | Braziery Copper Scrap...... £44 O C 
Brass Sheets **«9»64000980€9090999902090€969 81d. Clean Scrap Brass........ «4 £38 10 0 
Old Zinc...... "«scsésacess BO 19.0 
, per ton. | Hollow Pewter ............ £80 0 O 
Copper Sheets 9999999290998 £74 0 0 Black Pewter. c*"299*222020909 £65 0 0 
SCE! (oes re ads ei xs £26 O O | Gun Metal.......... e... £47 0 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S E., quotes under date 
October 6, the following prices of Scrap METALS :— 


s per ton. per ton. 
Aluminium Cuttings........ £62 0 O : Old Lead (less usual Draft) .. £17 0 0 Pe 
Clean Mixed Brass esvoeeetonge £39 0 0 Tea Lead. e""-.90880090009t9209529$929 £15 10 0 — 
Clean Copper "c vrrkueeseso dod. 0 0 | Old Zinc..... eoecececsence £19 0 0 ma 
Braziery Copper............ £46 O O| Hollow Pewter..... Sec. £95 0 0 fhe 
Gun Metal; ss eee. £52 0 O Shaped Black Pewter ...... £65 0 0 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar €— 
or strip). £62; Commercial Tinman's Solder, £80 ; Blowpipe Solder, £9). Rae 
MEE Js a Sat hs cae nS tae e DT (a5 
ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 
P d 
Week S |Inc.or dec. AGGREGATE. l 
LINE. U—— pout 
ended. (a) No. of Inc. or dec. t 
ol E | weeks] Amount |" (y e Z 
| £ £ £ | £ 
Aberdeen Corporation ...| Sept. 30 | 1,6017! 4+ 13, 18 | 31.481 + 567 
Anglo-Argentine ...... ed 00, 49,254 | — 5,776 | 138 (2118544 |— 37,176 
Ashton-under-Lyne......, Oct. 3 44 — 76 27 12,564 jt 6? ta 
Ayr Corporation.. ....... uv ad 288 — 78| 20 9437 |— 847 ; 
Bath Electric Trams, Ltd | Sept. 20 98] | — 94 39 39,078 |+ 467 
Birkenbieads wos seus ween Oct. 4| 1,249; — 30] 27 31.469 |- — 826 zii 
Birmingham Corporation.)  ,. 3, 11,602! — 96) 27 327,187 | 15,091 
Blackburn Corporation .. Sept. 30! 1,217! — 173 | 27 37,32) |+ 1,075 
Bolton Corporation ...... Oct. 4| 2520,— 2651! 27 76.159 |+ 1.500 
t Bournemouth Corporation Sept. 30 1.865; —  338| 26 58,179 |—- 2,854 
Brad‘ ra Corporation ....; Oct. 3 5.877 | — 259 27 170,438 |+ 8,119 
Brighton Corporation .... i 4 1,087 | — 48 | 12? 33.033 |— 40 
t Bristol Trams & Carriage » 2| 8033, + 29 | 39 | 342,002 |+ 19,859 
Burnley Corporation .... š 3 1,443 | — 338 es v^ v 
Burton Corporation...... n 4 288 | — 9| 27 8.252 |+ 287 TON 
Bury Corporation ....... 7 4 1,249 | — 8 27 38,858 | 1,¢02 
Calcutta Tramways Co. .. P 3 |R58053 | —R15,015 NS xa - : 
Camborne-Redruth eserse ee ee se ee ee ee 
Cardiff Corporation ...... es s ey ae se ee 
Central London Railway. * ee ee ee ee ee ee 
City & South London Rly.: oe oe ee ee ee es $ 
Cork Electric Trams Co... 1 5SI9 | ~ 38, 39 19,864 |+ 18 
„Croydon PER EN | Sept. 25 1,584 | — 202, 25 45,799 |+ 2,374 
Derby a:esaes stout sacwat Oct. 6 968 | — 73 | 1 968 |— 73 "UP 
Dover Corporation...... Sept. 26 261 | — 27 | {26 6,883 |— 183 
Dublin & Lucan Railway .| Oct. — 2 155| +  14| gi3 2218 |- | 93 x 
Dublin United ..... e|. 2] 6,151 | + 2356| 39 | 222522 |+ 8,867 » 
Dundee Corporation .....| Sent. 20 1,284 | — 95 | 120 26221 |— 183 
p. cam Council....... Oct. 3 1,207 | + 218 | $27 30,351 |t 3,693 
riU sito ab eater a cave oie: ere oe ee ee "o ae #8 t 2 
l Exeter Corporation......| p 2 360 | — 16| 27 9935 I+ 231 IP 
Glasgow Corporation..... in 3| 20,577 | — 1,395 18 363,368 [+ 6.820 'u 
Glossop Trams .......... es 3 1C6 | — 33 | 40 5027 |-— 207 d 
Gloucester Corpn. ....... E: ws ‘ say ve x os 
t Halifax Corporation ..... Sent. 29 | 2093| — 165] 26 61,824 |+ 2826 
Hastings Elec. Trams Co.. » xU 1,084 | — 202 ais z 
Hong Kong.......... ak es ss T du va e.. 
Huddersfield Corpn......| Oct. 3 2,03 | + 84: 27 8105) (+ 6,150 ] 
Hull Corporation ..... Soh j 3 3,024 | — 185| 27 83,823 |t 1.16 
ford DistrictCouncil....| .. 3 $590 | + 132i 25 15.243 |t 2,954 
[ llkeston District Council..! Sept. 30 125| — 22] 26 3513 |- 96 
Ipswich Corporation .....| Oct. 3 433 |— 72, 27 13.222 ;— — 177 i 
Isle of Thanet Co......... Sept. 30 | **359 | + 23 | 52 33.781 |— 3,189 
Kilinarnock Corporation. .! Oc 3 159 | — 21 20 3,452 |— 260 
Lanarkshire Trams Co. .. ms 1 1,849 | — 267: 39 74,134 |+ 7,833 
Lancashire United ......| Sent. 30| 1,585} — 203/339 | 64.965 |+ 4,438 : 
Leeds Corporation ...... Oc 3 8018| — 760] 27 225,85] |+ 1,82 
Leicester Corporation ....| ,, 3| 2,670| — 286] 40 | 114,118 |+ 3,020 
Leith Corporation ...... »- ud 626! —  79| 20 15270 |+ 243 
Lincoln Corporation ... e. 3 101 | — 29 | 27 3,461 J— 25 
Liverpool Corporation.... ò 3, 12505 | — 552] 439 523,278 |+ 12,069 
Liverpool Overhead Rly.. i. bi a i is as 
Llandudno&colwynBayR) "2 265! — 26] 44 | 14239 |- 1977 
on County Council .. t 41, — |, 3 ,106, i 
London Elec. Ry. Co. .... ie 3 m id a AIL wi m 1 = TRR 
oon puted 3x4 p M sa me i ae F Ne 
westoft Corporation ... : — 5 = 
Maidstone .. i RR d " 3 y iw zd i "ps y Hi 45 s 
Manchester Corporation ..!  ,, 3; 17,021 | — 1,407] 27 471,902 .— 1,338 os 
Mersey Railway ........ ; x és ie soe 
Metropolitan Dist. Rly.... A t $3 B ie oe 
Met. Elec. Tramways .. : ; ‘ d Te . 
Metropolitan Railway . ; és ss : i oe es 
Nelson Corporation ...... " 3 177 | — 27 | ||26 5445 |~ 403 
Newcastle-on-Tyne Corpn.,  ,, 3 5,732 | +  €55! $26 145231 |t 14857 
Newport(Mon.).........| , à 782| — 16| 27 22,839 |+ 2,007 
Northampton Corporation w 2 621 | — 16| 426 16,028 |— 17 
am Corporation ..... |, À — ,719 ,678 
Perth (N.B.) Corporation. ie i r di ; fod = j : Y z 
Perth (W.A.) Elec. Trams: — | » i " ^ . 
Portsmouth Corporation..! Sent. 26 | 2,277| — 201] 26 66.801 i: 
eston Corporation ..... » 30 885 | — 67 | 27 25,247 i+ 1,026 
Rotherham Corporation .. .. 301 11:1] + 8) | 26 37,323 |+ 1,191 
Salford Corporation.. .... O:t. 5 4,807 | —  405| 26 138,493 |— 3,268 E 
Shanghai.......... ee re TA x MT os li 
ShetheldCorporation.....|  „ 4. 7,607; +  165| 828 | 214315 |+ 7,051 
Singapore Trams ........ i A ee ve ss 
fS. Metropolitan Tramways ^ PN i. j j ua ee 
Southampton .......... Sent. 30 | 1271 | — 231] 26 | 37000 |+ | 475 
wouthend Corporation....| „n 30 951| — 108| 27 31,2781 |4- 2,599 
Stlyb'dgs,Hyde,&c., Jt. B. Oct 3 638 | — 126 | 827 21,202 ,— 801 
Sunderland Corporation . p 4 1,324 | — 72) 27 41,415 |+ 1,165 
Suncerland District......) Sent. 30 549 | — 47 | 48 28012 + 1,519 
Swindon Corporation ....| , 30]  179|-- 5| 26 4,833 [+ 349 
Tyneside TramCo. ...... 4. 3 702 | + 173| 14 8,816 |+ 1,341 
Wallasey Corporation ....| Oct. 3 1,148 | — U5 | 827 36.262? |+ 1,636 
WalsallCorporation ..... 3 635 | — 36] 40 24,970 I+ 17) 
Warrington Corporation.. ast T T Ys = 
West Ham Corporation... . 1| 2781|— 551426 75,763 |+ 3,191 T 
, Wolverhampton Corpn...| Sert. 30 | 1.028 — 166! .. vs I 
Yorkshire W.R. Trans... Oct. 4| 1472| +4 49^ 40 53,421 ‘+ 3U E 


| (a) Tnese comparisons are with the corresponding period last year, — * Partly electrical. 
t include: omnibuses, &c. + Minus 2 days. § Minus 3 days. i| Plus 3 days. En 
€ Plus 2 davs. ** 4 days. 
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transformers appear, and when it is considered that this 
table is based on the experience of the Commonwealth 
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siderable weight. The point that is noticeable is that the 
transformers with the largest iron and copper losses cost the 
least in repairs and loss of income due to burn-outs ; and 
when, further, a value is placed upon loss of prestige by 
interruption the differences become still more marked. 
Evidently it may pay to spend money in iron and copper 
losses provided that greater security is so obtained. 
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NOTES. 


Practical Working of Transformers. 

Is many ways the transformer may be regarded as one 
of the simplest items of electrical equipment, and one 
which has the smallest excuse for going wrong. It has been 
the subject of much experimental and theoretical treatment, 
and, equally, the practical experience has been enormous. 
Nevertheless, we have not necessarily reached finality in this 
type of apparatus. From this point of view it is interesting 
to peruse the Paper, of which we give an abstract elsewhere, 
Which was read some time ago by Mr. D. W. Roper before 
the American Institute of Electrical Engineers. Mr. RoPER 
deals with the subject entirely from the user’s standpoint, 
and it must be admitted that this point of view is really 
hore important than any other. It is essential that the 
user should be satisfied. One of the interesting points about 
the Paper is that it deals with comparatively small details. 
It is just here that theoretical and manufacturing treatment 
are liable to fail, For example, it might be thought that 
the nameplate was of very little importance. Probably in 
this country that view is correct, but in other countries 
where transformers are frequently fixed on poles it is other- 
wise, Thus Mr. Roper points out that the nameplate 
should be so placed that a lineman can read the details of 
the transformer without placing himself in a dangerous 
position. Similarly it is well to have the terminals so that 


Our Trade and our Methods. 

In his presidential address to the Association of Engineers- 
in-Charge, Mr. FRANK BAILEY very naturally dealt with a 
subject which is often in the minds of many of us, namely, 
why is it that Germany has been able to obtain so much 
trade in directions where it appears that we ought to be able 
to compete quite satisfactorily ? [t is all very well for us 
to talk about capturing German trade at a time when the 
war gives us a great advantage, but we can never hope to reap 
a permanent reward unless we realise to what extent our 
methods are inadequate. It may not be very easy to do 
this. Wedo not think it is sufficient to talk about tariffs or 
industrial banks ; we must go further than this. Probably 
Mr. BaiLEY is right when he suggests, perhaps not in so 
many words, that we are not really broad enough in our 
methods. The electrical engineer, for example, is sometimes 
too much inclined to rely upon his own individual efforts, 
whereas, by combining his efforts with those of a chemist he 
might do far better. There are any number of problems 
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which concern the chemist quite as much as the engineer. 
In this connection we need only refer to the selection or 
production of alloys, the selection of lubricating oils and the 
numerous problems of insulation generallv. Those in one 
line of work must learn to take greater advantage of those 
who are working in kindred industries if we are to obtain 


the best results. 
Lo — K—M à ae 


Royal Engineers 


have been made :— 

Scottish Cable Signal Company : Frederick R. Wales to be Second- 
Lieutenant. 

First London Divisional Signal Company : 
A. M.1. E. E., to be Second- Lieutenant. 

London Cable Signal Company : Lance-Corpl. Astley de Borde Cooper 
to be Second. Lieutenant. 

Fire Precautions for Emergency Hospitals.—' The British 
Fire Prevention Committee have issued a warning containing a 
number of useful rules relating to danger of fire in emergency 
hospitals and convalescent homes. These include the fol- 
lowing :— 

Lighting Up.—One person only should be deputed for this duty in cach 
ward or department. For gas lighting—failing an electric lighter—a 
taper should preferably be used. 

Gas Lights, —All gas burners should be protected by globes or wire 
guards. Pendant gas lights require stout fastenings and shields. Swing- 
ing brackets should not be used. 

Electric Lights.—On no account should any paper or textile shade or 
cover touch, or be nearer than 2 in. to, any electric lamp bulb. 

Electric W iring.—On the slightest sign of heat or smell from a flexible 
wire, the wire should be unplugged or switched off. On no account 
should electric bed warmers be used. 


(T.F.).—The following appointments 


Ernest Arthur Pells, 


London Lighting.—Sir E. R. Henry, Commissioner of Me- 


tropolitan Police, has issued a notice calling attention to the 
recent orders issued by the Home Secretary under Sec. TA, 
Defence of the Realm Act. He states that some business and 
other establishments are still maintaining interior lighting of 
too great intensity, which illuminates the roadway. All 
external private lighting not needed to secure the safety of 
traffic should be discontinued. Such lighting represents, under 
certain circumstances, a source of danger to the particular 
neighbourhood and to the community at large, and it is 
necessary, therefore, that this source of danger should be 
removed. The police have been given directions to take the 
action necessary to ensure that the orders restricting lighting 
are carried out both in the letter and the spirit. 

Effect of Increased Fare on Electric Railway Traffic.— 
The changes in traffic resulting from an increased fare on two 
pairs of electric railway tunnels between New York City and 
New Jersey, owned by the Hudson & Manhattan Railway, are 
reflected in traffic figures given in “ Engineering News." In 
December, 1911, the fare on the northerly or up-town tube was 
raised from 21d. to 31d. Traftic receipts during the year 1912 
showed a marked decrease each month as compared with the 
previous year amounting to a general decrease on the year's 
working of 17-6 per cent. For 1913 there was a further de- 
crease of 5-8 per cent. on the 1912 figures. Corresponding 
figures for the southerly or down-town tube, on which the 
fares were not raised, showed a small decrease of 2-9 per cent. 
in 1912 and an increase of 47-4 per cent. in 1913. As regards 
revenue from the extra penny charged, the net increase in 
income over the 1911 figures was 17-5 per cent. If the old 
fares had been adhered to, and an increase as low as 15 per 
cent. in the number of passengers carried had been obtained, 
the revenue would have been just about the same as that 
actually obtained from the extra fare charged. 


. Wireless Telegraphy in War.—One of the several free public 
Introductory Lectures being given at Universitv College, 
London, on subjects of topical interest connected with the war, 
was given last Wednesday evening by Dr. J. A. Fleming, F.R.S., 
on " Wireless Telegraphy in War." The chair was taken by 
Major W. A. J. O Meara, C.M.G. There was a large attendance. 


Dr. Fleming said that one of the characteristics of the present terrible 
D np world war was the extent to which recent scientific 
Y wiledve vs pa à "(o 1 1 F[* : 

nowledge was being employed in it. The magnitude of the forces 


engaged and the wide extent of the field of operations rendered it necessary: 
to utilise every possible form of inter-communication. Wireless Tele- 
graphy had given, as it were, a new organ of sense to commanders both on 


land and on sea to enable them to determine without delay the state of? 


affairs at very distant points of the field and issue orders accordingly. 
Having explained the elementary principles of the subject, Dr. Fleming 
illustrated first by à number of lantern slides the appliances of wireless 
telegraphy as used on battleships of all types. Views were also shown of 
the receiving and transmitting apparatus. "lurning then to militarv 
applications Dr. Fleming explained that several ditferent tvpes of 
apparatus were employed. First. a portable set capable of communicat- 
ing about 40 miles, all parts of which could be carried on horseback, and 
could be transported wherever a horse can go. and erected for use in 10: 
minutes by 4 to 6 men. Similar short-distance sets were fitted up in 
horse-drawn carts. For longer distances up to 150 or 200 miles the 
wireless equipment was carried cither in horse-drawn carts or else in motor 
cars. The long-distance sets, as generally used, could be erected in 20 
minutes by 6 to S men. Jn conclusion, a brief. reference was made to 
wireless telegraphy as used by aeroplanes and dirigible balloons. In the 


latter case there was no difficulty in suspending à wire to act as the 


antenna and in carrving long-distance apparatus, In the case of aero- 
planes the space was niore limited and also the weight carrving power; 
still light sets had been fitted on aeroplanes suitable for communicatiug 
30 or 4 miles. 


Improved Electric Rolling Stock.— According to a note in 
the * Journal " of the Royal Society of Arts. the present ten- 
dency in the design of electric rolling-stock for suburban ser- 
vice Is to dispense with trailers and equip all cars with light 
and less powerful motors, in order that larger cars with greater 
passenger capacity may be employed without exceeding the 
permissible weight per wheel. The adoption of side doors in 
preference to end doors facilitates loading up and_ prevents 
bunching of passengers on the platform. The New York 
Municipal Railway Corpn. have ordered 600 new cars of the 
latest design, which will allow of an increase of 25 per cent. in 
the passenger capacity per track. The new cars are unusually 
large, being 67 ft. long and 10 ft. wide, and will accommodate 
270 passengers. This is accomplished without excessive 
weight per wheel. by fitting only one motor of 140 H.P. per 
truck, which is sufficient, as there are no trailers to draw, all 
cars being equipped with motors. In order that the load may 
be evenly distributed over all the wheels, the weight of the car 
bodv is supported eccentrically on the trucks. The seating is 
arranged in four groups. divided by three pairs of side doors, 
eliminating wasteful end vestibules. An interesting arrange- 
ment of both transverse and longitudinal seats has been worked 
out, taking into consideration the proper proportion between 
standing room and seats, and the influence of the distance of the 
passengers from the doors on the time of stopping at stations. 
Only a limited number of passengers can be seated—in fact, 
there is only seating accommodation for the light-hour traffic, 
the majority of the short-distance rush-hour passengers having 
to stand up, and it is chiefly by this expedient that the cars can 
be made to carry so large a number as 270. These cars. it is 
remarked, certainly show a great advance in the reduction of 
dead weight, energy consumed, length of train, and platform 
staff per passenger carried. 


A Thermocouple Electric Generator.—The “ Electrical 
World ” describes a method of generating electricity on a com- 
mercial scale by thermo-electrie couples that has been devised 
by Mr. J. Marschall, of Dresden, Germany. In general, the 
apparatus consists of connected thermo-electric couples 
arranged around and touching the peripherv of a flue carrving 
heated gases. The unheated ends of the couples are cooled by 
circulating cold air around them. Tests on the apparatus con- 
ducted by Dr. Kollert, professor in the technical schools at 
Chemnitz, Germany, are said to show that, with a temperature 
of 369°C. at the hot junction of the couples and 56°C. at the 
cold ends (making a difference of 313°C.), the open-circuit 
E.M.F. produced in a single couple was 0-077 volt. The 
couples consist of two elements, one a casting made of special 
alloy, the composition of which is kept secret, the other & 
plate of copper-nickel alloy. The two elements are separated 
by a sheet of mica or asbestos, and at the place where the heat 
is applied are jomed by an electrolytically deposited band of 
copper. F ive of these couples are connected rigidly together 
m series, forming a unit. Ten of these wedge-shaped units are 
made into rings and clamped around the heating tubes as 
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enzine-driven plants of the same rating is declared to be in the 


ratio 13:20:30: 38. respectively. The cost of producmg 
energy in the same plants is stated to be in the ratio of 


6:210:165 : 19-3. respectively. The latter figures, 1t is 
explained do not take into account the depreciation or expense 
of attendance in the steam, gas and. petroleum-engine-driven 


palits. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


tbe following :— 

Ir. S. P. Smith and Mr. W. H. Barling contribute an article on 
te “‘alculation of the Magnetising Current of Three-phase Induc- 
toa Motors " (p. 42). 

Wve abstracts of several power Papers read before the American 
E trochemical Society ; these include " Some Economies in the 
Ux of Energy in Electric Furnaces,” by Mr. F. A. J. FitzGerald 
p. 4); " Power for Electric Furnace Work," by Mr. W. S. Horry 
ip. 10; and. " Sources of Direct Current for Electrochemical Pro- 
wows,” by Mr. F. D. Newbury (p. 45). Our Leading Article deals 
with these Papers (p. 50). 

We publish an abstract of an article on the “ Investigation of the 
Elstneal Properties of Insulating Materials," by Mr. A. Schwaiger 
PEL 
A Paper on “ Mine Sub-stations: Motor-generator Sets v. Syn- 
chronous Converters,” by Mr. W. M. Hoen, appears in a slightly 
abbreviated form (p. 52). 

" We publish an abstract of Mr. Frank Bailey's presidential address 
to the Association of Engineers-in-Charge on * The British Empire 
~and Our Work in it ” (p. 53). 

An abstract of a Paper on “ Experiences with Line Transformers," 
bv Mr. D. W. Roper, appears on p. 38. 

An article on “ Eddy Current Losses in Sheet Steel as a Function 
of the Resistivity.” by Messrs. J. D. Ball and W. E. Ruder, is repro- 
dived, slightly abbreviated, on p. 55. 


OBITUARY. 


i . E. GogpoN Stcart.—We regret to record the death of Mr. C. E. 
barton Stuart, who had been secretarv of the Stearn Electric Lamp 
^o. since 1893, Mr. Stuart went to Pwllheli in August, and, although 
hot in robust health, appeared, for a time, to have benetited by his 
“ay there, but he died somewhat suddenly on Sept. 5. 


PERSONAL. 


Mr. Robert Shaw, A.M.L E.E., chief estimating engineer to Bruce 
Pres & Co., Edinburgh, has joined the Engineer Units of the Royal 
Naval Division for active service abroad, and, as he will in all 
"ohahility be awav for some little time, Mr. William Oliver, B.Sc., 
AMICK. has been appointed to fill, temporarily, Mr. Shaw's 
sition with the firm. 

T " . T. Le Feuvre, Borough Electrical Engineer at Bexhill, who 

“à applied for a Commission in His Majesty's Forces, has been 

“uted leave of absence by the Council, who will keep the position 

a for him until his return. It is proposed to pay £225 per annum 

Tin a. wife and family ; £100 per annum to the Assistant 

i "m : di Frost), and to reserve £100 per annum for any further 
wes TDS assistance which may be required. 
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Mr. Curtis, the principal of the Curtis Mfg. Co., has joined the- 


shown. In the apparatus developed by Mr. Marschall 16 
rings were emploved, making a total of 800 couples. The rings 
mav be connected in parallel, series or parallel-series to obtain 
the desired voltage. A sheet of insulation is interposed 
between the heating tube and the hot contacts of the couples 
to prevent the elements being short-circuited. The air emerg- 
in: from the cooling case may be utilised for heating the build- 
ing in which the apparatus is installed. According to experi- 
ments which have been conducted with this apparatus, about 
53 Ib. of lignite must be consumed per kilowatt-hour of energy 
produced. Assuming that lignite costs about 9s. a ton, the 
fuel cost of producing the energy was about 0-33d. per kilowatt- 
hour. The cost of installing a thermo-electric generating 
equipment as compared with steam, gas and petroleum- 


Special Engineer Unit of the Royal Naval Division, and is in camp at 
Martin's Mill, Walmer. The business will continue as usual in his 


absence. 


APPOINTMENTS VACANT AND FILLED. 


A firm advertises for electrical engineers as representatives in the 
South of England and in Scotland to sell electrical wires and cables. 

A brass turner and press tool maker is required for a factory manu- 
facturing small electric switches. See advertisement. 

A thoroughly qualitied assistant designer is required by electrical 
manufacturers for a.c. dynamos and motors. See advertisement, 


Bradford Tramways Committee have promoted Mr. S. Pearson, 
assistant works superintendent at Thornbury depot, to the position 
of works superintendent (in lieu of Mr. T. Richardson, resigned), at 


£150 per annum. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—The opening meeting of the 
Institution session will be held on Thursday, October 29th, at 
8 p.m., when the president, Sir John Snell, will deliver his inaugural 
address. At this meeting a marble bust of Michael Faraday will 
be presented to the Institution by Mr. Llewellyn Preece on behalf 


of the family of the late Sir William Preece, K.C.B., F.R.S., past- 


president. 

Association of Supervising Electricians.— This association held their 
first meeting of the 1914-15 session at Nt. Bride’s Institute, Ludgate- 
circus, London, on the 29th ult., when some 80 members and visitors 
assembled to hear the presidential address delivered by Mr. A. H. 
Dykes, which was followed by a Paper dealing with " Private Generat- 
ing Plants," also by the president. Reference was made to the necessity 
of having an association to bring supervisors and foremen of the elec- 
trical contracting trades into closer touch with one another. The 
hon. secretary announced a series of Papers which will be read during 
the session, and drew attention to the inaugural dinner, which is 
to be held at the London Tavern, Fenehurch-street, on November 28. 


Institute of Industry and Commerce.— At a representative meeting 
of commercial men at the Savoy Hotel last week Lord Grey gave an 
interesting sketch of his scheme for a Dominion House on the 
Kingsway site. 

Mr. J. TavyronR PEDDIE, who presided at the luncheon, gave an outline 
of a scheme forthe formation of an Institute of Industrv and Commerce. 
He said the proposed Institute would have an executive selected by trade 
organisations and an honorary president and vice-presidents would be 
elected from men pre-eminent in industrial life. A few of the important 
general questions that required attention were: Increase of banking 
credits, an efficient commercial consular service, adjustment of freights 
and railway rates, the securing of home contracts, the standardisation 
of company law throughout the Empire, and the removal of restrictions 
on British commercial travellers. 

Among those who subsequently spoke were Sir Chas. Macara, Sir G. 
Reid, Mr. C. J. Fairfax-Scott and Lord Grey. The latter approved of the 
proposed Institute and hoped it would take practical shape in connection 
with his Dominion House scheme. He had a three years’ option for the 
acquisition of the site between Kingsway and the Strand, and there was a 
unique opportunity for the erection of a building which would impress the 
world with the greatness of our Oversea Dominions. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 16th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 


à p.m. Meeting at Storcy's Gate, St. James's Park, London, S.W. 
Report of the Refrigeration Research Committee, presented by 
Sir J. A. Ewing, K.C.B., F.R.S. 
SATURDAY, Oct. 17th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the Swan Hotel, New.street, Birmingham. 
Paper on the “ Design and Re-design of Industrial Works," by 
Mr. A. Home-Morton. 
MONDAY, October 19th. 
INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engineers, Victoria . 
Embankment, London, W.C. Paper on “ Ethics of Super- 
vision," by Mr. A. N. Renshaw. 


FRIDAY, Oct. 23rd. 
PuysicaL SOCIETY. 


$ p.m. Meeting at the Imperial College of Science, South Ken: 
sington, London, S.W. Presidential address on “ Ionisation.”? 
by Sir J. J. Thomson, O.M., F.R.S. i 
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EXPERIENCES WITH LINE TRANSFORMERS.* 


BY D. W. ROPER. 


Summary.—This Paper presents an analysis of the transformer troubles 
for one year on a system having nearly 15,000 transformers installed. 
This analysis indicates that about 50 per cent. of the troubles traceable 
to the transformer can be eliminated, with no great expense, by some 
Blight: changes in the construction details and some improvements in 
operating methods. 


' Within recent years the line transformer has been developed by 
the manufacturers into one of the most efficient and reliable pieces 
of electrical apparatus. That the transformer is a reliable piece of 
‘apparatus is evidenced by the fact that last year the total cost of 
maintenance and repairs of all transformers on the distributing 
system of the Commonwealth Edison Co., Chicago, with which'the 
author is connected, was about 2 per cent. of the value of all trans- 
formers at present prices. This figure indicates that any suggestions 
for improvements would be in the nature of refinements in design 
or construction, and, further, that if such refinements involve any 
material increase in the price they would be justified only for those 
companies which place a high value on continuous service to their 
customers. It appears possible, however, by some slight changes 
in the details of construction of the transformer and some improve- 
ments in operating methods, and without any material additional 
expense, to eliminate about 50 per cent. of the troubles directly 
traceable to the transformer. 

After witnessing the laboratory tests to which the modern trans- 
former can be subjected without injury, and after noting the excellent 
results of the tests for copper loss, iron loss and regulation, it is diffi- 
cult to state just how further improvements in the transformers 
might be made; but if a careful record of the troubles experienced 
with the transformers in service is kept the lines to be followed in 


making further improvements in transformers becomes somewhat 


Table I.—Record of Transformer Troubles for the Year 1913. 


| Cause of troubles, | 


——— Áo (€: tal 

Size of | | | Earths trans- 
trans- | and short) Miscel- ; formers 
formers. Light- Over- Defec., circuits | laneous T tals in service 
Kw. ning. | loads. | tive. jon secon-| and un- ~~" Dee. 31, 

| | | dary | known. ! | 1913. 

| wiring. | | 
| Number of cases of trouble. | 

Ls ases C | ... 2 a | 2 8 444 

| a SMOD 26 | 2 4 2 12 46 ' 1,108 

9 cud (16 5; 2 I 3 6 28 1,100 

25and3 21 3 3 2 3 32 | 2,235 

4. ien 13 | 2 | 4 a 2 ` 21 | 1,056 

D- aua 9. e | 4 ] 6 20 1,951 

rie eee 23 z 2 A 11 | 36 2,071 

10 ss 9 sie 2 l 1 13 1,626 

15955 2x5 ae lb Ss ei . | 8 |11u3 

20. ew l ee | eee | 1 515 

D ^ ESTA 1 | | ] | 350 

BO iuc 1 | | 207 

375 and 40)... l | 1 2 | 139 

DO oss 2 l ] l 5 241 

TD: Gace ee 0. 43 

100 ...... l 2 3 54 

150 ...... | m 0 3 

ZOO: is 0 16 

250  ...... 0 | 2 

Totals ...| 129 12 | 23 9 47 220 14,274 


Total capacity, 129,056 kw. Approximate total value at present 


prices, £200,000. 


Table II.—Record of the Fuses Blown and Cut-outs Destroyed during the 
Year 1913. 


Due to 


Other Total. 


| lightning. causes. 
Foses DOWD > vicies ence eek acies eoe E EAE 911 678 | 1,589 
Transformers burned out ..................... | 129 | 91 220 
Total cases of trouble ................ eee 1,040 | 769 1,809 
Cut-outs destroved | .......... usse 717 |! 332 409 
Ratio of cut-outs destroyed to total cases 
Ol CrOuble: iocis empero dre qo o tnd tees T4 43 225 


* Abstract of à Paper read before the American Institute of Electrical l 


Engineers. 


more apparent. A record of the transformer troubles on the system 
familiar to the writer for the year 1913 is given in Tables I. and II. 
In discussing possible improvements in the specifications of trans- 
formers it is convenient to use as a basis the standard specifications 
for transformers issued by the Bureau of Standards (Circular No. 22, 
1911), which may be said to represent fairly present American 
practice. The criticisms of the specifications which follow are, 
therefore, to be considered as being directed against the present 
practice rather than against the specifications. 


Name Plate.—It is the custom of manufacturers to furnish a 
name plate on which the lettering is of sufficient size to be read 
when the transformer is standing on the store-room floor, but which 
is somewhat more difficult to read when the transformer is installed 
on the pole, particularly so in the larger sizes of transformers. The 
name plate is so far from the pole that the lineman must unsnap 
his life belt in order to get in a position where he can read the name 
plate. If the safety first campaign is to be extended to name plates 
ou transformers, they will be located in such a position and the 
lettering will be of such a size that a lineman, without risking his life, 
can read the name plate while the transformer is in position on 
& pole. 

Cases.—The standard specifications provide for eyebolts or hooks 
for handling transformers. With the class of help that is used in 
handling small transformers, either in the store room or outside, it is 
very difficult to prevent the men from using the primary or secondary 
leads as handles. It appears possible for the manufacturers, at no 
great expense, to fashion the covers of the smaller sizes of transfor- 
mers so as to provide a handle on each side that would be somewhat 
more convenient for the purpose than the primary leads. 

No mention is made of terminals on the primary or secondary 
leads, but such terminals appear to be quite desirable and are fur- 
nished by some manufacturers. It has been suggested that terminals 
should be located just outside the porcelain bushings with a solid 
rod through the bushing. If this could be done the leads would be 
so short that there would be no temptation to use them as a handle, 
and, in addition, the solid rod sealed into the bushings would abso- 
lutely prevent the siphoning of the oil through the leads. In this 
manner two of the most aggravating petty annoyances in connection 
with transformers would be eliminated. 

Cut-outs.—The specifications require two primary cut-outs to be 
furnished with each transformer, but make no mention as to the 
qualities desired by these cut-outs, assuming, apparently, that any 
cut-outs supplied by the manufacturer will be satisfactory. This 
assumption is not warranted by experience. The number of cut-outs 
replaced in a year exceeds the total number of burned-out trans- 
formers, indicating that the cut-outs are a less reliable piece of 
apparatus than the transformers. On the system under discussion 
the larger sizes of transformers were operated without cut-outs for 
several years, as it was found that better service could be given to 
customers in this manner than with the types of cut-outs which were 
available. If a company is buying transformers on specifications 
the probabilities are that within a few years there will be trans- 
formers on hand made by several manufacturers, and as several 
makers furnish their own type of primary cut-outs with the trans- 
formers the operating company will soon have several types of cut- 
outs, and must keep in stock and furnish to their troublemen a full 
line of the various sizes of primary fuses for each of the several 
makes of transformers. It would beabetter plan to have the trans- 
former furnished without cut-outs, and for the operating company 
to secure the cut-outs that are found to be best adapted to its pur- 
pose, using one type for the smaller sizes, with one or two additional 
types of cut-outs for the larger sizes of transformers. Enclosed fuses 
appear to be the only satisfactory type for the sizes above 40 kw. 
Some of the points that should be included in the specifications for 
transformer cut-outs are as follows: They should be capable of 
opening the circuit of the transformer whether the short-circuit 
occurs when the cut-out is cold or when it is heated, due to the load. 
It should be impossible for the plug to drop out due to the jarring 
or the pole, or to be blown out by blowing the fuse, or by short- 
circuits or arcing in the cut-out. It should have sufficient distance 
between terminals, so that if the fuse blows in a driving rain or wet 
snow storm the current will not leak across the cut-out between ter» 
minals and destroy the cut-out. The plug should be provided with 
a handle of such size and shape that the cut-out can be readily 
removed by a troubleman when wearing rubber gloves and when the 
handle is wet with rain or covered with sleet. The plug should have 
a shield of such size and shape that when the plug is inserted on @ 
short-circuited transformer the resulting arc will not cause any 
injury to the troubleman. The cut-outs for the smaller sizes of 
transformer should be designed for the use of metal strip fuses. The 
ee parts should be designed so that the fuse can be readily 
replaced. l 
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of different makes, the standard specifications stipulate that if the 
transformers conform to the qualifying specifications the relative 
value of the transformers can be determined by a process of valuation 
of the guaranteed copper and iron losses. If this assumption was 
borne out by experience, then we would expect to find that the per- 
centage of burn-outs of the various makes of transformers from all 
causes during the period of the year was approximately equal. In 


Fig. 1 are shown the results of a recent year's experience with four 
All transformers included in these 


Connection. Boards.—The specifications require that: “ The ends 
of the primary coils shall be brought to a convenient connection 
board of poreclain"orgother suitable material within the case, and so 
arranged that the primary coils may be put in seris or in multiple," 
and also that ^ sufficient oil shall be furnished to completely immerse 
core, windings and connection board." All manufacturers do not 
agree that the terminal board should be submerged. It has even 
been contended that the connection board could be so designed and 
located that the lightning would jump across the terminals of the 
primary coils or from the primary terminals to the cover before the 
potential across the terminals of the coils could rise sufficiently high 
to burn out the coils. In looking for evidence bearing on this theory 
it was found that the repair shop3 had been, for several years, 
removing the connection boards from all transformers that were re- 
wound, and that the percentage of troubles on these transformers 
was less than with new transformers containing connection boards. 

An investigation was made of all transformers whose fuses had blown 
during a severe lightning storm, and signs of arcing at the terminal 

board were found in a large percentage of the transformers. These 
facts seemed to indicate that the connection board was the cause of 

many of the troubles during lightning storms. For the purpose of 
checking this theory, circuits with a total of over 1,600 transformers, 
having the connection boards removed or submerged, were made. 

The scheme of lightning protection was not changed, so that the only 
diterence between these transformers and those conforming to 
standard practice was the removal or submerging of the terminal 
boards, The results of this experiment for the year 1913 are shown 
in Table ITI. In this table, under the heading ‘‘ Fuses blown " are 
included all cases of trouble which involved blowing of the primary 
fue, but which left the transformer in operating condition. Under 
" Burn-outs " are included all transformers which were not in con- 
dition for service and had to be replaced. The results as shown in 
this table indicate that the terminal board above oil is the cause of 
about 60 per cent. of the troubles during lightning storms. The 
results further indicate that the connection board does not act as a 
lightning arrester in protecting the transformer coils from damage, 
but, on the contrary, that a larger percentage of coils are burned 
ont when transformera are provided with such connection boards 
above oil than when they are removed or submerged. It appears, 
therefore, that the standard specifications have taken & long step 
forward in specifying that the connection boards must be submerged 
under oil, but as only a small percentage of the transformers that are 
provided with connection boards are ever used on 1,000-volt circuits. 
It is therefore suggested that a further improvement could be made 
by requiring that transformers for use on 2,000-volt circuits shall be 
famished without connection boards, and limiting the use of trans- 
formers with submerged connection boards to those companies which 
have 1000-volt distributing circuits. 

Oil—The standard specifications require that oil be furnished 
with the transformers. The situation with oil is somewhat similar 
to that regarding cut-outs. Each manufacturer furnishes a different 
type of oil, so that with several makes of transformers in use it would 
be necessary to keep on hand several kinds of transformer oil, avd 
to se that the proper kind of oil was sent out with each transformer. 
lt is posible to obtain a good grade of transformer oil which is 
entirely suitable for use with all of the several makes of transformers 
now on the market. Therefore, it appears to be a better practice in 


different makes of transformers. 
results have passed the qualifying specifications referred to; but, as 


shown by the figure, there is a wide range in their ability to with- 
stand the conditions of service. The percentage of burn-outs in 
service for the best transformer was about. one-third the percentage 
for the rest. It is, therefore, submitted that it should be possible 
to devise a specification so that there would not be as great a range 
in quality of the transformers which have passed the specifications. 
In order that the cost of the transformer losses and the cost of 
repaira of the various types may be shown in their proper relation 
to each other, the results shown in Fig. 1 have been applied to the 
entire installation, assuming that all transformers on the svstem are 
of each of several types, and estimates made showing what the total 
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cost of repairs for one year would have been for each of these types of 
transformers. The iron and copper loss guarantees were also 
obtained from the same four manufacturers and the total losses for 
one year were calculated on the assumption that all transformers 
were furnished by each of the several manufacturers. "The 
results of these calculations with different values assumed for the 
losses and for continuity of service are shown in Tables IV. and V. 
It is not intended that the assumed values should represent the 
opinion of the author as to the value of these items, but they were 
assumed over a wide range for the purpose of showing the effect 


Table IV —Operating Costs of Four Types of Transformers for the Year 


1913 under Assumed Conditions. 


dE | A. | B. | C. | D. 


— 


l. Cost of iron and copper losses at. an | ; 
assumed value of fd. per kw.-hr. ... £31,720 £29,660 £29,200 £30,800 


ies transformers on specifications to require that they shall 
i umished without oil, and to buy the oil separately under proper | 2. Replacing and repairs.................. 1,540 2,220 2,980; 3,960 
Hi nm provided, however, that the purchasr has suitable | 3. Estimated loss of income due to ! 
acilities for making the necessary tests. burn-outs ........ €——À (MÀ à | 53 74 | 102; 135 
Design, Materials and Workma nship.—In comparing transformers | 4. Total of items 1, 2and 3 ........... .... £33,313 £31,954 £32,282 £34 895 
Te ——————— — Hm prestige (assumed. as 15 Ms ih | iii 
times loss of income) ................ e 795. Ll 530 | 
ams III .—Com parative Record of Transformer Troubles due to Light - Dese eel BLUR d uie: 
11ih Transformers having Connection Boards above. Oil and with | 6, Totals of items 4 and 3. ............... £34,108 £33,064 £33,812 £36 920 
ae od. 


Connection Boards Removed or S ubmerged. 


| 


| Boards . ' 
i Table V.—Operating Costs of Four Types of Transformers for the Yea 
Genera! Particulars. above d 1913 under Assumed Conditions. / ad 
ete | om | merged. | — ie | A. IMMO 
L No. of t i ee eee ol eq eee en Civ eg Ti cosa Tun uet BEN 
2 qe lage TE E EE viewers suas $e | 9,878 | 1,648 1. Cost of iron and copper losses at an| 
out damage to c ee : : ; assumed value of {d. per kw.-hr. .../£10,572 £9,890 £9,738 £10,300 
3 Coils b ercentage 8 3: 2. Replacing repairs ........ce cee eee ees 1,540, 2,220 9 M'Y 
urned out D CLE. d ens E e à a 3. Estimated loss on income due | | s 200 
rce i 6 i i - ] 
+ Connection boards damaged, leads burned off, &c. No. | 36 0 a eee d ds Ta, 135 
5 Toial ics . Percentage ; 0°36 0 |4. Totals of items 1,2 and 3............... £12 2.8: 
"tal clas: ed as burn-outs, sum of items 3 and 4... No. | 113 10 5. Loss of prestige (assumed as 15, a pe 212 Ba £14,395 
6, Percent 114) 06l imes loss of inco 
Total cases of trouble sum of items 2.3 and d NE | 883 si times loss of income) | .................. | 795 i 1,110 1,530 | 2.025 
Percentage, 8:95 | 4°01 6, Totalofitems4and5 osses... £12,960 £13,294 £14,350 £16,420 
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which these values would have in the selection of the best type of 
transformer for any particular set of conditions. An inspection 
of these tables shows that the determination by an operating com- 
pany of the best transformer for its purposes depends upon the 
values placed by it on the transformer losses and on the continuity of 
service. If it places a high value on the transtormer losses, this 
feature will determine the best transformer for its purposes. The 
figures also show that the cost of repairs is a comparatively minor 
item, and that a high value must be placed on continuity of service 
in order that the savings due to the most reliable transformer may 
offset the cost of its increased losses. 

The Protection of Transformers.—Transformers while in service 
must be protected from overloads and from lightning. It is cus- 
tomary to endeavour to protect against overload by means of 
primary fuses. In practice, a great many minor troubles occur on 
the premises of customers which will blow the primary fuses. Such 
troubles should result in the blowing of the secondary fuses on the 
premises of the customer, and the primary fuses should not blow 
unless there is trouble within the transformer. To secure this 
result, the transformer must have primary fuses corresponding to 
several times its rated capacity, so that a slowlv increasing load 
would burn out the transformer. Protection from overloads is best 
secured by proper records and by occasional tests as a check on the 
records. During the year 1913 the number of transformers buracd 
out by overload was less than one-tenth of one per cent. of the 
number installed. This record indicates the entire feasibility of 
protecting transformers against overload by means of the records and 
tests. The primary fuse should, therefore, be regarded as a device 
for disconnecting a defective transformer so as to protect the rest of 
the service, and not for the protection of the transformer itself from 
overloads, Protection of distributing transformers against lightning 
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has apparently notzreceived the attention that it deserves. The 
record of lightning troubles for the year 1913 is shown in Fig. 2. 
These results show (that the larzer sizes of transformers are com- 
paratively immune from lightning, and that the greatest number 
of troubles oceur with the smaller sizes—that is, the sizes below 
10 kw. The number of transformers of these sizes comprise about 
70 per cent. of the total installation, so that the transformers which 
are most susceptible to damage by lightning are the most numerous. 
It is suggested that careful attention by the manufacturers to the 
primary bushings, the clearance of the primary leads inside the case, 
the manner of their support and other minor details, would probably 
result in a material improvement in thesc records. 

- In addition to the experiments mentioned above, which involved 
the removal of connection boards from a large number of trans- 
formers, some further experiments were made in another area, which 


Table VI.—Record of Transformer Troubles due to Lightning, showing 
the Improvement in Service due to the Increased Lightning Arrester 
Protection. 


Ratio of arresters 


to transformers. 
i 


- -. Location of arresters. 40 per cent. 100 per cent. 
On On transformer 
line poles. poles. 
Number of transformers | .............. 9,878 1,560 
Fuses blown  ..................... Number | 110 85 
Percentage TS 55 
Transformers burned out ...... Number 113 6 
Percentage | 1:15 0:39 
: Nors.—All transformers had connection boards above oil. 
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consisted in installing lightning arresters upon the same pole with 
cach of a large number of transformers. The remainder of the dis- 
tributing system in question is protected by arresters not located 
on the transformer poles, but scattered over the lines at a distance 
of about 2.000 ft., resulting in a ratio of arresters to transformers of 
about 40 per cent. The results of these experiments are shown in 
Table VI. In that portion of the territory where there was an arres- 
ter on the same pole with cach transformer, the results to date as 
compared with the older practice indicate that the percentage of 


transformers burned out by lightning is reduced by about two-thirds. 


The several experiments indicate that by the combination of the two 
schemes, and possibly by some further improvements in some details 
of the transformers, and in the design of the lightning arresters, 
there should be no great difficulty in reducing the percentage of cases 
of trouble due to lightning to one-fifth, and possibly to one-tenth, 
of those experienced in former years. 


SOME ECONOMIES IN THE USE OF ENERGY IN 
ELECTRIC FURNACES.* 


BY F. A. J. FITZGERALD. 


Summary.—The author points out the general directions in which 
economics in electric furnace energy may be effected, explaining, at the 
same time, that much work in this connection has been ill-directed. 


The relatively high cost of the heat unit generated by means of 
electricity as compared with fuel has led all those interested in the 
development of electrothermics to give serious consideration to 
economies in electric furnace practice. While the end sought is 
most desirable, it is unfortunate that its pursuit has led to much 
misdirected etfort, which, instead of realising economies, has resulted 
in waste and consequent retardation of electric furnace development. 

In electric furnace practice there are two errors which are often 
made in the name of economy, first, in attaching an exaggerated 
importance to the saving of the heat units generated by the electric 
current, and, second, in the inefficient and expensive machinery used 
for the purpose, with the result that in slightly increasing the efficiency 
of the furnace there is a greatly increased loss of energy. In attempt- 
ing to realise energy economies in electrie furnace practice the first 
consideration should be the conditions governing the cost of power, 
and this can be best illustrated by abstracting parts of a typical 
power contract : 

]. The power company agrees to deliver so many _ horse-power 
24 hours cach day and every day in the year for a period of years. 

2. In case the purchaser's requirements are greater at times than 
the “ firm " horse- power agreed to be taken and paid for, the power 
company agrees to supply such intermittent demands, but in that 
case the amount to be paid for is the average of the highest daily 
one-minute peaks occurring during the month for which the charge 
is made. 

3. By " firm power " is meant the amount of power agreed to be 
taken and paid for by the purchaser, whether or not he uses it. By 
“intermittent demand " is meant the highest one-minute peak 
occurring during any one day. 

4. The purchaser must when possible take current equally from 
the three phases, but whenever it is impossible, and the difference 
between any two phases is greater than 10 per cent. of the lesser, he 
shall pay for power as though the current taken from each phase was 
equal to the greatest amount actually taken from any one phase. 

5. The purchaser must always maintain a power factor as near 
100 per cent. as possible, but whenever this is less than 90 per cent. 
the average intermittent demand shall be considered as 90 per cent. 
of the maximum kilovolt-amperes taken for a period of one minute 
each day, except that the average intermittent demand shall never 
be considered less than the “ firm " horse-power agreed to be taken 
and paid for. 

The trouble with many—indeed, I may say, most—experimenters 
who are trying to start commercial plants, and even with some plants 
that are running commercially, is a failure to recognise the significance 
of the power contract. The important consideration in the plant, 
so far as energy economy is concerned, is that from the time the 
current is thrown on 100 per cent. of it must be used 24 hours each 
day and every day in the year. Instead of this consideration being 
the first one, it is continually neglected in the pursuit of some fad, 
such as increased efficiency in the use of heat units, or saving some 
waste gases, or working a complicated continuous instead of a simple 
discontinuous process. The result is that the exaggerated im- 
portance attached to these ends, desirable in themselves, leads to load 
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* Abstract of a Paper read before the American Electrochemical 
Society. 
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large electrochemical works are being supplied with power from the 

mines near which the turbine plant is built. 
The extent to which the modern electric furnace requires energy 
is staggering. A single furnace some 16 ft. square will absorb 
This amount of energy is sufficient for the light and 


12,000 H.P. 
power requirements of a city, so it will be realised that all the avail- 


able weter power, great as it is, will not suftice for the needs of the 


— —_ 


factors far below 100 per cent, or to peaks involving expensive inter- 
mittent charges, or to shutting down to repair or adjust complicated 
machinery built in the name of efficiency, while there is never any 
shutting down of the power company’s bills. 

A general review of electric furnace work during past years shows 
that a great waste has resulted from the efforts of inventors working 
on smelting problems, because they have attempted to develop 
elaborate schemes for preheating furnace charges, for utilising CO 
gas to obtain preliminary reduction, &c., before they have thoroughly 
worked out the simple furnace problems free from efticiency devices. 
The fundamental error of this work is the attemp: to force too rapidly 
the na^ ural evolution from the simple to the complex. Another 
wasteful notion dear to the inventor is the continuous process furnace. 
[n many cases continuous furnaces are apt to mean complicated and 
expensive furnaces. One of these probably costs as much as several 
discon'inuous furnaces. If an accident happens to one of the latter 
there is generally another ready to go on, but with the expensive 
continuous furnace there often is no spare one, or if there is it takes 
along time to get it tuned up to normal working order, and meanwhile 
the power bill is eating up profits. The exaggerated importance 
attached to the continuous process has done harm in another way, for 
it has seriously retarded the development of processes for the utilisa- 
tian of off-peak power. This obviously requires discontinuous work, 
which has earncd a bad name, thanks to the efficiency idealist. 
Incidentally it may be mentioned that a preliminary study of the 
off-peak problem is distinctly encouraging; but I do not believe 
that it will ever be worked out until it is taken up seriously by those 
having power to sell, rather than by the customer. 

After making sure that the consumption of power in a furnace 
plant will be continuous, the next step is to keep the power at 
I) per cent. of that called for in the contract. In furnaces of 
the type that are used for making silicon carbide there is, 
afer starting, a rather gradual decrease in resistance, so in order 
to ke p the power constant some means of regulating the voltage 
must be used. The cheapest way of doing this is to have a step-by- 
sep method in connection with the transformers, but unless the steps 
are very close together it is not economical. A step-by-step device 
gives à load curve that looks like the teeth of a saw, and at the end of 
the vear the energy wasted, represented by the spaces between the 
teeth, will pay for apparatus giving closer voltage regulation. In 
av furnaces we have extremely sudden changes of resistance, which 
should be taken care of by automatic regulators. These are very 
commonly looked on simply as labour-saving devices; but they are 
just as important as savers of energy. They avoid peaks—a fruitful 
wure of espense—and keep the balance between the three phases. 
Ina plant with which I am acquainted the installation of automatic 
regulation has increased the furnace yield somewhat over 10 per cent. 

As regards the question of power factor, this is not usually trouble- 
ome, except In the case of such an apparatus as the induction furnace. 
In this case much may be done by the use of a suitable condenser. 
Thus very satisfactory results were obtained in the case of the 
American Electric Furnace Company's plant in Niagara Falls by the 
u+ of a synchronous motor with over-excited field coils. It was 
shown that in a plant of the kind running commercially the cost of the 
‘ichronous motor would be a good investment on account of the 
“vng in the power bills. As a final useful suggestion in relation to 
energy economies I may mention that in some cases it is possible to 
Pruvide a furnace or furnaces to absorb any power which might other- 


Wise be wasted for one cause or another. 


electrochemical industry much longer. 
It is fortunate for the continucd development. of our industries 


in this country that the production of electric power from coal has 
recently been so simplified and cheapened by our engineers. At the 
present time the cost of producing this power by steam is low enough 
to be considered as rivalling the cost where water power is employed 
under the conditions that generally rule in the practice of electro- 
chemistry. The essentials for cheap power production from coal are 
close proximity to the coal mines, where plenty of water is available 
for condensing and where transportation facilities are adequate. 
The other requirements are met by the very nature of our processes. 
The load factor certainly will be 100 per cent. and the power factor, 
which also enters into the costs, can be kept round 0-93 at the switch- 
board even with the largest types of three-phase furnaces, Then, 
the first cost is kept down from the fact that it is not necessary to 
duplicate the generating machinery, modern boilers and turbines 
are quite reliable, and stoppages are remote and short and are such 
as not to constitute an objection for the purposes under review. The 
actual prospective costs have been given by numerous contributors 
to fellow societies, such as Mr. H. M. Hobart.* This author gives 
the investment cost as £7 per kilowatt for large powers generated 
at 60 cycles by steam turbine machinery and an operating cost 
of 0-125d. per kilowatt-hour as a minimum in cases where all con- 
ditions are favourable, and it is to be remarked that all conditions 
will at all times be favourable for such a plant in a properly chosen 
location, where electric furnaces constitute almost the entire load. 

The Paper alluded to has been criticised as giving the first cost too 
low, but in cases like these, where the whole design and even the 
location are secondary considerations to that of low first cost and 
low operating cost, this criticism will hardly apply, or, even if the 
figures should err a little on this side, they will correct themselves in a 
short time at the rate of monthly progress in such matters as is now 
the rule. The 15 per cent. efficiency that Mr. Hobart assumes is 
daily being beaten and will most certainly be improved upon in the 
future. One criticism, that a 100 per cent. load factor may well 
be dismissed without discussion as & condition impossible of attain- 
ment, is, of course, wrong for a steam plant operating to supply 
electric furnaces. Then, the furnace itself has a power factor much 
higher than 0-95, and, when the conductors are designed to be as 
little inductive as possible, this can be realised in practice in a three- 
phase furnace of the capacity mentioned. 

For electric furnace work the ordinary three-phase, 25.cycle 
alternator meets all present requirements. — Electrochemists have 
followed the lead of the electricians, and have adapted their furnaces 
to the general scheme of power transmission. While single-phase 
transmission was the rule they conformed to that, though furnaces of 
large capacity were not possible with it. As the three-phase supply 
became more general, three-phase furnaces were constructed, and 
these mostly hold the field to-day for this work. Although the 
25-cycle system is adequate for the present requirements, the trend 
now seems to be to return to higher frequencies than 25 cycles for 
general distribution. Among the electricians the reasons are that 
the 60-cycle converter has now been perfected, line inductance has 
been enormouslv reduced by the use of high transmission voltages 
and the transformers weigh less and are cheaper. But the fact 
remains that large three-phase furnaces are not possible with a 
60-cvele current, unless the electrochemist is prepared with new 
devices for keeping the induction down, since mere compactness 
of the circuit, so far relied on, is no longer adequate for this purpose. 
If it comes about that a 60-cycle current is to be used for large 
smelting furnaces, the clectrochemist must part company with the 
power electrician and develop a current of his own. For the power 
of the three-phase 60-cycle furnace is limited. The cost of power is 
least when the power factor is unity. Therefore, good practice 
demands that this be kept high for the system as a whole and for the 
electric furnace in particular. If we assume a power factor of 0-9, 
as measured on the high tension side of the transformers, and assume 
a delta voltage of 110, then the most power that a three-phase 
60-cycle furnace will take is about 2,750 kw., though by special 
design this figure can be somewhat improved. This is quite low. 
The modern smelting furnace is of decidedly greater capacity, to 
facilitate the extraction of its products. But, if this furnace be 
given six phases instead of three, it will take nearly double the power 
under the same conditions, while if 12 phases be chosen with 12 


POWER FOR ELECTRIC FURNACE WORK.* 
BY W. S. HORRY. 


made The available water-power in America is becoming 
eee used up, and the author discusses the increasing economy of 

“riven units and other possible prime movers with regard to the 
‘velopment of electric furnace processes. 
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carbons in a ring at the furnace, then the power will be nearly four 
times that given, which would be sufficient for present requirements. 

The six-phase secondary can be acquired by a mere change of the 
secondary connections from a three-phase transformer, end 12 
phases can be similarly developed from two such transformers, one 
with its primaries connected delta and the other star fashion, the 
secondary voltages of the two being the same. Another function 
is then added to the transformers to increase the number of phases, 
as well as to lower the voltage, and, by this means, the even power 
produced from all dynamic machinery is reproduced within the 
furnace, although, for economical transmission, onlv three wires are 
employed in the line. 
= With these factors conceded, Mr. Hobart's figures look feasible 
to the writer. The cost of 0 125d. per kilowatt-hour looks reason- 
ably attainable in actual operation for a plant under the conditions 
existing in electrochemical processes. With these estimates before 
us, it looks as if the time was approaching when it will not pay to 
develop comparatively small water powers for this purpose, in an 
out-of-the-way district, away from markets, in a sparsely populated 
country and with high costs for transportation to and from the plant. 
It must not, of course, be considered that the steam turbine is to 
have the entire field to itself in the electrochemical industry, even 
if it looks at present as if it was the only device commercially avail- 
able for supplying 20,000 n.r. electric furnaces, 

The gas engine has also been enormously improved in recent 
years, and it cannot be safely predicted where these improvements 
will lead. The efficiency of these machines does not seem capable 
of improvement, taken alone, but means have been devised for 
utilising the waste heat they eject to develop more power by steam. 
It is certainly the best prime mover in the steel trade, where blast 
furnace gas is available in great quantities. Then the reciprocating 
steam engine has likewise advanced and holds the record to-day for 
coal economy in generating power. Combination plants have also 
appeared, in which each prime mover is allotted its most efficient 
stage of operation. Advance in such matters is so rapid that actual 
figures may not be given, but in general it may be said that the 
investment charges are higher than with the straight steam turbine 
plant, which stands quite alone in capacity and simplicity. In 
places whe-e coal is expensive such refinements may be justified, but 
they are not justified in the electrochemical industry where the 
cost of electric power is of paramount importance and whe e every- 
thing else, even the location of the plant, is to be considered as 
secondary and subservient. 

The actual cost of electric power derivable from a modern steam 
plant is not, however, the only point of view for the electrochemist. 
He requires coal for preparing the materials for the electric furnaces, 
In electrothermal work it pays to roast the ore to be smelted and it 
pays to dry and prepare the coal used for reducing this ore. In 
other processes large amounts of coal are used to concentrate the 
solutions produced by electrolysis. Then it happens that a plant 
Jocated where coal is cheap possesses advantages even if the cost of 
electric power from coal should be higher than that obtainable from a 
hydro-electric plant situated where coal is dear. And, fin lly. there 
is always before the electrochemist the possibility of extracting the 
valuable constituents of the coal and of running the power plant 
with the residue. The by-product coke oven produces sulphate of 
ammonia, tar, coke and gas. The two latter are of use to him in his 
process, and, if the two former can be profitably sold, there would be 
a derived revenue that would operate to lower the cost of power. 
The scheme looks attractive for the reason that the by-products can 
be extracted only to the extent that this is profitable, while the raw 
coal can be served to the boilers if its treatment before use is undesir- 
able. 
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CALCULATION OF THE MAGNETISING CURRENT OF 
THREE-PHASE INDUCTION MOTORS. 


BY S. PARKER SMITH, D.SC., AND W. H. BARLING, A.R.C.S. 


- Summary.—It is shown how the large error introduced into the calcu- 
lation of the magnetising current by assuming a sinusoidal flux distribu- 
tion can be avoided by simply taking the magnetic path one-third of the 
way along the pole-pitch, instead of at the middle, as is usual. 


— 


The main flux in an induction motor can be found at once 
from the E.M.F. equation. In general, there is little error in 
assuming that with respect to time the variation of the pressure, 
and consequently the flux also, follows a sine law. The 
maximum value of the flux per pole 1s then 
RS D E . 10-8 
| max. 


- = =} 


where E —induced E.M.F. per phase, 


k — E.M.F. coefficient 24-24 for a three-phase winding 
with a fairly large number of slots per pole and 
phase and a sine-wave flux variation, 

[| ^ frequency in evcles per second, ` 

T=number of turns in series per phase, 

— pole pairsxslots per pole and phase x conductors 
per slot=p.q. u. 


The difficulty occurs when an attempt is made to calculate 
the magnetising current due to the unknown distribution of the 
flux over the pole pitch in consequence of the variable satura- 
tion of the teeth. A knowledge of the flux distribution or the 
flux density in the gap and teeth 1s essential, however, in order 
to find the requisite ampere-turns. 

If there were no saturation, the distribution of the flux over 
the pole pitch would be identical with that of the M.M.F., 
which is practically sinusoidal, as will be shown presently. 
Despite the fairly large error introduced in many cases by 
nevlecting saturation, designers frequently find it convenient 
to do this on account of simplicity. With the flux distributed 
sinusoidally over the pole pitch. the maximum flux density at 
any section in the teeth or gap is simply 27/2=1-57 times the 
mean flux density at that section: and a minimum of labour is 
thus involved in estimating the requisite ampere-turns. 

Actually. however, due to saturation, the curve of flux dis- 
tribution over the pole piteh 1s usually much flatter than a 
sine curve (ep. Fig. 3c). and the above assumption may at times 
lead to the magnetising current being estimated 20 per cent. or 
more too high. The effect of this error on the prediction of the 
power factor and overload capacity of the motor is well known. 

On the other hand, if instead of Bmax, which bears no con- 
stant ratio to B,,,,. we can calculate the flux density Bz at 
some other part of the pole pitch where the ratio Bz: Bean 18 
practically constant, an equally simple, but much more 
accurate, method of estimating the magnetising current will be 
available. In the present article an attempt is made to show 
how such a procedure is logically justifiable, in the hope that 
designers will see its superiority over the similar method where 
the calculations are based on the assumption of a constant 
ratio Bí, /D,,,,— 1:57. As far as the authors are aware, Dr. 
M. Kloss was the first to draw attention to such a method,* 
though the present treatment differs widely from that followed 
by this writer. At the end of the Paper it will be shown why 
the results agree so well. 


1. THE DISTRIBUTION OF THE M.M.F. OVER THE POLE PITCH. 


Regarding the induction motor as a general transformer, the 
M.M.F. producing the main flux is the vectorial resultant of 
the M.M.F.s of the currents in the stator and rotor windings. 
Confining our attention to the present case, where the whole 
magnetising M.M.F. is supplied by the stator, we can now 
determine the M.M.F. curves for the ordinary condition of a 
current varying sinusoidally with respect to time. 

In Fig. 1a, the distribution of the electric loading over the 
pole pitch, expressed as ampere conductors. is shown at the 
instant when the current in phase I is at its maximum value. 
The distribution of the M.M.F. is obtained by integrating the 
curve of electric loading, and is shown in Fig. lb. Any 
ordinate of the curve F, then, denotes the M.M.F. acting on a 
tube of force at that place. As seen from the diagram, 


ara 


y-2. u. Lan 5 
MN « 

where I=effective value of the current. In drawing these 
curves, the steps caused by the concentration of the conductors 
in slots are not shown ; but a uniform distribution of the wind- 
ing over the circumference is assumed. The mean curve thus 
obtained makes the diagram independent of the stator slotting. 

In Figs. 2a and 2b the corresponding diagrams are drawn 
for the instant when the current in phase II is zero. These are 
the two limiting cases between which the M.M.F. fluctuates 


~* “Elektrotechnik und Maschinenbau,” Heft 41, 1910. An abstract 
of this article appeared in THE ELECTRICIAN, Vol. LXV., p. 110, April 29, 
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at a frequency equal to six times that of the fundamental, The results of these analyses are very interesting, not only 
I whilst the M.M.F. curve itself 1s seen to revolve in space at a | for the case being considered at present, but also when dealing 
po ui speed corresponding to the supply frequency. with armature reaction of three-phase windings in general. 
b We see :— 


Fig. a — Electric Loading in 
Amp-Conductors. 
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1. The fundamental is the same in each and has the ampli- 
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aductor 


or for a complete magnetic path 
AT oinn 268g. Ua. v s (2 


" 9. All harmonics vanish whose orders are a multiple of three- 
3. All remaining harmonics are small and have the same 
amplitude in each curve, though some signs differ, which 
accounts for the difference in the configurations of the two 
curves. 
| It is thus seen that the two M.M.F. shapes in Figs. 1b and 2b 
| 7 have a common fundamental and very small harmonics (the 
largest, the fifth, is only 4 per cent. of the fundamental). Hence 
we may take the fundamental to represent the curve of mean 
M.M.F. distribution, without introducing any appreciable 
error. For all practical purposes, then, we can say : When the 
current varies sinusoidally with respect to time, the menn distribu- 
tion of the M.M.F. of a three-phase winding is a sine curve of 
amplitude 1:29q.u.1I. The maximum ampere-turns acting 
over a complete magnetic circuit is 29:58 qu. T. Atany other 
point, z, the M.M.F. over a complete circuit will be :— 
AT,—AT,,, sin O=2-58 q . u . I . sin Üamp.-turns,... (3) 
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Fig 3c.—Flux Distribution.(B -Curves). 
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| - For the pointed curve in Fig. 1b TOC | 
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In calculating the flux distribution it is simplest to take a 
section through the air-gap and find the flux density over the 
pole-pitch. To do this a certain flux density, B, in the gap is 
assumed, and the ampere-turns calculated needful to drive the 
flux corresponding to this density through the gap and the 
stator and rotor teeth in a complete circuit. Repeating this 
for different values of B we get the curve B=/(AT) in Fig. 3a. 
If necessary, this curve can be corrected to take into account 
the extra ampere-turns required by the cores. Corresponding, 
then, to the sinusoidal M.M.F. curves a’, b', c', &c., in Fig. 3b, 
the curves a”, b”, c", &c., in Fig. 3c, of flux distribution can be 
at once projected, as shown. The latter curves then represent 
the distribution of the flux over the pole-pitch, or the flux 
density in the air-gap. For the sake of brevity they can be 
called the B curves. 

It is seen that the B curve becomes more and more flattened 
the higher the saturation is carried, and for normally-rated 
motors the assumption of a sinusoidal B curve is inadmissible. 
Before proceeding to discuss this shape, it may be pointed out 
that, since the area of the B curve represents the flux per pole 
per em core length of the machine, to find the total flux per pole 
for any value of AT max. it is only necessary to measure this area 
by means of the planimeter or otherwise and multiply by the 
core length. If, then, we plot (D—/.(AT,,,)—/. (I), where 
ATaax7—258 q.u.I-const. I, we can at once read off the 
magnetising current for any given flux in a given machine (see 
Fig. 4). This method is far too cumbrous for calculating 
individual machines; nevertheless it is accurate so long as the 
correct magnetisation curves for the iron are used when cal- 
culating the curve B=f(AT max) =f . (I). On the other hand, 
with standard slottings, such as are met with in motors sup- 
plied from stock, such a curve has only to be obtained, either 
by calculation or measurement, once for all, whence the 
magnetising ampere-turns AT max. are read off straightaway by 
2-58q.u 
found. The possession of such curves for standard lines can 
greatly facilitate the work in the design office. 

At present, however, we need the B curve in order to 
discuss its shape, and therefrom derive a simple direct method 
of calculating the magnetising current. 


the designer and the magnetising current I— is 


3. DISCUSSION or THE SHAPE OF THE B CURVE. 


Let Bon 2 denote the mean ordinate of the B curve and 


tL 
B, the ordinate of the B curve at the point z. Then we define 
B; 
Be 


If, now, a point, z', can be found for which K is practically 
constant in all normal machines, we can at once determine the 
corresponding flux densities at z' in the teeth and gap, and 
consequently the requisite ampere-turns. We shall now see 
whether such a point exists, and, if so, where 1t 1s. 

The equation of the B curve, which has only odd harmonics 
and is symmetrical about the 2/2 axis, 1s 


B,— B, sin 0 -- B, sin 30+ B, sin 50+... 
and the mean ordinate is 


, 
Baen =- (B1 +4}B3+4Bs - - -) 


We shall now consider two definite points for z'—namely, at 
the middle of the pole-pitch and at one-third of the way along 


the pole-pitch respectively. . 
1. Consider the value of K when z'—7/2, or 0—90'. 


Big By BB 
Ke= 5 =9 
mean -(B1+4Bs+¿Bs+4B:+ ee :) 


Then 
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Now, it is seldom found that the harmonics in a B curve of the 
class we are considering exceed 5-10 per cent., and are usually 
less than 5 per cent., except in the case of the third (cp. Fig. 3c). 
Consequently all such terms as B5— B; will be small compared 
with B,— Bs, whilst the terms for the higher harmonics in the 
denominator fall off rapidly. We have, then, approximately 
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It is seen from this expression that Kou is very sensitive to 
the value of]B,. For example, if Bg is 10 per cent. of B,, 
K» = 1-365, whereas, for a sine wave, Ko, — 1:57, a difference 
of 15 per cent. 

This is quite sufficient to show the inconstancy of z' at 90°; 
and since actual cases where Ko» —Boc/B,,, 1-4 to to 145 
are quite common, there 1s usually a fairly large error intro- 
duced into the calculation based on the assumption of a sine 
wave. 

2. We now consider the value of K when z'— 1/3, or 0=60. 
This is the point where the third harmonic is zero, and is the 
position used by Dr. Kloss in the Paper already referred to 


3 
o (B, — B; 4- B. oe .) 


Then Ke = 


Ut $Bst iB ira) 


Introducing the same simplifications as above, we get 
VIa B, aap 1 
2 2B,+4B, |^. 
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This is seen to be much more promising for K —constant, for 
even in the extreme case, when B,=0°1B,, Kso —1:32, whilst 
for a pure sine wave 

Koo = Bev B. sin 60? 


Died 2 B 
JU 


max. 


— 1:36, a difference of only 3 per cent. 
Or, again, if we take the common shape where B4—5 per 
cent. and B; = —2 per cent. of the fundamental (cp. d", Fig. 3c), 
then Ko» — 1-37, which is also seen to be practically the same 
as for & sine wave. l 

By taking z'— 7/3, therefore, we obtain a point for which 
the value of K is practically constant and equal to the value 
given by a sine curve. 

To check the position of this point on actual machines we 
can proceed as follows: The B curves are calculated by the 
method described in Sect. 2 for the most diverse conditions under 
which it is intended to wind the type of motor in question for 
normal working. If the B curves thus obtained are then all 
reduced to the same mean height and placed on the same base, 
or, in other words, if they are all reduced to the same area, 1t 13 
found that thesefcurves do not all intersect at a common point, 
but the points of intersection lie between two extreme positions, 
xı and z, . The nearer these two limits lie together, of course, 
the more nearly will they approach the common value 2 . In 
the cases investigated by the authors the points of intersec- 
tion z, and z, were found to be as follows :— 


EE 


Limit. e. | Ks. | Kao". 
o ee ae 
x 60° 1-356 | 1-356 
z, 56-5? | 1-305 1345 — 
. o 
From this it is seen that the ratio Kae of the ordinate at 60 
ratio Ke at 


to the mean ordinate is more constant than the P 
the actual points of intersection, although the ditier 
between the mean values is not considerable. 
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A further check on the constancy of Kee: over the practical The calculation is best carried out in tabular form, thus — 
ranze, and the wide deviation of Ko» from the sine-wave aani nee 
ratio. is seen from the table in Fig. 3c. 


| | | Flux- i at AT= Latem 
Part of path. Area. Length. Jensi ty. atícm. : ! 


——— 


—— — 


This is quite sufficient to show that in general the variations Rehnaa oh EN 
in the value of K at 0— 60^, or z' —T/3 are very small indeed, Giatorcdrexss = "WS p | 
and it is found quite sufficient for all practical purposes to take | - l 2A, eee 
the value of Kg; — 1-36, which would obtain at 7/3, or 0 —60? e m 
with a sine-wave distribution of the flux over the pole pitch. esae MES d 
It is thus seen that while a serious error may be introduced | Stator teeth . ———— | —3L ——— 
through assuming a sinusoidal flux distribution when the = Amin. -136E 
maximum value Kgo»—1-57 is taken, the error is practically Amin v" 
neglizible when Kaos —1:36 is used, due to the fact that the i xx jr 1.36 ? 
harmonies at the latter point have very little effect. acu ve E» Ho s 
Consequently, the amendment of the old method merely cxx DD DUM EQ DM CM SEES 
consists in calculating the required magnetising ampere-turns ln —1:36 
at a point one-third of the way along the pole pitch—i.e., at O | Rotor teeth . —- CS op . ^" 
=â —instead of at the middle of the pole pitch—z.e., at 0 | =Amin. 1.35 È 
-W' The ampere-turns acting over a complete magnetic | Amin 
path (pole pair) at 0=60° follow at once from equation 3, thus ras ——-— 
; Rotor core ...| = A. ew pus om 
AT, —2-58q. u . I. sin 600—224 qu. I, 2A. 
whence I= T , amperes. | o ATi = | 
| The above investigation was carried out at the Citv and 


Guilds (Engineering) College, and the authors have to acknow- 
ledge their indebtedness to Prof. T. Mather, F.R.S., and Mr. 
R. G. Jakeman, B.Sc., for friendly criticism, and to Messrs. 
J. W. Sims and A. J. Ramsay for making the drawings. 


The values given by Dr. Kloss in the article referred to are 
K=1-27 and ATs =2:12q.u.I. The method used by Dr. 
hos in deducing these values was different from the foregoing. 
being graphical rather than analytical, and the stepped M.M.F. 
curve was used for finding the point of intersection. The 
results given by his constants, however, differ very little from 
those obtained when the authors’ constants are used, as can be 
seen at once from a comparison of the two sets of constants. 

The method thus proposed is really no different from the old 
one widely in use, but it will be found to give much more 
reliable results, and there is certainly no difficulty whatever in 
calculating the flux densities at 60° instead of at 90°. The only 
alteration im the calculation is in finding the ampere-turns 
needed for the cores. Here it must be remembered that we 
are no longer considering the path between the middle of one 
pole and the middle of the next, but between two points each 
one-third of a pole pitch away from the origin. Thus the 
length of path for the cores will only be two-thirds of a pole 
pitch, and not a full pole pitch. This, however, is usually 
quite a small matter, since the ampere-turns for the cores of a 
J-ercle motor are a very small percentage of the total. 

Though this method gives such excellent results for three- 
phase motors, it is not suggested that it is of universal applica- 
tn for finding the magnetising ampere-turns where distributed 
exciting windings are concerned. Thus, in machines with high 
saturations, like turbo-alternators with non-salient pole rotors, 
crm two-phase motors, where the M.M.F. curves are by no 
means constant, the problem is not so simple; but it isnot the 
authors’ intention to discuss these cases here. 


SOURCES OF DIRECT CURRENT FOR ELECTRO- 
CHEMICAL PROCESSES.* 


BY F. D. NEWBURY. 


Summary.—The difficulties of constructing machines to give a large 
current output at a low voltage are discussed, together with the other 
problems connected with power supply for electrolytic purposes. The 
possible arrangements for obtaining direct current from steam and 
water driven units are fully dealt with. 


The electrical power problem involved in all commercially im- 
portant electrochemical processes is the production of verv large 
amounts of direct-current energy at comparatively low voltages. 
Single circuits often require as much as 10,000 amperes, and in 
electrolytic processes the voltage is rarely more than 250 volts. The 
design of direct-current machinery, either generators or rotarv con- 
verters, of sufficient current capacity tor electrochemical work is a 
problem of considerable inherent difficulty because of the large 
currents involved, the high speeds of the preferred prime movers, 
and the continuous full-load service required. "The large currents 
and high speeds are closely associated, and may be discussed together 


a3 the commutation problem. 

The Commutation Problem.—In direct.current generators and 
rotary converters the speed and the permissible number of poles bear 
a certain relationship; the product, in terms of revolutions per 
second and pairs of poles, is the frequency. The current output in 
commutating machines is proportional to the number of parallel 
circuits in the armature, which in turn is equal to the number of poles. 
The tendency, therefore, is to increase the number of poles inde- 
finitely as the required current output is increased. But this inde- 
finite increase is limited, to mention only the most important factors, 
by the number of current collecting brush arms that can be placed 
around the commutator and the number of commutator bars that 
can be placed between brushes without exceeding safe commutator 
peripheral speeds. If conservative design limits are not to be ex- 
ceeded it is necessary to keep the frequency within 60 cycles and 
desirable to keep it within 50 cycles. 

With the maximum number of parallel circuits and poles that can 
be used, the total current output is then limited by the permissible 
length of commutator. At the higher commutator peripheral speeds 
required by the frequencies usual with the direct-current generators 
under consideration, 800 amperes per brush arm is as high as should 
be considered under the continuous service required by electro- 
chemical processes. With these none-too-conservative limits of 50 
cycles and 800 amperes per brush arm, the following maximum 


i. CALCULATION OF THE MAGNETISING CURRENT. 


For the sake of completeness it may be useful to refer briefly 
fo the several steps in the calculation of the magnetising 
Current. 

. -8 

l. Find the main flux Ọpa. = : n 


2 Find the areas and lengths of the various parts of the 
magnetic circuit. 

3. Find the flux-density in the teeth and gap at 0—60" 
(namely, 1-36 times the mean flux-density in the respective 
parts) and the corresponding ampere-turns. 

4. Similarly, find flux-density in cores in usual way and the 
oe needed to drive flux over two-thirds of the pole 
piten. i 
5. Sum up the several ampere-turns to find AT, and cal- 


T. Teo 
culate the magnetising current from I = as i “—— amperes, where 
24q.u 
] - number of slots per pole and phase and u — number of con- * Abstract of a Paper read before the American Electrochemical 
ductors per slot. | | Society. 
D 2 
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current outputs are obtained for 250 volt direct-current generators 
for the range of speeds commonly used :— 


— STS — ——— 


Kilowat 


Prime mover | 
and Poles. Frequency., Amperes. at 
generator speed. | 250 volts. 

1,800-1,500 4 600-50 | — 1,600 400 
500 12 50 | 4,800 1,200 
400 16 53 | 6.400 1,600 
300 ZO 50 | 8.000 2,000 
250 24 50 9,600 2,400 
200 30 50 12,000 3,000 
175 34 40-5 13.600 3.400 
150 40 50 


16.000 4,000 


—_— — 


Larger outputs have in some instances been obtained at certain 
speeds, but only at the expense of reliability in operation. Double 
commutator generators, if used, would double the above ampere and 
kilowatt limits, but this construction has had to be abandoned for 
large machines owing to inherent difficulties in operation. It is 
evident from the above discussion that the major difficulties in 
building generators and rotary converters for large currents centre 
in the mechanical design of the commutator. The peripheral speed 
is pushed to the highest limit to obtain room for as many poles as 
possible; the length of commutator face is made as long as possible 
to increase the permissible current per circuit to the limit. 

Three constructions have been developed and are in more or less 
general use to meet these severe conditions. (a) A modification of 
the ordinary V.ring construction involving an additional auxiliary 
V-ring at the outer end of the commutator ; (b) a modification of the 
ordinary V.ring construction involving a shrink-ring midway be- 
tween the two ends of the commutator bars; (c) a simple shrink. 
ring construction involving two or more shrink-rings, depending on 
the length of the commutator, 

The so-called three V-ring type retains all the advantages, from 
the repair standpoint, of the simpler two V-ring tvpe. The com- 
bined V-ring shrink-ring type has the disadvantages from a repair 
standpoint inherent in the simple shrink type. These two types are 
comparable in their range of application. Such commutators have 
been built 20 in. to 25 in. face and 5,500 ft. per minute peripheral 
speed. The simple shrink-ring type obviously does not. permit of easy 
repair and is limited to comparatively small commutator diameters. 
It is, however, the strongest construction available for smaller 
diameter commutators, and is necessarily used for direct-connected 
turbo-units, With regard to the operation of machines having long 
high-speed commutators, it should be remembered that it is very 
seldom that additional grinding and tightening is not necessary after 
installation, owing to the compressibility of the insulating material. 

The Distribution Problem.—Energy in the form of heavy currents 
at comparatively low voltages, as used in electrochemical work, is 
not efticiently transmissible; it must be used substantially where it 
is generated, since for distances more than a few hundred feet the 
cost becomes prohibitive. For transmission distances of 1,000 ft. or 
more it is usually necessary to consider transmission at a higher 
voltage. This introduces the alternating-current generator and 
rotary converter combination of power supply. The relative loca- 
tion of power station and the pots or tanks where the current is used 
has, therefore, an important bearing on the choice of a power system. 

Vollage Variation. —Vlectrochemical plants usually require some 
means of adjustment of the voltage in order to maintain constant 
current under the varying circuit conditions incident to operation. 
With direct-current generators this is readily obtained by simple 
ficld-current control, a single generator usually supplying a single 
series of tanks. With rotary converters, if the required range is not 
more than 5 per cent. it can also be obtained by adjustment of the 
field current, assuming sufficient reactance to exist in the alternating 
circuit. If a greater range of voltage variation is required, several 
m^thods are available, the one commonly preferred at the present 
time involving the addition of a small alterpating-current generator 
to the rotary converter unit, this generator acting as a synchronous 
booster. In both generators and rotary converters the performance 
under the wide range of volte ge sometimes required has been great lv 
improved, in recent designs, by properly proportioned commutating 
poles. 

Continuity of Serrice.—A feature of electrochemical load that has 
an important bearing on the satisfactory performance of the cau. 
ment is the requirement for steady full-load operation for long periods 
without shut-down. Many commutating machines that will operate 
with entire satisfaction on a fluctuating railway or lighting load will 
fail utterly on à continuous load of no greater value than the average 
load in the former case. The tluctuating load affords periods of "E 
loud during which the commutator and brushes ean clean and polish 


themselves and the daily shut-downs permit the correction of inci- 
pient troubles. 


Steam Turbine-driven Units.—Four arrangements involving steam 
turbine prime movers have been more or less successfully operated : 
(a) Direct-connected commutator-ty pe direct-current generators ; 
(b) direct-connected unipolar-type direct-current generators ; (c) 
gear-connected commutator-type direct-current generators; and (d) 
direct-connected alternating-current generator with rotary converter. 

(a) Direct-connected direct-current. turbo-generators are limited 
to relatively small current ratings, because of the very high speed 
necessary if reasonable turbine economy is to be obtained ; and for 
such sizes as can be built suitable for electrochemical work, conser- 
vative design limits must be exceeded. For this reason it is almost 
impossible to build direct-connected units that will be generally 
satisfactory under the severe operating conditions inherent in elec- 
trochemical work. Moreover, the efficiency of both units is low at 
the speed at which they have to run. (5) In the unipolar type com- 
mutation is eliminated by the employment of unipolar flux, that is, 
Hux of one polarity external to the armature. It is only necessary 
to collect the generated direct current from the two ends of the arma- 
ture by means of collector rings and brushes, as commonly emploved 
in alternating-current generators and rotary converters. But it has 
required only two or three attempts with large units to show that 
with the increase in current and speed desired, the simple process of 
current collection becomes a more difficult problem than commuta- 
tion at the lower speeds available with alternative methods. There 
is only one unipolar generator* suitable for electrochemical power 
supply now in commercial operation. 

(c) With the development during the past three years of a satis- 
factory gear for the transmission of large powers, the direct pro- 
duction of large currents with steam turbine prime movers has been 
placed on a much more satisfactory footing. This gearing is usually 
of a double helical type with the pinion mounted in a floating frame 
so as to equalise the tooth pressures in spite of the long face necesse zy. 
Obviously, with an efficient and satisfactory gear available, the speeds 
of the turbine and the generator can be selected to suit the contlicting 
requirements of the prime mover and generator. These units mav, 
therefore, be designed as conservatively as similar generators u-ed 
in motor generator sets with relatively high efticieney and low cost. 
Such units have been in service for several years and have amply 
proven their dependability. 

(d) Another satisfactory means for obtaining the required di.ect 
current is afforded by turbine-driven alternating-current generators 
to which rotary converters are electrically connected. The aVer- 
nating-current generators may be of the usual synchronous typo or 
of the induction type. This method has been used in a numbez of 
copper refining plants, and was used in industrial plants generelly 
prior to the development of the geared unit. While it is lower in 
cost than either the direct connected or unipolar type of generators 
and higher in efficiency than the former, it is somewhat inferior to 
the gear-connected unit. This method possesses obvious advantages 
in flexibility of plant arrangement. Either the converter can be 
connected directly to the generator terminals or step-down trens- 
formers installed. Rotary converters have been used instead of 
motor-generator sets primarily because of their higher efficiency ; 
the efliciency of a 1,000 kw. 250-volt 60-cycle rotary converter outfit 
would be, at least, 92 per cent., while the efficiency of an equivalent 
motor-generator set without transformers would rarely be higher than 
88 per cent. If transformers are necessary, the combined cost of the 
rotary converter and transformer will be substantially the same as 
that of the motor-generator set. 

The inherent advantages of the induction tvpe generator for this 
service have been pointed out in a Paper before the American Insti- 
tute of Electrical Engineers; f in which a specifie application to 
electrolytic work was described. While the induction type rotor 18 
inherently simpler than the synchronous generator rotor, so much 
more development work has been done with the latter type that, as 
actually constructed, the synchronous rotor is, if anything, more 
reliable in operation than the rotor of the induction generator. 
comparative efficiency of the various methods just deseribed, Dest 
on a 2,000 kw. 250-volt unit, are given in the following table. 

In considering these efficiencies, the lower economies of the los 
speed turbines for (a) and (b) should not be lost sight of. | " 

Water-wheel Driven Units.—With water-wheel driven ms 
the choice lies between direct-connected direct-current genero 
or direct-connected alternating-current generators and pitan 


"m Develop- 
or. 


. = a " o 
* * Proc" American Institute of Elec. Eng., dc uat 
! pet * ivt v Mee 
ment of a Successful Direct-Current 2,000. kw. Unipolar w 
B. G. Lamme. l 
! n * . A * R n 
tt The Non-svnchronous Gencrator in Central Station al 
Work," W. L. Waters, February, 1908. 


d Cther 


yer 


- 
—— ——- 


EMT nni i 


. THE ELECTRICIAN, OCTOBER 16, 1914. 4T 


transmission distance, the cost of the direct-current plant would 
be materially less. The efficiency, however, would not be greatly 
improved unless more efficient. wheels could be used and the drop 
in the transmission reduced by a material increase in the cost of 


this part of the plant. 
At the lower voltages more commonly involved in electrochemical 


Apparatus. Efficiency. 
(a) Direct-connected commutator-ty pe generator : 
Three 750 kw., 1,500 revs. per min.................... 89 

b) Direct-connected unipolar-type generator : 
2.000 kw., 1,200 revs. per Min. sssessosssssessosesseesse 92 


(c) Gear-connected generator : 
Gear 3.600 kw., 300 revs. per min. .................. 98 2 £g . J . 
Generator 2,000 kw., 300 revs. per min............. . 93:5 work, a 60-cycle system has considerable advantage over a 23-cy cle 
Combined ecer wags exe eso x eadkss eer aes couse nulesa “DIG system, The higher frequency is an adventage from the standpoint 

(d) Mternating-current generator-converter set : of the turbine because of the higher available speeds ; costs through- 
Alternating-current generator, 2,000 kw., 3,000 out the installation are less, In the rotary converters the higher 

revs, per MIN. «unsere DS frequency is an advantage due to the larger number of poles and 
VEU EE EU COP HE RE puni cus Rt armature circuits for a given speed. At the higher voltages, that is, 
"ec AI RM E ja TN 900 to 700, sometimes used for the reduction of aluminium, there is a 
___ | slight advantage from the standpoint of the rotary converter design 

This, however, is not sufficient to overcome 


in the lower frequency. 
the other disadvantages incident to the lower frequency. 

Reciprocating engine units have very little application in modern 
plants. From the generator standpoint. the lower speeds common 
with reciprocating units is a decided advantage, permitting as it 
does a large number of poles and armature circuits. On account of 
this fact there is no reason for considering other schemes than the 
simple direct-connected commutator-type direct-current generator. 
The efficiency of a 2,000 kw. 250-volt unit would be 94 per cent. 

Conclusion,—From the many schemes proposed for the genera- 
tion of direct current for electrochemical plants, two plans assuming 
steam turbine prime movers have decided advantages in efficiency 
and reliability and flexibility in operation. "lhese are the gear- 
driven commutator-tvpe generator where the distance between the 
power plant and the place of utilization is short, and the conibined 
alternating-current generator and rotary converter plant when this 
distance becomes too great for economical low-voltage transmission. 


converters. In very few plants can water-wheel generators be 
lxated near enough to the electrochemical plant to justify the 
intallation of. direct-connected direct-current generators, in view 
of the expensive structure required for the transmission of the 
heavy currents, The various questions involved in such an instal- 
lation «an best be brought out by a comparison of the direct current 
anl altemating current-direct current installations in a specific 
instance. For this purpose a plant having an ultimate capacity of 
130,000 y.P., with a water power having a 250 ft. head, has been 
doen, The largest direct-current units that could be even con- 
sred are 5.000 kw., 250 volts, operating at a speed of 170 revs. per 
mr Nineteen such units would be necessary, requiring a power 
lise approximately 700 ft. long. Contrasted with the direct- 
ament equipment, eight 12,500 k.v.a. 277 revs. per min. 60-cycle 
generators could be used in a power house approximately 250 ft. 
long. In each case one spare unit is included. The comparative 
(hiencies with the two systems are shown in the following table :— 


—————— 


| A.C. genera- 


— | D.C. ' tion and 
generation. . rotaries. 

Eee 5 3 ; THE INVESTIGATION OF THE ELECTRICAL PRO- 
iura ju "30 E ‘39 l PERTIES OF INSULATING MATERIALS.* 
Generators — ——— T 95 96 BY A. SCHWAIGER 
Transmission—assuming a distance of j A 

SUME TE sc E PME PN ded ERR : 92 99-5 : . OEE 
Step-down transformers. ..... esee M 98-6 The breakdown-voltage per centimetre of thickness is generally 
Pala COE Pee er esr ces ae D I . 96 taken as the characteristic property of any given insulating material, 
low-tension wiring from step-down trans. | This seems easy enough to determine by placing a flat sheet of tho 

formers to load (assuming 50 ft.) ..........' he 99-6 material between two metal plates, and raising the voltage applied 
Overall efliciencies (from water to load)...... 69-7 80-1 to the plates till a breakdown takes place. But those who have been 

— ———— —— —— | concerned with these tests know that there are difficulties in the way 


of getting results that can be said to be free from any likelihood of 
error. If the material is to be had in the shape of flat plates, as in 
the case of glass, the test is good if the breakdown takes place to- 
wards the middle of the plate, where the electrical field is fairly 
uniform; but if the breakdown takes place near the edge of the 
plate, the edges being sometimes rounded off, the ficld in this part is 
apt to be very irregular, and the electrical field does not pass perhaps 
entirelv through the plate under test, but also partially through the 
Thus there are various irregularities, not easily to be corrected 


l0 per cent. difference in efficiency would mean an appreciable 
CHemnee in the investment cost and therefore in the cost of 
| wereven with a water-power installation. Inthe present instance, 
à suming an investment cost of £12 per horse-power, this difference 
would amount to £150,000. The comparative costs of the two 
Ppoitions based on the total cost of the direct-current system as 


IM are shown in the following table :— 


A.C. genera- 


Vv or S | 


D.C. : air. 

DX generation. iege by any known formula, and wrong conclusions may be drawn. There 
coe ——— is no actual necessity for the field to be uniform ; concentric cylinders 
Nineteen 5,000 kw. 170 revs, per min. 250-| Per cent. Per cent. may be used ; the shape of the field may be known, as also the stresses 

volt direct-current generators with water- in various parts, and calculations may be made accordingly. Un- 

Wheels complete (one unit aspare), approx. 60 - fortunately, to take the case of the simple plate condenser, originally 

p. a m ^u RR per min. | described, it is found that the breakdown takes place nearly always 
eerie oer st some point near the cle of the plates. This i due to the fac 

(one unit a spare), a prox. .......-..-- a M: 38 that the dielectric constants of insulators are generally greater than 

kw. 250.vol UU ! that of the air; thus the air casily breaks down at the edges of the 


plates, and this is followed successively by the glow, brush and spark 
discharges, the last of which attacks the surface of the insulating 
material and causes it to break down. Still, we have as vet only 
considered a relatively favourable case. It is only in rare cases tha 

the surface of an insulator is smooth ; often it is rough and uneven, 


Transtaission (based on 90,000 kw. 250-volt 
lor 21M) ft. with copper, at Old. per 
_pound, loss N per cent.), approx. PAREN 38 ] 
Nineteen 3.250 kw., -phase  60-cycles | 
0.LW.(C. transformers, 11,000 to 180 volts 


Sel Unit a spare), Approx... esee — | 44 
ineteen 5 sw Banh: 250. v : E : . f 5 
ae kw. 6-phase 250-volt direct- | as with paper. canvas material, lacquer and the like. "Thus, the 
arv- , r : . , . z i 
cent. buck ry-converters with 10 per space between the metal electrodes is partially filled with air owing 
|. buck and 10 per cent. boost (one | nO M. . ; 
unit a spa ; iati | to the irregular contact, and agains the presence of air complicates 
pare), approx. (each unit consisting | ^ Th "lis ars] blis ES P ME 
u INO 2,900 kw. converters)....... "9.999 eases s.. ) 29 the results, NR peel ts vary i m pu lished Papers it 18 possible to 
tension wiring from step-down trans- | find variations of 50 per cent. for the same material, differences prob- 
mers to low (50 ft. assumed), approx... TH | 1 ably due in part to the inexperience of the observers, who attributo 
“witching equipment, approx. .....eeeceeceees 2 74 insufficient importance to the necessity of caution. 
un ——————— The author has carried out many tests on solid insulating materials 
0 s. 
Soa, A aR 100 | 8l These have led him to think that the breakdown voltage can in prac. 
ee ue — — | tice be determined more quickly and more certainly by the use of 


The above COS i s i 7 7 
ts d ' ^ COS p i : 
o not include the cost of supports, anchors and direct methods.'about which further particulars will be given. He 


in- | i . 4 9 . E 

Mura for the direct-current transmission line which with the 

Dhyi p VY Structure necessary would be a considerable item. 
ously with a smaller plant and, particularly, with a shorter 


* Abstract of an article in “ Elektrotechnik und Mas hinenbau,” Heft 
23, 1914. 
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also thinks that the breakdown voltage is not in itself a sufficient 
test ; he would prefer to determine a group of characteristic curves 
with regard to the particular insulator. Air discharges may be said 
to be a regular phenomenon in this kind of work, and, therefore, it 
seemed possible to utilise them as a method of testing an insulating 
material Therefore, such electrodes must be used in which the air 
discharges always take place in the same way ; the electrodes must 
also be well defined and easy to reproduce. Thus, a good combina- 
tion of electrodes consists of a sphere and a flat plate. If, now, a 
sphere and a plate are charged, both being in contact on opposite 
sides with a plate of the insulating material, at low voltages nothing 
remarkable seems to take place. But if the voltage is gradually 
raised till we reach what we will call the “ initial voltage," then a 
noise will be heard, and we notice a glow discharge between the 
sphere and the dielectric. If the room is darkened it is easy to see 
the well-known violet glow. Let this constant voltage be maintained 
for a length of time, after which the applied voltage is switched off. 
If. now, the surface of the dielectric is carefully examined it will be 
easy to notice a circular patch over which the surface has been 
attacked to some slight extent. This circle may be called the 
" glow circle." It is easily seen if the surface of the material is 
polished, but becomes more visible if one breathes on it. The 
diameter of the glow circle can easily be ascertained. Continuing 
the experiment, the voltage can be gradually raised till we get 
another “ glow circle " having a larger diameter; the voltage is 
noted, and the diameter of the circle is obtained by fitting another 
circle round its circumference. Thus, we can gradually construct 
what may be called a “ glow-circle curve," the ordinates being the 
voltages, and the abscisse the diameters of the corresponding 
circles, as shown in Fig. 1. Continuing to raise the voltage, the 
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discharge beneath the sphere takes another form, called the brush 
discharge, accompanied by a different kind of noise. The voltage at 
which this change takes place can be called the limiting voltage of 
the glow discharge. Taking, now, the “brush circle," we find that 
from this point onward, the diameter of the circle increases more 
rapidly than before. Fig. 1 shows also the “ brush-circle curve.” 
From the point where the limiting voltage of the brush-discharge 
occurs the bright circular patch on the dielectric is larger than that 
on the sphere. Often it is impossible to see branching discharges in 
the shape of sparks, which only last for an instant, and as soon as 
this takes place the uniformity of the circular patches on the dielec- 
tric disappears. Still, it is easy to see that the diameter of the 
average circular patch is increasing faster than before, and in Fig. 1 
the rest of the curve is sketched in a tentative way. 

The authors method now consists in repeating these tests with 
spheres of different sizes; he uses balls with diameters of 1, 2, 5, 10 
and 15cm., and thus gets a group of such curves. He now con- 
nects together the critical points on these curves, forming a new set, 
which he calls ‘ characteristics”; these critical points are the 
initial voltage, the limiting value of the glow-discharge, and the 
limiting value of the glow-discharge. Thus there is the curve, 
shown in Fig. 2 as I., which is the characteristic of the initial voltage. 
It coincides in this case with the axis along which the ordinates are 
measured. Then there is the characteristic IL, connecting the 


points of the limiting glow-discharge ; and also the characteristic 
JII., of the limiting value of the brush discharge. 


There is also & 


fourth characteristic, IV,, which shows}the arc-discharge, or, as it is 
commonly called, the breakdowntvoltage. If the teststwith the 
different spheres are continued the breakdown in éach case takes 
place under the arc discharge The nature of the dielectric deter. 
mines at which stage the breakdown actually occurs, and it may even 
occur at & point below that at which the glow-discharge takes place. 
It is well known that the breakdown seldom occurs immediately 
beneath the sphere, but somewhat towards the edge of the glow or 
brush circles. If the breakdown voltages with the different spheres 
are joined by a curve we get the characteristic of the arc-discharge. 
The curve IV,, shown in Fig. 2, hes à peculiar shape, but one that is 
often observed. The breakdown voltage seems to be greater with 
the smaller spheres. The contrary might indeed have been expected, 
but it is probable that it is not so much the strength of the electric 
field as the production of heat which causes the eventual breakdown. 
The greater the diameter of the sphere the nearer does the char- 
acteristic of the breakdown voltage approach a certain asymptote, 
and it would reach the symptote if the diameter were infinite; in 
other words, ¿f the sphere became a flat plate. Analytically or 
graphically it is possible to determine the precise limiting position 
of this curve as it approaches the asymptote, and when this asymp- 
totic value has been found it is easy to determine the breakdown 
voltage of the material from the known formula, which supposes that 
the material is evenly stressed all over. Possibly for this purpose it 
is better to construct a curve showing the breakdown voltage as a 
function of the diameter of the sphere. 

In so far as the author has had occasion to test this method of pro- 
cedure, it seems that it gives better results than the plain process of 
noting the breakdown voltage, because the shapes and positions of 
the various curves give a good idea of the probable behaviour of an 
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insulating material. If we take the characteristic curves for different 
materials of the same thickness under similar atmospheric conditions, 
we should notice differences between these curves. These differences 
may be divided into the following heads: (1) There is a difference in 
the initial voltage, caused by the dielectric constants. The greater 
the dielectric constant the smaller is the field strength in the dielec- 
tric and the greater is the field strength in the air. The discharges 
in the air take place at relatively low voltages. With impregnated 
silk or paper, 0-2 mm. thick, initial voltages of 200 up to 600 volts 
have been observed, with a relative humidity of the atmosphere of 
about 40 per cent., a barometric height of 750 mm., and a tempera- 
ture of 16°C. (2) In the glow-circle curves due to the same causes 
as in (1) there are differences. (3) In the limiting value of the glow- 
discharge and in the brush-circle curve, the differences are probably 
due to the same cause as in (1), and the condition of the surface 
may have its effect. (4) In the limiting voltage\of the brush dis- 
charge the difference is probably due to the so-called “ surface 
insulation.” Whether the surface is rough or smooth is also of 
importance. (5) There are differences in the breakdown voltage, 
due to different causes. There is the conductivity of the material ; 
those with low insulation resistance and hygroscopic materials break 
down generally below the initial voltage, and the breakdown voltage 
is almost independent of the size of the sphere. "There is also the 
heat-resisting property of the material, which may cause it to be 
more or less attacked by the discharges. If the material has no 
heat-resisting property the breakdown characteristic in the neigh- 
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lourhood of the arc discharge follows the curve showing the limiting | was furnished to the city, which had not yet recovered from the 
voltage of the brush discharge, as shown in 1V, Fig. 3. Thus, | demoralising effects of the fire, and coincident therewith the designs 
sometimes it is found that from this cause the breakdown voltage | for a new station had been developed sufticiently to permit ordering 
with small spheres is not greater than with larger ones, and it is | apparatus and material for the construction of a new station on a 
doubtful whether this has been previously noticed or explained. | new site. From this new plant regular service was established on 
With heat-resisting materials, the breakdown voltage with small | Jan. 1, 1914, just 115 days after the fire. Of the old equipment it 
spheres is always greater than with large ones, and the curve bends | was found that a 1,250-kw. General Electric turbine-driven generator 
mund at the point where sharp needle points are used, as in the | could be used if re-wound and the external mechanical parts replaced. 
hump in IV,, Various thermal characteristics also affect the matter, | Expert repairmen were sent by the manufacturer to put the unit in 
such as heat conductivity, but they mainly affect the tests in which | condition for operation, which feat was accomplished in three days 
the length of time the voltage is applied is altered. and nights from the time the material was received. Although the - 
There are three ways in which the time-test before breakdown can | boilers were badly damaged, several of them were restored. and 
le varied. The voltage can be gradually raised, and this is a | temporarily operated at reduced pressure until the new station took 
favourite method. because it gives results quickly. But unless the | over the load. A temporary corrugated sheet-iron building was 
gradual increase is conducted on some systematic plan, such tests | erected on the site of the burned plant to house the turbines, switch- 
have little value. The second method consists in raising the voltage | board and railway apparatus. As the rest of the equipment was 
Iw definite steps at the end of 1, 2, 3, 4 or 5 minutes. The third | unserviceable, the surrounding territory was canvassed for auxiliary 
method is to apply a given voltage and wait till the breakdown | apparatus with such success that emergency lighting and motor 
oun, fn this case the breakdown voltages are plotted as functions | service was restored on Sept. 15, railway service being re-established 
of the tine during which they are applied. But the last two plans | seven days later. During the rehabilitation period. emergency 
are tedious, though giving much better results. The author has | service was furnished by the railway department of the company by 
found that results obtained by the first method may differ by 100 per | operating horse cars in various parts of the city. To render this 
cent, fmm those given by the others, and he feels justified in saving | service the smaller electric cars were stripped of electrical apparatus 
that any statement of the breakdown voltage which does not at the | to reduce their weight and were equipped to be drawn by mules. The 
«me time give the length of time during which it has been applied is | mule cars were later supplemented by tallv-ho coaches and auto- 


worthless. The author has also devised an automatic arrangement | mobiles giving transportation service at the regular rate. It is 
ty which these tests can be carried out. Essentially it consists of a | worthy of note that che mule cars proved to be the smallest revenue 
producers, while the automobiles, hired at £5 a day, gave the best 


cekwork 2pparatus, by which contacts are produced every 1, 2, 3, 
fwonds, as desired; these contacts operate relays, which in | service, and almost paid for their rental. 
thir turn actuate linkwork, by means of which the controlling The work of constructing the new Hot Springs station was carried 
mitch is moved over a series of contacts, so that at each step the | on with the help of designing and construction engineers emploved on 
wltage of a generator is raised by 10, owing to the change in the | other properties of the parent company who were ordered to Hot 
weition of the switch controlling the excitation. The generator | Springs even before the fire had ceased. As the old property had 
deuvers current to the low-tension side of a transformer, with a | acquired a value which made it undesirable to reconstruct the generat- 
transforming ratio which can be varied between 1-5 and 32. Thus, | ing station on that site, the company's representatives selected and 
the leaps can be varied between 15 and 320 volts. A registering | purchased a tract of land about a mile south of Hot Springs, which, 
voltmeter records the progress of the test. The use of this apparatus | although not so near the load centre of the system as the old plant, 
makes the testing process more or less automatic, and saves much | was admirably located for the future as the city is rapidly extending 
time and tedious work. in that direction. Building plans for the new station were started on 
This article is meant to give a general glance at the nature of the Sept. 10, all designing being done on the job so that actual construc- 
problem under investigation, but there are naturally many sides from | tion could be carricd on in parallel with the draughting. thus avoiding 
which the matter can be approached. Thus, there is the effect of the delay. Ground was broken on Sept. 16, a work office was con- 
thekness of the dielectric, and of the condition of the atmosphere. | structed, and temporary electric-service lines were erected to supply 
There are many other ways in which the conditions of the tests can | energy for lighting and motors on the job when emergency service 
le varied, but it would lead too far to discuss them all. For the | from the temporary station was restored on Sept. 15. Meanwhile 
present it may be sufficient to draw attention to the method pro- | rush orders for immediate shipment had been sent out for equipment 
ped by the author, which should be tested independently by other | and building material. "To hasten the work, night shifts were 
observers, [t is proposed, however, in the immediate future to employed wherever double shifts could be used to advantage, 
determine the characteristic curves for certain well-known materials, | and light was provided by tungsten lamps suspended from poles 
such as mica, glass, paraffin, &c. When this has been done, there erected along the sides of the building line. By Sept. 23 foundation 
vill appear to be the material on which a judgment of the behaviour | forms were in place and concrete was being poured. The concrete 
cfuther insulating substances can be based. ' | up to the main engine-room floor was ell poured within two weeks, 
and by Oct. 21 the roof trusses, with the exception of the monitor, 
were in place. Boilers were being installed early in November, and 
steam was raised and some of the appzratus had a preliminary try- 
out on Dec. 10. The station was operated intermittently thereafter 
until Jan. 1, when the electrical equipment was in shape for regular 
service. From that time on energy for lamp and motor service has 
been delivered regularly from the new station. The 1,250 kw. 
generator and the 300 kw. motor-generator set in the temporary 
station were then transferred to the new plant, making the total 
rating of the station 2,250 kw. The removal of the 300 kw. railway 
motor-generator from the temporary station to the new station was a 
feat worthy of note. The second motor.generator had not 
arrived in Hot Springs at the time the new station was ready for 
operation ; therefore it became necessary to remove to the new 
station the machine then being operated in the temporary station. 
To insure the least possible interruption to the railway service, the 
motor-generator was shut down at midnight Jan. 14, disconnected 
and transported 800 ft. on rollers, there loaded on to a flat car and 
transferred to the new station, installed, connected and placed in 
operation by 7:15 the following morning, the total time consumed 
being six hours and forty-five minutes. The present equipment of 
the new station consists of two 2,300-volt turbo-generator units 
rated at 1,000 kw. and 1,250 kw. respectively, two 300 kw. svn- 
chronous motor-generator sets, one 30 kw. induction motor-driven 
exciter, one 30 kw. marine engine-driven exciter, four 316 H.P. 
Heine boilers equipped to burn gas or coal, a 20-ton Whiting crane, 
and the usual auxiliaries. The motor-generator sets operate at 
2.300 volts. Theswitchboard was constructed, assembled and shipped 
30 days after the order was given. Space has been provided in the 
station for the addition of two more boilers and one more turbo- 


generator set. 


RAPID PLANT CONSTRUCTION AT HOT SPRINGS, U.8.A.* 


The Citizens’ Electric Co., Hot Springs, U.S.A., a subsidiary 
of the Federal Light & Traction Co., New York, has the dis- 
tinction of breaking all previous records in constructing its new 
2500 kw, generating plant within 115 days after the destruction 
of its old station by fire. The old plant and several miles of feeder 
and distribution lines were in the path of the conflagration which 
swept through Hot Springs, devastating nearly one-third of the city 
and crippling all electric service, including that of the street railways. 
Although the doomed generating station was in the heart of the fire- 
‘wept district, it is interesting to note that electric service was 
supplied from the threatened plant to a motor-driven pumping 
‘ation on the outskirts of the city throughout the early part of the 
fire and until long after the steam-pumping station had been placed 
m service, Mr. W. A. Haller, chief engineer of the Federal 
Light & Traction Co., started for Hot Springs in the afternoon 
of the day of the fire, even before the destruction of the power 
Hà'lon was reported. He examined the ruins and quickly outlined 
plans for the restoration of temporary service and the construction of 
* new station, Meanwhile the executive and purchasing depart- 
ments began to rush new equipment to the stricken city, and manu- 
facturing companies were called upon to aid. Telegrams were sent 
lo all parts of the country tracing turbines and other equipment, 
either new or second-hand, which could be bought and hurried to 
Hot Springs. Rush orders were also placed for transmission, trolley 
and feeder wire. Within 10 days after the disaster emergency service 
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ELECTRIC POWER FOR ELECTROCHEMICAL 
WORK. 


In glancing through the volume of “ Proceedings " of 
the American Electrochemical Society, which has just come 
to hand, we notice a number of Papers dealing with the 
subject of electric power in connection with electrochemical 
work. We need scarcely say that the subject is one of 
importance, but it is noticeable that some of the Papers 
deal with the question in a very general way. In this 
respect we think the American Electrochemical Society 
differs considerably from the Faraday Society of this 
country, for the latter publishes Papers which usually 
discuss what may be described as specialist points of view ; 
generalities are left on one side. As to which policy is the 
better depends doubtless upon the audience it is desired to 
attract. But the objection to attempting to attract a 
mixed audience is that the Papers are liable to be diffuse in 
their treatment of many matters which are well known to 
those concerned with the particular subject in question. 

Elsewhere we give abstracts of some of the more important 
Papers on this power question. A Paper by Mr. F. A. J. 
FITZGERALD deals with the question of contracts for power. 
Unfortunately a contract of this kind has to fulfil rather 
conflicting conditions. The purchaser desires to have 
cheap power, and this the company is willing to give, pro- 
vided the purchaser will take his power at a 100 per cent. 
Joad factor. Consequently the purchaser takes power at 
so much per kilowatt year and at a uniform load of so many 
kilowatts. If the purchaser fails to take his load up to this 
stipulated figure, that is merely a loss to the purchaser. On 
the other hand, if the purchaser’s demand rises above this 
‘igure at any time, he is required to pay accordingly, and to 
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eds : other experts, Dr. Hampel and L. Busse, engineer-director of 
certain amount of power which is not used than to go in for 
complicated processes with the object of securing the 100 


the Quarzlampen Geseleschaft. The result is a little volume 
of the greatest possible value to all who are interested in the use 
per cent. load factor. It may, in fact. be better to waste 
power and to secure simplicity, more particularly when an 


or manufacture of these lamps. 
industry is in a state of transition. On the other hand, 


In a brief introduction the author outlines the invention of 

the mercury arc lamp by Arons, and its development from its 
if we take the case of electric furnaces in which the fluctua- 
tions of power taken are often considerable, it may be very 


first practical embodiment, the Cooper-Hewitt lamp working 
desirable to put in a good deal of automatic apparatus. 


at low vapour pressure and temperature, to the present high 
pressure forms rendered possible by the substitution of quartz 
This apparatus mav be somewhat expensive, but such 
expenditure may prove tc be money well spert. . 


glass for ordinary glass. Two chapters follow on theoretical 

and technical principles respectively. The former deals with 

the conditions to be fulfilled for steady maintenance of the arc ; 

the attainment of maximum efficiency ; the variation in the 

. spectrum with varying conditions, depending mainly o1 

In a Paper by Mr. W. S. Horry we notice the effect of | SPectrum vith varying conditions, depending mainly on the 

Te P DP. f hiel GO f temperature ; and the attempts to improve the character of 

American practice m Using a Trequency as high as 60 for | the spectrum by the use of various amalgams, with the reasons 
general purposes. This may be a desirable frequency for 
many masons, though in this country we have found a 
iequonev of 50 to be high enough to meet our require- 
ments. But if an attempt is made to use current at this 
fryuency for induction furnaces, we are at once met with 


for their failure as far as commercial lamps are concerned. The 
latter treats of details of construction, of maintenance in 
the dithculty that the power factor of the furnaces is very 
uw: thus the higher the frequency the more unsuitable 


working order, and of safe packing and transport. Here, as 
elsewhere, the text is copiously supplemented bv diagrams 
the supply. Mr. Horry proposes to get over this difficultv 
bv largely increasing the number of phases. As to whether 


and tables, and by footnotes giving references to the many 
original investigations which have appeared in the physical 
and technical journals. A chapter on direct-current lamps 
vives full details of construction of the latest types. including 
the methods employed for starting the arc, also references to 
some of the earlier forms which are still of interest. A chapter 
on alternating-current lamps deals mainly with the more or less 
tis will prove a suitable solution depends a good deal on 
‘he construction of the furnace. If some such solution is 
wot found it seems that separate plant must be put down | oven for installations of only a dozen lamps, rotary converters 
ot large furnaces of this tvpe, or a frequency changer must | have been employed. The author points out that a Béla- 
le introduced if power is to be taken from a public supply. Schifer mercury rectifier, or one of the A. E.G. type, would. be 
S far. unfortunately, the induction furnace has not proved ipee ue. Quee DE The two concluding 
l LM , chapters treat of the ultra-violet radiation, its employment 
iw be a design which is at all convenient from the electrical | for the sterilisation of fluids containing bacteria and for 


difficulty of the unipolarity of the mercury arc, and the com- 


complex devices emploved to overcome the fundamental 
plexity is so great, and the expense is in consequence so high, that 
chemical manufacturing purposes, and of the apparatus 


pont of view, 
Two other Papers deal with the power required in the employed for these applications on a commercial scale. 
dp NM 
"eto-deposition of metals. This is one of the oldest of ! G. W. pe T. 
thes asocia aal od sie : hich | A New Era in Chemistry. By Harry C. Josxes. (London: Constable 
electrochemical industries, and, therefore, one on which Uo Pp si I 8s 0d. nct 


l y : * . *. 
uer is little new to be said. In regard to power it is well There has been of late a considerable output of books dealing 
Moged that the pressure in such cases must be com- | in a general way with chemistry for the benefit of those who 
paratively low, even with the assistance of series working. | are a e ae. or es ae those e have already 
Ye ¢ | received chemical training. We have in mind two especially— 
Ve cannot go further than, sav, 200 volts, and probably RM ^ two especially. 
Ires s dM. " | the one, dealing with recent developments, written by a quite 
^! volts is more suitable; consequently we have to | modern chemist; the other, treating of the ipod f AG 
subject in the nineteenth century, whose author's own work 


“erate and distribute heavy currents at low pressure, and 
lee introduce the well-known difficulties in commutation | stretches ue back d that period. Both are characterised 
Caas ae | by skill and fluency, and especially bv a fine sense of proportion; 
darge power units are e red.: turally the | ^ l AC > 
wl its are to be employed.: Na each furnishes, in fact, a model of its kind. 


MT i E D ! x H à S : 
"peer machine has frequently been suggested as the Judged by these two standards, the work now under review 
cannot be described as a success. The true historical sense of 


"Itin. of the difficulty, but although a good deal of 
progress has been made in this direction, this type of machine | perspective Is Missing, or 15 masked by personal feelings; the 
0a m C 3 h * - TES > 
: ment displaved has neither the Olympian quality con- 
ds not seem to have ar S sly rour.. Probably pia i p a T T E 
have grown seriously in favour. . .007 ir ferred upon an author by a long scientific life, nor the flexibility 


di Is 3 nartl«s- Yo. x : : E "NES 3 : , 
`i due partly to the fact that, when all is said and done, 5 which is the privilege of vounger European chemical writers. 
In the.first place. in a book which is really concerned with 


he power required in electro-deposition is nothing like so 
“eV as is necessarv in electric furnaces, where a single physical d * ere itisa dog to mclude a 
À . ia pter. radioactivity and electronic chemistry. Thes 
umac may take . e : -3losvalts:: œ | chapter. on rac Y seres Tee 
Ke m ous Mowatts ;. conse i , : 

POS. ans thousands of k A subjects belong to a newer era; furthermore, the author's 
Wily people have been content with smaller units than treatment of them is far from satisfactory, and the chapter is 
vull otherwise have been the case. confused, superficial, and contains several misstatements. so 
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that its inclusion detracts from the effect which the rest of the 
book should convey. 

. Turning to the important parts of the book, we find frequent 
quotations from the original authors, and these undoubtedly 
enhance the value of the work. There are also references to 
literature, although in some cases when the reference is to a 
text-book the information would be better obtainable at first 
. hand in easily accessible monographs. 

To the present reviewer it seems as though Prof. Jones has 
allowed himself to step into a common error, namely, that in 
his enthusiasm for Ostwaldian energetics, he has come to think 
that energy changes erplain chemical changes. They certainly 
can tell us “ when," but they cannot tell us * why." There is 
danger in being content with knowing “ when ” in that further 
investigation of causes will not suggest itself. 

The relative values of different branches of research must 
naturally be variously assessed by different writers ; at the 
same time, we scarcelv think that the author has done justice 
to the splendid work done by Prof. A. A. Noyes, Prof. G. N. 
Lewis, and. their school, dealing as it does not only with the 
mechanism of ionic conduction, but also with some of the 
fundamentals of chemical activity. A disproportionate 
amount of attention is devoted to certain results concerning 
association of solvent with solute. One may quote from p. 249, 
on which the author savs, in connection with colloidal 
chemistry : '" It does, however, seem a fair question to ask, 
whether the results thus far secured fully justify the extravagant 
claims and expectations for this field of work." And not a 
word of the work or the names of Perrin or Svedberg. I. M. 


“MINE SUB-STATIONS: MOTOR GENERATOR SETS 
V. SYNCHRONOUS CONVERTERS.* 


BY WILL M. HOEN. 


Summary.—The conditions for underground work in coal mines is 
-dliscussed and the operating characteristics of the induction and syn- 
chronous motor-generator sets and synchronous converters are con- 
sidered with regard to starting conditions, direct-current regulation and 
the effect on the alternating-current transmission lines, alternating- 
. current voltage regulation and power-factor correction. . 

During the past few years there has been a great increase in the 
-number of mines, especially coal mines, using power supplied from 
the mining company's central power plant, or by central stations. 
Several central stations have recently built, and others have greatly 
. extended their distribution, with the main object of serving mining 
districts. To provide economical transmission this power is gener- 
ally distributed at a voltage which requires transformation before it 
can be utilised in rotating machinery. Operating conditions at the 
. average mine are such that direct current is required, and this re- 
. quires the installation, as part of the mine equipment, of a motor- 
generator set, or a synchronous converter. The object of this Paper 
_is to show the adaptability and field of each type as applied to mine 
: service. 

In the small coal mine, where power for haulage service will be a 
chief requirement, it is generally necessary, because of the mine 
. location and layout, to feed power from the extreme end of the feeder 
system. Under these conditions, to avoid installing an excessive 
. amount of copper and in order to maintain a reasonable voltage in 
the region of the maximum load, an increase in the terminal voltage 
of the direct-current generator becomes necessary with the increase 
in load. However, when the mine workings become extensive, the 
low voltage generally used makes it desirable to feed into the feeder 
system at its load centre, or even into two or more such places. This 
is sometimes accomplished by installing a sub-station underground, 
. 07 in shallow mines, which are in favourable locations, on the surface, 
feeding the low-voltage current underground through boreholes. 
Under these conditions, an economical feeder system can be installed, 
so that the drop is low, and an increase of terminal voltage with an 
increase in load is not so necessary or desirable. As the mine system 
becomes larger the amount and size of the apparatus will increase 
89 that motors in constant load service, such as pumps and mining 
machines, will be distributed throughout the mine, to whose suc- 
cessful operation an excessive variation of voltage will be detrimental. 


* Paper read before the American Institute of Electrical Engineers, 
- alightly abbreviated. 


Power for mine service is nearly alwavs purchased on a unit basis 
and is easily and accurately measured. The actual cost of power is, 
therefore, accurately known, which is quite different from the former 
conditions, where each mine was usually served by an individual 
power plant where the actual cost of power was very indefinite. Due 
to the ease of ascertaining the actual cost, the mine operator is vitally 
interested in the overall efficiency of the transforming apparatus, 
The average mine is served with three-phase, 60-cycle power. ata 
voltage which is rarely higher than 11,000. Expert attendance is 
not available or desirable. "The first cost must be kept at a minimum, 
with the operating efficiency at a maximum. Direct current is 
required at a voltage generally under 300, but never exceeding 550. 
The selection of the proper apparatus lies between a motor-generator 
set, of the induction or synchronous type, and a synchronous con- 
verter. The starting characteristics of the last two types of machines 
have been very greatly improved, and the operation of the starting 
greatly simplified, within the last few years. The starting conditions 
of these machines in the order of their desirability follow: (1) In- 
duction motor-generator; (2) synchronous motor-generator; (3) 
synchronous converter. — 

The induction motor-generator set is exceedingly easy to start but 
has the disadvantage of a small air-gap and a lagging current charac- 


‘teristic, which causes the transmission line to carry an additional 


current above the required load current. This means an increase in 
the transmission line and power station generator capacity. The 
synchronous motor-generator set of the present day is no more 
difficult to start than the induction motor set. It has the advantage 
of a large air-gap, and the power factor of the machine is under the 
control of the operator. This latter feature, if properly applied, is 
of great benefit to the transmission line regulation. If induction 
motors are in use at the same mine, operating the synchronous motor 
at a leading power factor will greatly offset the lagging wattless 
component. It requires judgment to secure the best results from 
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LCAD 
EFFICIENCY CURVES. 


this feature. While the corrective effects apparently only benefit 
the power company they may be detrimental as well as beneficial, 
and in order that the power company may secure the greatest benetit 
it would be necessary for the attendant to be under the control of the 
power company as far as power factor adjustment is concerned. 
Standard machines are usually built for operating at unity power 
factor at full load, and under average load conditions it is possible 
to operate them at slightly leading power factor without detrimental 
results. It is now recognised that a low power factor load is detri- 
mental to the power company, so that such loads are sometimes 
penalised, the power rate being based on the power factor. Under 
such conditions it is advisable for the mine operator to utilise the 
corrective effect of a synchronous machine, so as to offset the lagging 
effect of any induction motors. It is not always economicel to 
attempt to raise the power factor too high, as the corrective effect 
obtained from a given wattless component is much less in the regions 
of unity power factor than elsewhere. Generally speaking, & power 
factor of 90 per cent. would be considered good. The efficiency of à 
synchronous motor will be materially affected by over-excitation. 
Reference to the figure will show the efficiency curve of & standard 
synchronous motor-generator set, as built by one manufacturer, 
when operating ‘at unity and 80 per cent. leading power factor. 
Synchronous converters are nearly always started from the. alter- 
nating-current end, and are no more difficult to start than in the 
preceding cases, except that it is necessary to close the field break-up 
switch, so that the direct-current polarity will be correct. They 
have the advantage of large air gaps, and each unit consists of one 
machine instead of two. The machine itself is much lighter, and 
requires less energy to bring it up to speed. The 60-cycle converter 
of to-day is quite a different piece of apparatus from that of only a 
few years ago. 

Referring again to the figure, curve A is the efficiency curve of a 
standard synchronous converter of the same rating as the motor- 
generator set, with transformer losses included, A converter does 
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tor set will cost less than the synchronous converter with trans- 


not lend itself to power factor correction to the same extent as the 
synchronous motor. The disadvantage of using transformers will 
be offset by giving the machine a large degree of protection from 
earths which might be caused by surges on the high-tension line. It 
js much easier to run, temporarily, on two transformers than to repair 
a high-voltage coil in either an induction or a synchronous motor. 
A synchronous converter necessarily requires transformers, while 
both the induction and synchronous motors can be wound for 
moderately high voltages. Standard mine sets of less than 300 kw. 
are not wound for voltages in excess of 2,200. "Therefore, if the 
voltage is above 2,200, transformers will be required in either case, 
or the machine can sometimes be wound for a higher voltage at an 
increased cost and reduced efficiency. In contrast to a motor- 
generator set, the alternating-current and direct-current sides of a 
synchronous converter are connected together. The direct-current 
voltage bears an approximately constant ratio to the impressed 
alernating-current voltage. In a direct-current generator, an 
increase in voltage with an increase in load is obtained by placing 
series coils on the field poles, which coils carry all or a portion of the 
load current. In the converter the same method is used, but the 
accompanying results are obtained quite differently. Standard 
synchronous converters are built so as to give flat compounding, 
maintaining approximately constant terminal voltage. As the 
direct-current voltage bears a definite ratio to the alternating-current 
voltage it is necessary to maintain constant voltage at the collector 
rng. This is accomplished by having a suitable reactance and a 
certain minimum resistance in the alternating-current circuit. This 
reactance may be introduced separately or be in the transformer, 
linc and generator. To maintain constant voltage, the line drop, 
due to resistance, must not be in excess of 10 per cent. Maintaining 
constant voltage with varying load by changing the series field 
excitation will change the power factor. The effect on the line, 
therefore, is quite differnet from that caused by a synchronous motor 
without compounding, as usually built. This results in the differ- 
ence in corrective effect of the two types of machines. Over-com.- 
pounded synchronous converters are not standard, because certain 
limitations peculiar to the type of machine make it undesirable. 

In à synchronous converter part of the alternating current passes 
directly to the direct-current end, without circulating through the 
entire converter windings. The heating capacity of a direct-current 
generator will depend upon the average heating, while in a syn- 
chronous converter it depends upon the heating of the so-called tap 
coils. Low power factor at full load will cause heavy currents to 
circulate in the converter winding. As the tap coils must carry this. 
heavy current in addition to the current passing through them, the 
heating will be above the average of the rest of the winding. 

The average mine load, referring particularly to the direct-current 
load, is usually of à very fluctuating character. Assuming that the 
held of a synchronous motor is adjusted for unity power factor, say, 
at ] load with constant excitation, the power factor will be leading 
at lighter loads and lagging at the heavier loads, A synchronous 
Converter, as generally constructed with varying excitation caused 
by compounding, will act quite differently, provided, of course, that 
the line conditions are suitable. As the load falls below the i value, 
the power factor will be lagging, and at full loads, and overloads, 
slighting leading. Where power is received at high voltages from 
large transmission lines, the capacity effect may make it more 
desirable to have a lagging component at light loads and leading at 
maximum loads. Under these conditions the synchronous con- 
verter will give the most desirable performance. However, where 
large corrective effects are required there is no doubt but that the 
synchronous motor is the type to be employed. When the syn- 
chronous motor receives its excitation from an over-compounded 
generator the exciting current will increase with the load, thus tending 
to hold the power factor up on overloads. The synchronous motor- 
generator set can be successfully operated on a line whose character- 
istics are such that the operation of a synchronous converter would 

unsuccessful. Parallel operation between machines of the same 
type 15 practically on the same basis for each of the three ty pes. 
Parallel operation between machines of the different types is not 
advisable, as considerable adjustment will be necessary to obtain 
€qual division of the loads. 

Cost, —A comparison in prices between the induction, or syn- 
chronous, motor-generator set, and the synchronous converter, 
including transformers for the latter, will show that the costs are 
*Pproximately the same when transformers are not required by the 
wotor-generator set. It is the usual practice for the central station | 
to supply power at 2,200 volts, so that it is seldom necessary for the 
coal company to purchase transformers. In smaller sizes the syn- 
Chronous converter with its transformers will cost a little more than 
the motor-generator set, while with the larger sizes the reverse is 
true, For the sizes most common for mine work the motor-genera- 


formers. , 
The following comparisons show that where the line character- 


istics are suitable the operating efficiency and automatic alternating- 
current line regulation are in favour of the synchronous converter. 
Where large corrective effects are required on the alternating-current 
line, compounding is desired on the direct-current machines and the 
t». nsmission line characteristics are not of the best, the synchronous 
m .cr will prove the most reliable. When the voltage and frequency 
variations are such as to preclude the successful operation of syn- 
chronous apparatus the induction motor-generator set should be 


used. 


THE BRITISH EMPIRE—AND OUR WORK IN IT.* 


BY FRANK BAILEY. 


This session of the association opens under the shadow of a great 
and cruel war, and although we endeavour to throw our energies 
into the work we are called upon to carry out our thoughts, our hopes, 
and our good wishes must go out to the brave defenders of our 
Empire with regrets that we cannot join them owing to age or in- 
capacity ; and our sympathies must go out with the deepest rever- 
ence to those who have to grieve for the loss of relatives who have 
given their lives in such a noble cause. The British Empire will, 
therefore, emerge from the struggle not only a stronger nation, but 
with the respect of the whole world, a closer union with our Allies, 
and with the ties of parentage to our Colonies, and the whole English 
speaking continents still further strengthened. Increased com- 
merce must follow the victories of the sword, and thus increase the 
National wealth, which we may trust will not have to bear the cost of 
heavy armaments in future. 

The Government of this great Empire has been evolved from long 
years of experience, and secures liberty with security. For present 
purposes we will confine our attention to those Departments of 
State which are concerned with the commercial interes: of the United 
Kingdom—namely, the Home Office and the Board of Trade. The 
first of these has control over the health and comfort of the working 
population in seeing that they work under proper conditions in the 
various mines, workshops and factories. In much the same Way às 
the Home Office deals with the comfort of the worker, the Board of 
Trade watches over the safety of the public and of our marine service. 
The inspection of new railways, and the investigation of the cause 
of railway accidents, boiler explosions, failure of steam pipes and 
other matters of engineering interest make the work of this depart- 
ment an important feature in our industrial welfare. A reference 
must now be made to the Commercial Intelligence Department of the 
Board of Trade, as at the present critical period it is most fortunate 
that a highly organised executive with the assistance of British 
consuls and representatives in other countries not only exists, but 
works most nobly for the welfare of the Empire. We see, then, that 
engineering work in this country receives the advice, sometimes the 
condemnation, and always the beneficial supervision of our Govern- 
ment departments; but in spite of the fact that our Treasury has 
to find such large sums for the War Office and Admiralty, we must 
deplore the meagre assistance given to one of the greatest national 
assets—that of the National Physical Laboratory. 

In considering increased commerce, we must remember that this 
largely consists of manufactures and industries which require the 
science of engincering to obtain the best results. There are also 
works of public utility, such as the supply of water, electrical power 
and gas, and also the working of railways and docks. Engineers.in- 
charge are necessary for this enormous field of activity. Some 
uscful purpose may be served if we consider the position of the 
engineer-in-charge, the possibilities of his profession, and the oppor- 
tunities which occur, or which he may be able to create, to justify 
his claim to be a useful member of a great empire. 

The work of maintaining plant or of superintending works of con- 
struction involves details of management, specialised experience, 
and, therefore, a knowledge of men and of many handicrafts. These 
requirements can be fulfilled satisfactorily only by the happy com- 
bination of theory, practice and experience. "Theory is useless for 
this purpose unless applied to practice; and practice becomes onlv 
a blind imitation of possibly obsolete methods unless controlled by 
theory. If practice were always perfect there would be no room for 
theory; and if theory were always correct and unlimited by con- 
siderations of practice, everything would be perfect with no room for 
improvements, and the engineer-in-charge would become merely a 
watch-dog. Theory cannot progress without bold flights of imagina- 


* Abstract of the Presidential Address to the Association of Engi- 
neers-in- Charge. ; 
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tion stimulated by scientific research," then comes constructive 
effort and creative skill involving practical experience, and finally 
the verdict of success—more or less work for the engineer-in-charge. 
If the theory has been correctly based on facts, verified or suggested 
by complete research and applied to practice by the best form of 
design and construction, it is possible that the engineer-in-charge 
may relieve the monotony of his existence by keeping things clean 
and pouring oil into the right place, confident that all is perfect and 
free from the possibilities of antiquation. We like to believe that 
all sources of power in nature have been unfolded to us, but there 
may be possibilities of future discoveries beyond our present com- 
prehension, and we know that the path of knowledge when indus- 
triously pursued inevitably leads to improvements in conception, 
design and construction; sometimes amounting to revelations, 
which humble our pride, and prove that our former satisfaction was 
merely ignorance. The possibilities, therefore, of initiating new 
methods, better design, improved processes, &c., should relieve the 
work of the engineer-in-charge from any tedious monotony, even if 
ordinary repairs and breakdowns or failures, which may appear 
mysterious in origin, do not absorb all his energies. The position 
occupied by an engineer-in-charge must depend on his own efforts. 
If he is content to make no progress, or improvements on existing 
methods, and to make no real attemps to fully grasp the require- 
ments of the plant under his charge, he is not likely to increase the 
earning power of a factory by securing a larger output oran increased 
profit bv working at a higher efficiency. If, however, a determined 
effort is made to secure a comprehensive grasp of the main principles 
of this work, coupled with a special knowledge of the smallest detail 
of the process of manufacture, he is ableto apply skilled judgment on 
the performance of his plant and to suggest and carry out improve- 
ments, or to advise on the replacement of the plant. The necessary 
courage to condemn plant is not easilv acquired, as this courage must 
subsequently be justified by performance verifying promise. The 
asset value of the scrap heap will not atone for onlv a partial success 
of the improved plant, hence the engineer must be prepared to 
accept the full responsibility of his advice, and be blamed for any 
defects; in any case, he must not expect praise, for if the replace- 
ment exceeds expectations he may have to explain why such an 
obvious improvement did not receive earlier attention. 

If improvement in process or plant results in profitable expansion 
of output the wealth of the nation must be increased, and the engi- 
neer-in-charge will occupy a recognised position, even in a humble 
capacity, as a worthy member of the Empire. Expansion of output 
is necessary not only to meet the ever iucrcasing needs of the Empire, 
but also of the open markets of the world, and the demand on this 
output will increase as the cost of production is reduced. We must. 
admit that low cost of production, combined with excellenee of 
quality, constitutes the strongest weapon against competition; the 
persuasive eloquence of the salesman may assist, but the initiation 
of improvements in manufacture should be part of the life work of the 
engineer. A study of the map of Europe as it is, and as we hope it 
will be, reveals the possibility of our manufacturers receiving an 
increased demand at an carly date; and, if we consider the figures 
given in a few of the pamphlets issued by the Board of Trade, we find 
the following examples :— 


Value of exports from : 


ra let Description. 
Pu Germany. U.K. 
1912. 1913. 
3 Cutlery. ........... Voices cmsssheunt- SEL: 500 £836.000 
4 Enamelled ware ............. ee 1,776,000 531.000 
5 [ron and steel ware ............. 3.176.000 1.058.100 
6 Electrical appliances ............ 8.034.000 2,269,000 
15 Implements and tools .......... — 4.184.000 2,796,600 
18 Brass wares...... beet ecce ess 6,428,550 1,653.000 
1912. 
21 Toys and games ..................— 2,756,500 620.200 
1913. 
26 Machine tools ..... divas Vete nd 


4,200,600 1,012,800 


These figures do not appear creditable to the country which made 
the first steam engine, railway, steam turbine, dynamo, clectric 
telegraph, submarine cable, textile machinery, &c.. and we may 
reasonably wonder if our progress is in any way impeded by a-want 
of foresight, intelligence or skill. We have a Government fully alive 
to domestic needs; a national laboratory under -dustinguished 
scientists ; polvtechnics and technical schools which rival the best 
in other countries ; good supplies of raw material, and the cheapest 
supplies of electrical power of any country in the world; and 
finally, an army of workers skilled in handicrafts, strong in physique, 
and always willing to earn or receive more money. What, then, is the 


* 
. 


cause of our apparent failure to take a larger share of these trades ? 


It may be suggested that finance, tariffs, and adaptability contri- 
bute in some measure to the result. Finance is assisted in some 
countries by industrial banks which, unlike pawnbrokers, advance 
capital on the security of prospective profits ; and it is certain that 
this country would realise the great advantage of this kind of 
assistance. Tariffs are understood by everyone. with the result that 
we obtain universal disagreement. Adaptability we may define as 
the art of doing the right thing in the right way, at the right time, 
end, therefore, rather difficult to successfully acquire unless all 
conditions are known. "The weakest link in our chain of progress 
appears to be the method of ascertaining the right way of going to 
work; sometimes it is achieved by actual experience, or, in other 
words, by trial and error, but rarely by systematic examination. In 
such an investigation the services of the chemist are generally of 
great value, although they are seldom appreciated except in chemical 
factories. Industrial chemistry can assist the engineer by defining 
the eomposition of substances, and when combined with some 
knowledge of engineering requirements the advice of the chemist is à 
good investment. In this matter the industrial chemist, with a 
slight knowledge of mechanical engineering, is capable of giving 
better assistance than the engineer with a rudimentary knowledge of 
chemistry ; but it is essential that the engineer should place implicit 
faith in the chemist, and adopt the whole of his advice, as otherwise 
a partial remedy may introduce new troubles. 

In the selection of metals or allovs for particular work the chemist 
can specify the most suitable material, and in the case of steel very 
small quantities of impurities exercise such an important effeet that 
chemical analysis should be made on samples of the steel as delivered. 
For brass, bronze, gunmetal and white metal. the expert assistance 
of the analytical chemist is most valuable. Many bearings of high- 
speed machinery give trouble owing to the use of metal which drags, 
shrinks or cracks, and therefore defective for this purpose. Again, 
in the selection and use of lubricating oils we have to consider many 
points in which the chemical assistance is invaluable. In large 
power works the chemist can specialise on important problems which 
frequently threaten to defeat the skill of the engineer, such as dis- 
solved oxygen in condensed water, due to aeration by condenser 
pumping gear, causing excessive corrosion ; also deposits on turbine 
blades; both these problems appearing especially under modern 
conditions of high steam pressures. Before leaving this inadequate 
appreciation of the work of the industrial chemist some mention 
should be made of the discouragement caused to some industries by 
the action of the Excise authorities in restricting the supply of 
methylated absolute alcohol. The ordinary oilshop article contains, 
in addition to 10 per cent. wood spirit, from 5 per cent. to 10 per cent. 
paraffin oil to render it unpalatable. The paraftin cannot be re- 
moved by any simple process, and its presence is very detrimental for 
many purposes. Up to about the year 1870 methylated absolute 
alcohol. without the addition of heavy or viscous petroleum, could be 
freely obtained without irritating restrictions, and much valuable 
work was carried out by technical experimentalists, particularly in 
fine coal-tar products, aniline colours, &c., but any hope that these 
industries would become part of our national trade was ruined by the 
mineralising of methylated spirit. We can only envy other nations 
who are free from these vexatious restrictions, and must expect to 
tind that they will develop the use of alcohol for motor traction 
purposes, while we are grumbling at the action of our Excise authori- 
ties. 

It may be urged that engineers-in-charge ought not to bother 
themselves about chemical work, but wait until the perfection of any 
process reduces the work of manufacture to mecbanical repetition. 
This suggestion implies that man. gifted with intelligence and the 
ability to think, should be content to remain a machine of beef and 
muscle and probably be guilty of a crime against tradition if he 
suggested any improvement. A pernicious doctrine of this kind 
cannot be beneficial to the members of this association, or to the 
welfare of the country, and it would be better to risk incurring the 
ridicule and displeasure of those who prefer stagnation than to per- 
petuate antiquated or obsolete methods. So much information 
can be obtained by simple means of investigation that it is sur- 
prising how little encouragement is given by many business firms to 
praetical research, or even in assisting their technical officers to 
colleet information from kindred industries either at home or 
abroad. Assuming that we have improved our plant and methods 
there are other matters of domestic interest which require atten- 
tion. Prosperity generally creates trade disputes, labour unrest 
and possibly strikes. We deplore war between nations as à crime 
against civilisation, and in a lesser degree we must feel that some- 
thing is wrong when labour declares war against capital, and refuses 
to work, or allow work to be done, with the resulting penalty of 
poverty and consequent privation and misery to women and children. 
Engineers-in-charge may find in the solution of this problem @ task 
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worthy of their efforts. The skilled workman or the labourer is 
understood and appreciated by them, and when a claim for con- 
sideration receives a refusal, that refusal becomes a grievance soon 
magnitied into a dispute, with ill-will and bitter feelings culminating 
in the senseless coercion of strikes. Some of our colonies have had 
experience in the statutory suppression of strikes, and probably the 
most successful result has been obtained in Canada, under their 
Industrial Disputes Investigation Act of 1907, which provides for 
arbitration under facilities favourable to conciliation. 

Legislation has also frequently been suggested to provide for the 
compulsory examination and certification of those in charge of steam 
boilers, &c., on land, and probably the general use of electrical 
power has now made this question of less interest as affecting the 
efetv of life; but as a matter of national importance any proposal 
which secures encouragement for efficiency, or incentive to progress, 
js worthy of serious consideration. The experience of the United 
States has the merit of considerable variety as cach State has its own 
method, although en attempt is now being made to get Congress to 
enact a general law. In eight of the States engineers’ licence laws 
«re edopted ; and in nine cities there are special ordinances under 
the control of the police, providing for the examination and licence 
of those in charge of stationary engines. In our marine service 
cettificates are granted by the Board of Trade after examination, 
but on land the only statutory provision is contained in the Boiler 
Explosion Acts of 1882 and 1890, which provide for an inquiry by the 
Board of Trade into the cause of any accident in connection with the 
use of steam or explosion of steam boilers. In these inquiries it is 
esumed that reasonable care should be exereised in placing steam 
boilers, &c., under the control of qualified and competent atten- 
dants, and that the design and manufacture of steam appliances have 
received proper attention. It is not clear that examination and 
certification of engine drivers and stokers would enable the Board of 
Trade to report in favour of any elteration in the present procedure, 
end it is probable that many competent attendants would have 
difficulty in passing such an examination. It is more reasonable to 
expect that membership of this association would be accepted as the 
necessary qualification of those in charge, and as a guarantee that 
they can be trusted to select competent attendants for steam plants. 


CORRESPONDENCE. 


" i 
FAULTS ON TELEGRAPH AND TELEPHONE CIRCUITS 
DUE TO LIGHTNING. 


TO THE EDITOR OF THE ELECTRICIAN. 


SiR: I think it would be interesting to some of your readers 
to know that the employment of an overhead earth wire above 
a heavy section of telephone trunk wires maintained by this 
Company, for the Post Office has proved absolutely effectual in 
protecting them from lightning. The particular district in 
which this has been tried 1s in North Yorkshire, where thunder- 
storms are violent and frequent, and great trouble used to.be 
experienced on the occasion of each storm chiefly in the blowing 
of fuse insulators put in for the protection of the circuits for 
other reasons. 

The earth wire is simply an ordinary No. 8 G.I. wire placed 
in the saddle position, proper earth plates being put in at each 
end of the section, and the wire connected intermediately to the 
earth wires on te poles, these connections being made at an 
average distance apart of approximately 220 yar ds.—1 am, &c., 

Midland Railway, Derby, Oct. 9. J. SAYERS, 


EDDY CURRENT LOSSES IN SHEET STEEL AS A 
FUNCTION OF THE RESISTIVITY.* 


BY J. D. BALL AND W. E. RUDER. 


Summary, —The authors have inv estigated the dependence of eddy- 
current loss on specific resistance and other properties in sheet steel, 


The present article gives the data of tests which have been made 
on sheet steel, and although the results herein recorded are insufficient 
to define a law, they may at least afford a step toward that end. 
ddy currents are induced currents, and it would be expected that, 
other things being equal, they would vary as the induced voltage 
unless the thickness of the plates are sufficient that screening would 


* From the “ ( General Electric Review,” abbreviated, 


appreciably affect the flux distribution. Following ohm's law, the 
resultant loss would, therefore, vary as the square of the amount and 
rate of flux change. We might also expect that, as these induced 
currents are flowing iu the metal as a conductor or short-circuited 
secondaries of a transformer, the amount of current and loss would 
vary inversely with the electrical resistance of the material. The 
latter, however, has been found not td be the case. A few values 
that have been determined in the standardising laboratory are here 
plotted to show the relation of eddy-current loss and resistivity, 
although the tests were not made with this purpose in view. Fig. ] 
gives plotted results of a number of separation tests of Epstein 
samples. This method of testing consists in measuring the loss, at 
various frequencies, of a 10 kg. (22 1b.) sample of steel strips 50 c.m. 
(19 jin.) by 3em. (14 in.) built into a square magnetic circuit, details 
of which have been published elsewhere and need not be repeated 
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here.* These results show that the eddy-current loss does not very 
inversely as the first power of the resistivity. The average value of 
eddy-current. loss for silicon steel is about one-third as much as that 
for standard iron, although five times the resistivity. Taking the 
standard iron alone, we tind a variation as high as 400 per cent. in 
eddy-current loss for the same resistivity, and a variation of 45 per 
cent. in resistivity for the same eddy-current loss. The tests were 
mide essuming the specific gravity of standard steel as 
silicon steel 7:5. Although some of the scparation tests were made 
at two frequencies only, the errors of test are not large enough to 
appreciably alter the results. The plotted points in many cases are 
representative values of several samples. The eddy-current. loss has 
been defined at " per cycle at 60 cycles." As the separation tests 
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obtained gave practically straight lines, the percentage variations 
would be the same taking any ordinary frequency. 

Eddy-current loss is partly a function of the total loss as it is a 
component thereof ; the hysteresis loss, however, being of the order 
of 80 per cent. of the total loss at 60 cycles and et B-—10,000 is 
sufficient to overshadow this. Fig. 2 shows plotted values of eddy- 
current loss compared with total loss, Examination of the values 
for silicon steel shows eddy-current loss variations as high as 200 per 


*  ET.Z., 1900, pp. 303-307 ; 1905, pp. 403-411 ; 1911, pp. 334-339, 
pp. 363-368. "A.S.T.M.," “ Specifications for Magnetic Testing of Iron 
and Steel," 1912, "' Trans." A.LE. E., Vol. XXX., 1911, pp. 747-755. 
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cent. for the same total loss, and total loss variations of 70 per cent. 
for the same eddy-current loss. 

These relationships may also be noted when the samples are tested 
es straight strips and the magnetice circuit is closed through air. In 
such a case the measured eddy-current loss, 2nd consequently the 
total loss, is greater for the same weight of material than would be 
obtained in a closed ferro-niagnetic circuit, and the measured eddy- 
current is not the same as would ordinarily be represented ¿s the 
eddy-current in the iron. ‘Tests were made on 1 lb. (454 gr.) semples 
of straight strips 10 in. (25-4 em.) by ẹ in. (1-27 em.) according to a 
scparation method elsewhere described.* It was found that thc 
silicon stecl of five times the resistance of standard steel had about 
4/7 as much average eddy-current loss. There was 200 per cent. 
variation in eddy-current for standard stecl of the same resistivity, 
and the same amount of variation in case of silicon steel. For 
constant eddy losses, the resistivity variation is 80 per cent. for 
standard iron and 25 per cent. for silicon stcel, although, in amount, 
the variation for silicon stecl is greater. While this veriation in 
eddy-current loss is large, when it is remembered that this loss is a 
small per cent. of the total loss at the testing frequency of 10 cycles, 
it will be seen that the average eddy-current loss, for any given kind 
and thickness of material, subtracted from the tote! loss will give 
sufficiently accurate hysteresis results. This is the method of pro- 
cedure for which the outfit employed was designed. The adding of 
an average eddy-current loss to the hysteresis loss of a given material 
is also sufficiently accurate to determine the Epstein 60-cycle core 
loss required for ordinary commercial testing. For such a purpose, 
the eddy-current loss has been stated to be a function of the resis- 
tivity, if the variety of heat treatment of the steel is known. Plot- 
ting the eddy and total loss values obtained on the llb. sample 
shows the independence of these functions. For constant total loss, 
the eddy-current. variation for standard steel is 80 per cent. and for 
the silicon steel 175 per cent. 

An interesting phase of the matter lies in the results of investi- 
g^tions conducted to examine certain special anncaling methods. 
A special heat treatment superimposed upon e regular factory 
enneal was found to radically change the megnetic properties, and 
show a decided increase of eddy-current loss although the resistivity 
was practically unaltered. The following table gives some of the 
results obtained :— 

Resistivity and Eddy-current Loss of Epstein Samples. 


Anneal at | Special anneal ^ Superimposed 
Sample 800°C. at 1,300°C. anncal. 
No. ERU = —À 
| Eddy. Res. Eddy. Res. Eddy. Res. 
Josse: , 0-0038 | 5869 00028 | 593 00044 | 582 
EEND 0-0038 580 00029 | 55-5 00042 | 522 
2 a er 0-0036 — 50:3 00036 | 559 00028 | 554 
SETE | 0-0030 — 53:4 0-0034 | 543 0-0058 | 53-7 
RUM, 0.0002 605 00032 | 619 00042 | 50-5 
ORROT EN | 0-0034 580 0-0034 | 59-2 00034 | 574 
7 ERROR ee 09-0026 522 00026 | 525 00038 | 51-6 
ETTEN 0-0026 51-7 00036 | 57-4 00044 | 51-6 
naaa 0-0026 51-2 00034 | 565 00042 | 528 
EE 0-0024 . 545 00042 | 51-9 , 0-0046 | 577 
E EE ES 0-0038 ^ 53-9 0-0038 , 45:5 | 00044 | 48-2 
V2 acre ene, 0.0036 | 573 0-0042 | 538 | 0-0042 | 49-0 
DE ue 0-0030 . 559 ` 00040 | 49:3 | 0-0034 | 46-4 
i Seemann 00028 53-8 : 0-0038 | 56:8 | 0-0044 | 53-4 
| eee 0.0028 541 , 040038 | 589 | 0-0044 | 57-7 
BG ES 0.0022 70-5 . 0.0026 | 66-3 e e 
|y PESOS 0-0028 | 640 0-0028 | 59-3 
] een ee ie 0.0024 | 685 040026 | 65:5 
IU ac ia 0.0022 | 59-2 | ©0034 | 56-1 
| ARM 0.0022 — 740 00026 | 70-0 
Average 20 ... 000295 580 000334] 56-84 m o 
Average 15 ... 00031 ^ 54-8 55.2. — 0-0042 58-1 


, 0:0035 


Eddy-currents loss values are given in watts per cycle at 60 cycles, 
B- 10,000. 


Resistivity is given in mierohms per centimetre.? 


, 


The veriation in everage eddy-current loss of 20 semples is 
greeter then the variation in. everege resistivity; wherees anelysis 
of Fig. 1 showed the contrary. The speciel heat treatment referred 
to eMers the grenuler structure of the moteriel by the formation of 
unusually Foge groins, which may account for the differences in 
general beboviour.£ elthough qualitative tests indice’e that the 


* "Trans" ALEE., Vol. XXX., 1912, pp. 743-747. 


f From “ Electrotechnik und Maschinenbau," Vol. XXXI., 1913, 
p». 737-742. Eddy-current loss in watts per kilogram- e(dn8)?'sp, 
where ¢ is à factor, d thickness of plate in mm., 2 the frequency. 8 the 
induction, s the specific weight, and p the resistance in ohms a ‘nan. 

i © Journal " Industrial and 'Enginecring Chemistry, Vol. V., 1913, 
pp. 402-4508. "'' Bull." Min. Eng., December .1913., 
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resistence of a definite length of » strip is the same whether length 
be taken within a single grein or fromfgrain to grain. Resistance 
measurements mede on long wire, of 0-025 in. silicon steel, however, 
show that the large-greined meteris! has a resistance 15 per cent. 
lower then the seme wire in the fine-grained state. By examining 
the structure of the shect it was found that the eddy currents in- 
creased rapidly with the grain size up to a point where the grains 
could be ee:liy sceu with the naked eye. Above this size there was 
little chenge in the eddy-current loss, e.g., for steels of a certain 
composition, à value of about 0-0044 was obteincd which remained 
practically constant for a wide range of grain size. It was also found 
that annealing in a reducing atmosphere would considerably increase 
the eddy currents independently of the change of grain size. All 
semples referred to in this Paper were cut from 0:014 in. sheets. 

The conclusion from the foregoing data is that the eddy-current 
loss does not very inversely as the first power of the resistivity, end 
the effect of heat treatments and other considerations ere so large 
that, exeept in à very general way, no definite value may be given 
for the power representing the variation. For a given variety of 
stecl, therefore, no statement of a law scems warranted. 


TRANSFORMER OIL DRYERS AND FILTERS. 


The deleterious effect of water on the dielectric strength of oil is 
much more serious than is generally supposed. This will be seen 
from the fact that the quantity of water in the oil must not exceed 
0-001 per cent. in order to obtain a dielectric strength of 40,000 volts 
in the standard test (0-1 in. between discs 1 in. diameter) es required 
for all high-tension work. Fine dust, especially metallic dust, is 


Fic. 1.—PLATE AND FRAME WITH BLOTTING PAPER. 


“most. 2s bad as water in this respect, so that the filtreżion as well as 
the drying of any oil used for electrical purposes is very necessary. 
The British Thomson-Houston Co. have just issued & descriptive 
list of their oil filters and dryers, in which the oil is freed from water, 
slime and sediment by forcing it under pressure through severel 
layers of dry blotting peper in a specially designed filter press, and 
a brief review of this will not be without interest to our readers. 
The principle of operation in the B.T.-H. oil filter is seen from the 
following description: The oil is pumped under a pressure of from 
25 Ib. to 100 Ib. per square inch through layers of dry white blotting 
paper of soft texturc, supported in a suitable filter press. Most of the 
solid matter is caught by the first leyer of paper, while the water i3 
reteincd in the paper by capillary action, since the capillary attrac- 
tion between the paper ond wetcr-is greeter than thet between the 
peper end the oil. The essential portion of the filtcr consists of è 
ecries of cIternate flet cast-iron plates and frames; the filter pape: 
ix pleced between them, and the whole clamped tightly by ineans of 
a large screw 2nd lever et one end. Fig. 1 shows single set consist- 
ing of a plate and frame with five shects of filter poper partially cut 
away. Both plates and frames have large cored holes in the lower 
corners, which serve as inlet and outlet for the oil. The surface of 
the plate, except for a l in. rim around the edge, is grooved hoth 
vertically and horizontally on both sides, forming a.“ pyramid S 
surface which supports the paper and forms channels communicating 
with the outlet at the corners. The oil enters at the lower left-hand 
corucr of the end of the filter, passing through a series of cored holes 
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hung vertically from suspension rods inserted through the inlet and 


passes through the filter paper, along the grooves of the pyramid 
surface, to the lower right-hand corner of the plate, and then through 
a series of small holes drilled from the surface of cach plate to a cored 
passage-way similar to the inlet. Since the plates and frames are 
very thin, and all are connected so that the oil circulates in parallel, 
large filtering surface and great capacity are obtained in small space. 
The filters are made as standard in two sizes, a 7 in. 14 chamber, 
having 7 sq. ft. of filtering surface, and 12 in. 20 chamber, having 
30 sq. ft. of filtering surface. The 7 in. 14-chamber outfit is suitable 
for construction work as well as for permanent installation in power 
stations. The capacity is sufficient for rapid work on medium-sized 
transformers, or for the largest sizes where sufficient time can be 
allowed. The 12 in. 20-chamber outfit (Fig. 2) is the most suitable 
size where large capacity is needed and time is limited. It may be 
readily made portable by the use of wheels. 

A rotary-gear positive-pressure pump running at a normal speed 
of 700 revs. per min. is used for the smaller size of filter, while a 
multi-stage centrifugal pump has been developed for the 12 in. filter, 
It has but one stuffing box, and as this is on the suction end and is 
subject to little or no pressure, it is easily kept tight without exces- 
sive friction and wear on the shaft. Two radial and one thrust 
bearings of large size are used, and are located inside the casing, 
submerged in the oil. The pressure-volume characteristic of the 


filter is the same as that of the pump, which gives large volume at 


Fic, 2.—12 rx. 20-cHAMBER STATIONARY Orr, FILTER. 


low pressure and small volume at high pressure, and is thus ideal foi 
the purpose, Both outfits are supplicd with cither direct or alter- 
nating-current. motors for driving the pumps. 

In the operation of these pumps it is preferable that the oil, which 
should be at a temperature of between 77 F. and 167 F., should flow 
into the pumps by gravity. The pump will lift the oil about 10 ft. 
by suction, if first primed, but under these circumstances may nof 
give the full rated pressure at the outlet. Five sheets of dried and 
oiled paper are placed between each filter plate end the adjecent 
frame, and the whole compressed tightly together by means of the 
screw and lever. The first sheet of paper should be renewed at least 
once every half-hour when oil is wet and dirty, while,for fairly dry 
cad eleen oil once an hour is sufficient. The press may be operated 
in this manner continuously, discarding the first sheet and inserting 
à new sheet at the end of the set, thus moving the second sheet up 
into the place of the first. It has been found that after three replace- 
ments the dielectric strength of the oil is apt to fall off, and that 
it is best to renew the full charge of paper and continue. If this 
method is followed four charges are obtained from a total of cight 
sheets per set, or at a rate of two sheets per charge, and 100 gallons 
^r more are filtered per pound of paper. The diclectric strength of 
the oil should be taken at frequent intervals to determine when paper 
should be removed and to ensure perfect results. For drying the 
papers a special electric drying oven is made, in which the paper 15 


outlet holes in the paper. 
The chief application of these presses is for the purification of 


transformer oils, which can be carried out, if required, whilst the 
transformer is in service. For this purpose the filter inlet is con- 
nected to the bottom of the transformer, and the outlet made to 
discharge into the top. By pumping the oil from two to five times, 
according to the cireumstances, through the filter perfect results can 
be obtained. Besides treating transformer oil of all kinds, the appz- 
ratus can be used for insulating varnish and japan, benzine used for 
cleaning purposes, cylinder oil used in certain types of electrical 
apparatus and viscous insulating compounds. 

In the same list there also appears particulars of an electric trans- 
former dryer of the hot-air type for drying out the cases of trans- 
formers before putting the oil in. The apparatus simply consists 
of a small electric air-heater combined with a motor-driven blower. 


FEEDER REACTANCES.* E 
BY F. C. BARTON. 


Summary.—This article is devoted, principally, to a detailed discussion 
of the disadvantages of feeder reactance, showing that they are of a far 
less serious nature than has been often supposed. 


The merits of feeder reactances as a step toward that continuous 
service for which all central station companies are striving are rapidly 
becoming appreciated, and in modern central stations the practice 
of installing these protective reactances in feeder circuits is becoming 
a recognised necessity. Feeder reactances as a contributing factor 
toward continuity of service fully justify the space they occupy, the 
losses which they entail, and their cost, for not only do they protect 
the system of which they are a part from shutdowns due to short 
circuits in the feeders, but, also, they limit the short-circuit current 
to a point where switching on the short-circuited feeder ceases to be 
a menace. They possess certain disadvantages, which, however, 
are not as serious as they appear at first sight and which are usually 
magnified beyond their true proportions. These are :— 
= (1) The Space Required for their Installation.—Where the 
reactances are to be installed in the station already built, this is apt 
to present a rather serious problem ; however, if the maximum space 
available for the installation of reactances is known, it is in most 
cases possible to design coils which will accommodate themselves to 
local conditions. "The most efficient coil, and also the most econo- 
mical from à manufacturing standpoint, is one whose diameter is 
fairly large in relation to its height, but where space limitations 
prohibit the use of such a coil there remains the alternative of accept- 
ing a coil of very slightly lower efficiency and possibly slightly in- 
creased price, which will fulfil the space requirements. A three- 
phase feeder naturally requires three single-phase reactances. These 
re best installed in cells or compartments similar to those provided 
for oil switches. Consideration must be given in the layout of such 
cells or compartments to the dissipation of heat resulting from the 


energy losses in the coils. 

(2) The Effect on Line Voltage Regulation.—The rating of a 
reactance is based on its apparent watts or kilovolt-ampere, for 
example, a single-phase reactance having a rating of 50 k.v.a. would 
have approximately 191 volts drop across its terminals in a circuit 
carrying 262 amperes, or 3 per cent. reactive drop in a 6,350. volt 
circuit of 262 amperes, 6,350 being the phase to neutral voltage of an 
11.000-volt three-phase circuit. This voltage drop is at quadrature 
with the impressed E.M.F., therefore, the station voltage to over- 


come the reactive drop will be the 4/6,350? + 191? or 6,352-8 volts, or 
a rise of 2-8 volts. Expressed in terms of a three-phase circuit of 
11.000 volts, the station voltage will have to be raised 4-4 volts to 
overcome the reactive drop produced by a 3 per cent. reactance. 
The effect of reactances on the regulation of circuits carrying lagging 
currents is much more pronounced than when carrying current at 
unity power-factor, as that portion of the total current comprising 
the wattless component produces a reactive drop or counter E.M.F. 
which is at right angles to the wattless current or directly opposing 
the impressed E.M.F. In other words, the drop or counter E.M.F. 
of the reactance due to the energy current is 90 deg. behind the im- 
pressed E.M.F. The resultant station voltage necessary to over- 
come the effect of the reactance on the regulation being represented 
by the hypothenuse of a right-angle triangle, the sides of which are 
the line voltage and the reactance counter E.M.F., whereas the drop 
or counter E. M.F. due to the wattless component of a current of less 


* Saal in the “ General Electric Review,” somewhat abbreviated. 
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than unity power-factor is 90 deg. behind that current or 180 deg. 
behind the impressed E.M. F., the resultant station voltage necessary 
to maintain constant line voltage being the straight addition of the 
drop due to the wattless current and the impressed E.M.F. The 
problem may be most simply expressed by saying that thc voltage 
drop due to a feeder reactance is at quadrature with the line current, 
this line current being the resultant of the energy and wattless com- 
ponents: for example, in a circuit carrying power at 0-7 power factor, 
the current will be lagging behind the impressed E.M. F. approximately 
45 deg., making a wattless component equal to the energy com ponent. 
This will produce a drop in phase with the impressed E.M.F. equal 
to the drop at quadrature with the impressed E.M.F., or a resultant 
drop of 45 deg. behind the impressed E.M.F. This will be 90 deg. 
behind the resultant or actual line current. 


(3) The Energy Loss due to resistance and to Eddy Currents in 
the Copper Conductors comprising the Coils.—These losses vary as 
the square of the kilovolt-ampere transmitted through the reactance, 
cr in the case of the 50 k.v.a. referred to above, represent about 2 kw. 
to 3 kw. per coil when the feeder is carrying 5,000 k.v.a. or full load. 
This i8 equivelent to 0-18 of 1 per cent. The reactance described, 
viz., one which produces 3 per cent. reactive drop in 2 5,000 k.v.a. 
feeder operating at 11,000 volts three-phase, will limit the current 
in a short circuit to 33-3 times normal or 8,724 amperes. This 
amount of current represents sufficiently high kilovolt-amperes to 
cause serious disturbances in any but the large systems. Reactances 
of 5 to 10 per cent. are generally recommended for feeders. Such 2 
low value as 3 per cent. would be used only in large capacity stations 
where the ratio of generator capacity to fecder capacity is very large 
or in conjunction with generator and ‘bus bar reactances in smaller 
capacity stations, or when a mixcd lcad of low power-factor makes the 
voltage regulation of importance. 

The preceding paragraph leeds to points which must be given 
consideretion when contempleting the installation of feeder react- 
ances. The function of feeder reactances differs from that. of 
generator reectanccs in that the generator reacteances are intended 
to limit the instantancous rush of current from a generator on short 
circuit to a point which will protect it from mechanical injury due to 
magnetic strains, and also protect the station apparatus and switches 
in the event. of a short circuit occurring inside the station. This 
current, for the first few cycles following a short circuit, may reach 
es high as 10 times normal in a generator having 10 per cent. inherent 
reactance. If the inherent reactance is but 5 per cent. the current 
may reach a maximum of 20 times normel, which might set up 
sufficient mechanical strains to destroy the generator windings, or, 
in the event of severcl generators feeding a “bus bar which is short- 
circuitcd, might produce strains sufficient to destroy the bus bar 
structure. After the first few cycles the short-circuit current will 
fall due to generator reaction to from two to four times normal. 
With the feeder reactence the impressed potential is maintained, and 
the reactence must be such as to limit the current in a short-circuited 
fceder to à point where it will not produce under-disturbances in the 
generating station. In other words, it must limit the current to such 
a point that the station will carry the short-circuited feeder until it 
is eut off the system without interfering with other feeders or causing 
the synchronous apparatus in the station and on other feeders to drop 
out of step. From the foregoing it will be seen that the percentage 
reactance which is placed in feeder circuits is governed chiefly by the 
capacity of the generating station to which the feeder is connected, 
and it must be high enough to prevent excessive voltage drop in the 
station due to short circuit, but should not be much higher than this 
point, because of tke effect as already outlined, upon space requirc- 
ments, line regulation and energy loss, all of which increase as tle 
percentage reactance or kilovolt-ampere capacity of the coil in- 
creases. 

A secondary function of feeder reactances is to protect the feeder 
oil switches from the effects of extremely high currents resulting from 
short circuits. As modern oil switches may be considered as having 
a rupturing capacity limit of about 500,000 k.v.a., it will be seen from 
this that a reactance of 1 per cent. in the 5,000 k.v.a. feeder previ- 
ously referred to would limit the short circuit to 500,000 k.v.a. or a 
value sufficient to protect. the oil switch against possible injury ; 
therefore, with the 3 per cent. reactance, selected for illustration, the 
kilovolt-amperes on short circuits would be limited to approximately 
166,000, which gives a large safety factor insuring positive and safe 
action. A feeder in some cases may be used as a tie line between 
generating stations. Tie line reactances perform the same function 
as ‘bus bar section reactances, and will usually have a magnitude 
intermediate between feeder and 'bus bar reactances, as the ohmic 
resistance of the tie line is available, in quadrature with the reactance, 
to limit the current transferred. The protection of a system will 
usually be best obtained by a combination of generator bus bar and 
feeder reactances. 


PATENT RECORD. 


ere rec 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
19.854 Preston. Galvanic batteries. 
20,719 Bacon & REDPATH. Apparatus for controlling motors, and especially the motors 
for working guns. 

20.725 Dorson. Holders for incandescent electric lamps. 

20.990 AlkMAN. Electric torch. 

21.607 Horstmann. Automatically adjustable ignition for internal-ccmbustion engines. 

22.926 LEONARDT. Electrical connection of the plug and sccket type. ` 

26,657 MCCLELLAKD. Shade-hclder fcr incardescent electric lamps. 
- A shade-holder for incandescent electric lamps made of a piece of wire shaped to 
form a partialring and having its ends projecting to form legs. one of which is kinked 
or bent, and bears against the other in such a manner that when the ends ate pressed 
towards one another the ring is caused to expand. 

28,059 Gratze. Electric arid vibratcry hcrns or alarms and methods of operating same. 


1914 SPECIFICATIONS. 
441 BiGoE & Burr. Mercury breaks or interruptors. 
6.777 Oatway & Watson. Fire-alarms. 


11,343 EstLer. Means cf supporting and insulating ccnductcrs rails cf electric railways . 


Relates to chairs for supporting the conductor rails on electric railways having 
projections depending therefrom, the inner and outer walls cf the cylinders being 
ccrrugated cr screwed. 


APPLICATIONS FOR PATENTS 


No1E.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date citached to them, tf they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions, When complete Specification accompanies application an asterisk ts affixed, 


September 28. 1914. 

20.254 SMITH & Owen. Attachment of clectrical conduit tutes to junction pieces. 

20.263 ZEIss. Telemeters. (Convention date € 10,13. Germany.) 

20,272 Soc. ANON. ETABLISSEMENTS L. BLeRict. Clutches for use more particularly in 
driving-mechani:m of lighting-dynamcs for autc mobiles cr the like. (2/10/13, 
France.)* 

20.274 Jupp, Fraser., Woop & EASTERN TELEGRAPH Co.  Telegraphy. l 

20.279 Hercens. Portable electric apparatus for medical or like purposes. (29/9/13, 

Germany.) 
20,286 Barr. Electrical heating-unit and method of manufacturing the same.* 


Septemker 29, 1914. 

20.293 Parsons. Reciprocating armatures. 

20.303 SMART. Electric glow-lamps. 

20,304 BALLANTINE. Method or process of producing or manufacturing pure or nearly 
pure metallic tungsten powder. 

20.308 ESTER & Co. (Ltp.) & STROHMENGER. Apparatus for transforming electric 
currents, 

20.312 B.T.-H. Co. (G.E. Co., U.S.) Dynamoc-electrical machines. 

20.319 SHEPHARD & McKecHNIE. Line or wireless telegraph systems. ; 

20.322 IGRANIC ELECTRIC Co. (Cutler-Hammer Mfg. Co., U.S.) Control of electric 
motors. 

20,325 Marey & Capeury. Aligning-device for trolley heads. 


Septemter 30. 1914. 
20.330 Conner. Electrical ignition apparatus for internal-combustion engines. 
20,331 Woops. Dynamo electric machines for supplying current for lighting and ceneral 
purposes as well as for the ignition devices of internal-ccmbustion engines. 
20.342 GREEN & LANDON. System of and means for signalling electrically." 
20,374 DoNA1H. Electric discharging-tutes. (10/1C;13, Germany.)* 
October 1, 1914. 
20.386 PREsTWICH. Miners’ safety lamps.* 
20.402 Dopps. Mine siznalling-apparatus. 
20,409 Grossmann. Insulatine-material for electrical purpozes.* 


LEGAL INTELLIGENCE. 


[oum 


Unlicensed Wireless Apparatus. 

At West London Police Court last week Morgan Adolf Watzdorf, of 
Shepherd’s Bush, described as a British subject, was charged on remand 
before Mr. Fordham with establishing and working a wireless telegraph 
apparatus without a licence. Prisoner, who was committed for trial, 
pleaded ‘ not guilty " and reserved his defence. 

On Wednesday Watzdorf pleaded guilty at the Central Criminal Court 
to a charge of establishing a wireless telegraphic apparatus at his home in 
1913 without & licence. It was stated that prisoner, wishing to become 
a wireless operator on board ship, applied in 1912, 1913 and 1914 for a 
licence, but it was refused on the ground that he was under age. In 
August, as he had not complied with a notice to take the apparatus down, 
the Post Office removed it. 

Mr. Justice RowLaTT sentenced him to a fortnight’s imprisonment in 
the second division, and ordered the apparatus to be forfeited, saying 
there was nothing to show that he contemplated being useful to the 
enemy. 


Suing a German Firm. 

At the Glasgow Sheriff Court last week Sheriff Mackenzie granted decree 
in absence in an action at the instance of James G. Brown, commercial 
agent, of Glasgow, against Messrs. Weber & Schaer, Hamburg, for £31 
due to him as commission on sales. By arresting moneys due to defenders 
in the hands of the Craigpark Electric Cable Co., pursuer founded juris- 
diction against the German firm. 


Winding-up Petition. —On Tuesday a compulsory winding-up Order 
was made by Mr. Justice Neville against the Leitner Electrical Co. (Ltd.) 
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AN INSTITUTE OF INDUSTRY AND 
COMMERCE. 

Although we fear that the effort which is being put forth 
to consolidate the interests of the various organisations 
and associations which exist in this country for the ad vance- 
ment of specific trades is foredoomed to temporary failure 
on account of the present crisis, this is no reason why the 
project should be passed over without some comment. At 
the end of last week a gathering of representatives of the 
principal trades and industries in this country took place 
at the Savoy Hotel, London, when the principal guest 
was the Right Hon. Earl Grey, who will need no intro- 
duction to our readers. He has already devoted much 
time and energy towards the realisation of his pet scheme, 
namely, the establishment of a common centre in the prin- 
cipal city of the Empire at which the whole of the Colonial 
Commissioners, their staffs and offices will be concentrated. 
In spite of the war, Earl Grey is still optimistic regarding 
the future of his scheme, and we see no reason to doubt this 
attitude on his part. His presence at the luncheon was 
particularly weleome, because it gave the representatives of 
the principal trades and industries in this country an oppor- 
tunity of hearing from his own lips what his views are upon 
the consolidation of industrial and commercial interests in 
this country and throughout the Empire. Mr. J. TAYLOR 
Penone, who was in the chair, and who appears to be 
fathering the scheme for an Institute of Industry and Com- 
meree, put forward a number of suggestions regarding this 
Institute, and also some cogent reasons why it should be 
established. The matter has, of course, been thrown into 
strong relief by the present war and by the need which 
has suddenly arisen for the substitution of British fer 
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German sources of material and semi-manufactured pro- 
ducts, and for the capturing of the markets in which 
Germany has hitherto held the bulk of the trade. Mr. 
PEDDIE expressed the view that an Institute of Industry 
and Commerce organised on the right lines would assist in 
solving problems which existed before the war and which 
have since been emphasised by it, and also problems which will 
undoubtedly come after the declaration of peace. Amongst 
these he mentioned increased banking credits for the benefit 
of industry ; the improvement of the commercial consular 
service ; the inquiry into railway rates; the abolition of 
many inequalities which seriously hamper certain traders ; 
the obtaining of large contracts for this country which are, 
in a number of instances, the direct outcome of loans floated 
on the London markets; the standardisation of company 
law throughout the Empire ; and the removal of restrictions 
on British commercial travellers operating within the 
Empire. The satisfactory settlement of any one of these 
problems would be of benefit to trade and industry in this 
country. The prospect of solving them all may certainly be 
advanced as an excellent reason for the formation of the 
Institute referred to. Criticisms have been already 
levelled at the comparatively ineffective attitude of existing 
organisations and associations towards the necessity which 
has arisen since the war for immediately taking advantage 
of every opening which will be presented for the increase of 
this country's trade as a direct result of the conflict. Mr. 
TAYLOR PEDDIE’S argument is that these associations, 
while they are useful enough in promoting their indi- 
vidual interests, are not sufficiently concerned with the 
broader questions of trade and industry to act jointly and 
bring about certain desired reforms. It is in the capacity 
of a central body which will consider upon a general basis 
the needs of trade and commerce as a whole that, it is antici- 
pated, the proposed Institute would act effectively. We 
admit that such an Institüte ought to arise almost natur- 
ally out of the circumstances of the present crisis. There 
should be no question as to its desirability or the immense 
amount of good which it would do. Unfortunately, we 
move slowly in matters of this kind and generally seek time 
to consider them. The fact that Earl Grey has given his 
blessing to the project and regarded it as a perfectly natural 
associate with his Dominion House scheme may postpone its 
complete realisation, if only for the reason that Dominion 
House is still nothing more than an idea. We hope that 
such a view will not be taken of so worthy an object. Tf 
Dominion House is shortly to crystallize then the Institute 
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of Industry and Commerce should b» immediately formed in 
order that it can take its abode under Earl GREY'S wing 
when all matters of Imperial interest are finally crystallized 
on the Aldwych site. Mr. Taytor Preppir was sucecssiul 
in gathering around him many captains of industry and 
influential men who should be able to carry through the 
preliminary finances of the project. Once these have been 
settled the organising of the staff of the Institute should go 
forward without difficulty. In any event, we hope that the 
idea will be kept well in mind even if it is not immediately 
possible to bring it to complete realisation. 


BUSINESS NOTICES. 


The Cambridge Scientific Instrument Co. have taken over the 
business connection of the Leskole Company, of Enfield, who have 
gone into liquidation, also Mr. F. Wakeham, assistant manager 
of the Leskole Company, has joined the Cambridge Company's stati. 


Messrs. Landis & Gyr (Ltd.), have removed to Elgee Works, Stone- 
bridge Park, Willesden, London, N.W. 


The Selson Engineering Co. asks us to deny reports that the com- 
pany is à German concern. It was registered in December, 1909, and 
it is a strictly British concern, both as regards capital and director- 
ship. Its works (Coventry and. Halifax) are run bv a British staff 
and (with only two exceptions) by British workmen. 


Plant for Sale.—' The North British Railway Co. invite offers for 
11 20-ton electric traversers for coal wagons with motors and other 
equipment and spare gear. Can be seen on application to Mr. W. A. 
Fraser, chief engineer. Offers to the Secretary of the Company, 23, 
Waterloo-place, Edinburgh. See advertisement. 


Patent Development.— The proprietors of patent No. 11,906/1911, 
fo * Improved depolarisers for galvanic cells or batteries," desire to 
dispose of the patent rights or to grant licences. Apply to Messrs. 
Johnsons & Willcox, 47, Lincoln's Inn Fields, London, W.C. 


The proprietors of patent No. 11,155/1909, relating to * Improve- 
ments in Galvanic Dry Batteries," desire to dispose of same or to 
grant licences thereunder. Inquiries’ to Messrs. Cruikshank & 
Fairweather (Ltd.), Patent Agents, 65 and 66, Chancery-lane, 
London, W.C, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


First meetings of creditors and eontributories of the Consolidated 
Diesel Engine Manufacturers (Ltd.) were held last week. 

Accounts were lodged showing a total indebtedness of £72,492 and 
assets valued at sufficient to provide a surplus of £240,078 after payment. 
of all debts. he deficiency to the shareholders was estimated at 
£358,878. At the creditors mecting the Chairman (Mr. W. J. Warley) 
said he had received 162 claims, aggregating £34,847. He did not think 
it likely that any war insurance had been effected on the works in Belgium. 
The bank was secured by a mortgage on the Ipswich works, but he could 
not say whether they were fully secured, as the position both in England 
and Belgium had been entirely changed by the war. The special manager 
(Sir William B. Peat) said he had collected about £2.600 of the book 
debts since the making of the winding-up order. At that date they had 
eight contracts in hand, and negotiations were on foot with a view to the 
purchasers taking over and completing the contracts themselves. Mr. 
Warley said it was quite open to doubt whether any substantial amount 
could be recovered by the company under the engine sale agreement to 
Carels Frères. In reply to a question as to whether there was anything 
recoverable of the £40,000 advanced by the company to Carels Freres he 
said at. present he should think there might be no claim, and he doubted 
whether any claim could be enforced at present. br d 

At the shareholders" meeting the Chairman said it depended entirely 
upon how the war ended whether the shareholders would receive any 
return for their money. At the moment he saw no prospect of any 
dividend, but he did not look upon that as being an absolute impossibilit y. 
From the information in his possession there was not sufficient. ground 
upon which to found any claim against the directors, It was agreed that 
there had been a great want of judgment. That opinion might possibly 
be carried. higher, as very large sums of money had apparently been 
thrown away. 

Sir William B. Peat was appointed liquidator with a conimittec of 
inspection. 

The Ecuador Telephone Co. (Ltd.) is being wound up voluntarily, 
and Mr. W. G. Mare (secretary of the Chili Telephone Co.), 42, Old 
Broad-street, London, E.C., has been appointed liquidator. 


Claims against Hubert B. Graham, consulting engineer, Craig's- 
court, Charing Cross, London, W.C., are to be sent to Mr. W. P. 
Bowyer, Bankruptey-buildings, London, W.C., preparatory to pay- 
ment of a dividend. 


DAHER LRL l 
ELECTRICITY SUPPLY. 
DILUTED LL 


EXTEN SIONS. 

Bradford.— The Electricity Committee have been authorised to 
carry out severa! extensions of mains, including the relaying of mains 
from Valley-road to Esholt through Thackley at a cost of £5,000. 

London County Council.—On Tuesday the L.C.C. sanctioned the 
borrowing of £2,000 for electricity supply by Bermondsey Council. 
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Luton.—The Electricity Committee is making arrangements for 
the formal inauguration of the extension of the electricity station 
about the middle of November. 


Salford.—^At last week's meeting of the Corporation it was agreed, 
on the proposal of Councillor Billington, to apply for powers to 
borrow £13,500 to cover the cost of the supply and erection of an 
additional 5,000 kw. turbo-alternator at the Frederick-road elec- 
tricity station. 


Turton (Lanes).—An unopposed inquiry was held last week into 
the Councils application for sanction to borrow £3,815 for the 
electricity undertaking. 

The loan was required fer the extension of cables and other works in 
Bradshaw and Harwood, The present cables had an increasing demand 
upon them, and the distriet. required an additional supply which could 
best be obtained from à new feeder from the Lancashire Electric Power 
Co., on the Ainsworth side. An agreement had been entered into with 
the company who now supplied the district. for an increased supply. In 
the Bradshaw and Harwood distriet there had heen several other demands 
for electricity. 


Walsall.— At the meeting of the Corporation on Monday the Elez- 
tricity Committee recommended that sanction be obtained from the 
L.G. Board to the borrowing of £23,595 for the electricity undertaking. 

The Electricity Committee has come to an arrangement with the local 
electrical contractors with regard to the exercise by the Corporation of 
powers to supply electrical fittings, &c., conferred by sec, 52 of the Walsall 
Corporation Act, 1900. The Council is recommended to lease premises 
in Bridge-street for use as a show room, and the Electricity Committee 
propose to equip them at a cost of £100. 

The Board of Trade has issued an order authorising the Corporation to 
supply current in part of the Parish of Rushall. 


West Bromwich.—At a meeting of the Corporation last week the 
Electricity Committee were authorised to apply to the L.G. Board 
for sanction to borrow £5,517 for expenditure on generating plant 
and cable extensions. 


GENERAL. 


Beckenham.— The Council have decided to give a free supply of 
electricity to the home for Belgian Refugees at Shortlands. 


Dover.— The Electricity Committee have recently entered into 
contracts for supplying electricity to the War Department buildings 
on the east side of Dover, to the new Marine Station and to the Post 
Office. | 


Hove.—Laxt week the Corporation adopted the report of the 
General Purposes Committee recommending that the electricity 
works acquired from the Hove Electric Lighting Co. be carried on a3 
a Municipal undertaking. 

Ald. CLARK, formally moved the adoption of the report and asked 
Ald. Jago, chairman of the Electric Light Joint Committee, to deal with 
the matter. 

Ald, Jaco, in seconding, gave a résumé of the steps that had led to the 
acquisition of the undertaking. Proposals for various methods of leasing 
the undertaking were received by the Committee, who made exhaustive 
investigations before laying any definite proposal before the Council. 
They weeded out all the offers but three, two of which were to lease and 
the other to supply electricity in bulk. They were submitted to their 
electrical engineer (Mr. Smith) who reported distinctly in favour of the 
Corporation working the undertaking themselves. It was then felt 
that the better course would be to place all the facts before the highest 
electrical authority. and therefore Sir Alex. Kennedy was called in and 
had presented the report which was before the Council. Having regard 
to the fact that the advice given by Messrs. Kennedy & Donkin not only 
supported that of Mr. Smith, but was even more emphatic that it would 
be to the interest of the Corporation to retain and work the undertaking 
as a municipal concern, the Committee recommended that course. As 
to the result to users of electric lighting generally, carefully tested figures 
enabled them to announce that it was possible to make a reduction of & 
halfpenny per unit for lighting and power. Further, in the near future, 
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there was the hope of a reduction for power to a penny per unit. That of 
itself would be a great advance in the interests of the public by running 
the undertaking as a municipal concern, and after allowing for those 
reductions it was calculated they would have a balance protit of about 


£1,600 on the vear'3 working. 
The report was adopted with only two dissentienta, , 


Hull.—The Corporation have decided to apply for a provisional 


electric lighting order for Hessle. 


Leeds.—At the meeting of the Corporation last week Mr. D. B. 
Foster moved a resolution for the appointment next year of separate 
committees for the management of the tramways and the electricity 


departments. 


Ald. Brows hoped that the motion would be withdrawn, though he had 
There had been a 


growing fecling of late among all parties that the management of the 
Ald, Smithson, chairman 


of the Tramways Committee, agreed with this view, but he said it would 


a great deal of sympathy with the object aimed at. 
electricity department should be reconsidered. 


be better to leave the question over for the new Council to decida. 
After discussion, the motion was withdrawn. 


Les and Springhead (Lanes).—Negotiations are 


between the Urban Councils and Oldham Electricity Committee for 
the supply by the latter of electric current to Lees and Springhead 


districts for lighting and power. 


London Electricity Supply Scheme.— At the mecting of the London 
County Council on Tuesday the report of the Special Committee on 
London Electricity Supply, which was presented in July and set out 


in THE ELECTRICIAN for July 31, came up for discussion. 


The adoption of the report was moved by the Chairman (Mr. G. 


H. Hume) and adopted without discussion. 


Portrush.— Last week the Lighting and Water Committee reported 
the receipt of a letter from the manager of the local branch of the 
Belfast Bank, stating that his directors, having regard to the strong 
remonstrance issued by the Government as to non-urgent municipal 
expenditure, were not disposed to entertain the Council's application 
for a loan in connection with the proposed electricity supply works. 
After discussion it was decided to approach other banking and insur. 


ance compan'es on the subject of a loan. 


Southampton.— Last week a special meeting of the Corporation was 
held in order to consider the reporis of Sir John Snell and Mr. E. 


Edmonds, C.A., on the condition of the electricity undertaking. 


The report stated that the plant was generally of good type and had 
The mains were also in good 


On the point of value the under- 


heen maintained in. good. condition. 


condition, and were well maintained. 
taking was perfectly solvent on the basis of its present capitalisation. 


After dealing very fully with the cost of production, the report 
states: " We think that the electricity department can afford to reduce 
its charge to the tramways department, but the reduction would have to 


he most carefully arrived at, and regard must be had to the financial 
reulta of several successive years. The Electricity Department, too, 
must take care to cover its cost of production, which might conceivably 
increase in the event of any undue increase in the price of coal, or which 
might arise from a serious breakdown of machinery, to which the tram. 
way generating plant is obviously more liable than the general supply 
pant owing to the much longer hours of working and to the greater 
Huctuations of the load," — In regard to lighting, the opinion is expressed 
that it was a mistake to reduce the lighting rates, especially having 
regani to the small lighting bills resulting from the use of metal filament 
lamps The heating rate of a halfpenny per unit, if taken alone could not be 
justited, but that did not materially affect the total profits of private 
supply, When its effects on the other departments were considered then 
the general improvement in the all-round profits justified the policy. 
Summing up, the report states that a reduction can be made in the rates 
charged to the tramways department ; that until last year a loss was 
Incurred each vear in the supply for public lighting, the margin of profit 
beng very small in 1913; there was no real necessity for any reduction 
in the cost of private lighting from 31d. to 3d, per unit ; the addition of 
the heating and cooking load at à halfpenny per unit has not adversely 
affected the financial soundness of the undertaking. ‘The Council, are, 
however, recommended to consider the adoption of a different. type of 
charge for domestic purposes, A fixed charge per annum based on the 
ratcable value of the premises (or upon the kilowatts connected), plus a 
halfpenny per unit metered, might meet the whole case, and probably 
altogether allay criticism of the department, while n no way adversely 
acting the present (or future) consumers. It was only fair to 
the electrical engineer (Mr. H. F. Street) to say that it had been 
alteady in his mind to make some such recommendation. The 
report concludes as follows ; '* We have to say that we are of opinion that 
considerable enterprise has been shown in the management and develop- 
ment of the undertaking, and that it would be contrary to the interests of 
ralepavers and consumers alike were any check to be given to it by a 
rretsal of the present main lines of policy.” 

l'onsiderable discussion took place, and ultimately it was decided to 
Ier the matter to the Electricity Committee for consideration and report. 
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Teignmouth.—The preliminary arrangements in regard to the 
introduction of electricity supply have been agreed upon. 

Messrs. J. & W. Purves have agreed with the Urban Council to form 
a company with sufficient capital to provide electricity supply works for 
supplying current in Teignmouth and Shaldon, They will apply for a 
Provisional Order next month, but if they fail to get the Order contirmed 
by Act of Parliament by Dec. 31, 1915, the agreement will be at an end, 
and the Council will be at liberty to make other arrangements ; and if 
they (Messrs. Purves) fail to form a company and to get the minimum 
capital required the agreement. will be at an end, The Council will give 
Messrs, Purves permission to start the necessary work (erection of gene- 
rating station and laying of mains) forthwith at their (Messrs, Purves’s) 
There would thus be no delay, as Messrs, Purves propose to take 
The maximum charges for the supply of 


risk, 
advantage of this permission. 
current have been agreed upon and the agreement also provides for the 
public electric lighting of Shaldon and reserves the power of purchase to 
the Council. 

Tunbridge Wells.—The Lighting Committee has instructed the 
electrical engineer (Mr. R. N. Torpy) to make arrangements to light a 
portion of the military camp on the Lower Cricket Ground. 

The contractors for the supply of cable (The Western Electric Co.) are 
to be asked if they are prepared to continue the contract for 12 months 


further. 
Mr. Torpy reports that it will be necessary in the early part of next year 


to instal two additional boilers and a new condenser water cooling tower 
at the electricity works, Plans and estimates are, therefore, to be pre- 


pared. 
LIGHTING AND POWER NOTES. 


Hammersmith (London).-- The Board of Trade has consented to 
the use of overhead electric lines for lighting the foot path le» Png 


from Bloe:nfontein-road to Ducane-roal. . i 

Kendal.—The Council have sanctioned the supply of electric 
current for power to Messrs. McKay & Co. at 1HHd.. per unit. The 
firm undertake to take a minimum of 8,000 units per annum. 


Poor Law Institution Lighting.— Watford Guardians are to obtain 
expert advice as to the advisability of installing plant to supply 
electric current for lighting their institution. 

Southport.- West Lancashire. Rural Council have authorised the 
Corporation to use overhead wires in connection with their scheme 
for the electric lighting of Ainsdale end for power supply for the A'r 


Compressor Station, 


TRACTION NOTES. 


Aberdeen.—- The Corporation have asked the Tramways Committee 
to consider and report as to the propriety of terminating the working 
agreement. between the Council and the Aberdeen Suburban Trom- 
wavs Co. The Committee have also been requested to consider and 
report as to the acquisition by the Council of the undertaking of the 


company. 

Bournemouth.— A project for the constraction and equipment of 
trolley omnibuses to run between Poole and Sandbanks is under 
consideration, and the motor omnibuses connecting the tramways 


with the sea front are to be continued. 


Bradford.—The Tramways Committee recommend the fitting of 
trolley omnibuses with patent certhing and automatic steering 
arrangements at a cost of £14 a car. i 

The Committee has agreed to accept the offer of Leeds Corporation to 
take over the obligations of Bradford Council with respect to 10 of the 
rail.less trolley vehicles now being eonstrneted. under contract for the 


latter authority. 

Glasgow.——On Monday the Corporation commenced the work of 
laying the tramway extensions authorised in the 1914 session. The 
first line will run from the present terminus at Catheart to Clarkston. 
Altogether there are 28 routes of a total of 21 route miles, and the 
estimated cost of construction is £413,000, 

Halifax.—The Council have sanctioned the promotion of a bill, 
which is to include clauses authorising the construction of the pro- 
posed tramway extensions to Elland, Stainland and Southowram, 
and the running of motor omnibus services to Crag Vale fram 


Mytholmrovd and to Ripponden. 

Le»ds.-— Application is to be mede for sanction to borrow £32,000 
for the erection of new tramway offices, a tender for which has been 
conditionally accepted. : 

Liverpool.-—At the meeting «f the Corporation last week tke 
question of suspending the giving of crders under current contracts 
to German firms for the welding of treamwey lines was discussed. 

The Town CLERK, having advised that the matter was a complex one, 
and that he had better prepare a written report in reference to it, it was 
decided by 49 votes to 43 not to suspend th» giving of such or ders, 
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London County Couneil.—A recommendation by the Highways 
Committee to expend £17,700 on capital account in the extension of 
the coal bunkers, provision of shops, stores, &c., has been post- 
poned for a week. 


L.G.C. Tramways.-- London County Council proposes to construct 
a line through the New Cut from Waterloo-road to Blackfriars-road. 
It is stated that this would involve the abolition of the New Cut 
street market, and a petition of protest signed by over 6,000 people 
has been presented to the Southwark Borough Council. 


London Electric Railway.—Plans submitted by the London 
Electric Railway Co. for the railway extension from Camden Town 
to Euston have been passed by the London County Council. 


. Moving Stairways.— Yesterday (Thursday) moving stairways, 
leading from the Baker-strect station of the Metropolitan Railway 
Co. to the Baker-street and Waterloo Railway were opened for traffic 
purposes. 


. Rotherham.— The Electric Light and Tramways Committee has 
authorised the Borough Engineer and Tramways Manager to try a 
certain method of repairing the joints of the Canklow tramway track. 

The Corporation are to promote a Bill in the ensuing session for various 
powers, including the running of alternative trolley vehicles or motor 
omnibuses to Chapeltown, Greasboro’, Whiston, Aughton, Swallownest 
and Aston; to provide and run motor omnibuses, and to extend certain 
tramway routes, and compulsory through tramway running powers to 
Sheffield, &c. 

South Shields.— The Tramways Committee have been authorised to 
promote a bill to obtain authority to make certain tramway exten- 
sions and to run motor omnibuses, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephone Exchange.—An automatic telephone ex- 
change was opened at Darlington on Saturday. 


Deferred Telegrams.—Notice is given by the Eastern and Asso- 
ciated Telegraph Companies that they are able at the present time 
to transmit with comparatively little delay deferred messages handed 
in to their offices between 8 a.m. and 3 p.m. When any modifica- 
tion of these facilities becomes necessary notices will be posted at the 
company's oflices. 


Radio-Telegraph Notes.— Mr. Marconi, it is stated, has allowed the 
possible usefulness of the invention credited to Prof. Argentieri of a 
simple radio receiver capable of being carried on the person and 
enabling the reception of messages without the necessity for aerial 
connection. 

Mr. Marconi is further reported to have stated that in view of the 
success of his experiments some time ago in radio-telephony on ships 
in the Italian Navy, the method is shortly to be emploved in Italian 
warships. 


— 
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EMPIRE NOTES. 
DATAE ALARM 


Australasia.—Owing to the uncertain position of the financial 
market, Echuca (Victoria) Council have deferred the taking of a 
plebiscite of the ratepayers on the question of establishing electricity 
works. 

An amendment to the memorandum of association of the Boort 
(Victoria) Co-operative Butter & Ice Co., so as to allow the company to 
supply electric light to the town of Boort, has been approved by the court. 

The report of the directors of the Electric Light & Power Supply Corpn. 
(Sydney) for the past half-year shows profit £9,609. A dividend at the 
rate of 7 per cent. per annum has been declared. The balance of the 
flotation expenses (total £5,092) has been written off out of the year's 

rofits. 
i At a recent meeting of the Kew (Victoria) City Council the Mayor 
announced that the Prahran-Malvern Tramway ‘Trust would imme- 
diately prepare an agreement for submission to its constituent councils in 
oonnection with the electrification of the Kew horse tramway. The 
Trust had undertaken the running of a temporary service while the elec- 
trification was proceeding. 

Malvern (Victoria) Tramway Trust have decided to proceed with the 
construction of the Malvern-road tramway. Points ordered from Eng- 
land have not arrived, but they are to be made locally if possible. 

Tenders " (Melbourne and Sydney) says Leederville (W. Australia) 
Council, have decided to instal electr e generating plant unless Perth 
Council offer better terms for supply of current than those already sub- 
mitted. 

Melville (W. Australia) Tramway Bill, giving power to the road board 
to construct tramways through the district, has been passed. 

Mr. V. J. Crowley, in a report to Wynyard (Tasmania) Council on the 
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proposed electric lighting of the town, has suggested a hydro-electric 
scheme costing £5,830, with annual working expenses £746 per annum for 
operating. or, alternatively, a suction gas-driven plant of 80 H.P., to cost 
£4,772, and £778 per annum, The revenue is estimated at £821 per 
annum. 


FOREIGN NOTES. 


France.— H.M. Consul at Lyons states that he has received from 
local firms inquiries for the names and addresses of English firms 
who could supply the following classes of goods in place of those 
formerly obtained from Germany—viz., carbon for electrodes, 
caustie potash, cotton tape for insulating electric wires, porcelain 
and fancy china, eut glass and fancy glass of all kinds, &e. H.M. 
Consul uges on British manufacturers who wish to substitute their 
goods for German products in France the importance of sending 
commercial travellers who will canvas the market energetically, of 
furnishing catalogues in Freneh, with prices quoted free at cus- 
tomer's address, and of catering for thc large demand for low-priced 
articles of all kinds. 


German and Austro-Hungarian Exports.— The value of the boilers, 
boiler tubes, fittings, &c., exported by Germany in 1912 was £1,157,150 
and the value of the Austro-Hungarian exports in 1913 was £37,135. 
Great Britain, however, exported boilers in 1913 to the value of 
£1,773,200. The principal German markets were Russia, France, 
the Netherlands, Belgium, Argentina, Italy, Chili, Switzerland, 
Denmaik, Brazil, &c. 

The value of the heavy chemicals exported by Germany in 1912 was 
£4.066.600, and by Austria-Hungary in 1913 £164,565. The exports 
from the United Kingdom were valued at £6,684,900. 

The value of the German exports of tin wares (including tin foil) in 
1912 was £662,000, but there are no figures available for Austria- Hungery 
or the United Kingdom. The principal German markets for tin foil were 
the United Kingdom (£193,800), France (£60,600), Switzerland (£31,000), 
Argentine (£1]1.800), Australia (£10,800), China (£10,300), &c. 

The value of the scientific instruments and apparatus (except electrical) 
exported by Germany in 1912 was £2,285,300. and by Austria-Hungary in 
1913 £198,350. The total exports of scientific instruments by Great 
Britain in 1913 were valued at £1,883,200. 


Italy.—H.M. Ambassador at Rome writes (Sept. 13) that at the 
present moment a very favourable opportunity is offered to British 
firms to recapture trade in Italy, and especially in Milan. 

It is stated that not only are importers very uncertain as to the extent 
to which Germany will be able to supply their demands in the future, 
but such a wave of antipathy to Germany and German methods has 
swept over Italy, while at the same time such enthusiasm for England 
and the English prevail, that there is a desire to deal with British firms 
and to boycott German trade. 1t is stated that if competent travellers 
or agents with a knowledge of Italian and ability to quote prices in the 
metric system were to visit Milan at present they would be able to do an 
extensive business, and possibly to find new markets. There is stated 
to be a good opening for pig iron. 


Liston.—{t is reporied that à serious explosion took place on 
Saturday oa the premises of the Lisbon Gas & Electricity Co. 

We have been unable to obtain particulars of the explosion or to 
ascertain the extent of the damage, as no advice had (up to Wednesday) 
been received in London. It is, however, stated that 15 persons were 
killed and about 100 were injured. The company attributes the explo- 
sion “to an escape of gas, which was fired by an electric spark given off 
from a passing tramcar." The supply of electric current for both lighting 
and traction was cut off for some time. 


Sp2in.—H.M. Consul at Corunna points out the necessity for 
British manufacturers desirous of competing successfully with their 
German and Austrian rivals in the Spanish market to send out 
competent travellers. | 

The Consul adds that catalogues in English, with prices in sterling and 
weights and measures not in the metric system, are not appreciated 
however well they are got up. In addition, terms of payment must be 
favourable to customers, to whom German firms have been very lenient 
in this respect. 


MISCELLANEOUS NOTES. 


Alien Enemies’ Names.—An Order in Council his been issued 
prohibiting the assumption by en alien, after October 12, of a name 
not used by him at the date of the commencement of the war. The 
Order in Council also provides for the insertion of the following 
article in the Aliens Restriction (Consolidation) Order, 1914 :— 

" An alien enemy shall not, after the 12th October, 1914, for any 
purpose assume or use, or purport to assume or use, OT continue the 
assumption or use of any name other than that by which he was 
ordinarily known at the date of the commencement of the war. 

“ Where an alien enemy carries on or purports or continues to carry 
on, or is a membe: of a pattnership or firm which carries on or purports or 
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continues to carry on any trade or business under any name other than 
that under which the trade or business was carried on at the date of the 
commencement. of the war, he shall, for the purposes of this Order, be 
deemed to be using or purporting or continuing to use a name other than 
that by which he was ordinarily known at the date of the commencement 
of the war. 

" Nothing in this Article shall affect the right of a woman who after the 
commencement of the war marries an alien enemy to use the name which 
she acquires on her marriage. 

" A Secretary of State may, if it appears desirable in any particular 
case, grant an exemption from the provisions of this Article." 


Alien Enemy Patents.— The Patent Office has notified its decision 
in regard to 12 of the applications for the avoidance or suspension 
of alien enemy patents or licences. In four cases licences were 
granted, two applications were refused and six withdrawn. No 
announcement has yet been made with regard to the terms and con- 


ditions of the licences. 

[ast week the application by Messrs. Glenfield & Kennedy for the sus- 
pension of two patents for electro-magnetic clutches and switches for 
electromagnetic clutches was heard. The owners of the patents were 
Austrians, and hitherto the articles were imported respectively by the 
Vulkan Maschinenfabrik (A.G.) and the Marks Vulkan: Maschinen- 
fabrik (A.G.), of Vienna. Applicants, however, did not appear.and 
Sir Geo, C. Marks, (for the patentees and also for Messrs. C. E. Lucas & (*o., 
(Chester, who had a licence from the patentees, asked that the applica- 
tion should be dismissed. Messrs. Lucas & Co., he said, had acted as 
agents for the. Austrian firms, and had had a licence from them since 


benefit of an enemy ; nor to accept, or give effect to any insurance of, 
any risk arising under any policy or contract of insurance (including re- 
insurance) made or entered into with or for the benefit of an enemy before 
the outbreak of war; and in particular as regards treaties of contracts 
of re-insurance current at the outbreak of war to which an enemy is a 
party or in which an enemy is interested not to cede to the enemy or to 
accept from the enemy under any such treaty or contract any risk arising 
under any policy or contract of insurance (including re-insurance) made 
or entered into after the outbreak of war, or any share in any such risk." 

The amended Proclamation also declares that—'' Notwithstanding 
anything contained in paragraph 6 of the Trading with the Enemy 
Proclamation (No. 2) where an enemy has a branch locally situated in 
British, allied, or neutral territory, which carries on the business of 
insurance or re-insurance of whatever nature, transactions by or with 
such branch in respect of the business of insurance or re-insurance shall be 
considered as transactions by or with an enemy." 

H.M. Government has authorised the Commissioners of H.M. Customs 
to require certificates of origin or declarations of ultimate destination, 
respectively, in respect of goods imported into or exported from the 
United Kingdom in trade with any foreign port in Europe or in the 
Mediterranean sr Black Seas, with the exception of those of Russia, 
Belgium, France, Spain and Portugal. 


Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during 
September, 1914, and (b) during the current year from Jan. 1 to 
Sept. 30, with the increases or decreases compared with the corres- 
ponding periods of 1913 :— 


1912. They intended manufacturing under that licence in this country, 
Furthermore, they 


had put applications in the list of that Court for the suspension in their 
favour of subsequent patents which related more closely to the clutches 


and terms were arranged before the war broke out. 


and switches as now made. 


The CoMPTROLLER-GENERAL said the applications by Messrs. Glenfield 
& Kennedy were not now supported, and they were not cases in which the 
(ourt could make any recommendation to the Board of ‘Trade for the 


suspensions asked for. 


Un Tuesday the Comptroller-General of Patents, sitting with Sir 
Cornelius Dalton, heard an application for the suspension of a patent 
relating to a German process used in nickel-plating and owned by the 


langhein- Pfanhauser Works, of Leipzig. 

Mr. G, JoxEs (Birmingham), the applicant, stated that he had been the 
technical engineer, expert and traveller for the patentces, 

The application was opposed by an English company. In 1908 an 
Fnglish company was formed by the German company. who owned 
practically all the shares, The English company had two directors, one 
of them having lived in England since its formation. ‘This director, had 
he heen able to get away, would have been in the field against us, being a 
sergeant in the Landsturm. ‘lhe other director was abroad. On Aug. 3 
the director in England called a meeting of the directors, and appointed 
as another director a Mr. Appleby. The business continued until some 
days ago, when the original director was arrested, and he was now in the 
detention campat Newbury. Mr. Appleby was now sole director. 

The COMPTROLLER-GENERAL said he was satisfied that it was not a 
British company and that Mr. Appleby was put in to carry on the busi- 
Nex, 

Nir CORNELIUS DALTON suggested that the patent be suspended until 
the Board otherwise directed, and the applicant said he was willing that 
the process should be thrown open in this way. 


Custom; Decisions.—According to recent decisions, the import 
duty on dictaphone: imported into British South Africa is 15 p^r 
cent. à val., and on wireless telegraph apparatus 3 per cent. British 
goods are entitled to 3 per cent. rebate, which in the latter case is 
equal to the whole dut y. 


Ehetrical Employers and the War.—Messrs. Bruce Peebles & Co. 
Write to say that since the outbreak of hostilities over 100 members 
of their staff and works employees have joined H.M. forces, and un- 
fortunately they have already received intimation that one of their 
men has been killed in action. 

A number of the employees of the electricity and tramways depart- 
ments of Blackpool Corporation have joined H.M. forces, and the Special 
(committee have decided to allow the wives of all employees serving with 
the colours 128, Gd. per week, plus 2s. 6d. per child, and single men half 
den asa minimum. Casesof special distress are to be dealt with on their 

erits, | 

Very many of the Manchester Municipal employees have jofned H.M. 
forces, and the City Council have decided that no employee of the 
Corporation who volunteers for active service in the Navy or Army shall 
le in à worse monetary position by reason of his enlistment than he is, 
and that his place will he kept open for him. 


_ Trading with the Enemy.—A Proclamation has been issued amend- 
In? that of Sept. 9 (given in THE ELECTRICIAN for Oct. 2, p. 1009) 
dating to trading with the enemy as it affects insurance contracts. 

, Paragraph 5, heading (6) of the Trading with the Enemy Proclamation, 
Xo, *; has been revoked, and in lieu thereof the following heading shall 
le inserted in paragraph 5 :— 

(6) " Not to make or enter into any new marine, life, fire, or other 
policy or contract of insurance (including re-insurance) with or for the 


Electrical machinery (a) £64.304 (decrease £46,325), (b) £1,106,743 
(increase £99,870); telegraph and telephone cables, (a) submarine nil. 
other than submarine £160 (decrease £2,894), (b) submarine £573 (increase 
£539), other than submarine £44,994 (increase £4,937); telegraph and 
telephone apparatus (a) £17,859 (increase £8,644), (b) £167,732. (de- 
crease £33,897); other electrical wires and cables, rubber insulated (a) 
£2,704 (decrease £32,060), (b) £225,183 (decrease £48,116); with other 
insulations (a) £785 (decrease £6,030), (b) £59,272 (increase £3,293) ; 
carbons (a) £2,833 (decrease £11,649), (b) £102,819 (decrease £15,025) ; 
glow lamps (a) £3.862 (decrease £10,334), (6) £102,052 (decrease £25,119); 
are lamps and electric searchlights (a) £388 (decrease £346), (b) £2,882 (in- 
crease £394) ; parts of arc lamps and searchlights (other than carbons) 
(«) £5,526 (decrease £6,311), (b) £68,114 (decrease £15,033) ; primary and 
secondary batteries (a) £2.044 (decrease £6,773), (b) £64,490 (increase 
£17,684). ‘Total of electrical goods and apparatus, other than machinery 
and uninsulated wire, (a) £11,609 (decrease £9,187), (b) £191,097 (in- 
crease £8,632). 


Exports.— The exports of electrical machinery, material, &c., (a) 
during September, 1914, and (5) during the current. vear from Jan. 1 
to Sept. 30, and the increases and decreases compared with the cor- 
responding periods of 1913 are as follows :— 

Electrical machinery (a) £107,820 (decrease £82,249), (b) £1,738,437 (in- 
crease £69,150); telegraph and telephone cables (a) submarine £758 
(decrease £28,690), other than submarine £11,620 (decrease £38,724), 
(b) submarine £431,500 (decrease £674,895), other than submarine £237,448 
(decrease £286,845) ; telegraph and telephone apparatus (a) £18,519 (de- 
crease £10,579), (b) £195,596 (decrease £27,665) ; other electrical wires 
and cables, rubber insulated (a) £24,723 (decrease £5,880), (b) £260,573 
(decrease £57,536) ; with other insulation (a) £35,188 (increase £1,619), 
(b) £321,838 (decrease £110,356); carbons (a) £21 (decrease £947), 
(b) £6,580 (decrease £1,659) ; glow lamps (a) £10,964 (decrease £1,407), 
(b) £195,003 (decrease £19,450); arc lamps and searchlights, (a) £503 
(decrease £605), (b) £12,320 (increase £3,548) ; parts of are lamps and 
searchlights (other than carbons) (a) £570 (decrease £3,451), (b) £21,797 
(decrease £9,306) ; primary and secondary batteries (a) £14,341 (decreas? 
£8,088), (b) £131,600 (decrease £54,287). Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £180,073 
(decrease £107,231), (5) £2,384,390 (decrease £1,379,999), 


Th» Prince of Wales’ Fund.— Dated from Buckingham Palace, 
Oct. 6, the following has been issued by Prince Edward :— 

On Aug. 6 I appealed to the nation to assist me in founding a National 
Fund to prevent and alleviate military and civil distress arising in 
consequence of the war. To-day, after the lapse of exactly two months, 
] am happy to say that the Fund has reached the splendid total of three 
million pounds. I wish to take this opportunity of thanking once more 
the many thousands of generous subscribers who have helped me to 
achieve this grand result. ; . 

I have delegated the responsibility of administering the Fund to the 
Executive Committee which I have appointed on the advice of the Prime 
Minister, and I count upon the Committee to see that assistance in 
emergency cases is adequate and given with as little delay as circum- 
stances permit. I trust that the portion of the Fund which is to bo 
applied in relief of civil distress may, as far as possible, tlow into pro- 
ductive channels, such as assisting schemes for male and female employ- 
ment and perhaps industrial training, for it is as repugnant to me as it 
must be to the recipients that assistance should be distributed only in the 
form of doles. What men most want is work, and what the younz 
people need is training. : 

The sum which has already been raised is magnificent, and I am con- 
fident that the generous British publie will continue to do their utmost 


to alleviate the distress which war inevitably brings in its train. 
EDWARD. 
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Telegraph Stores. 

The Directors of the Norti Eastern Barrwav Co. invite 
tenders for 6 or 12 months’ supply of Telesraph Apparatus, 
Telegraph Wire and Line Stores. Forms of tender from the 
telegraph superintendent, Mr. €. H. Ellison, York. Tenders bv 
9 a.m. Friday, Oct. 23. to the seerotary, Mr. R. F. Dunnell. York. 
See also an advertiseme i. 


Railway Stcres. 

The directora of the Norch-Eastera Railway Co. also invite 
tenders for 6 or [2 months’ supply of Stores, including signal 
wire, globes for are lamps, various metals, &e. Tenders to the 
Secretary, York, by 9 a.m. Oct. 23. 

Tug Gr. NORTHERN RAILWAY Co. (IRELAND) require tenders 
by I0 a.m. Nov. 5 for 12 months’ supply of Electrica] fittings 
ond Materials, Electrie Cable and Wire, Caroons, India Rubber 
Goods, Asbestos, Signalling Materials; &e. Forms of tender 
from the Secretary. Amicns-street Terminus, Dublin. 


Telephone Apparatus and Material. 

Tenders are invited for the supply of Aecumulators, Power 
Board and Desiecating Piant for the AUSTRALIAN COMMON- 
waALTH Postmaster-Genecral’s Department. Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria-strect, London, SW. The da'es and places 
for recvipt of lenders are given in an advertisement, 

Tenders sre invited for the supply of Ammeters, Condenser 
Coils, Detectors, Keys, Galvanometers, Sonndera, Rheostats, 
&c. (schedule No. 1,046), and Telephones and Detectors (schedule 
No. 1.194) to the AUSTRALIAN COMMONWEALTIC Postmaster- 
General's department. Specifications, &e., from the Deputy 
Postmaster-General, Melbourne. Preliminary deposits may 
be paid at the Commonwealth office, 72, Victoria-street, London, 
S.W. Tenders to the Deputy Postmaster-General, Melbourne, 


by 3 p.m. Oct. 27. 


Telegraph Instruments, Lamps, &c. 

Tenders will be received by the Deputy Postmaster-General, 
Sydney, N.S.W., until 2:30 p.m. on Dec. 9 for Telegraph Instra- 
ments and Measuring Instraments, and until Oct. 21 for 10,400 
Carbon and Metal Filament Lamps (Schedules 404, 405 and 406 
N.S.W.) for the AUSTRALIAN COMMONWEALTH Postmaster- 
Generals Department. Spezifications, &e., from the Common- 
wealth Office, 72, Vietoria-street, London, S.W. 


Turb»-21t:rnators, Boilers, Switchgear, Cables, &c. 

The Electricity Committee of the Urban District Council of 
ConLwvN Bay AND CoLwyN invite tenders for the following: 
Turbo-alternators and Jet Condensing Plant, Water-tube 
Boilers, Chain-grate Stokers, Feed Pumps, &c., c.h.t. and Lt. 
Switehgear, Cooling Tower, Travelling Crane, Power Station 
Wiring, Underground Cables, Rotaries and Statics and e.h.t. 
and Lt. Sub-station Switchgear. Specifications from the ccn- 
sulting engineer (Mr. E. M. Lacey, M. L.C. E.), 12, Victoria-strect, 
London, S.W., and tenders to the clerk to the Council (Mr. 
James Amphlett) Council Offices, Colwyn Bay, by 10 a.m. Oct. 20. 


Cables, Transformers, Switchgear, &c. 
TuNBRIDGE WELLS Corporation require tenders by Nov. 7 
for h. and Lt. Cables for 12 months. Specifications from the 
Borough Electrical Engineer. 


Electric Wiring, &c. 


-Lonpon County Council require tenders by 11 a.m. Oct. 28 
for Electric Wiring and Fitting at Victoria (Hammersmith) and 
Woolmore-street (Poplar) Schools. Specifications, &c., from 
the Chief Engineer, Spring Gardens, S.W. 


pennant 


LI 


The VICTORIAN GOVERNMENT RAILWAYS DEPARTMENT 
require tenders by 11 a.m. Nov. 25 for supply of Battery Signal 
Machines, and by Nov. 4 for Seamless Copper Tubes and Copper 
Sheets. Specifications, &c., from the Victorian Railways Offices, 
Spencer-street, Melbourne. 


Electric Supply Scheme. 
The municipal authorities of SALAMANCA (Spain) require 
tenders until Oct. 27 for the supply and distribution of Klec- 
tricity for lighting and power. 
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TENDERS INVITED. | 
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Lamps, &?. 
r e Ld 
The Sourm AFRICANS Ratt ways ADMINISTRATION require 
tenders for 14,080 and 39,150 (train lighting) Tungsten Drawn 
Wire Filament Lamps. Specifications, &c., from the Secretary 
to the Tender Board, S.A. Railway Headqua*ter Offices, Johan- 
nesbu g, by whom tende s will be received until noon Nov. 2. 


GLASGOW Parish Council require tenders by 10 a.m. Oct. 26 
for 12 months’ supply of Electric Lamps and Fittings, Bell 
Furaishings, Oils, Ironmongery, &e. Forms of tender from 
Mr. J. R. Motion, 256, George-strect, Glaszow. 


Carl». 
PONTYPRIDD Urban Council want tenders by Oct. 20 for supply 
and jointing of about 1,800 vds. 0 4 Concentric Paper-insulated 
and Lead covered Cable. Forms of tender, &c., from Mr. J. E. 
Teasdel, Electricity Works, Treforest, Pontypridd. 


Motor Generators and Switchgear. 

SYDNEY (N.S.W.) Council require tenders by 3 p.m. Dee. 21 
for Motor Generators and Switchgear suitable for electric vehicle 
battery charging. Specification (No. 347) from the City Elec- 
trical Engineer. 

Distribution Pillars, Cables and Conduits. 

Brackroorn Electricity Committee want tendera for six 
months’ supply of 24 c.i. Distribution Pillars, h.t. and 1.t. Cables 
and Earthenware Conduit. Particulars from. the Borough 
Electrical Engineer. 

Meters. 

GISBORNE (N.Z.) Council require tenders by 11 a.m. Doc. 5 
for d.c. Meters. Specification, &e., from the Electriea! Encineer, 
Carnarvon-streot, Gisborne, 


VALUIT IAEA 
TENDERS RECEIVED AND ACCEPTED. 
LETHAL 


| 

Loxpow County Councin.--On July 28 the Council decided to 
affix its seal to a contract. with John Batt & Co. (London), Ltd., for 
3,000 driving and 2,000 pony wheel tyres for tramears at 19s. 4d. 
for each driving and 16s, 7d. for each pony wheel tyre. 

The company proposed to sub-let the manufacture of the tyres to 
certain German firms. Having regard to the outbreak of the war and 
to the impossibility of the sub-contractors delivering the tyres, arrange- 
ments have been made for the purchase from Henry Bessemer & Co. of 
3.000 driving wheel tyres at £1. 3s. each and 2,000 pony wheel tyres at 
£1 each, and from Cammell, Laird & Co. of 500 driving wheel tyres at 
22s. each and 500 pony wheel tyres at 19s. each. 

London County Council have also received the following tenders :— 

Supply and Laying of h. and Lt. Cables.—Western Electric Co. (ac- 
cepted), £24,001, 10s. 7d.; British Insulated & Helsby Cables, 
£24,524. 3s. 9d. ; Johnson & Phillips, £24,689. 16s. 11d. ; Callender’s 
Cable & Construction Co., £24,824. 38. 10d. ; W. T. Henley's Telegraph 
Works Co., £25,100. Is. 60. ; W. T. Glover & Co., £26,110. 13s. 8d. ; 
Siemens Bros. & Co., £26,149. 12s. 4d. The estimate of Chief Tramways 
Officer was £22,170. 

Laying Slonewére Cable Ducts, &e.—Foote & Milne (accepted), 
£2,268. 7s. 8d. ; William Griffiths & Co., £2,555. 11s. 2d.; May, Mor- 
timer & Co., £5,971. 3s. 8d. The estimate of the Chief Tramways Officer 
was £2,575. 

Four Induced Draught Fans at Greenwich Station,—Davidson & Co., rope 
driven, £4,706 and £4.384, direct driven £5,353. 10s. and £4,911. 10s. 
(Vickers? motors), £4,898. 10s. (B.T.-H. motors); Standard Engineering 
Co., rope driven, £4,762 ; Turbon Patent Fan Co., rope driven, £4,875 ; 
James Keith & Blackman Co., rope driven, £4,996 and direct driven 
£5,471; Musgrave & Co., rope driven, £6,117 and direct driven £7,115. 
The estimate of Messrs. Kennedy & Donkin (consulting engineers to the 
Council) was £4,000. Permission was given for the motors to be let to 
the British Thomson-Houston t'o., thestarting switchgear and resistances 
to Brook. Hirst & Co., and the cast-iron dampers to E. Green & Sons. 

For 125.000 Metallic Filament Traction Lamps.—Siemens Bros. 
Dynamo Works (accepted), £6.313. 2s, 6d. and £7.816. 5s.; Edison & 
Swan United Electric Light Co., £7,816. 5s. ; Electrical Co., £7,816. 55. ; 
and General Electric Co., £8,450. The expenditure, ineluding frosting 
of bulbs, if required, will amount to £6,628. 15s. 8d. - f 

For a jib crane required for the third section of the central car repair 
depot the tender of Thos. Broadbent & Sons at £610 was accépted. Bab- 
cock & Wilcox also tendered at £795. (Estimate of the Chief Tramways 
Officer was £750.) Messrs. Broadbent & Sons are to be allowed to sub-let 
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E 
ASHTON-IN-MAKERFIELD. —Johnson & Phillips have received an 


the rolled steel sections to the Frodingham Iron & Steel Co., the mal- 
je bk iron castings to n oF P PAPE e i. Jessop& | order from the Urban Council in connection with the new sewage 
; ; ' 'N > Brilis ‘stinvlouse Co. ‘cable: ey wat ine -i ; 
C ..the ond n Lis S d viu n i i : e iua S | disposel worss for an overhead line, switehboards, coutrol panels aud 
sh Insulated & Helsby Cables a ' overhead line to Thos. ae Tehti 
t the British Inst A 19S; | wiring for power and lighting. 
SHEFFIELD. ~The Connell are recommended to accept the tender 


Bait m & Sons. 
The following contracts have also been placed by the L.C. + Anti- 
of Bovine & Co. to supply two clectrically-driven turbossnhing 


Attrition Metal Co.. 200 pairs of motor axle bearings, £200 ; D. Moseley & 

sons, 18000 ft. rubber hose for magnetic brakes, £149. 8s. ; J. Billing- | pumps, with motors, &c.; that of T. B. & W. Cockeyne for the 
ham, 6 tons of plain tread plate, £108. ds. Gd. ; Carborandum Co., 1200 | supply of fittings for aerial cebles end for internal wiring end fitting 
carborundum blocks for rail grinding, 263. os. ; Anderston Foundry cf bu ld ngs ; end that of the General Electr e Co. for cables. insu- 
Co, and J, Martin SD EU uu vokos (INU Fue I H l Tac The following tenders have been accepted by the 
Fletrie Wire Co. and Smiths, 1 ton of tinned copper strip, £96, 13s. 9d. ; : 
Arnmtiong, Stevens & Son, 3,000 rail clips for extended. vokes, £200 ; 
Ravliss, Jones & Bavliss, bolts, bars, clips. &e., in connection with the 
eenstruction of the lines in Seven. Sisters-road, £565; Anderston 
Foundry Co.. 1,700 yokes, £1,132. 8s. 3d. ; Newton Bros., reconstruction 
af mutor-generat ors in tramway sub-stations, £7,680. 85s. ; Price's Co., 
machinery vil, £11. 10s. a ton; Priestman Bros., steel grab for tramways 


department, £68, ]üs. 10d. 


" " 
Braprord.— The following tenders are recommended for accept- 


eters end lemps. 
Electric Supply Committee :— 

Stirling Boiler Co., tubes: for front kanks of two Stirling boilers 
(£240. 5s.) and replacing Jinks for stokers of two boilers (4226); A. 
Revrolle & Co., 14 panels of ch.t. thice-phase sub-station switchgear 
(extension of present contract), £1.682. 

RoTHERNAM.—The following tencers have Leen accepted by the 
Electric Light and Tremways Committee for annual supplies :—- 

Chamberlain & Hcokham. meters (upwards of 5 amperes); Pestian 
Meter Co.. meters (24 and 5 amperes); Callender's Cable & Construction 
Co., h. & Lt. cables. 

WARRINGTON. —The tendcr cf the Frit£sh Insulated & Helsby 


gne ti— 
» supply of lead pipes, 


Cole, Marchent & Morley, 50 sets patent. power brake equipment for 
trolley vehicles, £72 each; British Mannesmann Tube Co., 220 light steel 
ples for equipment of trolley vehicle routes, £4. Ils. 10d. cach; 80 
medium ditto, £6. Ss. 1d. each; 10 heavy ditto, £7. 8s. 7d. cach; Lea 
Recorder Co., water meter, £131; Holden & Brooke, vertical spindle 


pump fur new sump at Valley-road clectricity works, £115. 5x. 


Cobles has Leen accepted by the Council fer a 
at £23. 14s. per ton, end thet of the Albicn Clay Ce. for sup] Ees of 
eerthenwere conduits. 

LiLYDALE (VicrongrA).— The. Sh're Council kave accepted. the 


following tenders :— 


Warronp.— The tender of the British Westinghouse Co. has been 
accepted for a supply of transformera at schedule prices. meter, oil switches, transformers, &c., £363. 14s. ; British General 
Electric Co., 45 street lamps, 10 section fuses, 2 time switches, insulators, 


&c., £197. 8s. 6d. ; British Insulated & Helsby Cables, h.d. copper con- 
&0 house service meters and fuses, 


GRMsBY.—The Public Lighting Committee recommend the 
ductor, rubber-covered cable, 
223 and erection work 


Council to enter into a contract with the Tudor Accumulator Co. 
for the maintenance of two batteries for 10 years at an annual | £384. 19s. 6d. ; Mark Clements, 280 poles, 
' £417. 85. 9d. 


charge of £106. 


——Q 


QUILT AA 


TIAM HTTP. TTE 


| FINANCIAL MATTERS. 


i 
B00 0 AAEE TUTE UEC EEE ee eC eT 


MINNN 


emesis 


lil 


continue operation with no serious damage to its plants, &e. The Mexican 
On Der 31, 1913. the tramway 


COM 9 
PANIES REPORTS. | situation shows a tendency to improve. 
— uo system comprised 213.532 miles of single tK, of whith 20 £087 miles 
DRAKE & GORHAM (LTD.)—At the meeting last week the chairman | Were operated by electricity and 9.415 miles by mules, the elo-tric track 
‘Mr B. M. Drake) stated that the net profit was somewhat lower than mileage having been Anvreased by 10,787 miles and the mils track 
that of last year, although practically the same as the average for the mileage reduced by 5,955 miles. The property is in good cana and 
past three vears, Although the number of new installations that were | for this purpose 741.611 pesos have been expended during the year. 
be mg started for private individuals was not large, there was Government MONTEVIDEO TELEPHONE CO. (LTD.)—'The directors’ report for the 
work to be done, some of which they were taking at low prices in order to | year ended July 31 states that, after providing for all charges in Monte- 
keep their staff employed, A fair proportion of their employés had | video and London, the net profit is £28524. 19s. ld., azainst 
vrare the nation’s call to arms, and the directors had made arrange- | £25,833. 15s. Id. for the previous year. The interim dividends paid on 
ments to provide for their dependents. Their system of church lighting | May 1 last absorbed £4,342. l4s., leaving £24,182. 5s. Id., to which is 
wutinued to find favour, a number of churches having been lit during the | added £4,463. 16s. 6d. brought forward, ma king an available balance of 
iw i gave particulars of the year's work and of the firm's client ‘le, | £28,646. 1s. 7d. Aftera pplying £9,200 to depreciation of the company's 
which included the Prince of Wales, many noble and titled persons, | property and plant, and transferring £9,500 to reserve for renewals, the 
t and railway companies, ke. A sole agency for Lancashire and | directors recommend. payment of tinal dividends of 24 pei cent. upon the 
m and a general agency. elsewhere, had been arranged for com- | preference shares and 3 per cent. upon the ordinary shares, making for 
menial vehicles propelled by Edison accumulators. The use of trucks | the year 5 per cent. on the preference and 6 per cent. on the ordinary 
of that kind was constantly being increased in the United States, and | shares, leaving £25,203. 78. 7d. to be carried forward. The number of new 
akh: uch some headway had been made in Fngland, it took time to | subscribers during the vear has again shown a moderate increase. 
irruide the publie to adopt anything new. The shortage of horses 
‘sused by the war would doubtless tend to increase the use of mechan- 
Falh-nperated vehicles, and as the results obtained became. better 
inan, and charging facilities were extended, he had little doubt that 
à hides propelled by electric batteries would play an important part in 
hi Bu haulage of the country. A demonstration truck to carry 
eid purchased for use in the Lancashire and € heshire dis- 
cutiranics ty were endeavouring to make known to contractors, railway 
bs the ad, manufacturers and others the saving which they could cflect 
* the adoption of electric trucks and delivery vans. 
To MIMMWAYS CO. (LTD.}—The nct revenue for 1913 was 
iia compared with. 3,018,950 pesos for 1912. Converted 
A SC the profit from operation was $1,540.55 7 gold. 
isnt ES ets from securities ($1,391,650) and $1,462,928 
l a e total credit was $4,195,136. Out of this sum have 
panes ce expenses and fixed charges ($1,473,419) and dividends 
Esc ud ^d on the share capital, leaving $1.382.067, which 
S152 has beer Hate Of the $2,947,756 to credit of reserve, 
eats and íi ce i^ o writing down the values of eeirtain in vest- 
w protecting the 8, und providing for the extraordinary expenditure 
Waro, The board hab. rty on account of the disturbed conditions in 
"her dividends o as considered is advisable to defer the payment of 
| ds on the share capital. The company has been able to 


NEW GOMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


Seine 
NEW COMPANIES, 


BRITISH BATTERY CO. (LTD.) (137.005). -Reg. Oct. 8. capital £1,000 in 
£1 shares (+00 preference), to carry on the business of Glectricians, manu. 
facturers of electric batteries, lamps. filaments, novelties, cables, &e 
Private company. First directors are A. H. Rose and T. A. Boxe, ue 
oflice : 38-9, Reech-street, Barbican, E.C. TOUS 

CICOY MAGNETO CO. (LTD.) (137.91C).— Reg. Oct. 8, capital £500 in £1 
shares. to carry on the business of manufacturers of the whole o1 com. 
ponent parts of magnetos, motor cacy, electricians, manufacturers of 
electrical goods, acroplanes, &c;. Private company. First divctoisave S, B2 
Cohen, B. R. Cohen and W. Trowell, Rez. office : 359, Goswell road, EC. 

A, F. RARPHAM (LTD.) (137.920) —Reg. Cet. 9. capital £49 in £l 
shares, to carry on the business of plumbers, electricians, gas fitters he 
Private company. Fist directors are A. E. Harphim and L, E, Brown, 


Australian General Electric Co.. automatic potential regulator, watt- 
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NEW HIGH PRESSURE GAS LIGHT, CHEMICAL AND ELECTRIC SUPPLY 
CO. (LTD.) (137,868). —Reg. Oct. 5, capital £10,000 in £5 shares, to manu- 
facture and supply gas for lighting, heating and power to Gobowen, 
Whittington and Iftun Heath and other places in Shropshire, to carry 
on the business of a gas and electiie company, &c. First directors are B. 
Rowlson, W. F. Wilson, R. W. Davies and F. I. Rogers. Reg. office: 
Gas Works, Ruthin. 

C. SANTLER & CO. (LTD.) (137,820). —Reg. Sept. 20, capital £8,000 in £1 
shares, to take over the business carried on at Malvern Link as C. Santler 
& Co., and to carry on the business of mechanical engineers and manu- 
facturers of motors and motor cars, &c., electrical and general engineers, 
electricians, &c. Private company. First directors are W. H. Lawton, 
P. R. Farrant, T. C. Santler and W. R. Santler. 

THOS. H. WINDIBANK & CO. (LTD.) (137,849). —Reg. Oct. 2, capital 
£1,000 in £1 shares, to carry on the business of electrical and illuminating 
engineers, manufacturers of electrical machinery and appliances, illumi- 
nated facias, signs, flashes and arc lamps, installation contractors, makers 
of kinematograph cameras, projectors and apparatus, petrol, steam and 
gas engines, &c. Private company. ‘Thos. H. Windibank is managing 
director. Reg. Office : 177, London-road, West Croydon. 


STATUTORY RETURNS. 


wW. H. ALLEN, SON & CO. (LTD.)—According to return to Sept. 9 
capital is £200,000 in £1 shares. 152,500 shares taken up. £1 per share 
called up on 2,500 shares. £2,500 paid. £150,000 considered as paid on 
the remainder. Mortgages and charges : £50,000. 

CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—The return 
to July 16, gives capital as £1,150,000 in 500,000 ordinary and 650,000 
preference shares of £1 each. All shares taken up. £1 per share called 
up on the preference and £650,000 paid. — £500,000 considered as paid on 
the ordinary. Mortgages and charges : £367,000. 

HENLEY’S (SOUTH AFRICA) TELEGRAPH WORKS CO. (LTD.)—In return 
to June 5 capital is £2,000 in £l shares. All shares taken up and fully 
paid. Mortgages and charges: Nil. 

SLOAN ELECTRICAL CO. (LTD. )—IJn return to July 17 capital is £15,000 
in £1 shares (5,000 preference). 5,600 preference and 2.754 ordinary 
shares taken up. £1 per share called up and paid on 1,254 ordinary. 
£6,500 considered as paid on remainder. Mortgages and charges, nil. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.) Return to July 21 
gives capital as £200,000 in £1 shares. 172,400 shares taken up. £122.407 
paid. £49,993 considered as paid. Mortgages and charges, £150,000. 

TURNER, ATHERTON & CO. (LTD.).—Capital in return to Sept. 10 is 
£175.C00 in £1 shares (87,500 preference), 61,842 ordinary and 73,811 
preference shares taken up. £1 per share called up on 7,259 ordinary and 
19,228 preference shares. £26,487 paid. £109,166 considered as paid 

on the remainder. Mortgages and charges nil. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The capital in re- 
turn to May 21 is £2,000,000 in £5 shares (324,000 ordinary, 40,000 pre- 
ference and 36,609 unissued), All preferenee and o:dinary shares taken 
up. £5 per share called up on 348,0€0 shares, and £1,740,000 paid. 
£30,600 considered as paid on 16,000 shares. Mortgages and charges, 


£300,000. 


MORTGAGES AND CHARGES. 


LONDON ELECTRIC WORKS CO. (LTD. )—Particulars of £5,000 debentures 
created Sept. 18, 1914, have been filed, amount of present issue being 
£1,000. "Property charged: Company's undertaking and property, 
present and future. No trustees. 
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CITY NOTES. 


PONUNT ENSE 
MEMORANDA (Oct. 15).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Price of silver, 231d. Consols Pay Days, Nov. 18 and Dec. 1. 


| BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
warrants for the interim dividend of 5s. per share declared on the ordinary 
shares on July 9 were posted on the 14th inst. 

CITY OF SANTOS IMPROVEMENTS CO. (LTD,)—The directors have de- 
clared a half-yearly dividend at rate of 6 per cent. per annum (less tax) 
on the 6 per cent. preference shares and an interim dividend of 24 per 
cent. (less tax) on the ordinary share capital. . 

COMPANIES TO BE STRUCK OFF THE REGISTER. — l'he following will be 
struck off the register of joint stock companies unless cause to the con- 
trary is shown before Jan. 6 next: Auxiliary Power Co., Bishop's Stort- 
ford and Stanated Electric Lighting Co., British Electric Light Wiring 
Co., British Ever Ready Electrical Co., Cumberland Power Synd., Hum- 
page Jacques aud Pedersen, National Automatic Fire Alarm Co., 
Penmacho, Corwen & Bettws-y-Coed Light Railway Co., Traction & 
Power Agency, Wolfram (Tungsten) Synd. | 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors have de- 
clared an interim dividend for the half-year to June 30 at the rate of- 
5 per cent. per annum, tax free, payable on and after Nov. 2. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—The gross profit in 
Australia for the year ended Aug. 31 amounted to £104,339, compared 
with £77,092 for the previous year. 

"ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors have 
declared the following interim dividends: 3 per cent. on the 6 per cent. 
cumulative preference shares for the current year (less tax), and 4 per cent. 
on the ordinary shares (tax free). 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Nov. 18 a special settling day in a further issue of 222,688 £1 
fully-paid ordinary shares of Marconi’s Wireless Telegraph Co. 


METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, U 
date October 14, the following as A pied aad lien tabby London, E.C., quote under 


New METALS. r lb. . 
Solid Drawn Brass Tabes........ P td. Antimony ............- or Dee 
Solid Drawn Copper Tubes ...... — 91d. | English Lead.............. £1810 O 


Brazed Copper Tubes .......... Sid. 


Brazed Brass Tubes ..........«. 10d. Otb METALS. 


Brass WITR&Soees e yssuuesasdvan 7d. Clean Scrap Copper ........ cie on 
Copper Wire ........ eee s. Yd. | Braziery Copper Scrap...... 5n x 2 
Rolled Brass ..csecsecseceeeeee $d. | Clean Scrap Brass..... eO. £350 0 
Brass Sheets esoc6000e02090929€989 81d. O'd Leid eisi rresia oiea sis . £1510 0 
Old Zinc....... &xsscassaes l6 O O 

per ton. | Hollow Pewter ............ £85 0 Q 

Copper Sheets (E E E E EEE £72 0 0 Black Pewter. *"*90606(80082a40200€9 £50 0 0 
Spelter .......-.. Mad da a £23 O O | Gun Metal................ £451) 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 


October 13, the following prices of Scrap METALS :— 
Aig ton. 
Aluminium Cuttings........ 2 0 O ' Old Lead (less usual Draft)... £16 


Clean Mixed Brass evcenree £38 0 O : Tea »e900905€0609220980600987 £14 10 d 
Clean CODD^E. ca dva cones £48 0 0 Old Zinc sse] eeccccíccoc906 £17 0 0 
Braziery Copper 2 949 9. 6 sosoo e £45 0) 0 Hollow Pewter eonee eeeoece £9) 0 0 
Gun Metal....... vba e d . £49 O0 O ! Shaped Black Pewter ...... £60 0 0 


Mr. Joseph can supply solder at the following prices per ton : Plumber's Sold 
or strip), £58; Commercial Tinman's Solder, £75; Blowpips Solder. £85. erpa = 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


P 
LINE. Week S tne. or dec. " AGGREGATE. 
ended. a o. of Inc. or dec, 
TEN i i weeks, Amount. | (a) 
t . £ | £ go 
Aberdeen Corporation ...| Oct. 7 1.53 | — 733! 19 | 33.044 i+ 494 
Anglo-Argentine s.es... " 7i 53813| — 2,980 | 139. |2.172.337. |— 40,155 
Ashton-under-Lyne.. .... » 10 405 | — 77 | 28 12,970 |-- 10 
Ayr Corporation...-..--- » 10 251 | — 11 21 9,683 |— E19 
Bath Electric Trams, Ltd es 7 872 | — 182, 49 39.950 |+ 277 
Birkenhead.. s.s.s... wr o» d 1,210 | — 35 | 28 35,079 |— bel 
Birmingham Corporation. » 10; 1,702; — S79] 23 338,839 [+ 14,512 
Blackburn Corporation ..|  ,, 7 118) | — 1590, 28 33:03 |+ 921 
Bolton Corporation ......| » Jl 2,482 | — 206, 28 78.642 I+ 1.233 
t Bournemouth Corporation| , — 7 1,742 — 2€0, 27 $9,928 j— 3,115 
Brad& ra Corporation .... Z 20 vs e A i 
Brighton Corporation ....| » Il 1.018 | — 2) 1 1018 i|— 2 
tBristol Trams & Carriage » 9| 8159| + 395} 40 | 350.153 |+ 20,251 
Burnley Corporation «--- » 4M 1410 | — 394 t 140 |— 394 
Burton Corporation . ..... "ED S 398 | — 25 | 28 5,561 I+ 252 
Bury Corporation ...-.-** » il} L2602| — llO! $28 40,127 |* 1,5): 
Calcutta TramwaysCo. .-| ,, 10822233 |—R16,195 T se ia 
Camborne-Redruth esse] » 3 135 | — 1%} 40 '* 5,556 |— 51 
Cardiff Corporation e.e». T oe : í » 
Central London Railway.. - . z " ! M 
City & South London Rly. site ave " as n ; 
Cork Electric Trams Co.. - ii 8 $2) | + 4; 40 20.387 |4- 2 
Croydon .... err mns p» 2 1,674 | — 143] 26 47,383 |- 2,232 
Derby o siesvr season ee NIE S 949| — Sl | §28 28923 |— 858 
Dover Corporation... ..- a 3 271 | — 14 27 7.€0 |—  :19/ 
Dublin & Lucan Railway . M 9 i39 | + 20 | $14 2358 |— 63 
Dublin United ....-.** jx» . Rs 9 5,822 | 4- 2,114 | 40 238351 |+ 11,014 
Dundee Corporation ..... i 7 1.310 | — 4) | 121 27,591 |— 232 
East Ham Council .....-- » 10 1,221 | + 223 | y23 31,572 |+ 3,916 
Erith ..... eere S T . ex = a 
Exeter Corporation...... » D 3£0 | + 3| 28 10.346 |t 235 
Glasgow Corporation... . - » 10|25032|— 437 19 324,000 |4 63:9 
Glossop Trams ---e+eeee: » 10 9|- 39| 4I 51C6 |— 237 
Gloucester Corpn. «eeees- He 7 3:0 | — 15 1 330 |l- s4 
t Halifax Corporation ....- T 6 2,142 | + 79 | 27 63,903 |+ 2.509 
Hastings Elec. Trams Co.. 2. 7 982 | — 56 S zs M 
Hong Kong.----+-e- —À s 3 | $10,694 | — $1,316 eu en " 
Huddersfield Corpn. ..--- » 10 2,4437 | + 359 | 28 85,477 |+ 6,503 
Hull Corporation ses... „ 40 3,361 | — DS 23 | 87,184 |+ 6^5l 
Ilford District Council... . » 10 558 | + 129 21 15810 |+ 307 
Ilkeston District Council. . sé 7 121 | — 11 27 3,035 |— 111 
Ipswich Corporation ..... a is m - 6 : 
Isleof TnanetCo.........| » 10 487|— . 9 [iA 728 |— 144 
Kilinarnock Corporation. . » 10 150 | — 14 | 21 3622 |- 27 
Lanarkshire Trams Co. .. 2 8 1.787 | — 83' 49 75921 '+ 28ll 
Lancashire United .....- » 7| 1,517] — 133 | $40 65.497 |+ 411 
Leeds Corporation ......| »  10| 29:5|—  181| 28 | 233837 |+ 1,549 
Leicester Corporation ..-- » 10 2,938 | — 101 4l 117,057 |+ 3003 
Leith Corporation ...--- » 10 688 | — 10; 21 15,958 |+ Z 
Lincoln Corporation ..--- » 10 103}— 32| 28 3,559 |— 207 
Liverpool Corporation emm oe ee ee ee oe . 
Liverpool Overhead Rly.. as d "t au es à 
Llandudno&ColwynBayR »" 9 2252 | — zO | 45 14.465 |— 1.997 
London County Council ..| Sept. 30 | 43,524 | — | 348 | 2b 1,149,837. |+ 49,661 
London Elec. Ry. Co. s... e e i m MEAE 2 
London United. ...--.-.-- $5 = a - ae s 
Lowestoft Corporation ...| Oct. 10 177 | — 25 | | 266 |— 62 
Maidstone .....-.--* EE sis "M 2d T NS , 
Manchester Corporation . . » 10] 16,904 | — 687| 28 488,806 |— 2,276 
Mersey Railway .»..»».»». - oy : i ^ Hs 
Metropolitan Dist. Rly.... EA vi os 2 oe c: 
Met. Elec. Tramways .... 2s a ii xb ats i 
Metropolitan Railway ... 2L ae A" í 23 se 
Nelson Corporation ...... » 10 144 | — t0 | 1127 5,590 |- 458 
Newcastle-on-Tyne Corpn.| ,, 10 5,703 | + 613| $27 150,935 |t 15471 
Newport(Mon.) .........| » 19 7738| — 19) 28 23,617 |+ 1,983 
Northampton Corporation|  ,, 9 602 | + 33 | 927 16,630 |+ 16 
Oldham Corporation ..... s qi 1953 | — 285| 29 65,733 |+ 1,393 
Perth (N.B.) Corporation. Ss A s ni 2 d 
Perth (W.A.) Elec. Trams. 22 pa M qu x up 
Portsmouth Corporation. . E a 2,448 | 4- 40| 27 69.249 s 
Preston Corporation ...-.| 4 7 873 | + 9| 28 26,161 |4 103 
Rotherham Corporation . . s 7 1130 | + 133 27 28,453 |4 1324 
Salford Corporation...-... m- 12 4,797 | — 428] 27 143,292 4,073 
Shanghai.....«« eee Ss Ra - .. s 
Sheffield Corporation..-... bí. 3 7,682 | — 34 | 429 221,997 |+ 7,227 
Singapore Trams s.es... ia d " Mi iei Me 
tS. Metropolitan Tramways iis or -T EN i a 
Southampton .--.-.-+-- » 7| 4,257] — 144] 27 38257 |+ 39 
Southend Corporation....| » 7 846 | = 33 | 28 32,027 |+ 2,569 
St’lyb’dge, Hyde, &c., Jt. B. - She s AU zi 
Sunderland Corporation ..| „  12| 1,346|—  70| 28 | 42,762 |t 1,095 
Sunderland District...... pu m T A du s 
Swindon Corporation ....| p» 7 180| + 61 27 5013 |+ 348 
Tyneside Tram Co. ...... a 7 684 | + 197 15 9,509 |+ 1,538 
Wallasey Corporation ....| ,, 10 1119 | — 11 | $28 37383 |+ 1,629 
WalsallCorporation ...-./ ,, 10 616 | — 41 25, + 0161 
Warrington Corporation.. » 1] 416 | — 41 26 11,616 |— 190 
West Ham Corporation... a 8 2,765 | + 26 | 427 78,5;8 | 3,207 
Wolverhampton Corpn... " 7 1,000 | — 90 1 1,000 |+ 90 
Yorkshire W.R. Trams ... UH 1,464 ' + 30 ' 41 59,885 l+ 341 


~(a) These comparisons are with the corresponding period last year. 
t includes omnibuses, &c. 1 Minus 2 days. : 8 Minus 3 days, 
q Plus 2 days. 


l| Plus 3 days 
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NOTES. 


German Trade Methods. 

Ix another column we publish an article on German 
methods in business and manufacturing by an English 
electrical engineer who is well qualified to write upon the 
subject. Although we do not necessarily endorse all that 
E ud in this article, we desire to call attention to it because 
we feel very strongly that mere talk on the subject of 
“capturing German trade "—and we confess that in our 
opinion much of the talk has shown great ignorance—will 
hot carry us very far unless we are prepared to look into 
matters seriously and consider what has been at the back 
of German success. We think there is no question that one 
reason for the success has been thoroughness in detail, 
and possibly another is due to the fact that the German 
works longer hours than the Englishman, especially in 
the smaller establishments. In this country we feel it 
F desirable to have a fairly broad outlook on life, and 
to live for something else besides our work. This view 
has prohably gained ground in recent years in Germany also. 
Returning, however, to the question of thoroughness, we 
may take as an example the fact mentioned by the writer of 
this article, that one of the largest concerns on the Continent 
Ksues à supply catalogue of over 8,000 pages and this is 
translated into English, Russian, French, Spanish and 


PRICE SIXPENCE P555" 


Abroad 9d.. or 18 cents. or 95c., or 85»n*. 


— 


Italian. Crities in this country may ask—Does it pay? 
Possibly it does not, as it has been found necessary to Issue 
a guide to the catalogue. Be that as it may, this is a good 
example of thoroughness, which is likely to bear fruit in due 
time. 

Ene 

ANOTHER cause which is often mentioned as eontributing 
largely to German success is the support given bv German 
industrial banks. We are not at all so sure that this system 
is satisfactorv, or that it does not surely lead to financial 
difficulties. The banks in this country are willing to do 
something, provided the business to be supported is sound. 
Obviously if a business is not sound, the bank is taking on 
a risk which is incompatible with British ideas of banking. 
Passing to another point, it may, perhaps, be said that the 
German salesman is particularly efficient. At all events, 
by means of their organisations, German manufacturers 
appear to have effective means of dealing with the customer, 
either direct or through other manufacturers, or both, and 
they do not hesitate to supply their competitors with raw 
materials or finished parts. When we come to manufac- 
turing, pure and simple, we find that success has been due 
largely to standardisation, and also to the fact that the 
smaller manufacturers, contractors, and even wiremen, are 
trained engineers and electricians. We believe it is here 
that there is a weak spot in this country. Our training in 
many respects is not sufficiently thorough. 

— 

As regards standardisation, the Verband Deutscher 
Elektrotechniker has played a most important part in 
issuing specifications which form a bound volume running 
to 334 pages; this reached its 7th edition in 1912. These 
specifications are being continuallv brought up-to-date and 
circulated. They cover installation work, testing rules for 
raw material, methods of testing arc lamps and other appa- 
ratus, and methods of construction. Perhaps it may be 
felt that there is a danger involved in specifications of this 
kind, and that they tend to limit progress. That undoubt- 
edly is a danger. On the other hand, an immense amount of 
good may be done by work of this kind. Take, for example, 
the standardisation of the lettering of terminals on electric 
machines and apparatus, so that there is no difficulty in- 
volved in the connecting up of such apparatus. This is a 
class of work which might surely be encouraged in this 
country, and might be effected by a combination between 
the Institution of Electrical Engineers, the Engineering 
Standards Committee, and the British Electrical and Allied 
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Manufacturers’ Association. At the present moment it is 
difficult to speak of the effect of military training in Germany 
without a feeling of repugnance. Nevertheless, it must 
be allowed that such training has given rise to orderly 
methcds, which are frequently lacking in this country. 
Visitors to the Continent are invariably struck with the 
neatness, cleanliness, and orderliness of the factories (inside 
and out), whereas in our own country works are frequently 
run with a total disregard of such desiderata. Generally 
speaking, there is no question that we have something to 
learn from German methods. That being so, let us look 
into such matters at the present time without delay or 
prejudice, and profit by them to the full. 
a 

Electrolytic Iron. 

ONE of the newest electrolytic industries which appears 
to have a future before it is that of electrolytic iron. A 
number of investigators have been at work on this subject, 
and the net result has been that a very pure iron can be 
produced which, in the first instance, contains a large pro- 
portion of hydrogen and is, therefore, very brittle and hard. 
This gas, however, can be removed by means of annealing, 
and thus an iron is obtained which is very pure and can be 
easily worked. The purest commercial iron at present in 
general use is Swedish iron, and this, as is well known, is 
largely used in magnetic circuits. Judgmg trom a Paper 
read recently before the Iron and Steel Institute by Prof. 
L. GuiLLET, of which we reproduce an abstract elsewhere, 
there is a fair likelihood that electrolytic iron will be able 
to compete with Swedish iron in electric work and as a raw 
material. The question is one of first cost rather than 
anything else, and if this is higher it appears to be effaced 
to some extent by superior quality, which means a smaller 
quantity for a given piece of work. Naturally the cost of 
power is a somewhat deciding factor in any electrolytic 
process, and for that reason we fear that we are unlikely to 
see much progress in Great Britain in this particular industry, 
for we cannot yet supply electric energy at 0-1d. per unit 
as is possible in the Alps. 


Secret Radio Stations. 

BEFORE the outbreak of war the PosTMASTER-GENERAL 
took the precaution of dismantling, or taking over, ail radio- 
telegraphic stations which had been established in this 
country under licence, and which w?re chiefly operated by 
amateurs. Undoubtedly this was a wise precaution to 
adopt and one that was almost inevitable under the cir- 
cumstances. At the same time we think it will be admitted 
that most of these stations belonged to persons who had no 
wish to give any assistance to the enemy. On the other 
hand, it is almost certain that a number of stations existed 
1i this country without any licence having been obtained, 
and it is th» owners of such stations who would be likely to 
have the interests of the enemy at heart, rather than those 
of the country in which they are receiving hospitality. 
Unfortunately, it is by no means an easy task to detect 
stations of this kind, because the aerials mav be completely 
hidden. As fir as receiving stations are concerned, the 
matter may not be so extremely important, but if there are 


any transmitting stations these may be a serious menace. 
Attention has recently been called to this subject by the 
Secretary of the Wireless Society of London, and by Dr. 
ERSKINE-Murray. Undoubtedly the simplest step to take 
in order to discover secret transmission staiions is to have 
receiving stations in various parts of the country which 
would make a note ot any messages that appeared to be 
transmitted in the locality. There are, no doubt, plenty of 
amateurs in this country who could be trusted to carry out 
work of this kind, as Dr. Erskine-Murray suggests. We 
trust that the authorities will not allow themselves to have 
a false sense of security and that they will adopt steps of 
this kind to eliminate what may very well be a source of 
danger. 


i a 6 — ———— — — 


Royal Engineers (T.F.)—The following appointments have 
been made :— 

London Electrical Engineers.—Company Sergeant-Major S. W. P. 
Goodwin to be Quartermaster, with the honorary rank of Lieutenant. 

Western Cable Signal Company.— Ronald Geo. S. Gunnis to be Second 
Lieutenant. 


Prof. A. Schuster's Wireless Installation.—We are glad 
to be able to record that the statements, which have been 
published by certain sections cf the daily press, that a wireless 
set had been discovered at Prof. Schuster's country house at 
Wargrave, implying that it was used for traitorous purposes, 
are false. The facts of the case, which have now been 
published, show that these statements were the outcome of a 
visit bv the police to Prof. Schuster's house to inspect the set, 
which had been sealed up by the Post Office authorities on the 
eutbreak of the war, in the same way as that of other licensees. 


Secret Radio Stations.—Mr. R. H. Klein, hon. sec. of the 
Wireless Society of London, wrote a few davs back to " The 
Times," pointing out the ease and facility with which interior 
wireless installations could be employed by the enemy against 
the interests of the Realm; and Dr. J. Ershine-Murray. who 
is vice-president of the Wireless Society of London, writes to 
“The Times " endorsing Mr. Klein's letter. Continuing, Mr. 
Erskine-Murray writes :— i 

Among other things Mr. Klein very properly draws attention to the 
use of indoor aerials for reception ; he, however, claims too modest & 
distance for transmission. l have before me a German technical pub- 
lication describing experiments in which signals were transmitted from 
an aerial wholly indoors to a station over 150 miles distant. | 

It would be very foolish to suppose that the enemy has not taken all 
precautions to maintain the inland communications of his agents in this 
country independently of the ordinary postal telegraph system, even 
although such special means of communication may be reserved for the 
occasion of an emergency such as an invasion by air or water, and com- 
munication with Zeppelins or other invading forces. Again, not only is 
it possible for anyone to use a telephone acrial wire for reception of wire- 
less messages, as [ showed some years ago. but it is true that two sub- 
scribers can communicate telegraphically over an ordinary telephone and 
even a trunk line without the exchange operators having the slightest 
suspicion that such communications are passing, and without inter- 
rupting conversation on the line. Such messages, however, might be 
detected by à neighbouring wireless station. 

I would suggest, therefore, that the search for such illicit communica- 
tions would be greatly facilitated by granting special licences to approved 
amateurs throughout the country, who if thought advisable could be 
sworn in as special constables, with instructions to keep day and night 
watch on all signals. J should be pleased to undertake the organisation 
of this service with the assistance of my colleagues of the Wireless 
Society. who, I am sure, would be delighted to have such an opportunity 
of serving their country. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

We publish a further instalment of an article by Dr. H. W. Malcolm 
on the ` Future Progress of Cable Telegraphy " (p. 74.) 

We give an account of the meeting of the British Association in 
Australia (p. 85). 

We publish an article dealing with “ German Business and Manu- 
facturing Methods in Electrical Engineering " (p. 76). , 
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The secretary 


A dewription of the “ Balsillie System of Wireless Telegraphy as 
Emploved in the Radiotelegraph Stations of the Commonwealth of 
Australia," by Mr. J. G. Balsillie, which was given at the recent meet- 
nz of the British Association, is published in our present issue 
1p. 7), 

We vive abstracts of two Papers on the * Power Problem in the 
Flectroly tie Deposition of Metals.” by Mr. L. Addicks and Mr. H. E. 
Longwell pp. 71 and 72 respectively). 

We ceproduce a Paper, somewhat abbreviated, on * Methods of 
Keping Down Peaks on Power Purchased on a Peak Basis," by Mr. 
T. E. Tynes (p. 78). Our Leading Article deals with this subject 
Ip S$). 

An abstract of a Paper on ^ Electrolytic Iron: Its Manufacture, 
Pmperties and Uses," by Prof. L. Guillet, is given (p. 78). es 
® We publish an abstract of an article on the * Electric Arc Furnace 
and the Development of the Steel Casting Industry," by Mr. I. 


Renneríelt (p. 90). 


OBITUARY. 


b Dr. ANTHONY TRAILL.—We regret to record the death of Dr. 
Anthony Traill. Provost of Trinity College. Dublin, which occurred 
on the 22nd inst. Deceased was a prominent figure in educational 
and social circles in Dublin and was Chairman of the Portrush & 
Giant's Causeway Electric Railway Co., one of the pioneer electric 
imways of the United Kingdom. 


PERSONAL. 


(lr. L. B. Hogarth, borough electrical engineer of Whitehaven, has 
joned the Roval Naval Division, and during his absence Mr. Gillitt, 
thy works superintendent, will have charge of the department. 

! The many friends of Dr. and Mrs. C. V. Drysdale will deeply sym- 
Mthise with them in their recent sad bereavement. Their only 
chid, Eva Mary, died on Saturday last, after a short. illness, at the 
carly age of 13 vears and 10 months. 


APPOINTMENTS VACANT AND FILLED. 


À firm advertises for electrical engineers as representatives in the 
Nuth of England and in Scotland to sell electrical wires and cables. 
irish Insulated & Helsby Cables (Ltd.), Prescot, advertise for 
wu: men with good technical experience, to test and help 
ó^ehp new current measurement instruments for a.c. and d.c. 

A witehhoazd attendant is required for a.c. and d.c. station. 
avetisement, 

Nr castle-upon-Tyne Electric Supply Co. require junior assistant 
detrical engineers, with some electrical training. Remuneration 
Is. pez week for first and 20s. per week for second vear, with pros- 
its of promotion. Applications to the Engineer, Carville Power 
Nation, Wallsend-on- Tyne. 


See 


Mr. T. Briges, of Blackburn Electricity Works, and Mr. N B. 
Muaulay. of the Rhondda Tiamways Co., have been appointed 
Snot enginees-in-charge at Newport (Mon), and the position of 
jinor engineer-in-charge has been filled by promotion. The s'atf 
I seiouslv depleted by the departure of four of the assistant engineers 
at the power station to various branches of the Army. 

Mr. W. H. Vincent, enyincer of the City. Electric Light Co., Bris- 
bane, has resigned, his successor being Mr. E. C. Barton, who formerly 
held the position. : 
Mr. W, J. Cox has been appointed electrical engineer to Euroa 
(Victoria) Shire Council. 


INSTITUTIONS AND SOCIETIES. 


cis Vehicle Committee.—A meeting of this Committee was 
the under the chairmanship of Mr. R. A. Chattock on Oct. 2, when 
ee fora standard sign for charging stations and garages 
A = ie : . m 18 to he published shortly in the Ofticial Journal. 
ee e d charging plug and receptacle, the Committee 
um ^ Mu e submitted to them by Messrs. Reyrolle & ( [5 and, 
in one of same, ordered it to be submitted to the Engineer- 
this plug ae oe With reference to the specification for 
the oni n i y a, the Committee decided to amend slightly 
mbodied the a i it refers to the handle of the plug in which is 
it read that th i gripping device. The altered wording will make 
aly decided : nle can be made of malleable cast iron. It was 
“aed to give the option of making the outer shell of the plug 


or receptacle from galvanised steel or bronze tubing. 

reported that the contributions received to-date totalled £128. 15s., 
and there were still some promised contributions to be received. 
With regard to the number of accumulator cells for vehicles the 
standard range of charging voltage had already been fixed at 85 to 
120, and it was decided to make it clear that this voltage was suitable 
for 44 lead cells as a maximum. The Committee had already passed 
a recommendation that the alarm signal for electric vehicles should 
be in the form of a loud sounding gong. The matter was again 
brought up as experience had indicated that the gong was not 
sufficient in clearing a way for the vehicle in crowded streets, and the 
opinion was expressed that a loud electrically operated horn was the 
best tvpe of signal. It was decided to invite Mr. Perey Still, 
engineer and manager of the Chelsea Electric Supply Co., to become a 
member of the Committee. 

International Electrical Congress. — The war rendering it improbable 
that adequate international representation can be secured at the 
International Electrical Congress, which it was proposed to hold in 
San Francisco in September, 1915, the Board of Directors of the 
American Institute of Electrical Engineers, acting upon a recom- 
mendation of the Executive Committee of the Congress Committee 
on Organisation, has declared the Congress to be postponed until 
such time as it may be found practicable to hold an international 
electrical congress in the United States of America. In announcing 
this postponement, the Congress Executive Committee expresses it 
thanks to the many individuals and organisations whose co-operatiot. 
it has enjoyed in its work of organisation. In due course all who 
have agreed to present Papers before the Congress will be advised 
of the postponement, and all subscriptions to the Congress by members 
will be refunded in full. 

Royal Engineers Old Comrades’ Association.—We have received a 
notice from the Roval Engineers Old Comrades’ Association calling 
attention to the aims and objects of the Association, which, although 
it has now been founded some time, are not very generally known. 
The R. E.O.C. A. emanated from a re-union of Royal Engineers in 
London in 1912, and its principal object is to assist ex-Roval Engin- 
eers to obtain civilian employment on the completion of their service 
with the colours. The Association is administered by a central 
committee, and has 32 branches spread over the Empire. It is 
hoped that emplovers of labour will give the Association an 
opportunity of finding & suitable man for anv vacancy that may 
occur. Suitable men ean be found for employment as general 
foremen, clerks of works, mechanics for all types of work, wiremen, 
storekeepers, surveyors, &c. 


-— -— = 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 23rd (to-day). 
PuysicaL Society. 

$ p.m. Meeting at the Imperial College of Science, South Ken- 
sington, London, S.W. Presidential address on ‘‘ Ionisation," 
by Sir J. J. Thomson, O.M., F.R.S. 

THURSDAY, Oct. 29th. 
(GREENOCK ELECTRICAL SOCIETY. 

7:45 p.m. Meeting at the Masonic Rooms, 21, West Stewart- 
street, Greenock. Paper on the “ Manufacture of Electric 
Cables," by Mr. R. A. D. Macalister. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m. Meeting at Victoria. Embankment, London, W.C, 

dential Address by Sir John Snell. 


Presi- 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the neediep 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships ave now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note 
which can be cut out, filled in, put in an envelope and sent unstamped. 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London, 

c= 


Date... c A 


I enclose £ 8. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Name ees tovooveveitbavs5ves95aaóeeótsenaveovateteoocscetQope 

*****»955056oce0000c00000500 
rl T EE 

1?*59*502060ce0028009009€ 


9€€990»990050005906a0G0500*9090900999050.22999 
*»*9*969290c6800000400000« 
**»9900000000460€ 
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THE BALSILLIE SYSTEM OF WIRELESS. TELEGRAPHY 
AS EMPLOYED IN THE RADIOTELEGRAPH 'STA- 
TIONS OF THE COMMONWEALTH OF AUSTRALIA.* 


BY J. G. BALSILLTIE. 


The system of radiotelegraphy employed at the various stations 
in the Commonwealth is a unidirectionalfimpulse excitation 
system in which the radiator is excited into oscillation by the 
use of three circuits permanently associated! thereto," which' three 
rircuits and the radiator circuits fcr the purposeTof definition are 


Fic. 1.—IMaAGE OF DISCHARGE IN ROTATING MIRROR. 


Speed of mirror, 5,400 revs. per minute. Spark frequency, 360 per 
sec. Wave length, 600 metres. The multiple image is due to, the thick- 


ness of the glass. 


termed the primary, the charging, the exciting and radiator circuits. 
The primary circuit is connected to the charging circuit by means[of 
a transformer, and arrangements are made that the electrical period 
of oscillation of the charging circuit is in resonance with the forced 
period of oscillation of the primary circuit. The exciting circuit 
which forms part of the charging circuit is connected to the radiator 
circuit by means of a condenser which is common to both circuits. 
The balance of circuits is arranged so that there is noreaction between 
these circuits. In operation the primary circuit charges the con- 
densers, and the gap is so adjusted that the charge has reached its 
maximum before the condenser discharges across it. The discharge 
is not oscillatory, for reasons which are explained later, but a single 
discharge. This single discharge reverses the charge on the con- 


Fig. 2.—D1aGRAM OF CONNECTIONS OF THE BALSILLIE SYSTEM. 

A=a rotary converter, B=a choking coil for adjusting load, C=the 
primary of a special transformer with high leakage factor, D=the 
secondary of this transformer, E= the spark gap, F, G, H=condensers, I—a 
spiral choking coil, J — inductance in the exciting circuit, K — inductance 
in the aerial circuit. 
densers. It is evident that the reversed charge cannot be of the 
same value as the original charge, because a certain part of the 
energy of the original charge has been absorbed by the radiator, and 
on account of the charging circuit being in resonance with the 
primary circuit the reversed charge in the condensers finds a path of 


* Paper read before Section G of the British Association at Sydney. 


| less resistance through the secondary of the transformer than across 
the gap'as the potential of the reversed charge is not sufficient to 
break down the gap. (By this it is intended that ionisation of air 
in the gap is not permitted to take place to any appreciable extent.) 
The result is, therefore, that the energy not absorbed from the 
exciting circuit by the radiator circuit and reversed in polarity by 
the single discharge of the exciting circuit finds its way to the pri- 
mary circuit via the transformer connecting the primary and charg- 
ing circuits, wherein it is again utilised. made taped meu |, 
Briefly, the system is a means whereby a radiator is excited by a 
single impulse produced by the discharge of the condenser each low- 
frequency period, arrangements being provided whereby? that 
portion of the energy not imparted to the radiator is returned to the 
source of power, means being provided whereby the return of energy 
from the radiator to the condenser is prohibited. 


Fic. 3.— RESONANCE CURVE. NonRMAL RADIATING CIRCUIT, 


In this svstem the tuning of the exciting circuit to the radiator 
circuit is resorted to for the purpose of insuring that the condenser 
discharge circuit shall deliver a portion of its original store of energy 
to the radiator at such a rate that the radiator may most efficiently 
absorb it and after this has occurred there shall be no further action 
or reaction between the radiator and the condenser discharge 
circuit. 

In respect of the single discharge in the exciting circuit the reader 
is referred to the photograph here reproduced (Fig. 1), which is taken 
by means of a rotary mirror, and which shows a single discharge 
taking place during each period ot the low-frequency circuit. 

The system will be understood by the following description. 
Reterring to Fig. 2, the frequency of the current taken from the 
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Fig. 4. 


Curve I. Exciting circuit with spark-coil excitation. 

» II. Radiation circuit with exciting circuit energised as in Curve I. 
rotary converter A is approximately 350 periods per second, B is an 
ordinary choke coil with a movable core. The transformer C, D is 
an open magnetic circuit transformer with leakage factor of a 
definite value for a reason which will be explained later. The gap 
E is air-cooled with the object of preventing the formation of an arc. 
Air at the pressure of approximately 100]b. per square inch is 
blown through one electrode, and impinges on the other electrode, 
the diameter of the orifice being about ẹsin. The condensers F and 
G consist each of five jars, each having a capacity within 1 per cent. of 
0-002 mfd. The condenser H consists of 14such jars. I is the choking- 
coil of such value that it does not offer any appreciable impedance 
to the flow of the 350 period current, but offers prohibitive impedance 
to the flow of an oscillatory current as compared with the path 
through H. J is a small tuning inductance; K is also a tuning 
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inductance. Tuning is effected as follows: The radiator circuit is 
tuned by means of the inductance K to the wave-length it is desired 
to emit, the value of the coupling condenser H having been first 
determined. The circuit E, F, H, G, J is approximately tuned to the 
radiator circuit frequency. The circuit D, F, I, G, J is tuned as 
nearly as possible to resonance with the frequency of the current sup- 
plied from A. Thusit isseen that the inductance of the transformer 
secondary D, and, therefore its leakage factor, plays an important 
part in the adjustment of the system. In action the aerial is 
earthed through the spiral choke I until discharge takes place, 
owing to the fact that the charging current at a frequency of 350 
periods does not charge the condenser H, which may be considered 
as short-circuited to this current by the inductance I. Therefore, 
the aerial may be considered as entirely earthed with regard to the 
charging circuit until the instant of the maximum charge of the con- 
densers F and G. A discharge takes place across the gap E, the 
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length of which is about 1 cm. The rate at which the discharge 
across the gap occurs is determined by the time constant of 
the circuits E, F, H, G, J, the value of the inductance J being 
adjusted to make this below that of the radiator circuit. The effect 
of the initial rush of current across the gap E is that the condenser 
H becomes charged and the energy poured into it is set free in the 
radiator, which oscillates at its own natural frequency only, of which 
the accompanying resonance curve (Fig. 3) for this aerial oscillation 
i evidence. The remainder of the charge in the two condensers 
creates an oscillation in the low-frequency circuit D, F, I, G, J. 
Thus, this energy that is the remainder of the charge in the two con- 
densers is utilised at the next charge of the condensers, and owing to 
the periodicity of this circuit agreeing with the periodicity of the 
cupply of current and the easier path through the transformer 
Dis provided than across the gap, and thus no return flow across the 
gap occurs, 
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,Eadeavours have been made to produce an oscillatory discharge 
in Eas the gap. This can only be done by introducing an extra 
m wi between D and E, so as to throw this circuit out of tune. 
dis photograph (Fig. 1) is considered to be conclusive proof that the 
absolut à under normal conditions is unidirectional, because it is 
Pinay ae impulse per period of current flowing in the 
th. 4, ipiis L, shows the exciting circuit exactly as above, but 
cha iis -coil excitation—that is to say, with resonance of the 
in ie destroyed and with purely oscillatory current flowing 


Fig. 4, curve IL, shows curves of the radiator circuit under these 


conditions, the double hump being very evident. 

Fig. 5 is the curve of the radiator circuit simpliciter energised by a 
spark-coil. Fig 6 represents observations of current values at 
different points of the exciting circuit plotted out against the elec- 


trical dimensions in metres of that circuit. 
The following pariiculars of the Melbourne radio-telegraph 
station are furnished :— 
Mast 180 ft. high. 
Squirrel-cage aerial, natural periodicity 550 metres. 
Capacity, 0:0018 mfd. 
- High-frequency resistance on 600 metre wave, 12 ohms. 
The following are the readings of the instruments :— 
Direct-current generator, 80 volts. 
Air-compressor takes 14 amperes at this voltage. 
Rotary converter, 35 amperes no-load direct current. 
Rotary converter, 65 amperes full load direct current. 
Alternating current taken by sending instruments at 350 periods. 
per second approximately. 
Current in circuit, 58 amperes. 
Potential on choke B, 49 volts. 
Potential on transformer primary, 40 volts. 
Potential on converter, 62 volts. 


Wattmeter readings :— 
Choke, 400 watts. 
Transformer, 1,600 watts. 
Converter, 2,100 watts. 
Unaccounted for, 100 watts. 
Current in air-wire, 16 amperes. 


THE POWER PROBLEM IN THE ELECTROLYTIC 
DEPOSITION OF METALS.* 
BY LAWRENCE ADDICKS. 


Summary.—The author deals with the power requirements of present. 
American practice in the electrolytic deposition of copper. 


Copper, lead, nickel, silver, gold and some of the less common 
metals are now commercially refined by electrolysis. Lead, how- 
ever, has such a large electrochemical equivalent that the power 
required is relatively small, and the tonnages of the precious metals 
refined are insufficient to demand special consideration. The 
electro-metallurgy of zinc is now being seriously studied, and the 
electrolytic refining of iron will follow upon any demand for pure 
iron as distinguished from the alloys commonly known as iron and 
steel. By far the larger proportion of the world’s copper is elec- 
trolytically refined. These plants are being steadily extended as the 
annual production of copper increases, and present a power problem 
well worthy of special attention. A similar problem is beginning to arise 
in the leaching of ores followed by electrodeposition. Such work is now: 
being inaugurated on a large scale in dealing with copper ores in 


| Chile and around Butte, Montana. The energy used for deposition 


is much greater when insoluble anodes are used, as in the leaching 
propositions. With soluble anodes as used in copper refining, the 
voltage is almost entirely absorbed—to the extent of perhaps 95 
per cent.—by the ohmic resistance in the circuit, and in general is 
about à volt per cell. With peroxidised lead or similar insoluble 
anodes working in sulphate solutions it requires about 2 volts per 
tank to maintain the same current density, owing to the chemical 
energy required to decompose copper sulphate at the cathode with 
no equivalent energy of formation developed at the anode. Where- 
the anode reaction can be utilised, at least in part, as by the intro- 
duction of sulphurous acid which is oxidised to sulphuric acid at the 
anode simultaneously with the deposition of copper at the cathode, 
an intermediate voltage will result. It is probable that large power- 
installations for these leaching propositions will soon be required. 

Narrowing this whole question down to a copper refining plant 
as typical of this general class of electrolytic processes, we have 
the following power limitations imposed by present practice: (a) 
Direct current ; (b) say, 8,000 to 15,000 amperes ; (c) say, 100 to 200: 
volts per circuit; (d) resulting in 800 to 3,000 kw. units—1,000 to 
1,500 in present installations ; (e) circuits electrically independent, 
to avoid cross leakage; (f) constant current; somewhat variable. 
voltage—say, + 20 per cent. ; (g) steady current load night and day : 
(h) steam needed for heating electrolyte ; (1) plants of from 3,000 kw. 
to 9,000 kw. should be considered. 

The reasons for these limitations are as follows :— 

(a) Direct Current.—This is obviously required by the nature of 
the process. 

* Paper read before the American Electrochemical Society, slightly- 
abbreviated. 
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(b) Amperage.—This is fixed by the current density and the elec- 
‘trode surface per tank. (This Paper considers only the so-called 
multiple system of refining, where the electrodes in a tank are in 
multiple and the tanks on a circuit in series.) The current density 
is fixed by a balance between the interest on copper tied up, the cost 
of power and the difficulties in practical handling of rough deposits. 
Fig. 1 shows the approximate relation between cost of power and 
current density in American practice; the high densities, of course, 
call for cheap water power. Twenty amperes per square foot of 
active cathode surface may be taken as representing practice in the 
vicinity of New York, with an ampere efficiency of 90 per cent. and 
an average consumption of about 1 kw. hour at the switchboard per 
61b. of copper. Electrode surface per tank has been steadily in- 
creased until 30 pairs of electrodes, 3 ft. (90 em.) square, are used in 
one case. This calls for a current of 10,800 amperes. It is con- 
ceivable that higher densities and longer tanks may come into use, 
so that I have placed the practical limit at 15,000 amperes, but 
10,000 amperes should be taken for a definite discussion. 

(c) Voltage.—As we have to deal with a highly conducting elec- 
trolyte, containing 10 to I3 per cent. of free sulphurie acid, which 
must be continually ci.culated to avoid stratification in the tanks, 
carefully studied construction is necessary to avoid serious trouble 
from leakage currents. These not only represent wasted energy, 
as shown by the so-called current efficiency, but wherever current 
jumps from the electrolyte to à lead pipe or other metallic conductor, 
a rigidly equivalent quantity of copper is deposited thereon and 
when traversing acid-soaked wood of relatively high resistance, à 
quantity of heat sufficient to cause a fire risk may be generated. It 
must be remembered that nearly the entire electrical energy pro- 
duced at the generators appears as heat in the tanks. It can be 
readily appreciated that high voltages greatly aggravate these 
difficulties. While I have suggested 100 to 200 volts as the range 
per circuit, I favour the lower limit, and do not believe voltages 
higher than 150 to be good practice. 


£ per kilowatt year. 


25 39 35 40 45 50 55 60 65 
Amperes per sq. foot. 


Fic. 1l.—CunnENT DENSITY v. Cost or POWER. 


(d) Kilowatts.—10,000 x 150/1,000— 1,500 kw. for our typical 
case. "This is a little Jarger than most of the units at present in- 
stalled, but represents the probable size for a new installation. 

(e) Circuits.—The statements already made regarding current 
leakage indicate the undesirability of any electrical connection 
between generators, and I believe it would be necessary to use 
motor-generators instead of rotary converters in any alternating- 
current or direct-current scheme distributing power from a large 
unit over scveral circuits. 

(f) Uniformity.—The first principle to be observed in the opera- 
tion of an electrolytic refinery is uniformity of conditions. The 
process is very delieate and, while simple in theory, economy 
depends upon the successful balancing of many conditions to obtain 
the best results.* In consequence, the current should be held at a 
fixed value, following variation in the resistance of a circuit with 
the voltage. Hand control of the field of shunt-wound generators 
is adequate, as the changes in resistance are very gradual. An 
exception to this statement is the case of cutting out sections of 
tanks for several hours when drawing copper. It is also necessary 
to carry up to 2 per cent. insoluble-anode tanks, to correct the gradual 
accumulation of copper in the electrolyte. To cover this range a 
field control of our tvpical generator from 120 to 180 volts at 10,000 
amperes will be required. s pes ice 0e II MC or 

(g) Load Factor.—The operating conditions as described amount 
to practically 100 per cent. load factor for both momentary and 
24-hour loads. 

(h) Warming  Electrolyte.—E]ectrolytes have a high positive 
temperature coefficient of conductivity. As this amounts to about 
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0-5 per cent. per degree Fahrenheit, and as the electrolyte repre- 
sents about half the ohmic resistance of the circuit, it is evident 
that its temperature must be considered. In general, the electric 
energy dissipated in the tanks will maintain a temperature of 907F. 
to 100 F., and it has been found economical to add sufficient steam 
in closed coil: -heating tanks to keep the circulating electrolyte at an 
average temperature of about 130 F. Exhaust steam can be used, 
and roughly an amount equivalent to one-fourth of the steam sup- 
plied to the engines is required. 

(i) Site of Plants.—American copper refineries vary from 
4,000,000 Ib. to 35,000,000 Ib. monthly capacity. At 6 lb. per kilo- 
watt-hour our 1,500 kw. generator would take care of 6,500,000 lb. 
per month. Eliminating the smaller plants and allowing for some 
future extension of the larger ones, we would consider from two to 
six circuits of 1,500 kw. each, or 3,000 kw. to 9,000 kw. equivalent 
to from 13,000,000 Ib. to 39.000.000 Ib. copper per month. Turning 
now to present practice in the vicinity of New York, we find a very 
cheap source of fuel in No. 3 anthracite '* buckwheat " at Ts. per long 
ton delivered. Using this fuel, steam can be produced for about 
71d. per 1,000 lb., including all operating expenses, but excluding 
administration, taxes, depreciation and interest charges. With 
this base price for steam a kilowatt-hour can be safely figured at 
0-2d. on a similar basis, allowing for auxiliaries and a reasonable 
departure from ideal conditions in everyday operating. In fact 
0-15d. ean be approached with first-class conditions. Present 
practice is to use moderate superheating and vacuum, with the 
highest grade reciprocating engines. At the Raritan Copper Works 
four-cylinder Nordberg triple expansion engines have recently been 
installed, while at the Chrome plant of the U.S. Metals Refining 
Company a triple expansion unit using à compound Hamilton- 
Corliss engine with a Rateau turbine for the third expansion is being 
tried out. Previous installations have been chiefly confined to 
compound condensing units. Final figures for these recent installa- 
tions are not yet available, but Fig. 2 shows about what can be 
expected from a 1,200 kw. unit of each type, excluding steam for 
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Fig, 2. —STEAM CONSUMPTION PER KW. HOUR, 

operating condenser. The Chrome installation is of particular 
interest on account of the successful commutation of 6,000 amperes 
(the engine generator and turbo-generator running in parallel) at 
1,500 revs. per min. by a Rateau-Smoot generator. 

The installation eost of such power plants may be roughly taken 
at £20 a kilowatt, including the disproportionate boiler equipment 
and auxiliaries. The plant of the future may consist of gas-driven 
units, of large capacity alternating-current turbo-generators driving 
motor-generators of smaller size, of compound reciprocating engines 
exhausting into a trunk main from which exhaust steam turbines are 
fed, of multiple expansion reciprocating engines, of turbine-driven 
uni-polar generators, or of some combination of these. Spare units 
must be provided in sufticient proportion to give absolute reliability 
of service. 


— — — — 9 —À 


THE POWER PROBLEM IN THE ELECTROLYTIC 
DEPOSITION OF METALS." 


BY H. E. LONGWELL. 


Summary.—The author discusses generally the question of the type of 
prime mover suitable for supplying power for electrolytic deposition, 
pointing out that the question of fuel economy is not so important owing 
to the igit factors of the case. 

In TE "with any technical problem, common sense is most 
useful, and common sense combined with special technical knowledge 
is doubtless better; but technical knowledge without common sense 
is disastrous. There is a tendency on the part of m ny electro- 


* Abstract of a Paper read before the American Electrochemical 
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chemical engineers to attach too much importance to the question 
of;mere fuel economy in a power plant. Sundry estimates are sub- 
mitted as representing the probable cost of steam and electrical 
energy, exclusive of administration, taxes, depreciation and interest 
charges. The items of interest, taxes, insurance and depreciation— 
or to speak more exactly, amortisation—are too important to be 
ignored. These so-called fixed charges, or investment costs, arc in 
general greater in amount than the total cost of labour, operating 
supplies and maintenance. They are especially significant in that 
thev measure the cost of fuel economy. To illustrate, let us con- 
sider the probable comparative performances of a high-grade steam 
turbine plant, and a gas engine and producer plant, consisting of 
several 1.500 kw. generating units. The electrolytic refining industry 
offers any investment in the interest of economy an unusually 
favourable opportunity to “ make good," because the investment 
is permitted to work at its utmost intensity 8,760 hours per annum, 
and once every four years it is allowed to put in 24 hours overtime. 
Assuming the fuel to be the highest grade of bituminous or semi- 
bitumino is coal, having a caloritie value of 14,500 B.Th.U. per pound 
the gas engine and producer plant would, under test conditions, 
effect a saving of ! lb. of coal per kilowatt-hour over the turbine 
plant, or, say, 2 tons per annum. If the coal cost as much as 12s, 
jer ton this would mean a saving of 24s. per kilowatt-year. The gas 
engine and producer plant will cost about £10 per kilowatt more than 
the steam-turbine plant, and the question arises as to whether it is 
worth while to invest £10 in plant to save 24s. a vear. Naturally 
there will he differences of opinion as to what would constitute an 
attractive return on this extra investment. For my own part, I 
should want 6 per cent. for interest. | per cent. for taxes, 1 per cent. 
for insurance, and 2 per cent. for maintenance. Having due regard 
to the appalling speed with which new things in engineering become 
old. | shouldn't feel comfortable unless I had a sinking fund of 8 per 
cent, to provide for the safe return of my capital. The sum of these 
items amounts to 18 per cent. Even with the gross return assured, 
J think I should be inclined to regard a 6 per cent. farm mortgage as 
a more attractive investment. In my own opinion—from which 
you have every liberty to differ—the gross return should be not less 
than 20 per cent. per annum, so that this saving of 24s. per kilowatt- 
year would be too expensive if it required an extra investment of 
more than £6 per kilowatt in plant equipment. 

The determination of the cost of electrical energy is a large subject, 
and those who are interested in it will profit bv reading a Paper by 
Messrs. Stott and W. F. Gorsuch, presented in June, 1913, before the 
American Institute of Electrical Engineers. With respect to the type 
uf power plant best suited for the electrolytic refining of copper, [think 
we may safelv eliminate the gas engine equipment from serious con- 
sideration, The plant will naturally be located in a place where there is 
an abundant water supply available for condensing purposes, and 
where the cost of fuel is reasonable. In other words, we may choose 
i lation where the conditions are such as to enable a steam plant 
to display its best economy. Under these conditions, as J have 
pointed out before, the gas engine plant would be a doubtful invest- 
ment, even were there no especial reason why it is not desirable for 
this particular class of work. 

There appears to be one reason why the proposition is peculiarly 
we for a steam plant. According to Mr. Addicks’ statement of the 
problen,, if live steam were used for heating the electrolyte, the total 
scam from the boilers would be used as follows : One-half for electric 
power generator, one-quarter for steam-driven auxiliaries, and one- 
quarter for heating the electrolyte. Steam-driven auxiliaries are 
not à» a rule so efficient that they abstract any serious amount of 
heat from the steam passing through them, so that for the purpose 
of heating the electrolyte the exhaust from these auxiliaries would 
be practically as effective as an equal quantity of boiler steam. 
Therefore the boiler steam required for auxiliaries and for heating 
the electrolyte would be approximately 50 per cent. of the amount 
rquirel for generating the electric current. I am informed by the 
general manager of one of the largest refineries in this country, that 
n à plant having an output of 500 tons of refined copper per day, the 
vaste heat boilers connected to the reverberatory furnaces, forming 
à part of such a plant, should be capable of supplying 50,000 Ib. of 
‘tam per hour. This is somewhat over 40 per cent. of the steam 
required by the main generating units, or practically enough to 
Eur of the auxiliaries that would usually be run by independent 
e om in a steam-driven plant, and the exhaust from these 

'anes would take care of the heating of the electrolyte. 

This quantity of steam is too important to ignore, and even though 
m im main generating units were installed, it would be 
Ui. qoos use of this steam from the waste heat boilers. The 
ihehint culty arises, as I understand it, from the fact that while 

UNS are operated continuously, it is not usual to run the furnaces 
(n Sunday, Consequently it would be necessarv to have a consider- 


able boiler plant in reserve to be operated only one day in each week 
for the purpose of tiding the plant over Sunday. And so even tf 
there were no question as to the commercial economy of a gas engine 
and producer plant as a general proposition, this one practical 
operating condition would be suflicient to rob it of all its theoretical 
advantages. In a steam plant the regular boiler equipment is so 
flexible that it will readily take care of the fluctuations in the output 
of the waste heat boilers. Since with modern mechanical stokers it 
is not unusual to force boilers to 200 and 300 per cent. of their normal 
rating, it is evident that no decidedly disproportionate boiler capacity 
would be required to carry the plant over the weekly interval in 
which the waste heat boilers are out of commission. 

The combination of a compound reciprocating engine exhausting 
into low-pressure condensing turbine looks on first consideration to 
be inviting, since it is generally admitted that between the limits of 
the usual boiler pressure, and atmospheric exhaust pressure, a re- 
ciprocating engine is usually more eflicient than it is customary to 
make the portion of a complete expansion turbine that takes care of 
While the superior fuel economy 


this part of the pressure range. 
of this combination seems very apparent from purely theoretical 
considerations, there is comparatively little available information 
regarding its amount in actual figures. Admitting the hypothetical 
economy of the combination, let us consider the features that tend 
to offset this advantage. We have firstly increased initial cost. A 
low-pressure turbine will in many instances cost 75 to 80 per cent. 
more per kilowatt than a complete expansion turbine, Noone would 
seriously claim that the expense of installing the combination unit 
would be less than twice that of installing the single complete ex- 
pansion unit, and no one would be hardy enough to suggest that the 
charges for attendance, maintenance and operating supplies would. 
be approximately equal for the two units. 

As regards the comparative merits of compound and triple ex- 
pansion reciprocating engines and turbines as prime movers the trend 
of general practice in power plant design shows pretty conclusively 
that the turbine has the advantage. It has economie possibilities 
at least equal to those of the reciprocating engine, and markedly 
better when working with the high vacuums obtainable with the 
newer types of condensing apparatus and the copious supply of 
cooling water that is invariably found in places that would be re- 
garded as favourable locations for elecetrolvtie copper refining plants. 
] speak of the economic possibilities of a certain type of prime mover: 
rather than of its inherrent economy, because the latter is not inse- 
parably associated with the type. A prime mover is not economical 
simply because it is a compound engine, a triple expansion engine or 
a turbine, but because it is economical by design. There are hun- 
dreds of triple expansion engines that are less economical then some 
compound engines, In fact I am not sure that there are authintie 
records of triple expansion engines which show sufficient. improve- 
ment over the economic results of the best examples of two-evlinder 
compound engines to Justify the added complication and expense of 
the third cylinder and its connections. 

The advocates of the turbine can afford to be unnecessarily modest 
and claim no more than equality with other types of prime mover as 
regards steam economy, for there remain. still the unquestioned 
advantages of lesser cost, and smaller installation expenses. For 
some vears the turbine was at a disadvantage in plants in which it 
was desirable to generate direct. current, for the reason that the 
rotative speed of an efficient steam turbine, and the rotative speed 
of a reliable, efficient, direct-current generator are not compatible. 
This disability has happily been removed by the development of a. 
reliable transinission gear, which allows any reasonable speed ratio 
between the turbine and the genera‘or, This gearing has an efficiency 
of over 98 per cent., and has been in public use long enough to de- 
monstrate that in point of reliability and durability it is at least on 
a par with any other kind of apparatus forming a part of an electric 
power plant. 

While the geared direct-current unit costs more than an alter- 
nating-current turbo-generator unit of the same capacity, it is 
cheaper and somewhat more eflicient than the combination of an 
alternating-current unit and rotary converter. lam not in posses- 
sion of reliable costs for compound reciprocating engine-driven units. 
but commercial experience indicates that the geared turbine-driven 
unit has an advantage as regards price f.o.b. at the factory. With 
freight and installation costs added, the advantage is obviously more 
marked. Figures purporting to give probable plant and unit power 
costs are as a rule unsatisfactory because they are affected by too 
many variable factors. As regards plant cost, it might be said that 
depending on the expensiveness or simplicity of one’s architectural 
tastes, his luck in selecting a contractor. his resourcefulness as a 
designer, his finesse as a buyer, the accessibility of the site selected 
the state of the weather, and a lot of other things, he ought to bea ble 
to build a really good turbine-driven plant of from 6,000 kw. to 
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9,000 kw. capacity, for £15 per kilowatt—more or less. 
the cost of power: if one is satisfied with investment charges of 107 
per cent. per annum, if he can buy really good coal at not over 12s. 
per ton, if he is a capable manager and a careful operator, and reas- 
onably economical, he ought, with a plant of this size, to be able to 
produce a kilowatt-hour at the switchboard, with substantially 100 
per cent. load factor, for 0-215d.— also subject to the qualitication 
" more or less.” 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
BY H. W. MALCOLM, D.8C. 
(Continued from paye 17.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if. pos- 
sible, distortionless. The problem is attacked from first. principles in 
order that clear ideas may be obtained. ‘The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion ; and (c) The loaded submarine tele- 
‘graph cable. "l'ablesand diagrams are given throughout so as to render 
‘the results readily available to those who have not the time to follow the 
processes by which they are obtained. 


PART H. 
PRESENT-DAY METHODS OF OVERCOMING DISTORTION. 

The problem which transmission presents in telegraphy is 
more difficult in one respect than the corresponding problem 
in telephony. In telephony it is sufficient, for the present at 
any rate, if the current at the receiving end of the line is 
powerful enough to affect the diagram of the telephone re- 
‘ceiver. In submarine telegraphy, both the strenuth of the 
current and also the shape of the current arrival curve must be 
taken into account. 

The principle underlying the methods of overcoming dis- 
tortion which have grown up in the past history of cable tele- 
graphy and are in use, and in course of further development, 
at the present dav may be stated as follows: The shape of the 
current curve is of greater importance than its height. By height 
is meant here the absolute length of the ordinates forming the 
‘curve. " Shape " may be understood to take account of the 
rate of growth and decay of the curve. 

The application of this principle in practice is illustrated 
below in a variety of typical and important cases, and it will 
be shown that the progressive mcrease in the speed of signalling 
which has been brought about in recent years is based upon it. 


SIGNALLING WITHOUT APPARATUS. 

In Fig. 8 the arrival curve due to a single prolonged contact 
is shown in part in curve A. The cable is supposed to be used 
without apparatus of sensible impedance, with both its ends 
to earth. Curve B represents the elementary dot signal when 
the time of contact 1s taken as 0-08 second. In curve C the 
signal " understand ” ( ) is supposed sent by mirror 
code, the length of a space being taken equal to that of a dot 
or dash, in this case 0-08 second. 

From curve C it is seen that successive dots are scarcely dis- 
tinguishable in the received signal. A trained eve might read 
such a message in plain English, but not with the necessary 
degree of certainty in code. 


CURBED SIGNALLING. 

At an early stage in cable history it was recognised that if 
the signal in sending was followed immediately by an impulse 
of opposite sign, or curb, the effect was to sharpen the signals 
at the receiving end. The action of the opposing impulse 
following close on the heels of the first impulse was in a measure 
to clear the cable more quickly and bring it to a neutral con- 
dition. Such a signal is usually called a curbed signal. 

_ The result of curbing on the signal of Fig. 8 is represented 
in Fig. 9. Curve A is the elementary dot signal for a time of 
contact 0-04 second. It does not differ appreciably in shape 
from curve B of Fig. 8, but it is only half the height.+ Curve B 
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is the corresponding curbed signal, in which the two contacts 
are of equal length. Curve C. built up from curve B, repre- 
sents, as before, the signal " understand.” Comparing curve C, 
Fie. 9, with curve C, Fig. 8, the improvement produced is 
striking. Although the greatest height in. the second case is 
only 3 microamperes, as against 55 microamperes in the other, 
the definition of the signals has been greatly improved. The 
dots are well marked and clearly separated ; the dash crosses 
the zero line, and the curve tends to run parallel to the zero 
line, instead of climbing up as in Fig. 8. Shape has been 
vained at the expense of size, 

The received current is still great enough to be well within 
the range of sensitivity of the siphon recorder when the cable 
is worked with, sav, 50 volts. By taking different forms of 
elementary signal B. in which the proportions of dot, dash and 
space are altered from zero upwards, the influence of various 
factors may be determined, 


SIGNALLING WITH CONDENSERS. 
Signalling condensers were first introduced to prevent the 


passage through the receiving apparatus of parasitic earth 
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Microamperes per Voll. 
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Second, 
Fig. 8.—CABLE WITHOUT APPARATUS. 


Curve A.--Arrival curve. 


B.--Elementary dot curve. contact lasting 0-08 second. 
C.—Steaal " Understand." 


currents. These currents mav be regarded as alternating 
currents of low periodicity, to which a condenser offers only low 
conductance. ]t was not long before it was discovered that 
the employment of a condenser in this way led to a gain in the 
working speed of the cable, which was further increased when 
another condenser was inserted at the sending end. The use 
of sending and receiving condensers became universal thence- 
forth for long cables. 

To understand the manner in which this increase of speed 
arises need present no difficulty in the light of what has been 
stated in the preceding paragraphs. In Fig. 10, curve A, is 
drawn the current arrival curve for the cable with condensers 
which are each one-tenth of the total cable capacity.* Curve B 
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represents the elementary dot signal for a contact lasting 
4-08 second, Comparing curve B with curve B of Fig. 8, it is 
een that, although the height of the dot has been reduced from 


22 mieroamperes per volt to 2-3 mieroamperes per volt, or to 
about one-tenth, nevertheless the turning value is now reached 
in 03 second instead of 0:45 second, or in two-thirds of the time. 
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Fic. 9.—CURBED SIGNALLING CABLE. WITHOUT APPARATUS 


Curve A.—Dot lasting 0°04 second. 
B.—Dot-dash. 004+0°04 second. 
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Fic. 10.—SiGNALLING WITH CONDENSERS. 


Curve A.—Single prolonged contact. 
B.—Dot lasting 0-08 second. 


C.—Signal “ Understand." 


gio 
INC 


C.—Sienal'* Understand." 


bis e 
Sian 
ie 


06 07 O8 09 190 


Curve C represents the signal understand. As is to be ex- 
pected, it is much better than curve C of Fig. 8, although it is 
inferior to curve C of Fig. 9. 


‘Limiting SHAPE OF CONDENSER CunvE—BrsT SIZE OF] 
CONDENSERS. 


The relationship which curve A, Fig. 10, bears to curve A, 
Fig. 8, may be exhibited in the following way. The equation 
to the condenser curve is* 
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where tan z= K, Kr 
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and that both ratios are great—.e., 
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that the signalling condensers are very small. Then tan 7 
L] 


re 


K approximately, in the limit when K,/K! is very 
rd 

. . E 4 
mall. To the same degree of approximation sin z— —2z. Kl 
and cos c=cos mz, since when K,—0. tan r=0 and 2=mqz. 
When these values are substituted in C, it becomes, on rejecting 
small quantities 
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(with small condensers) a 
Now the Kelvin arrival curve, Fig. 8, A (cable earthed with- 
out apparatus), has as equation 


E * |Om?z?t 
C, =~] 142 Ne me ,cos mz 
ratus) Rl m-1 


(no appa 
from which, on differentiation, 


ment 
qe, nea? 2 2E.e KR cos mz (25) 
dixe. d mw ic E B “av 
dt KR? j RI 


(no apparatus) 

Hence, comparing (24) with (25), it is seen that 
c\2 

D d KRE. C . (26) 
(with small condensers) KI dt (cable without apparatus) 
“In the limit, therefore, when the condensers are very small, 
the shape of the condenser arrival curve, Fig. 10, A, becomes 
merely the slope of the arrival curve without apparatus. Now 
the slope of Fig. 8. curve A, is approximately given by curve B, 
Fig. 8, and if the interval of contact is smaller, as in curve A, 
Fig. 9, the approximation is still closer. Hence in the limit 
when the condensers in the one case and the time of contact 
in the other case are infinitely small, the condenser arrival 
curve (single prolonged contact) has the same shape as the dot 
signal (make and break) of the cable without apparatus, which 
shape is the slope of the Kelvin arrival curve. 

From (26) it follows that the size of the condenser arrival 
curve is proportional to (Ks/K/)?, when Ks/K/ is small. Hence 
if the signalling condensers are halved the size of the received 
signal is reduced to one-quarter. Further reduction in the size 
of the condensers when these are already small has, therefore, 
the effect of greatly reducing the height of the arrival curve 
without appreciably affecting its shape, which merely tends to 
approximate somewhat more closely to the slope of the arrival 


curve without apparatus. 
From (26) the greatest height of the condenser arrival curve 


C ; : 
occurs when hd as given by (25) 1s à maximum. To find the 
a 


maximum value of this series would be difficult. But the ex- 
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presents the arrival curve with sufficient exactitude initially 
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and beyond the point of greatest slope. 
expression twice with regard to £, 


On differentiating this 
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E ( 
Hence, P is Zero when ¢=0-09175 x KRP. and then has 


its maximum value. Substituting this value of ¢ in (27), and 
from (27) in (26), we obtain finally the following simple formula 
for the approximate height H of the condenser arrival curve, 
for small condensers— 
se base 
RI\K/ 
The formula becomes exact only when the condensers are ex- 


tremely small. As the size of the condensers diminishes the 
turning point of the arrival curve moves further to the left 
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Second, 
Pig. 11.—]INriINITELY SHORT CONTACT. No APPARATUS. 


Curve A.- Single make-and-break. 
» B. Dot-dash. 
», C. Signal“ Understand.” 


towards the limiting value of f, (0:00175 < KRE), in this case 0-4 
second. 
Curve A. Fig. HH. is the slope of curve A. Fig. 8, and is calcu- 
1 


d v - 
lated from (27). When ¢-- 0-4 second, "i 273-5 mm.a. per 


volt per second, which ts its maximum value. In Fig. 11 the 
height of curve A is arbitrarily chosen as 7 microamperes per 
volt in order that it may compare with curve A, Fig. 10. In 
reality, since dC maximum) = 273°5 « df, it is clear that when dt 
is zero the curve vanishes. Nevertheless. curve A of Fig. 11 
will represent closely the effect of a contact of 7+ 273-5 = 0-026 
second duration. Comparing the corresponding curves A of 
Figs. 10 and 11 with each other, 1t 1s seen that although the 
two curves have the same height, curve A of Fig. 11 is the 
better, since its turning value is reached in 0-4 second instead 
of 0-54 second, as in curve A, Fig. 10. Curve B, Fig. 11, is the 
elementary 0-08 dot signal, and curve C the signal under- 
stand. As was to be expected from the superiority of the 


a aa SP = ES TEES 


arrival curve. curve C, Fig. 11. is better than curve C, Fig. 10.. 
At the same time, it has practically the same shape as curve C, 


Fig. 9, from which it differs appreciably only in height. as was. 


to be anticipated since the arrival curves A of Figs. 9 and 11 
differ onlv slightly in shape. the maximum of curve A, Fig. € 
being reached in 0:42 second instead of 0-4. 

The foregoing simple considerations lead to the following 
important results : (1) The time of constant in the elementary 
dot signal is so short compared with the KR? of the cable that 
the shape of the elementary dot signal may be regarded as 
identical with the slope of the arrival curve when the cable is 
used without apparatus ; (2) in signalling with condensers, the 
height of the elementary dot signal diminishes much more 
rapidly than the proportion which the condensers bear to the 
total capacity of the cable: (3) with the smallest condensers 
that will give permissible size of signal, the shape is still in- 
ferior to that of the slope of the arrival curve, cable without. 
apparatus, to which it tends in the limit ; (4) the abandonment: 
of signalling condensers would. therefore. result im increased 
speed. and their retention is to be regarded as due to their 
twofold function in stopping earth currents and in forming the 
bridge arms in duplex telegraphy. The best size for the con- 
densers is that which just gives full deflections on the 
recorder strip: greater condensers would give excess current. 
and smaller condensers fail to vield a proportionate improvement 
in the wave shape. 

(To be continued.) 


NOTES ON GERMAN BUSINESS AND MANUFACTURING 
METHODS IN ELECTRICAL ENGINEERING. 


(COMMUNICATED.) 


At a time when England is defending the cause of honour and 
justice, attacks are being made upon the trade of Germany and 
Austria which savour of the unjust. For instance, we are led to 
suppose by rumour, and by the cheaper daily and technical Press, 
that it is legitimate and honourable to manufacture goods of which 
the patents are owned by Germans or Austrians, The impression is 
also about that the Board of Trade is approving of such action. If 
the facts, however, ere examined it becomes clear that no such 
approval has been given or is intended. The Board of Trade would 
probably grant licenses to capable English firms to manufacture 
Germen patented. goods which are necessities, but during the war 
only; such permission will naturally cease with the cessation of 
the war. Any other action would be unjust, and would amount to 
stealing instead of competing successfully with foreign trade. 

The way British manufacturers should go to work should be ou 
legitimate, honourable and fair grounds. They must either supply 
better or cheaper goods, or be able to supply the seme goods more 
quickly than the foreigner. The sane end could also be accom- 
plished with equal or lower quality goods by using a staff and 
methods suited to the (rade ail te the customers. [Dn this latter ease 
one feels that the noted tactfulness of the British nacion would give 
it the preference. 

Here are some notes Grawn from my experience of over 10 years 
of the methods of a wide range of German electrical manufacturers. 
showing the points where the Germans excel in our particular 
industry. which may be of some use. E have refreined from drawing 
too many comparisons between methods in this country and abroad. 
This I have left for the readers themselves to do. 1 have just stated 
the facts as [ know them to be. 

My notes are divided up into two main sections :— 

l. General commercial methods. 

2. Manufacturing and technical methods. 

|. The methods emploved by German electrical engineers. are 
usually condemned by their competitors in this country with vague 
statements of “ dumping" and “long credit." In such eases the 
bitterness of losing the order may have been too much for the 
veracity of the losers. 1 have never seen incidents of dumping of 
electrical goods by Germans, and L know for a fact that long credit 
to a customer is quite the opposite to what actually happens over 
here. The complaint cften made to me was that they were too 
smart in collecting accounts, and rather offend the customer than 
wait another month for their money. 

One often hears the term “rotten stuff often applied by 
Britishers to German goods as a whole. There is, however, scarcely 
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an intelligent engineer in this country who would make this state- 
ment, and all will agree with me when I state that the Germans have 
obtained an enviable reputation for regular and high quality of 
evervthing they turn out in the engineering line. This statement 
can also be checked by actually testing the goods in question, which 
is in the engineering products a matter of ease. It is also no secret 
that practically every electrical manufacturer in this country has 
used German goods, and many of the smaller manufacturers re-sold 
them as their own make. One firm who sells over 3,000 machines 
annually in this country only had a yearly complaint list of under 
| per cent. of the sales, and of these no less than 25 instances con- 
«med single-phase motors which had been connected up wrongly by 
the contractors who had installed them. This subject will be 
touched upon later in section 2. | 

Much has been made in the Press of the way in which Germans 
go out of their way to alter their product to suit customers. This, 
however, as far as the larger electrical engineers are concerned, is 
not true. Their product and system of manufacture is so highly 
standardised that it pays them better to refuse to accept orders for 
alnormal machinery. Their methods of standardisation are so 
complete that it would, for instance, cost more and take infinitely 
longer to supply an unpainted machine than it would to supply a 
finished one. 

[n efforts to obtain shipping business the Germans excel. Their 
organisation is very complete, and they spare no trouble to make 
things easier for their customers, One of the largest concerns on the 
Continent. issues a supply catalogue of over 8,000 pages, exclusive 
of special. pamphlets and other literature, and this catalogue is 
translated into English, Russian, French, Spanish and Italian. 
The catalogue is,so extensive that a guide is issued to it as well. 
Special statis are kept to translate such things as instructions for 
machines and labels. I have also referred to this matter under 
«tien 2. 

It is a well-known fact that unlimited support is given by the 
German banks for the furtherance of the electrical industry. This 
Fnancial support has always been in a healthy state, with the result 
that the electrical industry in Germany flourished exceedingly. 
German litigation costs are very low, and this is one reason why the 
smaller manufacturer in Germany does well, although he has not 
such a good chance as in this country, because the industry on the 
Continent is domineered by three firms, and there is little in elec- 
trical engineering that the latter do not manufacture. The high 
cost of litigation in this country is very often a serious drawback to 
the development of a small concern, especially when the bank will 
not allow an overdraft in time of trouble. 

German firms on the whole over-organise their staffs and business, 
but up to a certain limit they organise wisely and well. They recog- 
nist the ability of the engineer to settle engineering questions, but 
they appoint a commercial manager to look after stock-in-trade and 
monies, Both these persons work hand in hand, to the general 
welfare of the concern, They also limit the scope of their separate 
departments in both territory and goods ; overlapping and internal 
friction are thus saved. But this arrangement is often very annoying 
to à custonier, especially when he is not explicit in his inquiries, or if 
he requires a large quantity of varied goods. 

The Germans take advantage of the peculiar state of industry in 
this country by attacking the trade and consumer by separate and 
independent concerns, using, however, the same goods and the same 
methods. It is peculiar and interesting to find the largest manu- 
facturing concerns supplying to the consumer, to the contractor, tu 
the factor and to the manufacturer. A healthy rivalry is main- 
tained between such separate concerns; but the matter of agree- 
ments as to prices for the protection of trade is not insisted upon, and 
this has probably earned for them some dislike. It is, however, an 
established fact, from my experience, that more money can be got 
relatively from a manufacturer than from a factor, or from a retailer 
than from à consumer, for the same article. This shows some weak- 
hrs In our trade organisation, but it also shows that the manufac- 
turers and retailers appreciate the worth of German-made goods more 
than the lavman, Going direct to the consumer, and at the same 
line getting business from a trader does not limit the extent of 
berman business, They do not hesitate to supply their competitors 
» raw, partly manufactured or even finished materials; such 
mess Is especially fostered and highly profitable. It speaks well 
Ir the quality and workmanship of German materials that com- 
Ove manufacturers could work in this way with success and on a 
Inendly bo sis, 
pi co eee industry is well organised ; but, as the 
T nis e "m the hands of three domineering concerns, these 
Aa = arge extent to work amicably. The retailers are 
He et and the factors are practically unknown. A good 

à` been said about this lately in the Press, so there is no need 
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to extend it here. I have found that the actual business methods of 
the bona-fide German firms to be equal to that of similarly situated 
British firms. They have a tendency to meanness in small things, 
such as extras of a few shillings, or holidays of minor employés, and 
a love of reminding the staff of their duties ; but as a whole they are 
pleasant people to work for. They appreciate and admire the 
freedom and tactful ways of the Briton which they lack, and the 
general impression I have got from those who live in this country is 
that they would either like to stay here permanently or come back 
again later. The faults above referred to are generally the product 
of the military service, which practically every German has to 
undergo; but, as will be shown later, this system brings with it 
certain advantages, too. 

It must be remembered that the engineers one has to deal with are 
really the pick of the nation, and I have only met two engineers who 
have had any military standing. Both these men were of high 
character and few failings. 

2. Having considered general commercial methods, we now come 
to the methods of manufacture. The electrical industry in Germany 
has attained such vast proportions that manufacture in bulk is the 


They are able to do this, maintaining a very high quality in 


rule. 
The reason 


their product, and so deliver a very low price article. 
for this is as follows :— 

(a) Standards for electrical machinery and apparatus are pro- 
vided for use by the German Institution of Electrical Engineers, and 


all firms and all customers act on these details. 

(b) Practically no consulting engineers exist. 

(c) All the smaller manufacturers, contractors, and even the 
wirenien, are trained engineers and electricians. 

Germans have succeeded owing to the high standard of their 
specifications and to their methods of doing everything thoroughly. 
They were in a better position to do this, having had the advantage 
of drawing upon our experience in electrical light and power supply 
of earlier days. The German Institution of Electrical Engineers, 
commonly known on the Continent by its initials ** V.D.E.,” have 
issued their specifications in a bound volume of 334 pages, which had 
already reached its seventh edition in 1912, and they are continually 
being brought up to date and added to. It is a pleasure for any 
engineer to read and to work to these rules. "They cover installation 
and testing rules for raw material and for finished goods. Methods 
of testing arc lamps, methods of constructing accessories, and even 
heating and cooking apparatus have been standardised. They 
define the criteria for mining work, low-tension house wiring, high- 
tension transmission work and work on ship-board. Instructions 
as to the treatment of burns resulting from electric arcs and how to 
resuscitate those injured by electric shock are given. Another 
section has standardised the lettering of all terminals commonly 
used on electric machines and apparatus. "The book also gives the 
lines on which the training of an electrical fitter or of an attendant 
should be developed. 

The standardisation of terminal lettering alone would be a great 
boon to the electrical trade of this country. In Germany any elec- 
trician can take his table of terminal letters and connect up at sight 
any machine built by any manufacturer with a certainty that his 
method is correct and that he is not likely to do damage. As a con- 
trast to this, I have met consulting engineers in this country who 
have come to me to be told the “ reason why " or how to connect up 
before thev give their expert (?) advice to a customer. The con 
sulting engineers in this country are useful people, but their names 
are legion and their specifications many. It would be an immense 
advantage to British trade and also to the British people if all their 
specifications could be condensed once and for all into the pocket- 
book of rules issued by the British Institution of Electrical Engineers 
and published at their premises on the Embankment; as it is, the 
German V.D.E. rules, in one guise or another, hold supreme sway. 
The two most important specifications which hold good in England 
at present are the recommendations issued by the British Engineering 
Standards Committee and that issued by the British Electrical and 
Allied Manufacturers’ Association; both are very closely related to 
the V.D.E. rules. I have often specified B. E.S.C. rules, and most 
British manufacturers wrote me by next post to send them a copy, 


as they were not aware of them. 
The excellence of German workmanship is to a large extent due 


to the military training, which makes the operatives much more 


amenable to orders, instructions and routine. This character of the 
working classes, combined with the scientific and precise character 
of the engineer, leads to very high standard of work. The military 
training, which is very precise in its nature, may not always be of 
use, and it may be a disadvantage in an emergency, yet it is of great 
advantage in times of peace and for performing and carrying out 
repetition work of any magnitude. Precise and orderly metodat 
the rule on the Continent. I have seen the test sheets of manufac- 
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turers in this country literally scribbled on scraps of paper, whereas 
in Germany I have seen the test sheet of an ordinary commercial 
motor (one of 1.000 of exact duplicates) neatly written on a printed 
schedule containing not less than 50 different headings, all of which 
hgures were of permanent value. The discipline of the German 
works could only be carried out by a nation trained to obey from 
their vouth up. i 

Standardisation has already been referred to, and has proved a 
great blessing to Germany. Their thoroughness in this matter is 
evident throughout the whole of their manufactures. One company 
has established a standardising department which issues a book of 
standards containing over 500 pages. These standards cover draw- 
ings, terminal lettering, name plates, output plates and composite 
parts (mechanical and electrical). Raw material sizes and accessory 
tools are also included. My experience has brought me into contact 
with a good many works manufacturing on a large scale, but 1 have 
never met such a well developed set of standards. It is significant 
to note that the name plates are standardised in 16 sizes, each in 
11 ditferent languages. 

The Germans are also very clever in getting hold of business by 
appealing to the aesthetic side of human nature. They have not 
hesitated to employ artists of renown to design the external shape. 
pattern and colour of their apparatus and machinery, nor do they 
neglect to mention the artist's name in their price or advertisements. 
It is rather curious to note that in the electrical business the ten- 
dency of German design has been to simplify external appearance. 
This comes as rather a surprise to us, who have long been builders of 
locomotives having extremely simple external lines, because a 
German steam locomotive is the most bewildering mass of links, 
levers, piping and dirt that one ever came across. The finish of the 
goods receives great attention in Germany. Such things as are 
lamp cases, small electric fans, instrument and meter cases, switch- 
gear and motors, coils of all sorts, may be used as evidence of this. 

Germans have for some time past paid special attention to the 
finish of small component parts, such as screws, brush holders, 
mechanism parts, small castings, &c., which has given them a 
definite character, and that a good one. 

Research work is very well provided for by all the German firms. 
A special staff is provided who are in touch both with the manu- 
facturing and selling sides, One of the researches I was acquainted 
with was a very full one on low-tension switching, and the informa- 
tion obtained has been of the greatest use to the firm who carricd it 
out, and in consequence the improvements they were able to effect 
were a considerable financial saving and fetched much more business. 
Strange to say, the man who carried out the research had been partly 
trained in England and had an English assistant. 

In the design of their goods they show some initiative, although 
this is somewhat hampered by their tendency to develop upon 
standard lines, or to compete with a rival firm. They are, however, 
very astute in designing material for certain purposes, and if they 
set their hearts on a thing they will discard everything else to obtain 
that goal. "This character is very evident in German designs of all 
sorts. 

Russia has been a tremendous market for German electrical goods, 
and tended to become more so. Therefore Germany designed all her 
accessory material, such as switchgear, starters and regulators, 
absolutely for the Russian market. Owing to the high import duty 
on weight of these goods from Germany to Russia, the design of the 
starters and other apparatus were miracles of lightness combined 
with rigidity. 

British engineers will doubtless have noticed that many German 
manufacturers have endeavoured to sell them high-class ironclad 
switchgear. In the design of this England led the way, but the 
experience gained by the Germans during the mining boom which 
occurred during 1900-1907 was used and added to by their own 
researches. Their gear is now, perhaps, more suited to British 
requirements than to those of any other nation. The design of 
German switchgear, which 10 years ago was noted for its flimsiness, 
is now noted for its robust construction. 

A British visitor to German eleetrical works is generally struck 
by the neat arrangements, the cleanliness and the brightness of the 
shops. Scrap heaps such as we know them in England are unknown 
on the Continent. The most elaborate arrangements are made to 
take care of waste material from lathes, boring machines and other 
processes, Separate compartments are built in the floor to take the 
waste material, and a special staff is kept on duty always clearing up. 
Cleanliness, neatness and orderliness are ceriainly outstanding 
features of these workshops, and add to their efficiency. 

Conclusion.—The above remarks are not made with a view to 
justify German methods, but so as to render à contrast available 
between existing English methods as known to your readers and 
methods that predominate on the Continent. 


METHODS OF KEEPING DOWN PEAKS ON POWER 
PURCHASED ON A PEAK BASIS.* 


BY T. E. TYNES. 


Summary.—The author mentions two general ways of reducing peaks, 
the first being to furnish the peak power from a separate source such as 
a local steam turbine, and the second to store some of the power fur- 
nished by the power company, which is given up later when the peak 
demand comes on. He describes a mixed- pressure turbine installation 
to take the peaks, the turbine being direct-connected to two continuous- 
current generators mounted on a common bed-plate. The rheostat 
t control proving too slow, a special peak-taking device was 
imstalled. 


The beneficial results to be obtained by maintaining a good load 
factor are so well known, both to the producer and to the purchaser 
of power as scarcely to need mentioning. From the producers 
standpoint, the increased generating capacity made available, the 
better regulation obtained on the generating apparatus, and the 
lower maintenance costs due to the absence of shocks from violent 
fluctuations of load, give results that are well worth striving for. 
From the consumer's standpoint, especially those who pay on à peak 
basis, a high load factor is very desirable in that they receive more 
power for a given sum of money ; or, in other words, their rate per 
horse power-hour or horse power-vear is decreased. 

There are several ways in which these desirable results can be 
obtained by consumers of purchased power. They may be grouped 
under two general methods: (1) The power demand represented by 
the peak is furnished from a separate source, such as a local steam 
turbine, hydroelectric, or gas-engine-driven plant. (2) The power 
required of the peak was previously furnished by the power company 
and stored by the purchaser to be given up later when the peak 
demand comes on. This storing of energy may be accomplished 
cither by means of storage batteries, or, in case of frequent peaks of 
short duration, by means of heavy, rapidly revolving Hywheels. It 
is to be noted that in the second method the average demand on the 
power company is higher for a given total energy consumption by 
the purchaser than in the first method. 

In the Institute * Transactions " for 1911 a method of reducing 
peaks on power furnished to ore bridges is described + by Messrs. 
Motter and Tatum. The results are accomplished by means of a 
continuous-current machine on the shaft of which is mounted a fly- 
wheel. This flywheel set floats across the line and is either absorbing 
or giving up energy. according to the demands of the circuit to which 
it is connected, and may be called an electro-mechanical storage 
battery. By a suitable arrangement of relays and switches the set 
absorbs energy when the demand on the circuit is below a prede- 
termined amount and gives up its stored energy when the demand on 
the circuit exceeds this amount. 

It is here proposed briefly to describe a method by which an im- 
proved load factor was obtained on purchased power. Some ex- 
haust steam being available from hydraulic pumps and fair com- 
pressors in the power house of the company with which the writer 
is connected, it was decided after studving the conditions carefully, 
to install a mixed-pressure turbine to take the peaks, so as to get a 
more uniform load factor on the purchased power. The latter is 
delivered at 60.000 volts and stepped down to 2,300 volts. At this 
voltage the greater part of it is used to drive synchronous motor- 
generator-sets, and the remainder is further stepped down to 440 
volts and used to drive three-phase induction motors. 

As the greatest fluctuations and largest demand came on the 
continuous-current side of the motor-generator sets, it was found to 
be more efficient to generate continuous current directly than to 
generate alternating current and convert it to continuous current 
through the motor-generator sets, a saving of at least 16 per cent. 
being effected. Accordingly a 750 kw. mixed presssure turbine set 
was purchased. The turbine is direct-connected to two 375 kw. 
250-volt commutating-pole four.pole dvnamos driven at 1.500 
revs. per min., all mounted on a common bedplate. The generator3 
are mechanically coupled in tandem and electrically coupled in 
parallel. Each machine is complete in itself, so that if one machine 
fails the other can deliver its full output, making 50 per cent. load 
on the turbine. 

Power is purchased on the basis of the one-minute peak. At 
the time the turbine installation was planned, the one-minute peak 
was measured by a scale, the height of the peak being the point at 
which the one-minute space would just come within the boundary 


of the peak, shown by A, Fig. 1. 


* Paper, somewhat abbreviated, read before the American Institute of 
Electrical Engineers. 

f" Flywheel Load Equaliser,” “Transactions” A.LE.E, XXX. 
Part L, p. 729. 
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The turbine would naturally respond to a change of load more 
quickly than the other apparatus, but would not, unassisted, take 
all the peak that it was desired that it should; a motor-driven 
rheostat was, therefore, furnished (Fig. 2), with two faces, one for 
each generator on the turbine. The small motor runs continuously, 
transmitting its power to a shaft at right angles toit. On this shaft are 
two clutches, one half of each of which is fastened on the continuously 
running shaft. The other half of each clutch is connected through 
gearing to the rheostat arms in such a manner that when one of the 
clutches is engaged the arms on the rheostats revolve clockwise, and 
when the other clutch is engaged the arms rotate counter-clockwise. 
The clutches are interlocked so that only one can be in at a time. The 


clutches are operated by solenoids 
energised by current controlled by a 
contact-making ammeter. 

About this time the power company 
perfected a maximum-demand meter 
which integrates the one-minute peaks. 
They installed this instrument, in the 
sub-station, with the result that the 
recorded peaks jumped up from 8 to 
12 per cent. above those previously 
obtained on the same load, due to 
the portion B, Fig. 1, being added 
by the integration, which by the scale 
method of measurement was not taken into account. The load 
factor was, of course, lowered proportionately. This led us to try, 
if possible, to regain the lost load factor. | 

We found the rheostat method of control too slow, as every second 
counted on that integrated peak, so we tried another scheme of 
control which is illustrated in Fig. 3. 

The piece A consists of a metal rod with three points, p,, p, and p,. 
projecting downward over the centres of three cups partly filled with 
mercury. p, is shorter than p, and p, which are of the same 
length. A is raised and lowered by the moving element of a 
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dico hic recording wattmeter, which serves the double purpose of 
"a bred the peak-taking device and making a visible record of 
AL Py Pz and p, are so adjusted that when the load 
held E e predetermined amount at which it is desired it shall be 
throt P2 pa p; and p, just touch the mercury, closing the circuit 
Eie ix ne operating coil of contactor CT,, which closes, short- 
turbine & à section of resistance in the shunt field rheostat of the 
CT, da rawing its voltage and causing it to take more load. When 
en “ses It opens a relay in the circuit of the operating coil for 

actor CM,, which causes the latter to open, cutting in a section 


19 


of resistance into the shunt field rheostat of the motor-generator set, 
weakening its field and reducing its load. 

If the reduction of the load on the motor-generator sets and the 
increased load on the turbine is not sufficient to keep the peak down 
to the predetermined amount, the points p,, p, and p, will be still 
further lowered, allowing p, to come into circuit, closing contactor 
CT., cutting more resistance out of the shunt field circuit of the 
turbine and cutting more resistance into the shunt field circuit of the 
motor-generator sets, causing a further increase of load on the 
turbine, and decrease of load on the motor-generator sets. 

In order to protect the turbine from excessive overloads, a shunt 
is inserted in the positive leads of the turbine generators. The 
current around this shunt operates a contact-making ammeter, 
which opens and closes the circuit to the mercury cups. It is ad- 
justed to open the circuits at 50 per cent. overload on the turbine. 
When the turbine reaches this load, any further increase in its load 
causes the contacts to part, opening the control circuit to con- 
tactors CT, and CT,, which opens, and in opening closes the con- 
tactors CM, and CM,. The result of these operations is to decrease 
the load on the turbine and increase it on the motor-generator sets 
until the turbine load falls below its overload limit. When this is 
reached the contactors CT, and CT, again close and CM, and CM, 
open, this action of the contact-making ammeter being similar to a 
voltage regulator. 

When the load reaches the point below which we do not want to 
take peaks, the point p, is raised, breaking the circuit through con- 
tactor CT, and CM,, causing the former to open and the latter to 
close, reducing the load on the turbine and increasing it on the 
motor-generator sets. A further decrease of load causes p, and p, 
to rise, opening the circuit CT, and closing the circuit CM,, which 
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Fic. 3.—DIAGRAMMATIC SKETCH OF PEAK-TAKING DEVICE. 


causes the turbine to float on the line at a very light load and the 
motor-generator set to take full load or whatever demand may be 


made on it at the time. 
The turbine installation has given excellent service and good 


commutation has been obtained in spite of the high speed of rotation 
(1,500 revs. per min.). 


ELECTROLYTIC IRON: ITS MANUFACTURE, 
PROPERTIES AND USES.* 


BY PROF. L. GUILLET, D.SC. 


Summary.—4A short account of the development of processes for obtain- 
ing electrolytic iron is given, followed by a detailed discussion of its 


properties and uses. 


The industrial manufacture of iron by electrolysis is a problem 
which has engaged attention for many years, but it is only within 
the last year that it has entered the practical stage. At St. Peters- 
burg, in 1860, Klein succeeded in making blocks from electrolytic 
iron from which it was possible to print bank notes ; while in 1867 
Feuquiéres exhibited at Paris some galvanic deposits of iron. In 
1900 the firm of Merck, in Germany, took out a patent based on the 
electrolysis of highly concentrated pure ferrous chloride, and in 1904 
Burgess and Hambuechen in America succeeded in producing fairly 
large quantities of electrolytic iron, using a solution of double 
sulphate of iron and ammonium. And in 1905 Maximovitch tried 


—* Abstract of a Paper to be published in the “ Jo » 
Steel Institute. urnal ” of the Iron and 


D 2 


80 


THE ELECTRICIAN, OCTOBER 23, 1914. 


EE n 


a mixture of sulphate of iron and sulphate of magnesium. The 
special object of all the foregoing processes was the production of 
pure iron, but none of them ever proved capable of industrial 
application. 

About the same time, Prof. Foerster, of Dresden, carried out 
several investigations on electrolytic iron, in collaboration with his 
pupils. The results are summarised in a publication entitled 
“ Propriétés électrochimiques du fer."* Prof. Foersters best 
deposits were obtained in working at a temperature of 95 C., with a 
solution of sulphate of iron kept slightly acid, the density of current 
being about 2 amperes per square decimetre. In 1907 Cowper-Coles 
took out a patent involving the use of a 20 per cent. solution of 
sulphocresvlate of iron, and endeavoured to manufacture weldless 
tubes direct, using as the cathode a rotating cvlindrical mandrel. 
This process, which was analogous to the Elmore process for making 
copper tubes, has not yielded results of much importance. In 1909 
Prof. Fischer, of Berlin, and Messrs. Langbein and Pfanhauser, at 
Leipzig. were granted various patents relating to electrolytic iron, 
but it is not known whether thev have ever been applied on a large 
scale. The direct production of thin sheets is not undertaken, and 
it would appear that the process consists mainly in producing rough 
plates of irregular shape and thickness, which are afterwards rolled 
down to thin plates, The method of manufacture is therefore largely 
a mechanical one. 

Since 1910 the company “ Le Fer " at Grenoble took out patents 
for the manufacture of electrolytic iron. In principle, the method 
consists in the use of a revolving cathode and a neutral solution of 
iron salts, maintained in the ncutral state by the circulation of the 
liquid over the surface of the iron. The bath also receives periodic 
additions of a depolarising medium, such as oxide of iron, the object 
of which is to eliminate, at least in part, the hydrogen deposits on the 
cathode, which injuriously affect the material if present in too large a 
quantity. By these means it is possible to work with a current of 
high density (1,000 amperes to the square metre), and an iron of 
excellent quality is obtained. The process is applicable either to the 
production of very pure iron, which can compete with best iron and 
Swedish iron, or to the direct manufacture of tubes and sheets in the 
finished state. It has emerged from the laboratory stage, and is now 
being put into cp'ration on an industrial scale. The works of St. 
Marie and Gravigny and the Bouchaver and Viallet Co. have 
acquired from “ Le Fer ` the options on a licence to manufacture 
sheets and tubes respectively. The practical results obtained may be 
summarised as follows : 

With regard to the character of the metal, using any pig iron in 
solution, an iron can be obtained of thefollowing average composition, 
after removal of the gases hv annealing :— 


Per cent. 
(Carol etes odes e S Eve cence waite E EU fec: 0:004 
aLI TS a E E T vues vex üevns E T E DE taie iu 0:007 
Mal phu eses n a E EE N 0-006 
Phosphorus pepsinni desee eun pho RUDI Ide orsus ENE 0-008 


By the aid of certain operations the pereentage of phosphorus can 
be made very low. By means of successive modifications in the 
electrolyte, the following results have been obtained: in 191] the 
phosphorus was reduced from 0-200 to 0-018 per cent ; in 1912 it was 
reduced from 0-012 to 0:008 per cent. At the present time it is 
possible to guarantee phosphorus lower than 0-010 per cent. With 
a density of current of 1,000 amperes per square metre, the vield per 
kilowatt-vear is 2 tons of metal, including the cost of current for the 
&ccessory services, particularly for the rotation of the cathodes. "The 
mechanical properties will be considered in detail later. 

As regards industrial products, as will be mentioned later in 
detail, the manufacture of tubes is being proceeded with on an 
industrial scale. The metal deposited is extremely brittle and hard, 
due to the occluded hydrogen, and probably also to interstrain. 
Since the deposition of the iron takes place on à metal mandrel, the 
whole is annealed under the conditions to be described in the next 
section of the Paper, and the finished article is casily withdrawn from 
the mandrel. The current practice of the Bouchayer & Viallet 
Co. is to manufacture tubes of a length of four metres, 100 to 
200 millimetres in diameter, and with a thickness of 0-1 to 6 milli- 
metres, Their installation is capable of turning out at least 100 tubes 
per day. Apparatus is also in course of construction to enable the 
diameter of the tubes to be considerably increased. The manufacture 
of sheets is at present the subject of investigation, but no doubt the 
researches in the industrial laboratory, which are at present in pro- 
gress, will lead to a method by which they can be commercially 
manufactured. After annealing, the crude iron possesses all the 
requivements of an excellent metal capable of fusion. 


* Published by Messrs. Knapp, Halle a. S. 


PROPERTIES OF ELECTROLYTIC IRON.* 


Properties of the Crude Material.—The material in the crude state, 
that is, in its state on removal from the electrolyte bath, is hard and 


brittle. In fact, two effects are produced in the process of manu- 
facture. The metal is interstrained and has absorbed gases, particu. 


With regard to the question of annealing, the 
investigations are not vet completed. In fact, the results depend on 
the thickness of the sheet obtained. Moreover, the time of exposure 
to the atmosphere, after manufacture, has an influence on the 
occulded gases. Experiments are in progress for the determination 
of the intluence of these two factors. On its removal from the 
electrolyte, the iron is very brittle, and has a Brinell hardness of 
193, using a ball of 10 millimetres diameter under a load of 3,000 
kilogrammes. The micrographic examination reveals an entirely 
characteristic structure, consisting of innumerable fine needles, very 
much resembling martensite. "This structure does not disappear at 
300 C., but it fades as the temperature rises and disappears entirely 
about 800 deg. to 900 deg., the temperature required for complete 
annealing. 

Some trials have been made, with the object of determining 
the best temperature and time of annealing. Hardness deter- 
minations were made on plates 2 mm. and 4-5 mm. thick under 
a load of 30 kg. with a ball 3mm. diameter, also the number 
of bendings through 180 deg. was investigated. Similar tests 
were carried out to determine the influence of the time of 
annealing in the salt bath. These tests show: (1) That the bending 
test in general gives better indications than the ball test. (2) That 
annealing is only complete at 900 deg. after remaining LO minutes in 
the salt bath. (3) That the time has very little influence, so long as 
the temperature does not reach 700 deg. (4) The commencement of 
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the annealing action appears to be a function of the thickness of the 
plate. (5) With thin plates the sensible annealing effect takes place 
from 400 deg., and even from 300 deg. 


Properties of the Annealed Iron.—After annealing for two hours in 
magnesia at 900 deg., the iron shows a Brinell hardness of 90 deg. 
The mierographie structure is perfectly normal. The tensile test 
gives a breaking strength of 30-9 to 32-8 kilogrammes per square 
millimetre, and on elongation of 40-2 to 42-1 per cent. in the direction 
of theaxis of thetube. Further, the annealed tubes, when subjected 
to compression tests, can undergo deformation to an extraordinary 
degree without a sign of any fracture. 

The measurements of electric conductivity yielded interesting 
results. "They were made on an iron of the following composition : 
carbon, indeterminable ; manganese, nil; silicon, nil ; sulphur, nil ; 
phosphorus, 0-025 ; arsenic, 0-011. The mean of the determinations 
carried out with the Thomson bridge on four turned bars of electro- 
lytie iron, 5-70 mm. diameter and 120 mm. long, after annealing 
under the conditions already mentioned, was 10-22 microhms per 
cubic centimetre. The results of measurements on electrolytic iron 
by the present author are shown in the accompanving Fig. 1, which 
shows the heating curves for the thermo-electric force referred to 
copper (TC) and referred to platinum (TP). the curve of the electric 
resistance (R) and the curve of expansion (D) of the iron. 


DU Some of the data referred to here are taken from the results of an 
investigation by A. Portevin, a report of which was included in a note 
presented by H. Le Chatelier on March 3, 1913, to the Académie des 


| Sciences. 
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Swedish iron. The cost price is the only remaining consideration. 
The principal factors which make up the cost price are the electric 
energy and the pig iron. It has already been mentioned that 2 tons 
of extremely pure iron can be produced per kilowatt-year. Using a 
current of 500 amperes per square metre, instead of 1,000 amperes, 
the voltage drops to about one-half, and the production per kilowatt- 
year is nearly doubled. Working with a still lower density, the yield 
can be even further increased. In countries where the cost of 
motive power is high, it would pay to work at 500 amperes or even 
less. It would then be possible to produce 3 to 4 tons, and even 
more, per kilowatt-vear. If the cost of the unit be taken at 1 centime 
(0-1d.), an ordinary figure in the Alps, and using a current density of 
1,000 amperes, the cost of current would not exceed 43 francs per 
ton of iron produced. Since pig iron is used as the raw material, it 
may be reckoned that there is about 10 per cent. of waste in the form 
of sludge, graphite, &c. The price of the pig iron would vary accord- 
ing to the locality, and in the mountainous country it would run at 
about 64s. to 88s. per ton. The price, however, would be higher in 
those localities where the electric current was cheapest, and vice 
versa. The average outlay on pig iron per ton of electrolytic iron 
would therefore be from about 72s. to 80s. To this would still have 
to be added the cost of labour, maintenance, cost of electrolyte, 
depreciation, and interest on the capital cost of the plant. "These 
various amounts have not yet been definitely ascertained, but the 
total cost price, based on current prices for material and labour, of the 
electrolytic iron, in the condition in which it leaves the clectrolyte 
bath, would probably not exceed £6 to £7. 12s. per ton, according to 


the locality. 


Thermo-electricily.—The curve of the thermo-electric force of the 
iron referred to copper (1 division representing 0-5 millivolt) shows a 
critical point at 730°C. The curve of thermo-electric force referred to 
platinum enables higher temperatures to be attained, but on a smaller 
scale (1 division representing 2 millivolts), and it shows a critical 
point at 1,020 deg. Harrison, in 1902, and Belloc, in 1903, found no 
discontinuity in the curve of thermo-electric force of iron, but they 
suggest that à maximum point in the curve might correspond to a 
critical point in the neighbourhood of 800 deg. 

Electric Resistance.—The curve of the electric resistance of iron 
(1 division representing the electric resistance at 0 deg.) shows 
between 750 deg. and 850 deg., a perfectly continuous change of 
direction which it would be difficult to assign to a critical point. A 
discontinuity in the course of the curve is mainfested at 950 deg. and 
1,20 deg., with a change of direction between these two temperatures. 
The continuity of the first change of direction had previously been 
noted by Morris in 1897, and by Harrison in 1902. The discon- 
tinuity at 950 deg. and at 1,020 deg. has not hitherto been recorded. 

Erpansion.—The curve of expansion (l division representing 
0-002 of the length of the specimen at 0 deg.) shows in the neighbour- 
hood of 950 deg. a maximum followed by a contraction. The 
magnitude of this contraction appears to depend in a marked degree 


on the conditions of heating. 

Thermal Points,—The cooling curve shows an arrest at 890 deg., 
anda very slight change of direction in the neighbourhood of 700 deg. 
When it is considered that the critical point occurring at 950 deg. on 
the heating curve of the electric resistance of iron is lowered on the 
cooling curve to 890 deg., it may be reasoned by analogy that the 
absorption of the heat takes place during heating in the neighbour- 


hood of 950 deg. 


' 


DISCUSSION. 

A communication from Mr. Cowper-Coles has been received, and we 
give below an abstract of this. 

Mr. CowPER-CoLEs (Sunbury-on-' Thames) said that in 1908 he read a 
Paper before the Iron and Steel Institute describing in considerable 
detail his electrolytic process for the direct production of iron tubes, 
cylinders and sheets. In that process a mandrel revolving at a critical 
speed so as to give sufficient skin friction between the electrolyte and 
deposited metal was employed, to obtain a close homogenous deposit and 
at the same time enable a high current density to be employed, the 
solution being kept neutral by bringing it in contact with iron oxide. 
In the following year Mr. Boucher approached him regarding the process 
and asked if he would grant him a licence to work the process in France 
and Switzerland. This was done and a small trial plant was thereupon 
set up in Switzerland and Mr. Boucher produced a number of tubes. A 
company was ultimately formed called “ Le Fer," to acquire the licence 
that had been granted to Mr. Boucher. His object in setting out these 
facts was to show that all the preliminary work was carried out in (ireat 
Britain at great expense and much labour. That this was so could hardly 
be gathered from the somewhat ungenerous statement, which constituted 
the only reference to the process in Mr. Guillet's Paper. His (Mr. 
Cowper-Coles’) process was in no way analogous to the Elmore Copper 
Process, which as most people knew consisted of using an agate burnisher. 
He thought it should be known that the process described in Mr. Guillet’s 
Paper had been worked out in England, and that works were to be erected 
in the Midlands to carry out the process on a commercial scale. 


INDUSTRIAL APPLICATIONS. 


The industrial applications of electrolytic iron fall into three 
principal categories: (1) The direct manufacture of tubes; (2) the 
direct manufacture of sheets ; (3) the preparation of pure iron as a 
raw material intended for fusion. There are various other uses of 
less importance, such as the preparation of rods of very pure iron for 


autogenous welding. | 

Tubes.—As is well known, all present methods of manufacturing 
tubes present certain insurmountable difficulties when it is desired to 
obtam regular thicknesses of less than 6 mm. As a general rule, in 
the products obtained the thickness of the wall is far from constant. 
With the electrolytic process it is possible to obtain the most satis- 
factory regularity whatever the thickness, diameter, and length of 
tube. The tubes will withstand considerable pressures. Thus, a 
tube of 100 mm. diameter and 0-75 mm. thickness, subjected to 
1,200 Ib. per square inch, underwent a permanent deformation of a 
regular character, as if squeezed in à press. Another specimen of the 
sme tube was exposed for two and a half months to a temperature 
of 120 deg. in a boiler. It was then tested to 1,200 lbs. per square 
inch, but no trace of fracture was perceptible. 

Meels,—The importance of being able to obtain sheets direct 
without rolling will be appreciated. The iron is of first-class quality, 
capable of undergoing very considerable deformations in the cold. 
Tests on tubes and plates have been made in the draw bench, and it is 
surprising with what facility the metal can be worked. The matcrial 
is therefore highly suitable for purposes of stamping, both in the form 
of plain annealed plates (black plates) or of tinned plate. Finally, 
on account of their purity, these sheets are specially adaptable for 
use in the construction of electric machinery. Dr. Max Breslauer.* 
of Berlin, has demonstrated the important aspect of this question. 
both from the point of view of magnetic properties and of regularity of 
thickness and compressive strength. The efticiency of alternating 
motors and transformers, and also of direct current motors, is in- 
erased by using this material in their construction. He concludes 
that the use of electrolytic iron constitutes a real progress, both as 
regards hysteresis and permeability. In transformers the saving in 
weight of material is 33 to 40 percent. The capacity of alternating 
motors can be increased by 50 per cent., running at the same tem- 
perature, and occupying the same space. In direct-current machines, 
l6 per cent. of the iron can be saved. 

Electrolytic Iron as a Raw Material for Fusion.—Without doubt 
electrolytic iron will be able to compete successfully with Swedish 
ron. The quality is much more regular, and the crude metal, 
being very brittle, can easily be broken into picces of any required 
“ze, however small, and, at the same time, it can be supplied in 
suitable thicknesses. The cementation of such products would be 
wore regular than those ordinarily used. Tests made at various 
steelworks have shown that tools and special steels manufactured 
from this material give results at least equal to those obtained with 


* " Elektrochemische Zeitschrift,” June 12, and 19, 1913. 


AN ELECTRICAL WRITING MACHINE.* 


BY C. BECKMANN. 


Efforts have been made for many years to transmit ordinary 
handwriting by electrical methods. In 1842 Bakevell proposed a 
kind of copying telegraph, the writing being done by means of an 
insulating ink on the surface of tin foil. In the receiver, electro- 
chemical methods were used to reproduce the writing on a piece of 
prepared paper. Neales hydraulic machine, invented in London 
in 1884, may be taken as the forerunner of the present-day electrical 
writing machine, the movement of the writing being effected by 
pistons which moved in cylinders and were connected to an ordinary 
waterpipe. Among other inventors may be mentioned Bain, Hipp, 
du Moncel, Broomann, Caselli, Ritschi and Robertson; they at. 
tempted to solve the problem by means of a copying telegraph, 
operating cleetrochemically. Robertsons apparatus depended on 
variations of the strength of the current, which were produced by 
carbon plates, placed one upon the other, on which the movement of 
the pencil caused à varying pressure. (Carbon possesses the pro. 
perty of altering its resistance under pressure, and variations of 
current strength being produced in this way, they were received by 
electromagnets, which communicated motion to a rotatable armature. 

In the year 1888, the American, Elisha Gray, produced an instru- 
ment in which interruptions of the current were caused by the move- 


* Abstract of an article in the '* Elektrotechnische Zeitschrift," Heft ll, 
1914, p. 293. 
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ment of the pencil. The currents were received by electromagnets 
which acted on a common pencil and so reproduced the writing. 
Cerebotani also used the same principle. Gray then introduced the 
improvement of varying the currents by regulating resistances, and 
it may be said that developments of his machine led to the only 
practical instrument of the kind, which is largely in use at the present 
day. Grun used photographic methods in his receiver in place of 
the ink which Gray suggested. Grun had a small mirror which 
reflected a ray of light on to the surface of sensitive paper, which then 
had to be developed and fixed. "This method was said to be very 
sensitive, and could be used over distances of 200 km. The photo- 
graphie method was, however, found to be very cumbersome. But 
Gray's method is the only one that has been found to work properly. 
It was first introduced by the Western Union Co. in Chicago in 1893. 
It was used in 1895 for transmitting messages from Paris to London, 
and from Chicago to Cleveland, a distance of 692 km. Instruments 
of this kind are now largely used in America in business houses, 
banks, hotels, &c. In 1909 an exchange was started in London, 
which was used for communications between the subscribers, and for 
sending telegrams to the post office. Lately the firm of Mix & Genest 
has introduced Gray's system into Germany ; it is now used in the 
German Navy and in various private business houses, and arrange- 
ments have been concluded with the German Post Office, according 
to which it is likely that the instruments will find a more extended 
use in the immediate future. 

The present-day type of the machine may now be described in 
some of its details, The work done by the Gray machine may be 
subdivided in the following way: (1) The transmitter and receiver 
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transmitter consists of two regulating resistances 12 and 13; the 
arms 14, 15, which can be turned round pivots, move over contacts 
which are connected to the regulating resistances. These contact- 
arms 14, 15, are of the bell-crank type and are connected by the 
links 16, 17 with the pen. Thus these linkages form an unclosed 
hexagon, which analyses the motion of the pen into the polar co- 
ordinates, and transmits it to the levers 14 and 15. The two rheo- 
stats 12 and 13 are connected on the one side with the negative pole 
and on the other side with the contact 9 leading to the relay. Currents 
therefore flow from the positive pole through the resistances 12 and 
13 to the contact levers 14 and 15. From these they flow through 
the leads a, b, and the receiver, and then to earth. As the pen moves, 
the currents flowing in a and b are varied according to the position 
of the pen. Beneath the pen 18 there is a movable plate 19, which 
is above a contact 20, which when no current is flowing short-circuits 
the buzzer 21. The latter is in connection with the leads through 
the condensers 22, 23, which on the transmitter side shut off alternate 
currents by means of the choking coils 24 and 25. The current for 
the buzzer flows from the positive pole through the contact 9, the 
resistance 26, the buzzer winding 21, and the resistance 27 leading to. 
the negative pole. As soon as the pen is put on the plate 19, the 
buzzer comes into action. and current flows through it to the con- 
densers 22, 23, and through the leads a, 6 to the receiving station. 
This current is, therefore, superposed on the currents regulated by 
the motion of the pen. 

At the receiving end the hexagon linkage is precisely similar to that 
at the transmitting end ; it consists of 28, 29, 30 and 31, being con- 
nected to the pen 32. Two movable coils 33 and 34 are connected 
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DIAGRAM SHOWING THE ELECTRICAL CONNECTIONS BETWEEN TRANSMITTER AND RECEIVER. 


are switched into circuit ; (2) the pencil is moved by the writer, and 
this motion is analysed into its co-ordinates as far as horizontal and 
vertical motion are concerned ; (3) the pencil is lifted from the surface 
of the paper, and is then put down again, thus forming spaces; (4) 
the motion of the paper itself must be arranged ; (5) the writing pen 
must be dipped into the ink; and (6) the whole of the apparatus is 
switched out of circuit. The adjoining figure is a diagram of the 
connections between the transmitter and receiver, and a battery is 
provided at each end, the positive and negative poles being connected 
as shown. The line is shown as a, b, and is connected at both ends 
to relays, which are connected to the apparatus used in connection 
with the pen. This apparatus consists of a lever 2, which by means 
of the pen can be placed beneath the bar 3. In this position the 
lever 2 touches the contact bar 4, which otherwise floats above the 
armature 5, and thus puts the relay 6 in connection with the positive 
pole of the battery. As soon as the contact lever 2 is pressed down, 
current flows from the positive pole through the armature 5, the 
contact bar 4, the lever 2, the relay 1, and so to the negative pole. 
The relay attracts its armature, and at the transmitting station 
connects the leads a, b, with the contacts 7, 8, and the positive pole 
of the battery by means of the contact 9 with the transmitting appa- 
ratus. The leads a, b are thus in connection with the receiver, the 
connection being made through the contacts 10, 11. Essentially the 


to the levers 28 and 29, the windings being in a strong magnetic field» 
which is produced by the windings 35, 36 and 37. The current at 
the receiver end is switched on by the relay 38, which connects the 
negative pole by means of the contact 39 with the windings,35, 36 
and 37. The ends of these windings are connected through the 
magnet 6 to the positive pole. In parallel with the winding 35,there 
is a buzzer 40, which causes a slight vibration and thus overcomes: 
some of the friction of the mechanism. The magnet 41 and its 
armature regulates the motion of the paper. The telephone relay 
42 and the condenser 43 are connected as shown. On the membrane 
there is a microphone contact 44, through which a current can flow 
from the positive pole through the magnet 45, the contact 39, and 
the relay 38 to the negative pole. So long as buzzer currents flow 
through the telephone, the resistance of the microphone contact i8 
80 great that the magnet 45 cannot attract its armature. When the 
buzzer current is switched off, the armature is attracted, and thus- 
the pen 32 is lifted from the paper by means of the lever 46. 

The various operations are now easily understood. The writer at 
the transmitting end puts the lever 2 under the bar 3, and thus sends. 
current through the relay 1, which closes the path 9, 12, 13. The 
leads a, b are connected to the receiver at the same time through 7 
and 8. Currents flow from 12 and 13 through 14 and 15; and thus 
by a, b to 10 and 11, the relay 38, and the coils 33 and 34 and thus to 
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voltages, the problem becomes a little different. The tremendous 


earth. The relay 38 closes the circuits for 35, 36 and 37, the buzzer 
40, the magnets 41 and 45. The manner in which the hexagon 
linkages vary the currents at the transmitting end, and move the 
pencil at the receiving end by means of the motion of the coils 33 and 
34 requires no explanation. The pressure produced on the surface 
19 by the act of writing breaks the contact 20. The buzzer 21 begins 
to buzz; the buzzer currents pass through the telephone 42, shaking 
the contact 44; the armature of 45 falls and the pencil is brought 
into contact with the paper. The converse takes place when the 
writing ceases. If the paper requires to be moved forward, the 
circuit through the relay 1 is several times opened and closed by 
means of the lever 2. Therefore the magnet 41 attracts its armature 
and cileets the desired motion. 

This in outline describes the method by which the apparatus is 
worked; in the original article, photographs are given showing the 
general appearance of transmitter and receiver, from which an idea 
of their size can be obtained. They appear to be very compact and 
require a small amount of space. The transmitter can be housed on 
a board about 16 in. square, and the receiver is convenientl v mounted 
ona wall ; or the two instruments can be combined in one, if desired. 
The many uses to which the machine can be put are fairly obvious. 
Thus it is being used on board ship, in banks, hotels, business houses, 
factories and other places. It is also used in some places as a kind 
of attractive advertisement; the transmitter is worked from the 
clerk's room, and the receiver i$ placed in the shop window, and soon 
aitracts the notice of a large crowd. The advantages which result 
from the transmission of written, as opposed to verbal orders, is very 
important in some cases ; and in case of any accident or mischance, 
the responsibility is easily traced. Its use is gradually extending, 
and it seems likely to be much more common in the course of a few 
years to tind that it has encroached on the sphere of the telephone to 


some extent. 


OUTDOOR AND INDOOR SUB-STATIONS. 


We vive below some account of the discussioa which took 
place in New York before the American Institute of Electrical 
Engineers on the various Papers on this subject, which have 
heen read before that body. Abstracts of these Papers will be 
found in the issues of THE ELECTRICIAN for October 2nd and 9th. 


DISCUSSION. 

A. R. Sith: There are many considerations as regards the choice 
between the indoor and outdoor station which have not been generally 
divisae. The capacity of an oil-cooled transformer is wholly dependent 
on the area of radiating surface and the rate of heat transmission per unit 
of surface, The temperature of the transformer case when in the sun 
may be from 15 to 207 F. hotter than if protected from the sun's rays. lf 
the temperature of the oil is 135°F. and that of the case is 115^ F., the 
diference of 20 deg. gives the factor of heat transmission. Now, if the 
caw were shaded, the difference would be from 35 to 40 deg., which 
means that the outdoor transformer has to be much larger. It has been 
tusgested that the transformer tanks be painted a light colour to retard 
the heat absorption, and this should be effective ; but the radiation of 
heat from the tank to the air is something like a ratio of 14 to 19 for light 
atl dark-coloured surfaces, so that the net gain is a question. Water- 
cooled transformers are better suited for outdoor service, but these too 
have objectionable features. First, the water has to be kept in circu- 
lation in all idle transformers every day that the temperature is below 
32 F., which entails a puniping expense, and extra valves and drains are 
necessary so that no water is left standing in dead-end pipes when a trans- 
former is removed in cold weather, Second, oil-drain piping has to be 
desimed without pockets which might become filled with moisture of 
condensation and freeze, and all valves have to be kept in working order. 
Third. the circulation of water in an idle transformer has a tendency to 
keep the oil from freezing, but it might be necessary to arrange to use the 
warm water obtained from the transformers in operation and then, at the 
het, this is very ineffective as the water coils are at the top of the trans- 
former and all heat transmitted to the oil at the bottom is by conduction 
and not by convection. 

H. B. GEAR; It seems to me that the economic question whether or 
tiet the outdoor sub-station pays is very largely a question of determining 
the balance between the cost of the building and the cost of the rest of 
the equipment. In industrial sub-stations running from 150 kw. to 
ELLI kw., the possibility of an outside sub-station is just as likelv to be 
fixed by loal conditions as by the desirability of saving the cost of a 
building.- In some manufacturing plants there is no available space for 
the placing of a sub-station. The equipment must be placed on poles in 
the public thoroughfare or installed in a vault, if the line is underground. 
For the smaller sub-stations it is not entirely an economic question. The 
ent of the building, if a separate building is erected for the purpose, is 
apt to he as much or more than the cost of the equipment itself in the 
smaller sizes, and therefore anything in the way of an enclosing building 
hecomes a considerable addition to the total investment. As we pass up 
to the hirher capacities, and where the outdoor installation becomes 


desirable, because of the fact that the service is supplied by very high 


separation required for 66.000 volts, naturally suggests putting the 
apparatus outdoors rather than building a structure big enough to pro- 


vide necessary clearances, In the case shown in one of the Papers, the 


saving figured out is about 11 per cent. l 

W. S. Moopy : It is stated that there is something like 300,000 k.v.a. 
in outdoor transformers installed or contracted for, Those for whose 
design I am responsible alone amount to 25 per cent, more than this figure, 
so it is fair to assume that the actual capacity of such transformers so far 
produced may be nearer 600.000 than 300.000. The other incomplete 
impression given is as to the maximum size of the units and installations. 
Units have already been built up to at least 7.500 k.v.a., and installations 
up to 50.000 k.v.a. The most important features to be cared for in an 
outdoor design (as far as our experience vet goes) are : (a) Covers, joints 
around leads, man-holes, &c., must be thoroughly weather-proof. This 
not only means that they be rain-proof, but so completely sealed as to be 
water-tight when ice and snow build up and hold water over the joints. 
(b) That the leads be made of such material and in such a manner as to 
be entirely unaffected by the weather. (0) That the tanks be so venti- 
lated that they will not take in rain or snow and vet may relieve them- 
selves from moisture and gases. (d) That idle units be heated sufticiently 
to avoid their being at a temperature lower than the atmosphere. 

J. Epwanp KEanNs: A careful analysis of this subject will resolve 
itself into two factors : first, that representing continuity of service, and 
second, the question of cost, including not only first cost but maintenance 
and depreciation. With respect to continuity of service, the principal 
point, of course, is to be careful to select apparatus best suited for local 
conditions and that which will eliminate, as far as may be. all possibilities 
of shut-down. When we come to the question of first cost, a careful 
comparison has been made of several outdoor sub-stations and indoor 
sub-stations, which shows that the outdoor type is about 10 per cent. to 
15 per cent. cheaper, in sizes of 2,000 to 5,000 k.v.a. Now. perhaps, the 
main reason why the cost of the indoor sub.station exceeded that of the 
outdoor sub-station has been due to the type of building and other archi- 
tectural features brought into the construction of the building. 1 per- 
sonally feel quite positive that if more of our smaller indoor sub-stations 
were built with a very cheap sheet metal building. we would find that the 
general comparison would be about equal, particularly if we keep in mind 
the fact that it is always desirableto have an attendant. when large out- 
door sub-stations of 10,000 kw. to 20,000 kw. are installed, and, under 
these latter conditions, I believe it will be found that the general result 
will be very much in favour of the indoor tvpe of sub.station. 

K. C. RANDALL: The very pronounced increase in the reliability of 
apparatus in general, especially that which is involved in outdoor instal- 
lations, has contributed immensely to the practicability of the outdoor 
station, Transformers and breakers have been simplitied, strengthened 
and made more substantial and reliable, with more permanent factors of 
safety, so that now under nearly all conditions they can be looked upon 
as largely free from the need of attention, As an economic problem, 
there is no doubt that good consideration is required to determine de- 
finitely the justification of the outdoor station, or, so far as that is con- 
cerned, of the indoor station. It is also possible that fashion may have 
brought outdoor stations into being when the indoor station might have 
been better, but the same can be said of the indoor station, Probably 
there are few men with experience who cannot recall instances where the 
outdoor station would have been a better proposition than the indoor 
station which was built. Terminals for apparatus and station outlets 
are so thoroughly developed, that very little or no trouble is encountered 
from those of best design. These were the original stumbling blocks 
when the outdoor apparatus for heavy potentials was first undertaken. 
Terminals that will stand 300,000 volts in a 45 deg. precipitation of 1 in. 
per minute are in use and are entirely practicable. Terminals for all 
lower voltages and current ratings have been developed with equal success. 

E. A. Lor: One point that must be given considerable attention in 
connection with outdoor sub-stations isthe protection of the transformers, 
both from the extreme heat in summer and from the cold in winter. 
While the former can be readily obtained by providing sunshades, in 
certain instances very good results are obtained, as stated by one of the 
authors, by simply painting the tanks white. It is, however, more 
difficult to provide for the cold winter temperatures, especially with water- 
cooled transformers. With the transformers in service there seems to be 
no danger of freezing, and for this reason the transformers should be 
connected to the circuit and thus energised even if they do not carry any 
load, Some sort of heating grids can also be readily provided in the 
bottom of the tanks. The main difficulty lies in the formation of moisture 
which takes place when the temperature of the transformer is allowed to 
fall below that of the surrounding air. This applies equally well to indoor 
transformers, and precautions must therefore always be taken to prevent 
this. Much may be accomplished either by reducing the water rate at 
times of cold weather, or by using the cooling water over and over again. 


Electric Rat Trap.—In a station on the Pennsvlvania 
Railway, U.S.A., considerable trouble was experienced from 
rats till an electric trap in the form of an electrocuting “ chair 7 
was constructed. The “ chair " consists of an iron plate with a 
steel spike suspended above it, both the plate and the spike 
being connected to the two wires of an electrie circuit. The 
spike is baited with a piece of cheese and the rodents, in 
attempting to reach this, are promptly electrocuted, 
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ELECTRICITY SUPPLY TABLES AND DATA, 

This valuable set of comprehensive Tables and Engineering Data rela 
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SPECIAL NOTICE. 


Inorder that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING during the continuance of the war. 


PEAK LOADS. 


The economical meeting of peak loads is a subject which 
has frequently received the attention of the central station 
engineer, whose ambition it has always been to work on a 
100 per cent. load factor. Unfortunately, this desired end 
has not, as a rule, been possible, though it will be admitted 
that things are very much better in this respect than they 
were years ago. In early days, when the average station 
had nothing but a lightingload to supply, the peak load wes 
a truly formidable matter, and it was impossible to obtain 
really high economy. As a rule the position is much less 
acute in these days, owing to the advent of the power load 
in one form or another. Even so, the peak load generally 
remains tc some extent, and, therefore, a good deal of con- 
sideration is given to meeting this uneconomical part of the 
burden. 

Where we are concerned with large peaks it may be said 
that there are two main methods at the present day. The 
first is to meet such peaks by means of prime movers of the 
lowest possible price per kilowatt, the economy of such units 
being of secondary importance. The underlying idea of this 
method is, of course, the balancing up between the gain in 
capital charges and the loss in running costs from unecono- 
mical plant. Since plant of this kind is in operation for a 
comparatively small part of the 24 hours, and may be wholly 
out of use during six months of the year, the economy 
becomes relatively unimportant, the financial result being 
dependent very largely upon the capital charges. 

The other method of meeting these loads is by means of 
secondary batteries. This has an advantage over the pre- 
vious method in that not only is the peak carried by the 
batteries, but the batteries lead to more economical work- 
ing of the plant as a whole. It is only within somewhat 
recent years that the idea of using really large batteries in 
this way has come into favour. The advantage of the 
method has, however, been very distinctly demonstrated, 
more particularly at Manchester ; and provided the battery i$ 
given proper attention there is no doubt that excellent 
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Governor on behalf of the Government of South Australia. 


results are obtained. It is essentially, however, a matter of 
attention to details, and unfortunately this 1s not always 
given ; then the trouble is attributed to the battery instead 
of to the methods. 

There is, however, an entirely different class of peak 

which has become somewhat important during the last few 
vears—namelv, the peak which occurs frequently and lasts 
for only a short time, say, for one minute. Such peaks 
occur with rolling mills and similar plant. It may be said 
that the large peak is a station engineer's problem, whereas 
the small peak is largely a consumer’s problem. A con- 
sumer nay take power at a certain rate, and in such a con- 
tract account must be taken of the peaks. If these 
are numerous the consumer will have to pay more. It is, 
therefore. in the consumer's interest to level out the peaks 
a far as possible. A common method of doing so is by 
means of flvwheel equalisers. The use of such plant means 
that the consumer really pays rather more for his energv 
because he requires more of it, but, on the other hand, he 
gains bv the more uniform load. It may happen, however, 
that the consumer has a certain amount of spare power in 
his works, and if this is run in parallel with the supply from 
the power station, it is possible to smooth out the peaks ; 
or, rather. to have them taken up by the consumer's plant, 
instead of paying to have them taken by the plant of the 
jpewercompany. The difficulty in taking advantage of this 
method is that the peaks are frequent and of small duration ; 
it is. therefore, difficult to arrange plant which will respond 
with sufficient readiness. An interesting example in which 
this has actually been accomplished is described by Mr. 
T. E. Tyxes in a Paper read before the American Institute 
of Electrical Engineers. In this case the difficulty has been 
overcome. as our readers will see in the abstract which we 
publish elsewhere, by adopting a mechanism somewhat on 
the prnciple of the Tirrill regulator. Contacts are so 
arranged that resistances are cut in or cut out when the peak 
occurs. By this means the excitation is varied so that the 
lad is taken up more or less by the consumer’s plant, and the 
lal on the power company's mains is correspondingly 
reduced. The apparatus is necessarily a little complicated, 
but it seems to have worked quite satisfactorily. Although 
it ls not often that cases of precisely this kind are to be 
fand. we do not doubt that they exist in this country as 
ekewhere. and thus it may be worth while for our engi- 
neers to bear in mind such devices which enable the most 
economical results to be obtained 


intensity of the patriotic sentiment infused into the speeches 
and the music, and encouraged the Association to go forward 
with its entire programme in spite of the catastroplie of Euro- 
pean War. 

At Adelaide the scientific work of the meeting consisted of 
presidential addresses to some of the Sections and of evening 


by Sir Oliver Lodge on * The Ether of Space." The lecturer 
said the ether formed one continuous bodv, the largest known 
to science, and was the densest and the most incompressible 
thing in existence. It permeated all matter; yet, as shown 
by his own experiments with the whirling machine, could not 
be set in motion by matter. It might be that matter was a 
mere local modification of the ether and that the motion of a 
piece of matter took place by condensation, as it were, on tlie 
advancing boundary and evaporation, so to speak, from the 
rear, in a manner similar to that attributed to clouds. In any 
case the chief contrasts between ether and matter could be 
summed up by saying that matter could be moved and ether 
could not, while the ether could be strained (in a non-mechanical 
way) and matter could not. The last statement was explained 
by reflecting that when a piece of matter became compressed. 
the atoms were not altered in size, but onlv packed closer 
together—the medium between the atoms, not the matter, was 
strained. 

Excursions by train and car had been arranged with over- 
whelnung hospitality, and most of the members made acquaint- 
ance with the inland scenery of South Australia. On Wednes- 
day afternoon three special sleeper trains conveved the whole 
party to Melbourne. 

At Melbourne the sectional meetings started in earnest on 
Friday, the 14th August. In Section A Prof. Trouton's presi- 
dential address was read, in the regrettable absence of the 
President of the Section, by Prof. Porter, and certain Papers of 
astro-physical interest were given and discussed. In Section 
G the Paper of greatest electrical interest was read by Mr. H. J. 
Thomson on a transmission system suitable for heavv internal- 
combustion engines. The svstem described is an ingenious 
variable speed gear by which the power of the prime mover is 
transmitted partly mechanically, partly electrically. The 
Paper has already appeared in THE ELECTRICIAN (Vol. LXXIII., 
p. 826, Aug. 28). Other Papers read included one bv Prof. 
J. E. Petavel on aviation research, by Prof. W. E. Dalby on 
Railways and Motive Power, and several on Harbours and the 
Commonwealth Capital. In the evening the new President of 
the Association, Prof. W. Bateson, was inducted by the retiring 
President, Sir Oliver Lodge, and delivered the first portion of 
his address. 

A very big programme of excursions was placed before 
visitors. . The visits to Ballarat and Bendigo were of the 
highest engineering interest. Most members returned to 
Melbourne in time for the State reception on Monday evening. 

On Tuesday the 18th both Sections A and G had heavy pro- 
grammes. In Section A, Sir E. Rutherford opened a dis- 
cussion on * The Structure of Atoms and Molecules.” He 
regarded the atom as built of electrons and that there was an 
integral number of electrons in the atom. Again there must 
be as much positive electricity as negative. Thomson's model 
of the atom consists of a sphere of positive electricity about 
1079? cm. diameter in which electrons swim orbitally. Two. 
methods of testing such a model exist : (1) Send through an 
atom of matter swift particles such as the alpha particles of 
radium, (2) set the atom into vibration and observe the 
frequencies. C. T. R. Wilson's work with alpha particles led 
to certain energy difficulties with the Thomson model, and, 
therefore, the speaker suggested a model consisting of a central 
positive charge of about 10- cm. diameter with negative 
electrons round it with orbits 1079 cm. diameter. The con- 
centration of the positive electricity implies that it carries 
practically all the mass of the atom. Measurements on the 
deflections of alpha particles showed that the relative charges 
on the nucleus was one in the case of hydrogen, two in helium, 


THE MEETING OF THE BRITISH ASSOCIATION IN 
AUSTRALIA. 


BY OUR SPECIAL CORRESPONDENT. 


Although members arrived at various ports in Australia 
during the first week in August and had many preliminary 
farilities extended to them by the Government and other public 
bndies—especially in Western Australia—the €4th annual 
"unt may be said to have begun at Adelaide on the 8th 
Angust, On that day two large parties arrived in the steam- 
“its Orvieto” and * Euripides," and altogether about 250 
"Ieas members attended the reception room in Adelaide 
'weitv, In the afternoon there was a distribution of ad 
"len degrees, and in the evening a reception by the State 


Both these functions were made especially memorable by the- 


discourses, of which the one of electrical interest was delivered. 
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three in hthium, six in carbon, seven in nitrogen, eight in 
oxygen, and so on. Of the second method of attack the newest 
work had been accomplished by the examination of X-ray 
spectra. Each metal possessed two spectral lines and the 
metals could be arranged so that the spectral frequencies of 
corresponding lines differed by proportional steps. This sup- 
ported the Rutherford model atom, and showed, by the way, 
that there were only four undiscovered elements between 
aluminium and gold in the atomic series. It seemed possible 
that the ordinary spectra and the X-rav spectra of two elements 
might be the same, the chemical properties identical, and vet 
the atomic weights different. Radium B was chemically m- 
separable from lead, but the atemic weights were 214 and 207 
respectively. Perhaps different kinds of lead had different 
radioactive properties. The speaker concluded by saying he 
‘considered that the best representation of the hydrogen atom 
was a mere pair of electrons of equal opposite charges, the 
negative circling round the heavier positive one. Prof. Arm- 
strong considered the chemical inseparability of radium B and 
lead not yet proved. He went on to discuss the structure of 
the molecules of different isomorphous metallie benzene sul- 
phamates, in the light of Faraday s magneto-crystallic force. 
Incidentally he mentioned that if J. J. Thomson’s view of the 
existence of H3 proved to be correct, then the supposed unit 
valency of hydrogen must go. Prof. Hicks called attention 
to a third entity in the magnetic atom, namely, the magneton, 
and passed to arguments drawn frem spectrum analysis which 
showed that even in hydrogen there must be a considerable 
number ef electrons. Prot. Pope said that the physicist was 
now analysing the atom as the chemist had analysed the mole- 
«ule; but he would not accept any of the physicists’ conclu- 
sions till the physicists had svnthesised atoms just as chemists 
had synthesised molecules. Prof. Nicholson pointed to evidence 
from spectrum analvsis which tended to show that hvdrogen 
was more complicated than Rutherford had suggested. He 
said the difficulty might be met by supposing the positive 
nucleus in Rutherfords model to be itself a complicated 
structure. 

In the afternoon of the same dav Section A continued the 
reading of Papers. These included Prof. Hicks on “ The 
Magneton as a scattering agent for Alpha and Beta Rays,” and 
Prof. Lyle on a * Mechanical Analogue and Model of Coupled 
Wireless Telegraph Circuits." The model, which has pre- 
viously been described in THE ELECTRICIAN, has two gravity 
pendulums suspended frem a carriage which moves very freely 
on wheels on a carefully levelled platform. When one pendu- 
lum is started its motion Js affected by and communicated to 
the other at a rate and to an extent depending on the relative 
masses of the carriage and of the pendulums. Dr. Eccles 
.eomplimented the author on realising a model which worked 
so perfectly and showed so accurately the behaviour of mag- 
netically coupled circuits. Many models had been described 
previously, but most of these were wrong fundamentally, 
because they utilised elastic connections, such as rubber cords 
or steel springs, between the vibrators, whereas inertia only 
should be employed. Dr. Eccles described a simple model 
consisting of a string passing over two pulleys in fixed bearings 
and under an intermediate hanging loose pulley. At the ends 
of the string are tied two weights each equal to half the weight 
of the loose pulley, and these weights were pulled down by fixed 
vertical springs which gave two natural frequencies to the 
system. By varying the moment of inertia cf the pulleys, 
various values of self and mutual inductance could be simu- 
lated. Of this model Prof. Lyle said it would only explain 
transmission, not reception. 

In Section G some important Papers on the strength of 
materials were read. The only electrical Paper was one by 
Sir Oliver Lcdge on the artificial electrification of the atmo- 
sphere for the purpose of precipitating rain. He suggested 
that on davs when there was much cloud but no rain, electricity 
should be discharged into the clouds from, say, kites carrying 
wires connected to a source of high-pressure electricity on the 
-ercund. Australia was the proper country for this experiment, 
on a large scale. Dr. G. C. Simpson pointed out that it would 


be difficult to distribute electricity througheut a cloud—a cloud 
acted as a high insulator in that very great potential gradients 
could exist in it. Mr. Hunt (Commenwealth Meteorologist) 
remarked that there was often plenty of natural electricitv in 
the clouds; sometimes P.D.'s big enough to make sparks 6 
miles long. What could a little artificial electricity do ? The 
Section then attended a lunch given by the Associated Engi- 
neering Societies of Victoria. 

On Wednesday Section A concentrated on meteorology, and 
Section G on irrigation. In the afternoon the whole party 
entrained for Svdney, which was reached next dav. Here, as 
at the other cities, the University buildings formed most suit- 
able headquarters. On Thursday evening the President 
delivered the second part of his address to an enormous audi- 
ence. On Friday the 21st, Sections A and G met to discuss a 
plethora of Papers. In Section A Sir E. Rutherford discussed 
the “ Origin and Nature of the Gamma-ravs from Radium,” 
and Prof. O. U. Vonwiller read a Paper on the `“ Photo-electric 
Effect in Selenium.” In Section G, after a number of Papers 
on " Irrigation “—a very important subject in Australia— 
Prof. Dalbv read a descriptive Paper on the " Laboratories of 
the City and Guilds of London Engineering College.” Members 
then dispersed for the week-end excursions, which led the 
guests into some of the grandest and most striking scenery of 
the continent. On Tuesday, August 25th, Sections A and G 
met together for a joint discussion on." Radiotelegraphy,” 
which was opened by Sir Oliver Lodge. 

Sir Oliver Lodge. in opening the discussion, said he would 
dwell on the scientific rather than the engineering aspects of 
the subject and would not attempt to cover all the ground. He 
spoke especially on the use of radiotelegraphy in studying the 
atmosphere and on the use of the science of the atmosphere for 
explaining radiotelegrpaly. Two years ago a British Asso- 
ciation Committee was formed for organising svstematic obser- 
vations of wireless phenomena and collating the observations. 
Of this Committee he was Chairman and he now wished to 
thank publicly the honorary secretary of the Committee for the 
energetic way in which the investigations had been inaugurated 
over a great area of the globe, both land and sea. 

On the scientific side of wireless telegraphy one of the great 
problems was how do the waves get round the curved surface 
of the globe. Diffraction, that is to say, the slight bending 
round obstacles which waves were always capable of. had been 
shown by Macdonald very recently to account, possibly, for a 
portion of the effect, but the theory of Eccles seemed to be 
necessitated by the observed fact that the strength of long- 
distance signals sometimes varied greatly from moment to 
moment. This theory ascribed the chief share of the trans- 
mission over great ranges to the effect of the electrical state of 
the atmosphere on the propagation of electric waves. It was 
based on a remarkable mathematical result that the velocity 
of propagation of electric waves was greater in air containing 
free electric ions than in ordinary ncn-conducting air. Now, 
the upper layers of the atmosphere being vacuous and more 
conducting than the lower caused the upper parts of a vertical 
wave front to travel faster than the lower and thus the wave 
front tended to fall forward as it travelled and so tended to 
follow the curvature of the earth. Recently Fleming had 
pointed out that if the earth’s atmosphere were of pure krypton 
the mere change of specific inductive capacity which accom- 
panied diminution of density as we rose in the earths atmo- 
sphere would suffice to make a wave travel round the earth. 

The second considerable problem concerned those exceptional 
circumstances which produced so-called “ freak " signals. On 
some nights these augmentations in the strength of signals 
were very transient, sometimes they lasted an hour or more. 
Most of them could probably be explained by supposing that 
at night the waves were propagated chiefly by continued 
reflection under the boundary of the upper ionised atmosphere, 
as in the case of the transmission of sound waves round 4 
whispering gallery. We might suppose that usually the re- 
flecting surface was puckered somewhat irregularly, but that 
occasionally it presented fur a time a very regular surface. On 
these latter occasions we got “freaks.” Here it might be 
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from England he had taken the opportunity of listening to 


mentioned that the ionisation of the upper atmosphere by the 
sun together with the supposition of the topmost reflecting 
laver gave at least a partial explanation of the variations 
observed in signals at sunrise and sunset. 

The third great problem was that of the nature and origin 
of stravs—the natural electric waves which at times confused 
the simals transmitted by artificial electric waves. Most of 
them were due to lightning discharges, but other causes were 
not impossible. For example, some proportion of strays might 
come from the sun, or it might be that some of our strays were 
precipitated by the jets of alpha particles emitted more or less 
erratically by the sun. By the collation of systematic obser- 
vatiun at many places the Committee for radiotelegraphic 
investigation hoped to settle this point. 

Dr. Eccles then gave a resume of a contribution sent to the 
discussion by Mr. J. G. Balsillie, the Commcnwealth Engineer 
for Radiotelegraphy. The chain of 19 stations distributed 
round the coast of Australia afforded an unparalled means for 
investivating many radiotelegraphic phenomena. All the 
stations intercommunicated at night and most pairs of adjacent 
stations intercommunicated in the day, on a wave length of 500 
or 600 meters. It had been found that the night signals 
between fixed adjacent stations were three times stronger than 
dav signals as measured by shunted telephones and that signals 
over land were about the same strength as over sea. The 
intensity and number of strays heard at any station increased 
from dav to night in approximately the same ratio as the signal 
strength. A number of curves were shown representing the 
strength of signals and strays during day communication 
between Melbourne and Adelaide, 410 miles overland, through 
atypical 24 hours in winter. With a wave-length of 600 metres 
communication was impossible between 8 a.m. and 5 p.m., but 
was good in the hours of darkness. With à wave-length of 850 
metres communication was always possible, the strength being 
5 at noon (minimum) and 10 at midnight (maximum). As a 
general rule signals were strong and steady when stravs were 
strong, and signals were variable (sometimes with a more or 
less regular period of about à minute) when there were few or 
Do stravs. The strength of signals was affected by wind, 
especially during a dust storm, but chiefly in the direction from 
which the wind was blowing. Another and very remarkable 
rule demonstrated by the Australian stations was that if signals 
ftom north to south were above the normal strength then 
simals from south to north were below normal, and vice versa. 
This asymmetry had not been detected in east and west sig- 
mallmg. Among the curious phenomena which had been 
observed was that termed the " wiper," which was almost 
peculiar to the Hobart station. It appeared to be an oscilla- 
tory discharge, which sounded like the grinding of a piece of 
metal on a stone. It started weak, rose to a maximum in two 
or three minutes and then died down. It was heard only at 
sunrise and sunset. 

Prof. A. W. Porter, referring to Mr. Balsillie’s observation 
uf the occasional asymmetry in north and south signals, sug- 
ested that this might be due to the reflecting surface of the 
ky being corrugated parallel to circles of latitude, with the 
northerly faces of the corrugations all more nearly vertical than 
the suutherly faces, or vice versa. In the case mentioned, 
waves propagated by the whispering gallery process would be 
propagated more abundantly from south to north than in the 
“ppusite direction, while east and west signalling would not be 
affected, 

Prof. G. W. 0. Howe, representing Section G at this joint 
discussion, apologised for the small attendance from Section G. 

è polnted out that an American experimenter had shown 
“me Years ago that the signals received at Boston from Glace 
Bay were greatly affected by the occurrence of sunrise and 
‘unset at both the sending and receiving stations, which could 
he explained only partially by theory. He showed a curve, 
published by Spanish experimenters in the Madrid and Barce- 
inna stations, from which it appeared that the signal strength 
»* to a sharp maximum about midnight. The curves of Mr. 
Bahillie showed, on the other hand, a fairly constant signal 
sirength throughout the hours of darkness. Durin g the voyage 


signals received by the ship's apparatus and had noticed that 
at Freemantle the signals received from the Cocos Islands and 
those from Sydney were of about the same strength ; which 
supported Mr. Balsillie's observation that the propagation of 
long-distance messages overland was approximately the same 
as over sea. At sea he had made many observations on atmo- 
spheric disturbances on the Indian Ocean and had found that 
they increased rapidly in number and strength after sunset, but 
the phenomena described by Dr. Eccles, that a minimum of 
X's appeared shortly after sunset, did not occur. The curves 
showing Mr. Balsillies observations on signal strength at 
different times of day supported Marconi's observation that 
with long waves tle difference between day and night propa- 
gation became small. At about 6,000 metres day signals were 
good as at night. 

Sir Oliver Lodge remarked that the Barcelona-Madrid 
observations seemed capable of explanation. Imagine that 
planetary space was permeated with free ions which could be 
picked up by the earth’s atmosphere as the earth moved in its 
orbit. At midnight in Spain the atmosphere immediately 
above was subject to a tangential bombardment of tons, which 
reproduced a state of affairs analogous to that due to the 
slanting rays of the sun at sunrise and sunset. The high 
maxima of signal strength which were known to occur at these 
times might therefore be expected at midnight. 

Dr. Eccles, referring to Sir Oliver Lodge's remarks on the 
theory of reflection and refraction at ionised layers, pointed out 
that there was little evidence except that afforded bv wireless 
telegraphy to suggest that the upper layers of tlie atmosphere 
were, in fact, permanently ionised. The conclusions drawn by 
some observers from the ionisation of the Föhn and other vertical 
winds were not accepted universally, and thus the fact that 
the characteristic green line of the aurora spectrum was always 
visible in the night sky all over the earth was almost the only 
experimental evidence of ionisation. Scliuster’s theory of the 
diurnal variations of terrestrial magnetism demanded. however, 
some degree of conductivity in the upper atmosphere. Con- 
cerning the reflection of signal waves from the night skv, which 
lead to the whispering gallery view of propagation, It was 
interesting to note that in a recent Paper Lord Ravleigh had 
shown that the same effect could be obtained even 1f the boun- 
dary between the unionised and the tonised air was not sharply 
marked; it was only necessary to have the transition layers 
arranged like the coats of an onion with the lonisation in- 
creasing as we went outwards. 

The fact that the energy density of the waves was greater 
at greater elevations was supported by Marconi's reception of 
Clifden signals at Buenos Aires by aid of high kites and also by 
some information communicated to the speaker while passing 
through Pago in the Samoan Islands. Here the American 
Government had very recently erected a small receiving station 
on the top of a lava mountain about 1.000 ft. high. The station 
picked up signals from land stations m Alaska, the United 
States, Australia and New Zealand, from Yap, and even from 
small ship sets along the coast of Mexico. The station stood 
on very dry lava, and thus there is no "earth"; and the 
antenna was virtually a Lodge aerial perched, as it were, on a 
cone of glass. An opportunity arose of testing the dielectric 
properties of this lava. The ship was moored with a mountain 
called the “ Rainmaker,” directly between it and Honolulu, 
over 2,000 milesaway. The ship was about a quarter of a mile 
from the almost perpendicular face of the mountain, which was 
an unsymmetrical wedge of lava 1,800 ft. high and about a mile 
thick at the base. On listening in at the proper time the night 
press messages from Honolulu were heard on the ship's appa- 
ratus almost as strongly as they had been the night before on 
the open sea 200 miles nearer to Honolulu. Evidently the lava 
was very perfectly transparent to electric waves 600 metres 
long. The speaker also described some of the conciusions he 
had reached concerning the dependence of strays on meteor- 
ological conditions. Regarding "freaks," he was satisfied that 
what would be called a freak on the Atlantic Ocean was the 
normal thing on the Pacific. Ship sets of 2 kw. were expected 
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to work 2,000 miles regularly at night, even in the summer ; 
while in the winter distances of from 3,000 to 4,000 miles were 
occasionally accomplished. 

Sir Oliver Lodge remarked that he had always expected that 
signals would be better the greater the height to which a Lodge- 
Muirhead aerial as a whole was raised, the improvement 
probably being proportional to the square of the elevation. 


pieces when the specimen was rotated in a horizontal plane. It was. 
thus possible, while investigating the effects for various orientations, 
to place the pole-pieces much nearer together than could be done 
with an oil bath fixed rigidly to the stem. The instrument was first 
adjusted by means of nuts attached to the sliding carriage until the- 
specimen was as nearly as possible at the right height between the 
pole-pieces, a travelling microscope being employed for the purpose. 
Any small inclination of the wire to the common axis of the cones 


The rest of the Tuesday morning in Section G was given up 
to the reading of a miscellany of Papers. These included 
Papers on Proposed Metropolitan Electric Railway for Sydney,” 
by Mr. J. J. C. Bradfield, on “ Coupled Electric Circuits," by 
Dr. W. Eccles, on the “ Static Capacity of Radiotelegraphic 
Antenne,” by Prof. Howe, oa the “ Balsillie System as used in 
the Commonwealth Stations," by Mr. Balsillie, and on the 
“ Limiting Conditions for the Safe use of Electricity in Coal 
Mines," by Prof. Thornton. This concluded the scientific 
work of the present meeting of the Association. In closing 
this brief account of the proceedings ot the Association mention 
must be made of the fact that the number of members enrolled 
amounted to more than 4,600, which constitutes an absolute 
record for the British Association. Finally it may be affirmed 
without fear of contradiction that every overseas member has 
brought away from the great Dominion innumerable pleasant 
memories of happy days and hearty friendships. 


THE ELECTRICAL RESISTANCE OF NICKEL IN 
MAGNETIC FIELDS.* 


BY W. MORRIS JONES B.SC., AND J. E. MALAM. 


The influence of magnetic fields on metallic resistance has been 
studied by numerous investigators. The two main cases observed 
have been those in which the magnetic field is respectively parallel 
and perpendicular to the direction of the current in the metal. Owen, 
using wires about 1 mm. long, investigated the longitudinal effect for 
nickel up to fields of 30,000 C.G.S. units. He found that the change 
of resistance attained à maximum at a field of 2,800 C.G.S., de- 
creasing to a constant minimum reached in a field of about 24,000 
C.G.S. Heaps, using a fine wire mounted in zigzag fashion on a strip 
of mica, studied the same effect for fields up to 10,000 C.G.S. units. 
He concluded that the increase of resistance approached a maximum 
but did not grow less after reaching the maximum. The slight 
decrease actually obtained (about ,', of the maximum increase at a 
field of 10,000 C.G.S.) he attributed to non-uniformity of the field 
and to the slight transverse field introduced by bending back the 
wire upon itself. The drop obtained by Owen (in one case at a field 
of 10,000, C.G.S. about 2, of the maximum increase) Heaps attributed 
to the difficulty of setting such small wires accurately parallel to the 
field. He further suggested that for very short wires the polarity of 
the metal might have some effect in disturbing the field. 

The investigations described below were undertaken with the 
object of throwing some light on the discrepancy between the results 
for the longitudinal effect in nickel obtained by Heaps and Owen. 
An important feature of the experimental arrangements was the 
instrument shown in Fig. 1. By means of this arrangement the 
difficulty of accurate setting is obviated. "The instrument is so 
constructed that when once the necessary adjustments have been 
accurately made the middle point of the specimen will remain at the 
common vertex of the conical pole-pieces during any rotation. The 
specimen, in the form of a fine wire of length 0-361 cm. and diameter 
0-00206 cm., was passed through fine holes at the ends of copper leads 
attached to an ebonite stem of square cross-section. Great care was 
exercised to ensure that the wire was perfectly straight. Flexible 
wires soldered to the ends of the copper leads were twisted together 
as far as possible and connected to the terminals shown. Terminals 
at the back of the instrument served to connect up the specimen to a 
thick twisted cable suspended by silk cords from the beams of the 
laboratory and leading to one of the gaps of a slide-wire bridge 30 ft. 
from the electromagnet. The whole instrument was carried by a 
metal carriage sliding on a rigid framework above the poles of the 
magnet in such a manner that the specimen could be brought out of 
the field in a direction perpendicular to the axis of the pole-pieces. 
By means of screws provided on the instrument the specimen could 
be rotated in either a horizontal or a vertical plane, the amount of 
rotation being measured on the scales shown in the figure. An 
ebonite oil bath with mica sides was sprung on to a circular collar 
fixed to the stem, and could be kept in position between the pole- 
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difference of readings gave the step on the bridge. Demagnetisation 


was corrected by slightly rotating the lower portion of the instrument, 
and a final adjustment was made by altering the position of the brass 
stop used in connection with the sliding carriage. 

The changes of resistance were measured by means of a slide-wire 
bridge similar to that described by Owen (^ Phil. Mag.," XXI., p. 122, 
1911). The sensitiveness of the arrangement was, however, largely 
increased, the maximum step employed varying from 40 cm. to 75 cm. 
as against 18 cm. used by Owen. Auxiliary coils of German.silver 
wire were immersed in the same ebonite oil bath and placed in two 
gaps of the bridge, the specimen and a standard ohm used as a com- 
parison resistance being placed in the other two gaps respectively. 
When a series of observations for a curve was taken with steadily 
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increasing fields it was found that the balancing point on the bridge 
for zero field invariably rose steadily through a small range (about 
sx Of the total step for the longitudinal position) during the taking of 
the curve, owing partly to progressive heating of the specimen, and 
to a small extent to hysteresis. This variation has a very small effect 
on the percentage increase of resistance, the maximum correction 
calculated for temperature variation being about 53g of the maximum 
step. Any differences between curves taken with fields increasing 
or decreasing in regular sequence and those taken with high and low 
fields alternately or following each other in any irregular manner, 
were found to be within the limits of experimental error. The 
electromagnet produced fields up to 15,000 C.G.S. units with pole- 
faces 8 mm. in diameter and 0-98 cm. apart. The semivertical angle 
of the conical pole-pieces was approximately 39 deg. A sensitive 
Broca galvanometer the combined resistance of whose coils was 90 
ohms was used, and worked very satisfactorily. 

In taking readings, the balancing point on the bridge was first 
obtained with the specimen in zero field. The specimen was then 
slid in between the pole-pieces. The magnet current was turned on 
and the new balancing point obtained with a second rider. The 
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was effected by means of a reveraing key operated automatically by 
the movement of one of the plates of a liquid-resistance box, which 
slowly diminished the current at the same time. Good demagnetisa- 
tion was obtained by this method. The specimen we; then slid from 
between the pole-pieces of the magnet and balance again obtained 
with the specimen in zero field, the cycle of operations being repeated. 
Field strengths were measured by the bellistic method, using an 
exploring coil 5 mm. in diameter. 

In determining the accurate orientation of the specimen with 
regard to the external field the method of procedure wes es follows. 
The pointer in connection with the vertical scale was kept at the zero 
(or the corrected zero). The specimen could then be rotatcd in the 
horizontal plane containing the common exis of the pole-picces by 
turning the serew connected with the pointer for the horizontal scale. 


obtained by Heaps, the fall at 10,000 being slightly less than that 
obtained by him. This is to be expected in view of the fact that 
Heaps wire was bent. back on itself several times, thus introducing 
2 slight transverse component. 

In the curves obtained for intermediate orientations it should be 
noted that values of dR/R are in all cases plotted against the external 
field. The effect of polarity on the average value of the induction 
inside the specimen will, of course, increase as the specimen is rotated 
from the longitudinal to the transverse position, and this must be 
taken into account in making comparisons between the curves. From 
the upper curves of the series it was evident that an error of setting 
of 10 deg.. such as might arise when using wires 1 mm. long. would 
be sufficient to account for the greatest drop obtained by Owen. It 
seems evident that the phenomena observed are closely conneeted 
with the changes of molecular configuration in the metal produced 
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T à3 can be judged from the published curves, Heap: fell «t bal 


This pointer was placcd at, say, the division marked. 110 deg., for 
which position the specimen may or may not be accurztely et en engle 
of 110 deg. with the longitudinal field. A serics of ob:ervations was 
taken, the results being plotted in a curve. The pointer for the 


horizontal scale was then rotated through a few degrees towards the 


bv the megnetic field. If in the case of the ferro-magnetie metals we 
take the quantity intensity of magnetisetion as some measure ot 
these changes, we mav note that the changes of resistance attain a 
maximum at about the strength of field which the saturation value 
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transverse position and another curve taken. This process was of the intensity is reached. Following the analogy of the magneti- 
repeated until 2 series of curves for short intervals on each side of the | sation curve, we should expect the dR/R curve to attain à maximum 
transverse position had been obtained. Assuming the curves sym- | and not to fall after reaching that maximum, a result which would 
metrical for equal intervals on cach side of the transverse position | possibly be obtained under ideal experimental conditions, though it 
(a result justified by the fact that reversal of the field has no effect on | is not yet certain that the fall is not a real effect. 
the magnitude of the change of resistance), the comparison of similar © Adams* hes investigated the matter theoretically for the trans- 
curves furnishes a guide for further experiments at intermediate — verse field, developing the theory of J. J. Thomson, but assuming the 
intervals, In this manner we can finally arrive at a veries symme- | collisions between corpuscles and atoms to be of the nature of those 
trical for equal intervals on each side of the transverse position, and | between herd elastic spheres. He obtains the ex pression 
thus determine the true transverse position very exectly. Such a | 21 aT o 
«ries is reproduced in Fig. 2, and it will be seen that the agreement , ed -— 1H 
letween corresponding curves is good. The figures at the head of | R 7 ne 
tach curve give the respective scale readings. It will be seen that 
the outer curves indicate 914 deg. on the scale as the true transverse 
position, For fields below 1,000 C.G.S. galvanometer deflections 
were observed and the galvanometer afterwards calibrated. Tt will 
be seen that the values obtained for the changes of resistance are 
wholly negative. This result differs from that of Grunmach and 
Heaps, who obtained a few positive values for fields below 1,000 
CGS. units, The series of curves, however, furnishes the interesting 
evidence that if an error of setting of 21 deg. or even less is made 
with the transverse position as determined electrically, we shall obtain 
the result of Grunmach and Heaps. It is probable that an adjust- 
ment appearing mechanically correct. may easily differ by this small 
amount from the true magnetic position, especially when compara- 
tively short lengths of wire are employed. If when in a smell trans- 
verse field of, say, 400 C.G.S. the specimen was rotated out of position 
through 1 deg., it was found that the galvanometer deflection changed 
m negative to positive. A series of graphs of galvanometer 
Serna small fields for positions at intervals of 1 deg. «bout 
ie : mo further supported the conclusion that a very 
the chove duros ij would account for the slight rise obtained by 
meat, ip a It may be not ed that in recent 
ruis bec: : nic i strip Knott observed no increase of resist- 
FNAC Sedis end n fields. He attributes the diserepency 
ence in width in jhe di those of Grunmach and Heaps to the differ- 
avi GBA ctn of the magnetising force, _ 
v: taken for th € transverse position, a similar series of curves 
or the longitudinal position. As was to be expected, the 


where R is the resistance of the conductor with no magnetie field, AR 
the change of resistance in a field of strength H, T the time of free 
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path, end oT the change which the megnetie field produces in the 
free period through alteration of the molecular. contiguration 
According to this theory, in order that the transverse magnetic field 
may produce an increase of resistance, it is necessary first that cr 
me l — e? 
be positive, and secondly, that OT/T be greater than 1H?- T? 
m? 
For the longitudinal field the expression 


Curve wi 
in les tue least fall was obtained for the position 11 deg. This 
about ilis iven in Fig, 3. Curves were taken for rotations of 1 deg. OR_ aT 

^ position both in a vertical and in a horizontal plane. No R T 


curve With less fell i i i 
ul was obta c : . 
different specimens, It will sae Ped LP may be derived. With reference to the difference between the effects 
"5 a maximum in a field of about 3,000 COS. The fall at | £t the longitudinal and transverse fields respectively, it may be 
: EAD hone 1 | mentioned that for every specimen examined in the present pase the 
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 Teckoned as a fraction of the maximum increase, is about 4... : itudi i 
| 3» | effect for the longitudinal field was found to be markedly greater than 
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is about 4, This result thus effords a confirmation of that 
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thet for the transverse field, thus giving experimental verification of 
e statomont mede by Heaps. 

li, remembering the smat magnitude of the current E.M. F.. we 
ssume thet the molecular rearrangements due to the transverse and 
longitudine! fields respectively produce the same maximum value of 
OT in cach cece, we moy obtain some idea of the order of magnitude 
cf the frec period of the cleetron in nickel. Taking high values of 
the megnetie field in order to ensure saturation, and identifving H 
in the ¿bove equations with the magnetic induction B, we can obtain 
& volue of T -- 2-24-10 1 seconds, 

Indications seem to point to molecular and intermolecular effects 
of « highly complex nature, and until more definite informetion is 
available s: to the structure of the molecule, it seems unlikely that 
v conptete theory can be formulated. | 


CORRESPONDENCE. 


—9——— 
EXPERIMENTS WITH FURNACE ELECTRODES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Si: In vour issue of September 25th vou refer in the notes 
to a Paper we presented to the American. Electrochemical 
Society on Experiments with Furnace Electrodes.” The 
pet vou make on our uce of kilowatt-hows per pound cf 
electrode, rather than pounds of electrode per ton of product. 
is well taken. That is the important commercial considera- 
tion. However, in the results we give the voltage was con- 
stant, consequently whether we used ampere-hour: or kilewatt- 
hours was immaterial. 

In making a study of electrodes used, for example, in an 
electric steel furnace it is necessary, in order to find ouc which 
electrodes are the best, to calculate kilowatt-hours per pound 
of electrode rather than pounds of electrode per ton, because 
the kilowatt-hours used per ton of steel varies greatly according 
to the quality of steel produced, amount of refinirg, &e. [n 
order to get really valuable results it is necessary to test a 
large number of electrodes, and in a commercial plant it is 
rarely possible to uze Just the same amount of energy in pro- 
ducing every ton of steel. "Therefore, i£ two makes of elec- 
trodes are being compared, the kilowatt-hour per pound of 
electrode basis should be used. : 

We would add finally that there are factors governing the 
life of electrodes whose effects are of greater magnitude than 
thore resulting from non-adherence to the electrode propor- 
tions worked out by Dr. Hering. A few of these are mechanical 
Ww iformity, poresity and rate of oxidation of the carbon 
particles and their bonding material. These are some of the 
points touched on by the National Carbon Cows experimentis 
with furnace electrodes and referred to briefly m this Paper.— 
We are, &c.. 

Niavara Falls, 

New Yoik, Oct. 9. 


Francis A. J. FITZGERALD. 
A. T. HINCKLEY. 


THE ELECTRIC ARC FURNACE AND THE DEVELOP- 
MENT OF THE STEEL CASTING INDUSTRY.* 


BY IVAR RENNERFELT. 


Tt will not he denicd that the smell bessemer converter has assisted 
greatly in developing the steel foundry, but it is also undeniable that 
the convericr has dvawhacks due to its construction and to the 
limited range of materiels for which it is adapted. The electric 
furnace, on the other hand, although & comparatively new tool, has 
olready proved itself to possess advantages which are sure to open 
for it 2 very wide field of operation. Even if we know something 
sbout cleetrie steel melting, more remains to be discovered and 
invented before we have fully demonstrated its many possibilities. 

The first condition for economical melting of steel electrically is 
cheap encigy. Hydro-eleetrie power is generally the cheapest ; but 
even medium-size steam or gas-power stations should be able to 
pencrete end sell energy at a cost sufficiently low to justify the 
running of & steel furnace. For the economical working of a steel 
foundry continuity of operation is, however, an equally important 
fector, at least if power is bought on the kilowatt-vear bests. It hes 
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been found that an electrical steel foundry is well able to pay 1d. 
per kilowatt-hour and still make a handsome profit, especially if a 
fair proportion of the output consists of light or difficult castings 
which will bring a good price per pound. It is certainly to be ex. . 
pected that a well-situated and carcfully-meneged central stetion 
can sell furnace energy at jd. per kilowatt-hour without losing money. 

The electric gre furnace, if properly designed, is very easy to 
handle. It will melt any kind of iron or scrap that is put into it. 
rapidly end without oxidation. No special haste to discharge the 
furnace after the heat is completed is necessary, as the charge may - 
be kept in the furnace for any length of time without any meterial 
change in its composition. As a matter of fact, the steel is really 
improved by remeining in the heacth for some time before pouring, 
as slag and gases thereby are given an additional chance to rise to the 
surface, rendering the steel more homogeneous and solid. This 
method of treating a ready charge of steel would be entirely out of - 
question in. the bessemer converter or the open-hearth furnace, 
Should the moulding work so demand, the pouring off may, therefore, 
he delayed and the steel delivered as required. The converter steel, - 
on the contrary, must be teemed as soon as possible after completion 
of the heat, as it is impossible to maintain for any length of time the 
temperature required for meking gocd castings. 

The electric furnace is especially a refining tool, by means of which 
the poorest kind of serap iron may be transtormed economicelly into 
the highest grade of cast steel. No other furnace can compete with 
the clectrie furnace in this respect. The acid bessemer converter 
eon deal only with a pre-melted charge of high-quality pig iron of 
closely limited composition, which determines the quality of scrap 
of high grade which may be edded in the converter. In the geid 
open-hearth proeess we find the same reections, but under better 
control, and with a wide range of raw materie!s. The basic open 
hearth can deal with impure, low-grade materials and can to a certain 
extent reduce P and N; but neither of the above processes has as 
wide a range or as perfect control of the results as the electric arc 
furnace. In evcry steel foundry a considerable percentage of metal 
melted remains in the form of risers, runners, lost castings, &c. This 
refined metal is very conveniently re-melted in the electric furnace, 
and constitutes a first-class raw material. The proper composition 
of the charge is easily controlled by adding pure ore or mill scele to 
reduce carbon or pig iron, coke or coal to increase it. | 

It is well known that in a well-designed and closed electric furnace 
è neutral or even a reducing atmosphere may be maintained. No 
air enters the furnace, and should any enter when the door is opened 
its oxygen will soon be consumed by the carbon of the white-hot 
electrodes. If the charge consists of pure steel scrap, practically no 
loss will take place, as there is no oxidation. This is, of course, & 
very valuable feature, especially if the furnace is used for making 
alloyed steel castings from high-priced raw materials, which as a rula 
are very easily oxidised, The converter is, contrary to this, known 
to cause a very considerable loss on account of oxidation. The raw 
material is twice exposed to the influence of the oxygen, first in the 
cupola and then in the converter. It is stated that with a small 
converter this loss amounts to not less thon 12 to 15 per cent. even 
with careful management. The loss may, however, under favourable 
conditions amount to even 28 to 31 per cent. This loss means not 
only high cost, the pig iron used benz high-grade and expensive, but 
it also introduces an undesirable uncertainty regarding the chemical ° 
composition of the steel. The clectrie furnace is entirely indepen- 
dent of what percentage of scrap is put into it, and can even run on 
scrap only. In this case the loss by oxidation is insignificant, pro- 
vided that the scrap charged is cleen and free from rust. 

It has been supposed that a more general application of electric 
furnaces to foundry purposes would cause a shortage of steel scrap, 
raising the price of raw material to a prohibitive limit. It is, how- 
ever, hardly possible that a prohibitive rise in price of serap will be 
used by the electric furnace, as this is able to convert almost any 
kind of scrap, even such as is practically unfit for use in the open- 
hearth furnace, which is by fer the largest consumer of steel scrap. 
Should a rise take place, this will. therefore, more seriously affect the 
open-hearth steel plants, and most. likely a number of these plants 
may be replaced by bessemer converter works supplemented by 
electric refining and deoxidising furnaces. Such a transformation 
would make large quantities of scrap available for the electric smelt- 
ing furnaces at probably even lower prices than now paid by the steel 
works. But the electric furnace is also suitable for the pig and ore 
process, receiving molten or melting a charge of pig to which is added 
enough ore to decarbonise the charge. For this method the con- 
sumption of energy is not prohibitive. According to tests made by 
the Ljusne Ironworks, in Sweden, it may be expected that steel can 
be made from pig iron and ore with a consumption of not more than 
850 kw.-hr. per ton, starting with a cold charge. This decarbonising 
process is a!so suitable for removing a certain amount of phosphorus : 
from tke pig iron, thereby improving the resulting steel, The: 
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phosphorus is, of course, removed only at the end of the melting, 
when the percentage of carbon has been sufficiently reduccd— t.e., 
to 0-10 per cent. or less. If using high-grade pig iren the j rocess may 
be stopped as soon as the carbon is reduced suflicientl y to mect the 
specification for the castings. Naturally the decarbonising can Le 
interrupted by pouring off part of the charge at, say, 0-60 per cent. 
centigrade and then adding more iron ore to reduce the carbon to 
0-20 per cent. or less, if extra soft castings are required. This opera- 
tion is performed with case, permitting the steelmaker to tele ell the 
time he wants for testing his steel in any way desired. 

The electric steel furnace makes it possible to turn out heets of 
steel of practically exact chemical composition. ‘The carbon mey be 
lowered or increased at will, and additions may be made for me king 
various kinds of alloyed steel. The quantities which in each ca:e 
should be added to obtain a certain specified percentage of nickel, 
chromium, vanadium, &e., can be closely calculated. Sulphur erd 
phosphorus may Le reduced to prectically nil if desired by sim) ly 
“working” the charge with & sufficient number of refining (Las;c) 
slags, melting them one after the other, carefully removing erch 
į receding slag before adding a new one. The limit for this refining 
is only the consideration of ecst. The consumption of energy and 
time will. of course, increase if very low-grece materials are to Le 
converted into high-priced tool steel. 

The conclusion to be drawn from this is thet it is certainly ad- 
visable for any steel foundry of importance to make arrangements 
for a suitable electric furnace in its plant. Only if this is done cen 
the customers be assured of strictly high-grade steel, when such is 
required. And this is going to be frequently demanded in the future, 
when designers and builders of machinery know that such high- 
grade steel castings are obtainable at short notice and et rearoneble 
ccst. The proper course for a steel foundry would be at Erst to crect 
a furnace of medium size—say, 1 to 1j tons capacity— to work 
together with the converter or whatever melting furnace may Le in 
ue. The most difficult and expensive castings could then be teken 
care of by the electric furnace, leaving it to the converter or opn- 
hearth to | reduce the lower ard chery er grades of work. This w culd 
Fea naturel development, greatly facilitating the mcre gencral intro- 
duction of higher grades of castings by means of this new melting tool. 

The electric furnace when used to melt cold steel scrap is to Le 
considered especially as a retining furnace intended more to ] reduce 
quality than quantity. The time for finishing a heat dep ends not 
cnly on what quality of steel is wanted, but also on the power aveil- 
able. [tis possible to overleed an electric furnac e, thereby obta ning 
quick melting and increased output; but if persisted in this, of 
curse, Will injure the lining of tke furnace and increase the cest of 
maintenance. This is also the case with the converter if it is used 
for very forced work — If it is required to obtain from a 2-ton electrie 


. furnace from 4 to 6 tons of steel, it can Le done by over-heating the 


first and second charges and pouring them into a pre-heated mixer 
With a Tropenas converter, lined. with acid brick, a higher tem- 
perature than about 1,650^C. cannot be obtained, the fusing point of 
trick being at 1,700 deg. to 1,750 deg. Ordinary soft steet congee's 
at about 1.450 deg., and it is consequently not possible to overhca 

the steel more than 200 deg. without spoiling the lining cf the ccn- 
verter, The electric furnace, a gain, if lined entirely with kasie 
materials, permits maintaining the temperature at about 2,150°C., 
or 300 deg. higher than is possible in the converter. The electric steel, 
therefere, may ke poured into the basic-lined receiver at a tem- 
perature which is some 700°C. akove the melting point of the steel. 
The electric furnace is the only cne in which it is possible to produce 
rally superheated steel of first-class quality. 

Quite contrary to a statement which has keen recently made that 
the electric steel does not find a ready market, is the fact that there 
Is à wide demand for just such high-grade steel castings as can only 
be produced from the electrie furnace. ‘The machinery trede is 
Constantly raising the standard specifications whenever there is the 
slightest chance that public safety would Le endangered on account 
of low-grade steel being employed fcf important details. The 
Amount of inquiries for electric furnaces coming in from all peits of 
the world, and expecially from the United States, is astonishing, end 
ia sure indication of the future of electric steel melting. People are 
beginning to realise that the electric furnace hes come to stay, but 
that it is by no means " fool proof" It is quite p oesible to spoil steel 
in several ways, and it must not be expected that any perscn not 
familiar with steel generally should ke able to use the electric furnace 
lohest advantage. If, however, the quality of the steel in any charge 
is not satisfactory, it is in most cases possible to correct this by 
making proper additions to the bath, keeping it long enough to obtain 
exactly the steel which is wanted. Lf hand'cd with reasonable core 
and intelligence the electric furnace is really a mest useful and eaxily 
managed melting apparatus, certain to play an important rote in tke 


future development not only of the stecl casting industry, Lut n th: 


whole art of iron and stec] making; 
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EXPERIENCE OF THE PACIFIC GAS AND ELECTRIC CO 
WITH THE EARTHED NEUTRAL.* 


BY J. P. JOLLYMAN, P. M. DOWNING AND F. G. BAUM. 


Semmary.—Vhe Paper gives an account of a distributing system 
operating with an earthed neutral and discusses the advantages of this 
method, 

The Pacific Cas & Electric Co, operates a very extorsive CO-evcle 
transmission network in Central Celifornie. The 60 kv. system com- 
prises e bout 1,260 miles of three-phase circuit. It is supplied directly 
hy nine hycro-elcetric plants having an installed genciztor ci pecity 
of 67,310 kw., erd three stem plants beving en installed turbo- 
generator ez pacity of 68,000 kw. In eddition, there gre 1,200 kw. 
of steam engine driven. generators in the company’s steam plants 
which are kdd in reserve. The 100 kv. system, which has just been 
put into operation, has one hydro-clectrie generating ste‘ion of 
25,060 hw. capecity end 109-5 miles of circuit. The entire output is 
fed into the CO kv. system through one sub-ste‘ion. For the purpose 
of the receipt or delivery of power the 60 kv. system is connected zt 
different points to three €O kv. systems belonging to other com- 
panes end one 100 kv. system through (transformers. These. con- 
nections very considcrebly increase the length of circuit 2nd totel 
generetor capacity connected. to the 60 kv. system. The entire 
EO kv. end the 100 ky. systems cre usually op. vested in pare lel. 

The transformers èt ell the company's own goncrating stations and 
at ell important. sub-stetions heve their high-tension windings 
Y connceted with tke neutral solidly carihed. The Icw-tension 
windings cf the gencreting station transformcra ere ncerly ell delta 
connected, as are also ebout helf of the sub-stetion transformers, 
The remzining sub-stetion trensformers heve both windings Y con- 
nected with solidly czril el neutrals. In. most of the sub-stations 
where the low-tension windings are deltz connected s switch is pro- 
vided between the high-tension neutr?! end the eziih, which is 
normally kept open. This avoids the &liori-cireuiting of one trens- 
former in case of an certh on the transmission system, and prevents 
the sub-stetion being cut off from the system by the opening of the 
protective devices on the high-tension side of the transformers. 
The three €0 kv. systems to which connection is mede all operate 
their (ransfomers Y connected with the neutrals solidly carched, but 
the conncetion with the 100 kv. system is through transformer: con- 
nected delta to delte. This method cf connection. is not theo- 
retically ecrrect. where power is to be fcd from the delta-eennected 
{rensformers into the earthed Y system, beeeuse en. carih on one 
wire of the line connecting the delta-conneeted source of supply with 
the earthed Y system will impress 173 pcr cent. of normed voltage 
across the high-tension windings of two of the transformers in the 
earthed Y banks. The resulting disturbenee in the low-tension 
circuits is very severe. Our experience proves conclusive Iv that this 
method of connection is not desirable, At all generating stations, 
and at all important junction points end sub-stations, the 60 kv. 
lines are controlled by oil switches. The lines cre switched out under 
eny condition of load or shori-circuit es cecesion demands. We 
considcr that the earthed neutral system, gs compered with the delta 
system, affords the following iniporient advante ges :— 

l. With Regard to Transformers.—Trensformers eve wound for 
only 57-7 pcr eent. of the veltage required in the delte System. The 
cvercge veltzge to the neutral frcm all points of the wirdings is 
“0 per cent. of the voltage from line to neuter); that of e delta bank 
is 69 percent. The windings have 173 per cent. the curent ee pacity 
of tlic windings of a delta transformer. In zddition, there is only one 
line terminal per single-phase transformer, wiring for a spzre unit is 
much simpier, and the high-tension windings may be uscd as auto- 
transformers in supplying small emounts cf power to lower voltcge 
circuits, Our experience confirms our belicf that the fewer turns of 
greater current capacity and the fixcd lower average voltage to 
earth of the transformers greatly increase thcir reliability. 

2. With. Regard to Transmission Lines.—The maximum voltage 
on the line insulators is fixed and is nevcr more than 57-7 per cent. 
of the line voltage. It is possible to maintein polyphase service at a 
sub-station cn a branch line with only two wires in the excnt of 
one wire being cut out. This cannot be done on a delta system 
unless one phase of the whole system be earthed, and this is very 


* 


undesirable. 

3. With Regard to Operation.—With the neutral earthed, a wire 
down is instently detected, and power must be immediately cut off. 
This is exceedingly imporient where many of the circuits run through 
thickly cettled districts. Inasmuch as practically ell our importent 
leads ere reached by two lines, or zre on a loop, service is not more 
then momenterily intesruped by a failure 2t one point. A line of any 
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length may be charged at full voltage without shifting the static 
neutral. It is impossible to close all phases of a circuit at exactly 
the same instant. In a delta system the first phase closed will in- 
crease the capacity to earth of that phase of the system and thereby 
draw the static neutral toward that phase. This sudden shifting of 
the static neutral is the cause of an unnecessary strain on the insula- 
tion of the system. We know of failures from this cause on delta- 
connected systems. Finally, and most important of all, is the fact 
that in extensive high-voltage delta-connected systems an carth 
is often followed by a disturbance of such power that. breakdowns 
of insulation at other points take place. Such a disturbance generally 
results in serious damage to apparatus and service. The cause of 
this type of disturbance is found in the oscillatory character of the 
ere, Which takes place from a delta-connected system to carth, 
together with a large amount of current which will flow in such an 
wre if the system is extensive. ag 

Certain districts in which we operate occasionally have heavy 
fogs, which are carried in from the Pacific Ocean by the prevailing 
westerly winds. It has been our experience in these districts that 
lines on pin insulators have given. better service when operated 
earthed Y at 60 kv. than when operated delta connected for a much 
lower line voltage. It seems probable that the leakage over the 
insulators in foggy weather was sufficient to set up oscillatory dis- 
turbanees which caused more trouble than has the higher but more 
stable line voltage. We have found that the earthed Y system is 
entirely free from such disturbances as these. The frequency of an 
are to earth is that of the system. Any damage is confined entirely 
to the point of failure. The short-circuit currents have not caused 
any damage to generator or transformer windings. Due to the dis- 
tribution of the sources of power, any given point on the system will 
have a good many miles of line between it and several of the generat- 
ing plants. Hence it is doubtful in many cases if more current 
would flow in a short-circuit to carth than would flow to earth if the 
system were delta connected. The drop over the lines from the more 
remote generating plants to a point at which an earth may take place 
serves to prevent the voltage at points removed from the trouble 
from dropping to zero, aud therefore the service is not scriously 
interfered with except in the vicinity of the trouble. 

We believe that the operation of our system with the neutral 
carthed causes less disturbance in the circuits of our neighbours, the 
telephone and telegraph companies, than would be the case if we 
operated delta connected. In conclusion, we may say that the opera- 
tion of our high-tensjon network with the earthed neutral has been 
entirely satisfactory. We do not believe that we could give as good 
service, With as high a degree of safety to the public, with any other 
system, 
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"PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently ished have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Patent Agents, 
70 ae T2,C pane lane. aoa W.C. nego hich the application 

erever the date applied for differs from e On M. ap was lodged 
al the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
13.157 Brackarr & JacosBs. Railway block telegraph indicators. 
19.125 Creep & CREED, BILLE & Co. Telezraphy. 
21.029 Bastian. Electric glow lamps. 
21.191 Goutton. llluminators or reflectors applicable to electric and other advertising 
siens and the like. 
21,472 Heciiister. Magneto-electric machines. 

A maeneto-electric machine provided with a permanent magnet in the form of a 
tube with diametrically opposite portions removed from one end or near the opposite 
end. and within which the armature is axially mounted. 

21.689 BritisH THOMSON-HousToNn Co. (General Electric Co.) Power systems. 

21.921 Kennepy & Turner. Telephone exchange apparatus. 

21,997 Gass & WESTERN DENTAL Mro. Co. Electrically-heated hot-air syringes used in 
the practice of dental surgery. 

22.146 Geir. System and apparatus for high-speed telegraphy. 

22,402 TuoMAs & THomas. Electric cooking ovens. 

A cooking oven which is fitted internally with electric heaters, and provided with 
flues on the inside of the sides, or sides and ends to cause the air in the oven to circu- 
late, and the body of which is comrosed or made of one piece of earthenware. 

23.492 WaLLEs & Ropway. Electrical cutouts or fuses. 


24.560 NintEgTT. Electrolytic apparatus. . 
25.144 AsHcrort. Productionot alkali metal alloys by the electrolysis of alkali hydroxide 


in the molten state and in the obtainment therefrom of alkali metals and alkali 
metal compounds. 

25,477 Hott & Smitu. Electrical switches or circuit-breakers. 

26.623 O_msTEAD. Vcltage regulators for clectric generators. 


Electric bells. 
1914 SPECIFICATIONS. 
231 HuNTINGTON. Suspenders for electric cables and the like. 
5.346 DEAN. Electric diaphragm horns or alarms. (15,3/13.) 
5.693 DownpE:t. Electric contact devices for arc lamps, variable resistances, and the 
like. 

An electrical apparatus in which current has to be conveyed between two rela- 
tively moving nerts, the interposition between said parts of wheels or discs mounted 
on roller or ball-bearings. so that the transference of current takes place between 
surfaces in rolling and not s!iding contact. 

10.473 THomas CROSBIE & Sons (Ltp.) & Rovers. Electric diaphragm alarms. 
12.983 WeirERS, McCaw & Wou.rers. Electrically-operated lock for railway carriage 
and other doors. 


APPLICATIONS FOR PATENTS 


Note.—The undermentioned Applications (except those marked t) are not 10 
public inspection until after acceptance of Complete Specifications. Those mar * are. 
open to inspection 12 months after the date attached to them, if they have not been published 

previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk ts ' 
October 2, 1914. 7 
20.436 Evans & J. B. SAunpers & Co. Railway electric signals. (Addition to 20,318/13.) 


20,452 BETULANDER AUTOMATIC TELEPHONE Co. & CREWE. Impulse responding: 
devices. 

20,453 BETULANDER AUTOMATIC TELEPHONE Co. & AITKEN. Telephone exchange 
systems. 


20458 Lanpis & Gyr. Prepaymentelectricity meters. (1/10/13, Switzerland.)* 
20,460 Dinsmoor. Arc lamps. . 
20,471 Hue. Signalling-apparatus for railways and the like. 
October 3, 1914. . 
20.478 WHALLEY. Carryine, conveying and storing electric lamp bulbs. 
20.486 CAMrBELL. Mine signalling apparatus. . " 
20,505 Soc. ANON. DES ETABLISSEMENTS L. PrERIOT. Installations comprising electrc- 
magnetic machines. (13/10/13, Belgium.)* 
October 5, 1914. 
20.540 Best & CRESSALL. Electrical heating apparatus. 
20,549 Beaver & CLAREMONT. Hich-voltage insulated cable. 
20,551 and 20.552 Bruck. Magnetic separation. (Addition to 11,898/11. 4/10/13, 
Germany.)* 
20.556 GLEDALL. Switch for testing telegraph lines.* D. 
20,557 B.T.-H.Co. (G.E. Co., U.S.) Electric current transmission systems. 
20,563 BLAcKMAN & WINDLE. Electric switches of the tumbler type. 
October 6, 1914. ] 
20,574 RoBERTS & Co. & Wvrp. End-door fastener for railway and tramway vehicles. 
20,580 Corris. Electric-lamp holders. i 
20,587 Davis. Instrument for testing low-tension magnetos as used on internal- 
combustion engines, a . 
20,595 CLARK. Fluorescent screen localiser with combination of stereoscopic protos 
graphic attachment for use with the X-rays. 
20,603 Mappick. Attachment to prevent theft of electric lamps or globes. (19/2/14, 
Australia.)* . 
20,614 FAIRWEATHER. (Singer Mfg. Co., U.S.) Power transmitters. 
October 7, 1914. 
20,633 Seymour & Sr. HELEN's CABLE & Russer Co. Accumulator cells made of 
ebonite or the like. 
20,636 WH:ncuP & WHITAKER. Telegraphic gun. 
20,646 Simplex CONDUITS, LTD., & WATERHOUSE. Electricity meters. , . 
20,650 TAE TRIE KENYON & TORRANCE. Apparatus for generating high-tension 
electricity. 
20.667 STALLAN. Variabie-speed gearing for use in the transmission of power. -- 
20,671 CoNNELL & Houne. Electrodes for secondary batteries. 
October & 1914. : ; 
20,087 HoLmes & BrierLeyY. Means for rendering air, damp and water-tight the junction 
e wires or cables with boxes or casings containing electric apparatus and 
c like. 
20,695 Parkinson, RAtLING & GARRARD. Electric fuse or cut-out boxes having multiple 


ways.* 
20,714 Wess & Witt:AMs. Apparatus for bleaching by electrolysis. 
20,718 Proctor. Arc lamps. 
20,728 CortiNs & Corriıns. Electrical heating-elements. 
October 9, 1914. ; 
20,776 Witson & SHEPHERD. Electrical igniting-apparatus for internal-combustion 


engines. 
20,782, UE 20,784. MaRELLI. Electric machines. 125/10/13, 6/5/14, 21/3/14, 
aly. 
20,786 Arno. Methods and apparatus for the determination of the complex energy 
delivered by alternating currents. (Addition to 9,580/10.)* 
20.790 Bertino. Electric heaters. 
20,796 Hort & SmitH. Electricswitches. (Divided application on 25,833/13. 11/5/14.)* 
. October 10, 1914. ; 
20,803 Keast. Coin-freed apparatus for testing manual strength of pull and electri 
- circuit endurance. i 
20,805 CLARKE & CHADBURN's (SHIP) TELEGRAPH Co. Ship's teleg aphic apparatus. 
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ELECTRICITY IN THE DAIRY INDUSTRY. 


We are rot sure whether we are quite correct in raising 
dairy work to the level of an industry, but judging by the 
Exhibition at the Agricultural Hall, London, which has been 
arranged by the British Dairy Farmers’ Association, and 
which has been opened during the present week, the extent 
of the activities in this class of business is very considerable. 
Ü recent ycars dairy working has come to be identified with 
machinery of one class and another, so that certain opera- 
lions which were in the olden days carried out individually 
ind laboriously by hand, are now conducted upon a grand 
sale by means of elaborate machinery. Even the cows 
have ro objection to being milked by mechanical 
means, and we are more or less accustomed to believing that 
‘his method of extracting the lacteal juice from the udder of 
le cow is both harmless ard hygienic. An incrcasing 
number of these. machines is now being driven by elec- 
maty. Similarly, much of the dairy working plant is 
mung under the thraldom of the electric motor with every 
‘dvantage in the way of cleanliness and efficient operation. 
“owehow one does not like to think of gas, steam and petrol 
“gies: about a dairy. The electric motor does its work 
“ith o much less bother and with so few gadgets that it fiis 
ibsolutely naturally into the mechanical equipment of a 
nodem dairy. There is no record of the actual number of 
"trie motors which are driven off supply mains and in- 
taled in milk distributing and butter-making centres, but 
" believe that it represents a considerable figure. The 
laity trade was one of the first to appreciate the importance 
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the modern dairyman upon matters electrical. He appre- 
clates the important service which electrical energy can 
render in the sterilisation of the material which he has to 
We understand that experiments are 


| strikingly new, gives an admirable index of the outlook of 


18 | 
19 


handle every day. 


19 

being conducted with a view to the production of a chcap 
20 We TS 

and efficient sterilising plant which can be made use of by 
20 | milk distributors wherever a publie electricity supply is 
97 | available. Apparatus of this class does not usually con- 
sume a large amount of energy, but this fact is not likely to 
e prove a bar to its installation. It will be instructive to 
99 | observe when the next annual exhibition is held what steps 
99 | have been taken towards this very desirable end. We 


wish the enterprise every success. 
The claims of the electric vehicle are also forcing them- 


selves upon the attention of dairy engineers and milk sup- 
pliers. The motor vehicle is not used to any great extent 
in the transport of milk from the country districts to the 
central distributing depots. The railways appear to have 
satisfactorily handled this section of the milk supply. But 
it is the stage where the railway companies deliver the 
milk to the depots that the electric vehicle can render valu- 
able service. From the goods yards the heavy cans can bc 
hauled either to a central depot or they can be dropped at 
milkshops or sub-depots in various parts of tho city which 
is being served. Similarly, the milk round can be cfficicntly 
served by an electric vehicle, for the simple reason that it 
is for that class of short haul, frequent stop, service that the 
‘electric " is specially suitable. One or two firms in Lordon 
are already experimenting with electrics, but naturally 
progress will for a time be slow. But it is wort hy 
of note that the dairy industry has an eye to the merits of 
the electric vehicle, and we feel sure that it will give it every 
opportunity to prove its merits in this particular field. 


Automobiles in the United States. Fisures compiled bv 
" Automobile " show a total of 1,518.350 automobiles, petiol 
and electric, in use in the United States on July 1, an increase 
of about 250,000 since the first of the year. Among the states 
whose registration lists perinit the separation of the statistica 
for petrol and electric vehicles, Pennsylvania is reported to 
have 7,455 electric passenger cars and 2,461 electric trucks 
New York 7,000 electric cars and 2,992 trucks, Indiana 1,000 
passenger cars and 500 trucks, Massachusetts 823 cars and 695 
trucks, the District of Columbia 710 cars and 90 trucks, and 
Connecticut 400 cars and 200 trucks. In the sixteen states 
thus reporting separate petrol car and electric-car statistics the 
electric passenger cars numbered 18,055 against 508,673 petrol 
cars, and the electric trucks 7,086 against 31,556 petrol trucks, 
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LEGAL INTELLIGENCE. 


Trading with the Enemy Act. 


On Tuesday Mr. Justice Warrington gave an important decision upon 
sec. 3 of the Trading with the Enemy Act, 1914. The section enables the 
Board of Trade when (inter alia) it appears that the control or manage- 
ment of a firm or company has been or is likely to be so affected by the 
state of war so as to prejudice the effective continuance of its trade or 
business and that it is in the public interest that the trade or business 
should continue to be carried on, then the Board of Trade may apply to 
the High Court for the appointment of a controller of the firm or com- 
pany. In the present case (Meister, Lucius & Bruning, Ltd.), the com- 
pany was incorporated under the English Companies Acts on March 30, 
1901, and was possessed of a factory at Ellesmere, where it manufactured 
synthetic indigo on a large scale. At the outbreak of the war the eom- 
pany had issued 7,000 shares of £10 cach, of which 6.988 were held by 
German subjects resident in Germany ; there were four directors of the 
company, all German subjects, resident in Germany. The secretary and 
manager of the company was Dr. Martin Liebert, a naturalised British 
subject residing at Manchester. Since the outbreak of war Dr. Liebert 
had received instructions from the directors of the company to close the 
factory. The Board of Trade now petitioned for the appointment of 
Sir Wm. Plender as controller of the business, which it was in the public 
interest should be carried on. 

His Lorpsuip decided that where an act said that an application 
might be made to the Court that application might be made by motion, 
Before the Court appointed the controller it must have some evidence 
beyond a mere statement by the Board of Trade that it appeared to them 
that a certain state of things existed, The Court must be satisfied on 
some evidence that the state of things really existed. He thought that 
the controller ought to be ordered to give the usual security given by a 
receiver. With regard to passing his accounts, the controller was to be 
appointed to carry on & business. He was not carrying on & business to 
wind it up as a receiver and manager in a debenture-holder's action. He 
was merely appointed to keep the business as a going concern during the 
continuance of the present state of war. and until the carrying on could 
be resumed by the company in the ordinary way. That being so, it would 
be inappropriate to direct the controller to pass his accounts. AJl that 
was necessary was that there should be some security that the common 
business accounts of the company were properly kept and vouched. The 
Court ought to reserve to itself power to require the controller, if neces- 
sary, to render and vouch his own accounts in addition to those of the 
company, but it was unnecessary to direct that he should, as a matter of 
course, render and pass those accounts. Then, in order that the Court 
might be kept informed as to the position from time to time of the com- 
pany's business, he ought to make periodical reports as to the position 
of the business and as to the result of carrying it on. It would be con- 
venient that he should make reports every three months so long as he 
should continue controller, and a final report on his heing discharged from 
that office. He had already, as an emergency measure, taken possession, 
and he thought, therefore, he might appoint him controller as fiom 
Sept. 18, 1914, to receive and take possession of the assets of the com- 
pany, to manage and carry on the business with the powers of a receiver 
and manager appointed by the Court, with such modifications, restrictions 
or extensions as the Judge in Chambers may from time to time direct, 


Osram Lamp Works (Ltd.) v. Corona Lamp Works (Ltd.) 


On Friday last application was made on behalf of defendants in this 
action to Mr. Justice Sargant for a postponement of the trial until after 
the expiration of the war. Mr. Frost (for defendants) said the ground 
for the application was the difficulty of getting expert evidence from 
Germany and the fact that some of the witnesses required at the trial 
were serving with the British forces. 

Mr. WALTER, K.C. (for plaintiffs) opposed the application and re- 
minded his lordship that under an order of the Court experiments had 
been conducted in the presence of experts on both sides. The evidence 
of those experts was available. 

Mr. Frost submitted that there could be no hurry for the trial, as 
defendants had discontinued the manufacture of the lamps complained 
of about two years ago. The writ was issued so long ago as December, 
1912, and plaintiff had been in no hurry to bring the action to trial. 

Mr. WALTER said he would not oppose a reasonable adjournment, so 
that defendants could put their evidence properly before the Court. 

His Lonpsurp directed that the case should not come into the list for 
hearing before six weeks, and if defendants found it impossible to be 
ready by that time they could make a further application. 


| Herbert Morris (Ltd.) v. Saxelby. 


On Thursday last the hearing of this action was concluded before Mr. 
Justice Sargent. Plaintiffs sought an injunction to restrain an alleged 
breach of covenants contained in a service agreement of April, 1911. 
Plaintiffs’ complaint were that though carrying on a general engineering 
business they specialised in such things as overhead electric runways, 
tramway cranes, &c., and the fact that defendant had left their employ 
and entered that of Messrs. Vaughan & Co., trade rivals, was calculated 
to do them serious injury. The defence was that as regards the covenant 
not to disclose anything that had come to his knowledge as a servant of 
plaintiffs defendant had not nor did he propose to disclose any conti- 

_dential information, and as regards the clause prohibiting him for seven 
years from entering into the employment of any firm in the United 


Kingdom which traded in the goods specialised in by plaintiffs, it was 
too wide and not necessary for plaintiffs’ protection. 

Mr. Walter, K.C., and Mr. Kerly, K.C., appeared for plaintiffs; and 
Mr. Mark Romer, K.C., and Mr. Sheldon for defendant. 

Mr. WALTER said that plaintiffs, who were established in 1880, had 
stan "ardised certain things after numerous experiments and trials, with 
‘the result that they could go to the trade with an advantage over com- 
petitors. Secrecy as to measurements, &c., was of great impoerance to 
them. Defendant entered their employ as a young man straight from 
school, and was taught draughtsmanship. By 1906 he had become chief 
departmental draughtsman, and in 1908 he was sent to Cardiff as resi- 
dent engineer. In February, 1909, he was transferred to London, and in 
1910 to plaintitfs at Loughborough, where he was given charge of the 
selling department of the special branch of the business in question. In 
]911 he was asked to and did enter into an agreement, the restriction 
covenants of which. it was alleged, he had infringed. The agreement 
was for two years certain, but terminable by four weeks! notice on either 
side, Shortly before April, 1913, when the two vears would expire, 
defendant gave notice to determine the agreement, and he left plaintiffs 
on April 19, 1913. He then went toa French firm who had done business 
with plaintiffs, but returned to England in February, 1914, and entered 
the service of Vaughan & Sons, who were active competitors with plain- 
tiffs in the supply of the very things plaintiffs had made their speciality. 

In answer to a question from his Lordship, Mr. ROMER said defendant 
was not now with Messrs. Vaughan. 

Mr. WALTER said that the plaintiffs were in 1911 almost without com- 
petitors in the pulley blocks and other things they had made their 
specialit y. and those things formed about three-quartersof their business. 
Defendant had acquired much information as to size, width, &e., Of various 
parts used by plaintiffs, and that would be very valuable to competitors. 

Mr. Morris gave evidence in support of plaintiffs’ case. 

For the defence, Mr. Saxelby gave evidence, and said that before 
accepting an engagement with the French firm he tried to get employ- 
ment with an English firm not dealing in plaintiff's specialities, but failed. 

Mr. ARNOLD GooDWIN, managing director of Arnold Goodwin & Sons 
(Ltd.), spoke to having manufactured pulley blocks for plaintiffs in the 
early nineties. ‘There were a number of firms who manufactured them; 
there was no secret process or patents in connection with their manufac- 
ture. It was very unusual, and he thought very unfair to have restric- 
tion covenants in connection with that kind of business. His firm did 
not think it necessary for their protection. 

Other evidence was given. and after counsel had addressed the Court, 
his Lordship reserved judgment. 


Armorduct Mfg. Co. (Ltd.) v. H. Defries & Co. 

In the City of London Court on Thursday last plaintiffs sought to 
recover from defendants £1. 10s. Gd. for goods supplied. — Defries did not 
dispute the debt ; he said he had paid £20 to plaintiffs and he objected to 
pay the balance as plaintiffs were a German company and alien enemies. 

Mr. LIDDLE (plaintiffs! solicitor) said that the company was registered 
in England, and it had been held that such companies could trade here. 

Mr. H. F. Marchant (secretary of plaintiff company) stated that the 
company was registered eight years ago. Three English shareholders 
held 380 shares and the rest (1.435) were held by Germans. The managing 
director was a naturalised German. 

Judge ATHERLEY-JONES said that the secretary seemed to have fallen 
among Germans. Upon perusing a list of shareholders he found they 
were practically all Germans. 

Mr. MARCHANT added that the company employed nearly 200 workers 
in large works at Birmingham, and they were all British. 

Judge ATHERLEY-JoNEs was sure no Englishman wanted to behave 
ruthlessly to German traders, whatever might be done by others, and 
they should observe the ordinary requirements and conditions of inter- 
national law. In that case if he found for plaintiffs he would be offering 
the benefit of the English courts for the purpose of ministering sustenance 
totheenemy. The doctrine of the alien enemy had never been expounded 
with absolute lucidity. He would be shocked if a judicial authority did 
not give protection to a German in this country against whom, say, & 
crime was committed if the safety and security of his person were affected. 
But the internal affairs of the company before him showed that the profits 
would go to Germany, and dismissed the action,with coats. Defendant had 
honestly discharged his ohligation to his country in raising the question. 

Mr. LIDDLE asked for leave to appeal, which was granted, 


Frank v. Hankow Light & Power Co. (Ltd.) 

On Monday Mr. Justice Joyce heard this action to decide whether the 
interest pavable on the ordinary shares of the company was cumulative 
or uncumulative. 

Mr. SToNE, who appeared for plaintiff (representing the deferred 
shareholders), said that the company was formed in 1906 with a capital 
of £20,100 divided into 2,000 shares of £10 each, and 2,000 deferred 
shares of a shilling each. By the prospectus it was stated that the 
ordinary shares were to bear a non-cumulative interest of 8 per cent., 
and that was confirmed by the memorandum and articles. Seven were 
originally issued to the seven signatories of the Memorandum of Associa- 
tion. Directors were appointed at a meeting held on Jan. 12, 1906. A 
certain number of ordinary were allotted, the whole of the deferred 
shares having been allotted to the vendors or their nominees. Finding 
that the applications for ordinary shares were not coming in as quickly as 
was desired, the directors at a mceting resolved that the 8 per cent. 
interest payable on them should be cumulative instead of non.cumulative. 
At a general meeting a resolution to that effect was passed, and this was 
duly confirmed at a subsequent meeting. Counsel, however, contended 
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Basingstoke.—The municipal electricity supply works were 


that the alteration was bad as the articles of association provided that the 
intereat was non-cumulative, and persons having subscribed for shares on | formally inaugurated on the 15th inst. by Councillor Tigwell, chair- 
that footing the company had no power to alter it. man of the Lighting Committee. 

Birstall.—The Electrical Distribution of Yorkshire have notified 


Mr. HrouES, K.C., for the company, explained that the action was a 
friendly one, and argued that inasmuch as there was power in the articles 
the Urban Council that they intend to lay electric supply cables in a 
portion of their area of supply. 


for the company to make alterations and also power to the directors to 
"ompany,the alteration was lawfully made. 
Brierfleld.—The L.G. Board have sanctioned a loan of £250 for 
mains (repayable in 25 yeara) and £250 for services (15 years). 


exercise all powers vested in the € 
His LoRpsHIP held that all the ordinary shares, whether issued or not, 


should bear cumulative interest. 


Coniston.-—At a recent publie meeting of residents a resolution © 
was passed approving of Mr. Best's scheme for the registration of a 
limited liability company for the erection of electricity works and the 
supply of electric current in the district. 


. Electricity Works Protection.—At the last mecting of Barnes 
Urban Council it was reported that the police required the screening 
of the electricity worka. 

The elect;ica] engineer (Mr. C. S. Davidson) estimated that the work 
could be carried out for £47. The material he proposed to use would not 
be so heavy as that used at the General Post Office, but by putting on the 
slant it would be quite effective. 

In the course of discussion it was stated that it would cost £250 to 
Rcreen the works with material similar to that used at the General Post 
Office, and on a vote being taken, six voted for and six against the 
motion, the Chairman giving his casting vote against it. 

Great Yarmouth.— Last week the electrical engineer (Mr. G. 
Bryant) reported that the mains under the river were insufficient to 
carry the current. for both tramways and street lighting, and it was 
decided to obtain a report on the provision of overhead maina. 


London Electricity Supply Scheme.—The London County Council 
have convoked a further conference for Nov. 5 of representatives 
of local authorities interested in their electricity supply scheme, and 
at the mecting of the Council on Nov. 10 the question of proceeding 
with the proposed Bill for the necessary powers will be considered. 


Maidstone.—At a meeting of the Council in committee last week 
it was resolved that the electrical engineer (Mr. E. E. Hoadley) Ee 
requested to refund any bonus received by him for the past year in 
excess of the £500 limit for his salary and bonus combined, which was 
fixed in 1910. 

Midhurst.—The Rural Council] have rescinded their previous 
resolution, and they have informed the promoters of the local electric 
light company that they consider it very desirable that the pro- 
vision of electric light for the parishes of Midhurst, Easebourne and 
West Lavington should be hy means of underground wires, but if 
that course should he found to be impracticable for financial reasons 
the Council would not withhold their consent to the erection of 
standards and overhead wires. A Committee of members from Mid- 
hurst, West Lavington and Easebourne, with Mr. Moffatt and Mr. 
Aman, was appointed to meet the representatives of the company to 


Re Asuncion Tramway, Light & Power Co. (Ltd )—On Friday Mr. 
Justice Warrington appointed a receiver and manager of this company, 


the property of which is in Paraguay. 


BUSINESS NOTICES. 


Mr. W. J. S. Jones, A.M.L E. E., is commencing practice as con- 
«tine. electrical and mechanical engineer at Norman-chambers, 
(reek street, Brishane, 

Plant Wanted.—An advertiser requires a second-hand generator 
and two electric motors, 

An advertiser wants for six weeks’ hire 
alernator. i 

Sale by Tender.— Tenders are invited for the purchase and removal 
from the Head Post Office, Glasgaw, of certain electrie power plant, 
which is in cfticient running order but. no longer required. Specifi- 
estion, giving full particulars, and forms of tender from the Con- 
toller, P.O. Stores Dept., Studd-street Depot, London, N. Tenders 
hy Ih a.m. Nov. 3. See advertisement. 

Patent Development.— The proprietors of patent No. 11,155/1909, 
relating to “ Improvements in Galvanic Dry Batteries," desire to 
dispose of same or to grant licences thereunder. Inquiries to Messrs. 
Cruikshank & Fairweather (Ltd.), Patent Agents, 65 and 66, 
Chancery-lane, London, W.C. 

Peco Electric Welding Machine.—-We have an inquiry for the name 
and address of the manufacturers of this machine. 


LIQUIDATIONS, &c. 


Claims against the Pump & Power Co. (Ltd.) (in lig.) are to be sent 
by Dec. 13 to Mr. L. R. Sankey, 5, Coleman-street, London, E.C. 

A mecting to receive an account of the winding-up of the Wright 
Electrical Sales Co. (Ltd.) will be held at West Bar-chambers, Boar- 
lane, Leeds, on Nov. 20. | 


B TT AMA 
ELECTRICITY SUPPLY. 


"n mms 
DELI UTRAM 

E EXTENSIONS. 

Hastings.— The Corpovation will defray the cost of laying electric 
tables on the Briseo Estate out of the loan of £5,000 previously 
"inetioned for prospective expenditure on mains, instead of having 
another loan of £1,185 for the work. 

Islington (London).—Mains are to be extended to Prebend. 
seet, at a cost of £120. 

Keighley. —At a recent meeting of the Corporation it was decided, 
on the recommendation of the Electricity Committee, to purchase a 
“ton overhead travelling crane at a cost of £400, and to extend the 
ane room at the electricity works at a cost of £1,000. | 
London County Couneil.—On Tuesday the adjourned recommenda- 
un of the Highways Committee to expend £17,700 on extensions at 
the Greenwich generating station was adopted. 

Southport. —The Corporation have applied for sanction to a loan 
0 125,000 for extensions of the electricity undertaking. 

: Swansea, — The electric supply mains are to be extended to Lloyd's 
“hea Works, Morriston, at a cost of £450. 

‘Wallsend. —The Urban Council have approved plans for the ex- 
tenxon of the Carville power station. 


à GENERAL. 

A psbury.—At the last meeting of the Council the Electric 
5s üng Committee reported that they had provisionally authorised 
* Consulting engineers to give notice to the various contractors 
ta "mene» the works, 
" E ommittee also recommended that Mr. Tunrnbull's appointment 
x bo engineer be terminated, with his consent, and that he be ap- 
; clerk of works on the contracts other than the buildings at 
I present salary. 

° report and recommendations were adopted. 


a 15 kw. or 30 kw, s.p. 
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discuss details. 

Sheffleld.—The Corporation have adopted the scheme for setting 
aside a site in Bow-street for new offices and buildings for the electric 
light department. 

Slaithwaite.—-The Urban Council recently considered the question 
of electricity supply. 

The clerk read the terms on which Huddersfield Corporation would 
supply energy in bulk, and these were considered unacceptable. "The 
Yorkshire Electric Power Co. stated that they could not quote at present. 
It was, therefore, resolved that the Council proceed with a scheme for 
generating and distributing energy for the district, and that an electrical 
engineer be engaged to advise the Council and to prepare and carry out a 
scheme. Mr. J. E. Schofield and Mr. V. B. Learoyd have been com- 
municated with. 

Stewartstown.—-A publie inquiry was held last week into the 
proposed electric lighting scheme. Mr. Brenna, engineer, supplied 
particulara of the scheme. | 


LIGHTING AND POWER NOTES. 


Ab2rdeen.—The Electricity Committee have agreed to supply 
electricity for power to Grandholm works and Don mills on terms 
recommended by the city electrical engineer, Mr. J. Alex. Bell. 


Edinburgh.—The Cleaning and Lighting Committee have re-: 
arranged the cha-ges for the public lamps in the city. 

In consequence of the reduction of the street lighting, it was thought 
unfair to continue the charge of £7. 10s. per lamp, and it has been re- 
solved to make a new charge—viz., £9. 16s. 8d. for a lamp lit all night, 
and £5. 3s. 8d. for a lamp used for only part of the night. About £3,300 . 
will be saved by the restricted lighting. 

Hendon.—The House Committee of the Guardians has instructed 
the Clerk to prepare a statement showing the cost of the electric 
lighting of the workhouse, as it has been suggested that the com- 
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mittee should consider the installation of independent generating 
plant. | 

Lowestoft.—The borough electrical engineer (Mr. W. R. May). 
acting on the instructions of the Admiralty, has recently erected on 
the North Quay eight 2,000 c.p. half-watt lamps for the use of the 
naval base, the cost of which will be paid by the Admiralty. 

The electric light station is to be insured at the amount it now stands 
in the books, against war risks for 12 months, provided it can be done 
at a rate not exceeding 5s. per cent. 


Oulton Broad.—-The Urban Council have renewed the contract 
with the Oulton Broad Electricity Co. for street lighting for another 
year. "n 


Poor Law Institution Lighting.— Clones Guardians have instrueted 
the local electric light company to carry out the electrie. lighting of 
their institution. | l 


Village Lighting.--Through the generosity of Sir James Reckitt. 
the streets of Swanland are to be illuminated electrically, elec- 
tric current being supplied from the plant at Manor House. 1n 
addition, the new village institute and the Congregational Church 
are to he similarly lighted. 


TRACTION NOTES. 


Birmingham.— On Tuesday the Tramways Committee reported 
that they had had under consideration :*:e question of the construc- 
tion of the tramways authorised by the 1914 Corporation Act. and 
they recommended that a tramway should be proceeded with as 
speedily as possible along Whitmore-street and Lodye-road, and also 
an extension of the existing tramway at Selly Oak, through Northfield 
and Longbridge to the city boundary at Rednal. 

The new tramway would effect a considerable saving of unproductive 
mileage, the cost of which at present was estimated at about £600 per 
annum. With regard to the éther tramway, the department were run- 
ning along the route the motor omnibus service authorised by the Council 
in May, 1913. At times the service was found to be quite inadequate to 
meet the traffic requirements, and from the experience gained the Com- 
mittee were of opinion that a tramway service was needed on the route. 
The total net cost of the tramways was estimated at £111,240. 

In proposing the adoption of the Committee’s report, the chairman 
(Mr. Harrison Barrow) mentioned that the enlist ment in the army of men 
employed by the department would cost the Corporation £21,000. an- 
nually. The receipts were considerably less than they were last year and 
the profits at. the end of the current year would not be large. The 
question of franking soldiers who had been treated at the hospitals and 
had recovered had been before the Committee, who had come to the con- 
clusion that it was quite impossible to start carrying soldiers free in all 
directions, 

After discussion the Whitmore-street extension was approved, but the 
Rednal line was deferred. 


Ilford.— At the meeting of the Council last week the chairman (Mr. 
W. J. O. Sheat) said that the revenue of the tramways undertaking 
had increased considerably, but there were eorresponding increases 
in expenditure. | 

Up to the present there was an increase in receipts of about £3,000. 
In addition to the £950 they were paving to Barking Council for the lease 
of the track from Loxford Bridge to the Broadway at Barking, they were 
paying £860 a year for current to run two extra cars, and about £700 in 
wages for motormen and conductors ; also the overhead equipment and 


the wear and tear of the cars had to be taken into consideration. The | 


total extra expense would be about £2,800 per annum. They were also 
making up the wages of those who had been called up for the war, and on 
the tramways undertaking that would amount to about £1,000 a year. 
The ratepayers therefore would see that there would not be any large 
surplus. It was decided to purchase a tramcar from Barking Council 
for £650. 

Northampton.— For some time there has been an agitation against 
the retention of Mr. J. Gottschalk as manager of the municipal 
traniways. 

Mr. Gottschalk was born in Germany and naturalised after the out- 
break of war. He has been resident in England for 37 years, his wife is 
English and he has no official connection with Germany. He has been 
manager of the Northampton tramways for 28 years, for the last 11 years 
of which he has been in the employ of the Corporation. ‘The staff of the 
tramways had affirmed their contidence in him, but à town's meeting 
demanded his dismissal. The Council have, however, decided by 28 
votes to 18 to retain Mr. Gottschalk. 

Southampton.— The tramways manager (Mr. L. Johnston) and the 
Chairman of the Tramways Committee have reported on their recent 
visits to various towns to inspect the running of motor 'buses. 

Kight different concerns were visited, and the two makes of vehicles 
of which they formed a very good opinion were those of Messrs. Thorney- 
croft & Co. and the Tilling-Stevens petrol-electric type. Users of the 


latter vehicle state that the maintenance of the electrical apparatus is ' 
negligible ; but as the construction of the armatures is almost identical 
with that of a tramway motor no difficulty would be experienced in 


dealing with any repairs by the existing staff. Under the special circum- 
stances, therefore, the Tramways Committee has been recommended to 
obtain quotations from Thorneycroft & Co. and W. A. Stevens (Ltd.) for 
three 40 H.P. "buses fitted with single-deck bodies, to a design approved 


by the Committee, and that each ’bus should be fitted with a complete ` 


C. A.V. lighting set. The Committee has, however, deferred the con. 
sideration of the whole subject for the present. 


TELEGRAPH AND TELEPHONE NOTES. 
New Wireless Telegraph and Cinematograph Regulations. - His 


Majesty in Council has made an order (dated Oct. 14) further amend- 
ing the regulations of Aug. 14 last under the Defence of the Realm 
Act, 1914. 

After Regulation 16 a provision is to be inserted that “ no person shall 
without the written permission of the Postmaster-General buy or sell or 
have in his possession or under his control any apparatus for the trans. 


mission of messages by wireless telegraphy or any apparatus intended to , 
he used as a component part of such apparatus, and no person shall sell 


any such apparatus to any person who has not obtained such permission 
as aforesaid.” 

For the purposes of the Regulation no apparatus ordinarily used as a 
distinctive component part of apparatus for the transmission of messages 
by wireless telegraphy shall be deemed to be intended to be so used unless 
contrary is proved, 

The new provisions also include authority for police constables autho- 
rised by the chief of police to enter and search premises in which there is 
reason to believe celluloid or cinematograph films are stored, and if such 


storage has not been authorised, or if the prescribed requirements have : 
not been complied with, to remove and destroy any such celluloid or ; 


films, 
With regard to the complaints which have appeared in the public 


Press concerning the increased cost of cabling owing to the war, one . 


of the correspondents who has written to the public journals is Mr. 
Frank H. Houlder, chairman of the well-known shipping firm of 
Houlder Bros. & Co. (Ltd.). Mr. Houlder put forward certain sugges- 
tions, and these have reccived the support of Mr. A. C. Baronio, of the 


Stenotelegraphy Co., a recognised cable and telegraph specialist,who . 


has devoted 40 veara of work to the compilation and standardisation 
of codes. Mr. Baronio pointed out some of the difficulties which 
have to be met with in connection with this important subject. In 
a second communication Mr. F. H. Houlder, writing to " The 
Times,” points out " that the Government is fully alive to the dis- 
abilities under which the business community is labouring owing to 


the existing regulations (which have, of course; been enheted. by the 


Government), and he testifies E AM 
to the sympathetic consideration given to outside suggestions by the 
authorities and to their earnest endeavouis to devise some means of 
relaxing the stringency of the conditions now imposed without imperil- 
ling the national situation. One must recognise (continues Mr. Houlder) 
the enormous increase in the difficulties of censorship that would ensue 
in the event of permission being given to use codes, even within a limited 
degree, having regard to the ease with which public, or any other, codes 
can be adapted to eonvey some other meaning than that implied by 
straightforward translation. I feel impelled (he concludes) to adve- 
cate patient contidence on the part of cable users in the efforts of the 
authorities to assist them. 
troubles in this respect are small by comparison with those of our erst- 
while business friends. i 

It is satisfactory to find Mr. Houlder recognising that it i: not the 
cable companies, but the exigencies of the country's service, that 
is the cause of any disability the cable-user may suffer. Ibis announced 
that a limited use of selected codes is about to be authorised. 


Radio-Telegraph Note.— Marconi's Wireless Telegraph Co. announce 


that their service to Honolulu has not been closed, as reported by the — 


United States Government, and that the commercial service is being 
carried on as usual. 
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Australasia.—-'l'he ** Australian Mining Standard " says Melbourne | 


City Council are recommended to reduce the price of current to 
Footscray, Port Melbourne and Brunswick in six months’ time from 
£6. 10s. per annum per kilowatt of monthly maximum demand, and 


075d. pez unit consumed to £5 and 0-65d. respectively ; also, that — 


Wil iamstown be supplied at the same rate. 


Messrs. H. R. Forbes Mackay (city electrical engineer, Sydney). J.E. 


Donoghue (chief engineer of the Elect. ic Light and Power Supply C orpn. ) 
and E. J. Erskine (manager for Crompton and (‘o.), recently appeared 


before the Interstate Tariff Commission in Sydney to support a petition 
by Melbourne Electric Supply Co. for the reduction of duty on electric | 


generators for direct coupling to steam turbines. The tariff made & 


It should be borne in mind that, after all, our : 
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distinction hetween turbines and generators. They thought that the 
latter should he on the same footing as the turbines, which were free if 

British made, By charging duty on generators the Commonwealth 
(avernment tended to increase the cost of electricity. 

Sydney Council recently adopted the Electric Lighting Committee’s 
recommendations that tenders be invited for are-lamp contact and 
auspension gears, mild steel gangway, &c., at power house, and that 
Pis, Gibson, of Brisbane University, be requested to act on behalf of the 
camncil in designing two steel towers, to carry 33,000-volt. transmission 
luis over the Parramatta River at Five Dock, to supply electricity to 
North Shore municipalities. 

The Victorian Railways Commissioners have issued certain information 
respecting the present position of affairs in connection with the electrifica- 
tion of the Melbourne suburban railway system, Contracts let to German 
firms are necessarily suspended, but a large amount of work has yet to 
be done before any serious inconvenience will be experienced on that 
account. About 1,400 men are employed at Newport power station, 
Johmont car shed, and Princes-bridge and Newmarket substation works. 
The Commissioners have been advised by Mr. Merz that the construction 
of the various sections of the electrical equipment is being pushed for- 
wani hy the manufacturers, and some of the turbo-alternator seta and 
snbvtation equipments were expected to be ready for testing during 
August, and that a number of the motors with which the coaches are to be 
fitted, have been passed for shipment. Nearly 1,700 tons of boiler house 
plant, including boilers, economisers, furnaces and other material, have 
arrived from England and been conveyed to Newport. A number of the 
steel columns have been put into position, and about 900 additional 
columns and girders of various sizes await erection. A tender was 
rewntly accepted for the electric cranes for the substations on the Broad- 
mevlows-Sandringham line, which is the first to be electrically operated. 
The tender of Chambers, Scott & Co., for two 25-ton and two 15-ton 
electricallv-operated overhead travelling cranes for Jolimont car shed has 
ali been accepted, 

The report (for the period. from December, 1912. to June, 1914 
indusive) of. Amalgamated Wireless (Australasia) (Ltd.) shows a net 
prot of £8,616, The amalgamation comprises the former Australasian 
Wireless Co, (Ltd.) with the Australian branch. of Marconi's. Wireless 
Telesraph Co, Trading from the first seven months was handicapped 
ly the expense of running two organisations, but since then there has 
leen à gradual increase of profits. ‘Fhe company now controls, under 
sulsuly agreements for fixed terms, 75 passenger and cargo vessels, H 
B propesed to pay a dividend of 4 per cent., absorbing £5.600, to add 
£N) to patents reserve account, and carry £16 forward, The paid-up 
capital is £140,000. 

The report of Adelaide Municipal Tramways "Trust for the half-year 
ended July 31 indicates that satisfactory progress is being made. Trattic 
revipts were £161,840. and total revenue was £164,703, compared with 
£155,573 in the half-year to July 31, 1913. Working expenses were 
tllo (against £105,518). Net revenue was £63,677, and statutory 
chives were £60,988, leaving surplus of £2,688. A vear ago the net 
mente was £8,924 less than was required to meet statutory charges. 

The New Zealand Minister of Finance, Mr. Allen, says, in his annual 
statement, the scheme undertaken by the Government at Lake Coleridge 
for the development of electrical energy up to 10,000 H.r. is approaching 
vnpietion, and it is anticipated that the power will be available in 
Christchurch within the next two or three months. Contracts for the 
upply of power have been arranged with the City Corporation and other 
publ bodies outside the cit y boundaries, Feeder lines are being 
extended towards Lyttelton and in a southerly direction from Christ- 
church, It is probable that an addition to the generating plant will 
"wrtly be required. Requests have been made to the Government from 
ume to time by local bodies for the right to utilise for local purposes the 
Fater power which is at present unharnessed. 

The “Commonwealth Engineer ” says Mr. Jas. Rumford has been 
‘punted hy Wollongong (N.S.W.) council to report upon the electric 
letting of the municipality. . 

The use of electricity for industrial purposes is being extensively 
vlipted in the Murrumbidgee irrigation settlements and additions to the 
Per plant will soon he necessary. The towns of Yanco and Leeton 
ar both illuminated with electricity. 

The electric light was switched on from the substation at Box Hill 
Mnwading, Victoria) recently. It is proposed to further extend opera- 
wens to the shire of Lilydale, Croydon and Ringwood. Power is being 
pled by the Melbourne Electric Supply Co.. and the scheme will 
mipri the first rural electric supply around Melbourne, 

Application has been made by Port Augusta (S. Australia) Council to 
the State Bank for capital for electric lighting plant. 

NX. Leonard (Tasmania) Council has not confirmed the proposal to 
"s CLA for an electric lighting scheme for Invermay, Mowbray and 
`L Leonard's, 

Mr. J. S, Jones proposes to apply for permission to supply electricity 
“Sandgate (Queensland). 

Mode (N.S.W.) Electric Lighting Co. is considering the question of 
uitheating its generating plant. l 
Huntly (New Zealand) Council has decided to borrow £6,000 for 
ferity supply, WT 
J. H. J. W. Block, miller, Dimboola, has commenced installing 
"ity generating plant for Jeparit (Victoria). j 
! Brunswick (Victoria) Council propose to borrow £10,000 to extend the 
"ri lighting and power scheme throughout the municipality. 


Canada. The. Board of Control of Torento (Ont.) has passed a 
" -Aution instructing the Corporation Council to apply to the 
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Dominion Railway Board for an order compelling all railways to 
electrify their systems within the city and 2 miles beyond. i 

The engineering staff of the Harbour Board of Montreal (Qune.) is 
preparing plans for an elevated electric railway to replace the present 
steam line which runs along the harbour front. Construction work will 
not, however, be commenced until next season, 


EE 


the Union of South Africa, it is stated that theré would he an ad- , 
vantage in electrifying the Wynberg line in the Cape Peninsula, As 
an engineering proposition, the electrification of certain sections of 
the railways in Sonth Africa is not open to doubt, and theonly points 
to be considered are: Capital costs, working expenditure, choice of 
system and section of line to be electritied. 

Upon these matters the Administration should secure the mest eminent 
advice obtainable. He considers the time has now arrived when the 
services of à consulting electrical engineer who i« acquainted with the 
subject of electritication of railways should be obtained ; he should visit 
South Africa and study the local problems and conditions on the spot 
and thereafter submit his report and recommendations, Nteps should 
also be taken to enable the Administration to avail itself of the advan- 
tages which experience in other countries has shown are to be derived : 
from the adoption of eleetrification in the working of railways. 


FOREIGN NOTES. 


Argentine.-—The “ Review of the Rives Plate " savs the telephone ` 
service between Cordoba and Rio Cuarto is expected to he in opera- 
tion by December. 3 

The electritication of the local horse tramway in Quilmes is expected 
to be completed by Nov. 1. 

The Mayor of Santa Fé has asked the City Council to annul the reso- 
lution by which he was authorised to call for tenders for the having of the 
electrie light mains underground. A new electric light and power 
company is in process of formation in the town, having for its main obiect 
the supply of electric light and power in the agricultural colonies of the 
Province, The initial capital will be $1,000,000 m'n. 

The Government has approved the agreement. between the Buenos 
Aires-Quilmes Tramway Co. and the Anglo. Argentine Tramways Co. 
under which the latter company assumes the administration of the passen- -~ 
ger service over the two systems. 

The Minister of Publie Works is endeavoniing to obtain a reduction of 
the tariff of the River Plate Electricity Co, in La Plata. 

It is stated that the Gati Telephone Co, has offered to enter into a 
partnership with the Buenos Aires Provincial Telegraph Department and 
to transform the existing telegraph service into a telephone service. 

Exports of electrical goods from Germany to Argentine for the first six 
months of 1914 were as follows: Dynamos, motors, transformers (from 
100 kg. to 500 kg.) 203 tons (against ESO in 1913) ; dynamos, motors, ` 
transformers (over 500 kg.), 580 tons (against 831) ; are lamps, 22 (46) ; 
accumulators, 852 (537) ; cable, 3.036 (4.134) ;. metal filament lam pis, 
32 (54) : electric light, power, &c., anpliances, 843 (697) ; electric meters, 
77 (130) ; finished armatures and commutators, 122 (100) 

The report of the Compania Anglo. Argentina de Electricidad for vear 
ended July 31 states that the revenue has increased and the improvements 
and additions made in some of the electricity works have decreased work. 
ing expenses, ‘The first section of the electric tramway of Salta has been 

completed, the Villa Mercedes, Bell Ville, Salta, Tandil and Chivileov 
electricity works have been enlarged, and the mains for public and 
private lighting have been extended in Concordia, Chivileoy, Tandil and 
Villa Mercedes. ‘The company has now complete control of the Cia 
Andina de Electricidad and the Cia Electrica del Sud. The company 
could pay a dividend of 9 per cent. (as in the previous vear), but in view 
of the present situation the directors recommend that no dividend bo. 
paid, but that $100,000 be placed to reserve, S408,486.30 to prevision 
fund, $46,204.50 for directors’ fees and. $68,566.50 to new account. The 
authorised capital is $10,000,000 and the paid-up capital 85.944.500. 
There is also an issue of 6 per cent. bonds amounting to $2,500,000, of 
which $857,400 are held by the company. Gross revenue for the year 


was 823,543,354.40. 


MISCELLANEOUS NOTES. 


Exports Prohibited.— By an Order in Council of the 19th inst. the 
export of compasses, other than ships’ compasses, and sienalling 
lamps operated by electricity, and capable ef. being used for Sig- 
nalling Morse or other eode, has been prohibited to all destinations, 


Metropolitan Association of Electric Tramways Managers. -A 
meeting of the members of this Association was held on Friday Tast, 


when the following were present : — 

Messrs. Ullmann, of East Ham (Chairman) Schotield, of Leyton (Vice. 
Chairman), Bruce (L.C.C.), Coveney (Erith), Harvey (Ilford), Moffet.- 
(West Ham), Goodyer, of Croydon (Hon. Secretary). Mason. (South ` 
Metropolitan), Mackinnon (London United) and Hammond ( Metropolitan 
Electric). Messrs. Birkett (Southend-on-Sea) and C. Mittelhausen were, 
also present, and letters of inability to attend were received from Mesers, 
Kell (LCC), Stokes (Bexley), and Murray (Walthamstow), Messre, 7 
Ullman and Schofield were re-elected Chairman and Vice-Chairman 
respectively, and Goodyer re-elected Hon. Secretary. Various matters 

t2 


of interest weve discussed, a 


F 


South African Railway Electrification.-- In the annua] report of ! 
Mr. W. W. Hoy, general manager of the Railways and Harbours of 
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Generating Plant, &c. 


HAWARDEN Rural District Council invite tenders for the 
Supply, Delivery and Erection of Gas Engines, Suction Gas 
Plants and Dynamos, Switchboard, Balancers and Boosters, 
Storage Battery and Underground Mains. Copies of specifica- 
tion, &c., from Mr. Hugh G. Roberts, solicitor and clerk to the 
Council, and copies of specification and drawings may be 
' inspected, but not obtained, from the offices of the consulting 
engineer, Mr. J. W. Speight, M.I.E.E., Brook Lea. or the Elec- 
| tricity Works, Ormskirk. Tenders by Il a.m. Wednesday, 
" Nov. 11. See also an advertisement. 

BLACKPOOL Corporation Flectricity Committee invite tenders 
t: from British manufacturers for the supply, delivery and erection 
' of additional Plant at the Electricity Works as follows : Section 
E l to 5.—Water-tube Boiler (40.000 1b. duty), Mechanical 
l 
L 
t 
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Stokers, Economiser, Stecl Chimney, Coal Storage Hopper. 
Section 6.—One 1,500 kw. Turbo-alternator. Section 7.— 
Surface Condenser and Auxiliaries. Copies of specilication and 
conditions of tender may be obtained from Mr. Charles Furness, 
borough electrical engineer and tramways general manager, 
Electricity Works, West Caroline-street, Blackpool. Tenders 
to the Chairman of the Electricity Committee by Nov. 19. See 
an advertisement. 

CoxNAH's Quay (Flintshire) Urban Council require tenders 
by the morning of Nov. 6 for supply of Gas Engines, Suction Gas 
Plant, Pipework, Cooling Tank, Dynamos, Booster, Switch- 
board, Battery, Mains Services, &c. Specifications, &c., from 
Messrs. A. J. Leigh & Partners, Bank-chambers, Northwich. 


Electric Supply Cables. 


HamMersmita (Loxpoy) Borough Council invite tenders for 
the supply of High and Low-tension Underground Electric 
Supply Cables. Copies of specification. form of tender and 
further particulars from the borough electrical engineer, Mr. 
G. G. Bell, 85, Fulham Palace-road, W. Tenders to the town 
clerk, Mr. Leslie Gordon, Town Hall, by 4 p.m. of Wednesday, 
Nov. 4. See also an advertisement, 


Tramway Stores. 
| DvnBLiN UNrrEp Tramways Co. 1896 (Lrp.) invites tenders 


for the supply of General Stores, including Car Fittings, Iron 
and Steel Castings, Oils, Paints, Glass, Ironmongery, Electric 
Supplies, &c., for the year ending Dec. 31, 1915. Tender forms, 
conditions, &c., from the oftice of the secretary, Mr. A. N. 
Tresilian, 9, Upper Sackville-street, Dublin. Tenders addressed 
to the Chairman of the company, must be in by Nov. 9. See 
also an advertisement. 
Yorkshire (W. Riding) Electric Tramways Co. (Ltd.), WAKE- 
_ FIELD, require tenders by 9 a.m. Dec. 4 for one year's supply of 
Various Stores. Schedules from the Central Offices, Belle Isle, 
. Wakefield, after Nov. 9. 


Telephone Apparatus and Material. 
Tenders are invited for the supply of Accumulators, Power 


Board and Desiceating Plant and Telephone Instruments forthe 
AUSTRALIAN COMMONWEALTH Postmaster-Gencral's Depart ment. 
Tender forms, specifications, &c., may be obtained at the 
Commonwealth Office, 72, Victoria-street, London, S.W. The 
dates and places for receipt of tenders are given in an adver- 
tisement. ; 

Tenders are also required for the supply of Telephone Cords 
(Schedule No. 397) to the AUSTRALIAN COMMONWEALTH Post- 
master-General’s Dept. Specifications, &c., from the Deputy 
Postmaster-General, Perth (W.A.) to whom tenders by 3 p.m. 
Nov. 1l. 

The New Zealand Public Service Tender Board, WELLINGTON, 
N.Z., require tenders by 5 p.m. Nov. 4 for supply of 1,000 
Table Telephones. Specification, &¢., from the Controller of 
Stores, Post and Telegraph Dept., Wellington. 

Cables, Transformers, Switchgear, &c. 

TUNBRIDGE WELLS Corporation require tenders by Nov. 7 

for h. and Lt. Cables for 12 months. Specifications from the 
~ Borough Electrical Engineer. 
Tramway Construction. 

York Corporation want tenders by Nov. 9 fo: construction of 
about 1} miles of Light Railway (exclusive of overhead work). 
Specifications, &c., from the City Engineer. 
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Electric Wiring. 


Loxpow County Council require tenders by 11 a.m. Oct. 28 
for Electric Wiring and Fitting at Victoria (Hammersmith) and 
Woolmore-street. (Poplar) Schools. 
Chief Engineer, Spring Gardens, S.W. 

Loxbow County Council also require tenders by 11 a.m. Nov. 4 
for Wiring, &c. at Nenior-street (Paddington) elementary 
school. Specification, &e., from the Chief Engineer, Spring 
Gardens, N.W. 

The Standing Joint Committee of Glamorgan Quarter 
Sessions require tenders for Wiring and Fitting the County 
Police Station, Canton, Carptrr. Forms of tender from 
County Hall, Cardiff, where tenders are to be sent hy Oct. 26. 


Tramway Trolley Wire. 
Loxpox County Council require tenders by 11 a.m. Oct. 27 


for supply of 20,245 yds. of Grooved Trolley Wire. Forms of 
tender, &e., from the Chief Officer, L.C.C. Tramways, 62, Fins- 
bury-pavement, London, E.C. 


Railway Stores. 
Tue Gr. NoRTHERN RarLwav Co. (IRELAND) require tenders 


by 10 a.m. Nov. 5 for 12 montis’ supply of Electrical Fittings 
and Materials, Electric Cable and Wire, Carbons, Signalling 
Materials, &c. Forms of tender from the Secretary, Amiens- 
street, Dublin. 

Lamps, &c. 

The SoutH AFRICAN RAILWAYS ADMINISTRATION require 
tenders for 14,080 and 39,150 (train lighting) Tungsten Drawn 
Wire Filament Lamps. Specitications, &c., from the Secretary 
to the Tender Board, S. A. Railway Headquarter Offices, Johan- 
nesburg, hy whom tendezs will be received until noon Nov. 2. 

GLAsuow Parish Council require tenders by 10 a.m. Oct. 26 
for 12 months’ supply of Electric Lamps and Fittings, Bell 
Furnishings, Oils, Ironmongery, &c. Forms of tender from 
Mr. J. R. Motion, 266, George-street, Glasgow. 


Telegraph Instruments, Lamps, &c. 

Tenders will be received by the Deputy Postmaster-General, 
Sydney, N.S.W., unti] 2:30 p.m. on Dec. 9 for Telegraph Instru- 
ments and Measuring Instraments, and until Oct. 21 for 10,400 
Carbon and Metal Filament Lamps (Schedules 404, 405 and 406 
N.S.W.) for the AUSTRALIAN COMMONWEALTH Postmaster- 
General's Department. Specifications, &e., from the Comman- 
wealth Office, 72, Victoria-strest, London, S.W. 


Meters. 
GISBORNE (N.Z.) Council require tenders by 11 a.m. Dec. 
for d.c. Meters. Specification, &c., from the Electrical Engineer. 


AONUI AT 
TENDERS RECEIVED AND ACCEPTED. 
E 


ll 

CHESTERFTELD.—The Corporation have placed an order with the 
British Westinghouse Co. for a 1,500 kw. rotary converter and trans- 
former and a 1,200 kw. transformer and switchgear, at £2,482, and 
with the British Insulated & Helsby Cables (Ltd.) for high-tension 
cable at £725. | 

BrLrAsT.— The Board of Guardians have accepted the tende? of 
Allen & Grosse (at £109) foz wiring the operating theatre and adjoin- 
ing wards. There were five tenders from local firms, ranging from 
£109 to £150. 

SOUTHAMPTON.—The Education Committee received 11 tendes 
for wiring the Foundry-lane sehool, and these varied in amount from 
£195. 7s. 6d. to £320. 17s. The lowest (that of H. M. Ashton, Ltd.) 
was accepted. 

Loxpon County Couxcir.—The tender of W. A. Sievens (Ltd.) 
has been aceepted for the supply of two petrol electric chassis to 
earry Magirus ladders for the Fire Brigade at a cost of £762 each. 

MippLEsBRoucH.—-The Corporation have placed an order with 
Gwynnes Ltd. for three electric motor-driven sewage pumps, Over- 
head travelling crane, &c., at £4,555 

Dowxpatrick.—The Rural Council have accepted the tender of 
T. Somerset & Co. for the electric lighting of Porteferry. 
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marine cable ; Siemens Bros. & Co. and Telegraph Construction & Main- 
tenance Co., submarine cable ; Callender's Cable & Construction Co. ánd 
London Electric Wire Co. & Smiths, telephone cable; Lacey, Hulbert 
& Co., desiccators ; W. Rogers & Sons, joint box guards ; Taylor, Tunni- 
cliff & Co., insulators ; Bullers (Ltd.), Finedon Foundry Co. and Highfield 
Foundry Co., ironwork ; A. C. Jeffrey and E. Sellers & Son, protectors ; 
T. W. Lench (Ltd.), insulator spindles ; C. Macintosh & Co., v.i.r. wire. 
Crown Agents for the Colonies.—British Westinghouse (o., s.p. alter- 
nators; Western Electric Co., telephone cable; British Thomson- 
Houston Co., motor and starter ; Railway Signal Co., signalling apparatus 
India Ofice.-—Yudor Accumulator Co., accumulators ; J. Stone & Co., 
dynamo parts; Lancashire Dynamo & Motor Co., engines and motors ; 
Siemens Bros. & Co., instruments, &c. ; Lawrence Scott & Co., motors ; 
Railway Signal Co., signal fittings ; British Insulated & Helsby Cables, 
Elliotts’ Metal Co., Staffordshrie Iron Co., and R, Johnson & Nephew, 


RoruEgmAM.—The Corporation have placed an order for the 
supply of two mechanical stokers with E. Dennis & Co. 

LewisaM.— The Libraries Committee of the Borough Council has 
accepted the tender of Haycraft & Son (at £51) for wiring the Brock- 


lev branch library. 
SypxEv. (N.S.W.)- The City Council have accepted the tender 
of Lawrence & Hanson Co. for rewiring Palace Electric Light Co.'s 


consumers at £472. 10s. 

PRurgaN & MALVERN (Victorts).—The Tramways Trust have 
accepted the following tenders in connection with the supply of 
a% single-type trucks and equipment: Contract No. 49, Horrocks, 
Roxburgh Pty., £504; No. 51, Noyes Bros., £1,360 ; No. 56, British 
Westinghouse Co., £6,280; Australian General Electric Co., £1,720 ; 
Horrocks, Roxburgh & Co. (contract No. 52) for special work for car 


depot at Kew, &c., £2,107, 


Government Contracts.—The following contracts were placed by 
the British Government Departments during September :—- 

H.M. Offre of Works.—Alpha Mfg. Co., wiring public offices, West- 
minster; British Drawn Wire Lamp Co., British Thomson-Houston Co., 
Edison & Swan United Electric Light Co., aud Siemens Bros. Dynamo 
Works, one vear's supply of electric lamps. 

Pot Ofice.—Johnson & Phillips, supplying drawing in and jointing 
cable, Canterbury-Dumpton Gap, and supply of submarine and telephone 
cable; W., T. Henlev's Telegraph Works Co., supply and laying of cables, 
Furdrough-lane Factory, Birmingham, and supply of submarine and 
telephone cables ; Western Electric Co., telephone exchange equipment, 
Dover and Belfast, and supply of telephone apparatus; Pecl.Conner 
Telephone Works, telephone exchange equipment, Whitehaven ; Auto- 
matic Telephone Mfg. Co., telephone exchange equipment, Woking ; 
Brush L. M. Ericsson Mfg. Co., protective and telephone apparatus ; 


wire. E 
Commonwealth Contracts.—The Australian Government Depts. 
have accepted the following contracts :— 

Public Works Dept., N.S.W.—Australian General Electric Co., switch- 
boards (£394) and transformers (£118) for Hawkesbury Agricultural 
College ; Union Electric Co. of Australia, 13 electric motors for Hawkes- 
bury Agricultural College, £368. 12s.; Noyes Bros., transformers, for 


Hawkesbury Agricultural College, £110. 153. 
Victorian Railway Commissioncrs.—Chambers, Scott & Co., two 


25-ton and two 15-ton electric cranes for Joliment car shed. 
Postmaster-General8 Department, Melbourne.—<A. J. Sage & Co., 30,000 


dry cells, £2,937. 10s. ; 250 ditto, £18. 15s. 
Postmaster-General’s Department, Sydney.—W. G. Watson & Co., 
electrically controlled clocks (one master clock and ten secondary clocks) 
for Newcastle Post Office, £859. | 
Western. Australia Tender Board.—Imperial Electric & Engineering Co., 
cable (£898), motors (£98. 10s.), controllers (£19, 10s.), rheostats (£12) for 


Fremantle Harbour Works. . 
Victorian Railways.—McKenzie & Holland, cab signalling apparatus, 


General Electric Co., telephone apparatus and are lamp carbons ; India | £225. 16s. ; W, T. Henley's Telegraph Works Co., cable and connection 


Rubter, Gutta Percha & Telegraph Works Co., electric light and sub- ' boxes, schedule rates, 


aA eT TULUM DA AAA MUA TMU UTM CL 


FINANCIAL MATTERS. 
| 


TATA Et S Ee aaia 
MUNICIPAL ACCOUNTS. COMPANIES’ REPORTS. 
venie March nt show a net elicit of EL: compared with | Yet ended Juno 30 which was submited atthe meeting on Weder 
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day stated that the profit on operation amounted to £1,380, compared 


with £394 for tho previous year. 

DICK, KERR & CO. (LTD.)—At the meeting last week the chairman 
(Mr. €. T. Cayley) said the profits had increased from about £3.000 two 
years ago to £30,000 last year and were now nearly £45,000. They 
started the present financial year with a considerable amount of orders 
in hand. As to the immediate future and the permanent effects to be 
anticipated as the result of the war, he emphasised the ramifications of 
the company’s business, At one time they were primarily a contracting 
firm, and it was only some 15 years ago that it was found necessary to 
become manufacturers of electrical apparatus, 80 as to enable them to 
carry out advantageously large contracts for tramway construction. 
As the importance of the contracting department declined with the 
diminution of the demand for new tramway construction the manufactur- 
ing department increased in importance. In the electrical manufacturing 
department there were contracts in hand with the London and South- 
Western Railway Company for the complete equipment of the generating 
station for the supply of current for their suburban electrification scheme, 
and with the Lancashire and Yorkshire Railway Company for the supply 
of the machinery and apparatus for the complete electrification of their 
Manchester suburban lines. Their general supply or merchant business 
was chiefly concerned with the supply to customers of general engineering 


wed 3,056,720 (—1-103 per car-mile). Total revenue per car-mile was 
machinery and electrical supplies. Concerning the prospects of British 
manufacturers of electrical machinery, much was being said regarding 


Id, and working expenses (including power) were 5:518d. 
the removal of German competition, but the elimination of Germany as a 


y Mlington (N.Z.)—The accounts of the municipal tramways | 
"Partment for the year ended March 31 show gross capital expen- | competitor did not necessarily signify the entire absence of competition, 
utue £628,151 (increase £21,380). Germany would make stupendous efforts to regain her lost markets. The 
Revenue was £160,347 (compared with £151,839 in previous year), | Cerman manufacturers possessed the advantage of having their home 
“ting expenses were £105,613 (£101,129), interest required £19,865 . Markets to themselves, and, with their home demand as a profitable 
oW], and sinking fund £4,757 (£4 778); theanount placed to depre. | nucleus they were enabled to compete for business abroad on a more 
ciation is £14,682 (£14,068) and the det surplus is £15,430 (£11,903), ; favourable basis than could the manufacturers of a country where it had 
ower supply to private consumers and for lighting tram outs produced to be all grist that came to their mill. Taking all the indicatiorg 
dau net profit of £993 (£1,098). Passengers carried were 24,565,376 into consideration, the directors were of opinion that they would have to 
la 95412) and car-miles run 2,328,849 (2,303,913). Average revenue tide over a lean year or two before they could hope to see an increased 
: 152d, (15°81d.) and working expenses were 10-88d. (10-53d.) demand for the heavy class of machinery in which the company specialised. 
nd expenditure on the electric lighting undertaking is £228,316. — In their merchant business they looked for and were already experiencing 
PS eee (£58,157) and working expenses were £28,484 an increased turnover. 
tenet, inking gross profit £33,484 (£30,682), and, after providing for FERRANTI (LTD. )—The directors’ report for the year to June 30 states 
s x: ud und and depreciation, the net surplus is £15,810 (£13,148) that the profit on trading was £47,256. 15s. 9d., and, after crediting 
HN | 1584) EU per unit sold were 2:99d. (2:49d.) and capital charges , discounts, interest and transfer fees, and deducting general establishment 
ilia (o x UE generated were 4,321,197 (3,983,568) and sold charges, repairs and renewals, legal expenses, income tax, bad debts, 
syst) directors’ and trustees’ fees, the balance is £19,775. 18s. 9d., which has 


£145 in 1913. 
Revenue from sale of elect;icity was £22,237 (against £20,638), and 
total revenue was £24,039. Costs of generation were £7,988 (£7,232). 


Salaries and wages increased £100, coal £273 and oil £172. Distribution 
charges were £1,956 (£1,573). Public lamps cost £650 (£551). Rents, 
rates and taxes were £892 (£975), and management expenses were £1,608 
(41513. Total working expenses were £13,098 (£11,846), and gross 
prottt was £10,941 (£10,280). 

Portsmouth.— Ttc accounts of the tramways department for thc 
year ended March 31 show capital expenditure £772,084, including 
14.65 contributed from revenue, and £65,940 has been repaid. 

Revenue was £116,991 (compared with £109,832 in 1912-13) and 
withing expenses were £57,620 (£52,227), leaving gross profit £59,371 
£17.06), to which is added £829 (£764) interest on credit balances, &c. 
instalment of loans required £18,263 (£17,462), interest £21,593 (£20,875) 
sid income tax £1,301 (£964). £5,000 (£4,000) has been devoted to 
"lef of rates, £8,123 (£8,412) placed to renewals, £3,000 (£3,000) to 
serve and insurance fund, £3,500 (nil) contributed for capital expendi- 
ture and £10.703 (£11,374) carried forward. Passengers carried were 
7:85:42 (24,520,647), car-miles run 2,506,058 (2,155,508) and units 
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heen applied as follows: Interest on first. mortgage debenture stock 
£4,700, interest on five-year notes £2,052 and om bank loans £1,425. 19s.5d. 
‘and depreciation reserve account £10,000, leaving £1,597. 198. 1d., aud 
niking with £452. 24. 4d. brought forward £2,050. ls. 5d., which the 
-diedctots recommend should be carried forward. The results for the year 
skow a falling off compared with the previous voar, due in a considerable 
measure to the discontinuance of large switchgear work and the building 
up of new business in switchgear details. There has also been a falling 
‘off in export business due to monetary conditions ruling iu certain 
countries. The directors record with regret the great loss sustained by 
the Company through the death of Mr. A. Bruce Anderson, managing 
„director, who was drowned in the sinking af the " Empress of Ireland "' 
‘on May 29 last. 

: NORWICH ELECTRIC TRAMWAYS CO.—The report for the year ended 
June 30 states that the total receipts were £39,120 ; total expenditure 
was £28,044 and net profit £11,076. The directors recommend that 
£2,500 be placed to reserve, £7,920 be employed in paying 3 per cent. 
dividend and that £797 be carried forward. 


COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 


STANLEY J. WATSON MAGNETO GO. (LTD.) (137,973)— ey. Oct. 14, 
‘capital £100 in £1 shares, to carry on in the U.K. or elsewhere the busi- 
ness of agents for. dealers in and manufacturers of magactos and elec- 
trical and other appliances used in connection with engines, machines 
and motors, &c. Private company. First directors are S. J. Watson 
(permanent) and F. J. Young. Reg. office : 43, Beruers-street, W. 

VULCAN ELECTRIC & MECHANICALCO.(LTD. (137,918).— Reg. Oct. 8, 
‘capital £1,000 in £1 shares, to carry on the business of agricultural motor 
tractors, mechanical engineers, manufacturers of castings, &e. Private 
‘company. First. directors are J. P. Annacker (permanent subject to 
-holding 250 shares), J, Rochford, Jur. and R. Rochford, J.P. 


MORTGAGES AND CHARGES. 


' HOT-POINT ELECTRIC HEATING CO. (1,413 F.)—Particulars filed 
Oct. 3. Capital $2,000,000 in shares of $100 cach, Reg. in California, 
July 27, 1912. British address, Albion House, 59, New Oxford-strect, 
W.C., where L. G. Hawkins is authorised to accept service. 

. YORKSHIRE INCANDESCENT ELECTRIC LAMP CO. (L1D.)—— Particulars 
of £6.000 first and £6,000 second mortgage debentures created Oct. 1, 
1914, has been filed. amount of present issues being £300 first and £3,000 
second mortgage debentures, Property charged : Company's. under- : 
taking and property, present and future. No trustees. 

E ee RECEIVERSHIP. 

“CUNNINGHAM (LTD.‘—A notice of appointment of C. Betts, 171 
Edgwarc-road, W., as receiver or manager on Oct. 8, 1914, under powers 
contained in first mortgage debentures dated April 22, 1913, has been 
filed. 
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CITY NOTES. 


^ MEMORANDA (Oct. 22).—Bank rate 5 per cent. (soe Aug. 8, 1914). 
;Price of silver, 2243d. Consols Pay Days, Nov. 18 and Dec. 1. 


, . ANGLO-AMERICAN TELEGRAPH CO. (LTD.) —The directors have declared 
an interim dividend for the quarter ended Sept. 30, 1914, of 15s. per cent. 
on, the ordinary stock and £1 10s. per cent. on the preferred stock (less 
tax), payable on the 31st inst. 

ANGLO-PORTUGUESE TELEPHONE €O. (LTD.)—The directors have 

declared an interim dividend of 3 per cent. (less tax) on account of 1914. 

AUCKLAND ELECTRIC TRAMWAYS OO. (LTD.)—The directors recom- 
mend a dividend of Is. per share (tax free) on the ordinary shares for the 
vast half. year, making Is. 7d. per share for the vear, placing £22,500 to 

‘renewals and depreciation account, £10,000 to reserve, and carrying 

£5,876 forward. l 

^: BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—The direc- 

‘tors have decided to postpone payment of the final call of £2 on the new 

'ordina:y shares from October 15 to November 16. It has been decided 

"to pay the usual interim dividend of 4s. per share on the ordinary shares 

‘on Dec. L. l 

"| BRIPISH ELECTRIC TRACTION CO. (LTD.—In a circular to the share- 

holders it is stated that 1,589 replies to the questiou about the proposed 

reduction of capital were received before Aug. 4 and 348 have been re- 
ceived since, ‘The replies show a large maiovity of cach class of stock- 
gholder and of the income certificate holders in favour of the scheme. The 
directors ave of opinion that but for the intervening state of war, a much 

Jarger number of replies would have been received, which probably would 

have increased the majority in favour of their proposals. Under the 

aexisidber conditions the directors cunsidyr that the wisest course is to 
^er cay further action in regard to the scheme for the present. 

., EASTERN TELEGRAPH CO. (LTD.)—The company announce the pay- 

meat by warrants on Nov. 2 of interest for the half-year ending 31st inst. 

pn (hèi four per cent. mortgage debenture stock. The transfer books of 
the debenture stock will be closed from Oct, 27 to 31 inclusive. 

. "WESTERN UNION TELEGRAPH CQ.- -For the quarter ended Sept. 30 the 
gross Teccipts were $13,207,000 (increase $1,383,000) and surplus 
SENSU E000. (increase $1,157,000), the figures for September being partly 
estimated, 


METAL PRICES. - 


— A erem Upper cs Londen EC dukia 
AME. i ue a e es rata Da PEDE ^ o NUM 


New METALS. per Ib. pet ton. 

Solid Drawn Brass Tubes........  8id. | Antimony ............... .  £55-£5) 

cond Drawa pperd usse 9}d. | English Lead........,..... £1810 0 
Brazed Copper Tubes .......... Std. 

Brazed Brass Tubes ...... eee. 10d. . OLD METALS. ton 

Brass Wire.. P e*006900€06€0 7d. Clean Scrap Copper ........ ee o 0 

Copper Wire aw. | eseeetocece 811. Braziery Copper Scrap. ..... £41 0 e 

Rolled Brass ....... escsssesceio  Zid. | Clean Scrap Brass.......... £35 0 0 

Brass Sheets ...... Vau Qs did ead d. | Od Lead 5... «es £1510 0 

Old Zinc ett t.t LEN eso eee £16 0 0 

per ton. | Hollow Pewter ............ £85 0 0 

Copper Sheets ............ £72 O O | Black Pewter. ............. £:0 0 0 

Speiter ...... ere rr ree £23 0 O | Gun Metal........... es. £45 1) 0 

Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 


October 20. the following prices of Scrap M&rALS :— 
R | 


. pe : r ton. 
Aluminium Cuttings........ £62 Q 0 | Old Lead (less usual Draft) .. Ele 0 0 
Clean Mixed Brass €e29095* 59 7 10 0 Tea Lead... ko rw £14 10 0 
Clean Copper..... «eee £48 O O | Old Zinc....... -— ., £1700 
Braziery Copper............ £44 O O| Hollow Pewter ............ £92 0 0 
Gun Metal ss veccovx ce crue £48 O 0! Shaped Black Pewter ...... £60 0 0 
Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder (in bar 


or strip). £53: Commercial Tinman’s Solder. £72: Blowpip2 Solder. £82. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS 


P" 
Week S Inc. or dec. AGGREGATE. 
LINE. ended. £ (e) {No.of| Amount L or dec. 
x 7 «€ _ | weeks.) ^ ; (a) 
£ £ £ 
Aberdeen Corporation ...| Oct. 14) 1,452; — 33) 2) 34497 I+ 44 
Anelo-Argentine ........ » 14 93) — 194 | 740 42,221,749 330 
Ashton-under-Lyne...... he = . pi us ; 
Ayr Corporation. s..sese.. o» 17 | 237 | — 18 | 22 9,926 ,— 833 
Bath Elcctric Trams, Ltd o KM 8:9 | — 87, 41 49,780 i+ 19) 
Birkenhead........ eee » 18 1,203 | — 9), 29 35.882 |— 951 
Birmingham Corporation. » 12| (L282! — 645] 22 350,671 |t 13,856 
Blackourn Corporation .. » 1.4 1,114) — 145] 29 39623 |t 770 
Bolton Corporation ......| » 18) 2465|— 392) 29 81105 [+ 3) 849 
t Bournemouth Corporation » M 1.632 | — 303; 28 61,59 |[— 3418 
Brad ra Corporation .... » 10 5.995 | + 193| 28 170,493 |- 8317 
Brighton Corporation .... » 18 927 | — 123 | $29 34991 |— 197 
tBristol Trams & Carriage » l6] 802 | + 137] 41 359.183 |+ 20,390 
Burnley Corporation ... o id 1,2821 — 455 2 2,92 |— 819 
Burton Corporation...... » 18 279 | — 8| 29 8,810 |t 251 
Bury Corporation ....... » 18! 1,223, — 163,129 41,350 I+ 1.333 
Calcutta Tramways Co. ..| 5, 17 51516! —aLll2 | 2 |2.07,759 |-R15033 
Camborne-Redruth ..... 2e dA 135 ex 16; 42 5,830 |— 76 
Cardiff Corporation ...... » 10 2575, — IL13] 27 79,433 |+ 1,487 
Central London Railway.. v n a " sa oe 
City & South London Rly. oe . ae ee ae 
Cork Electric Trams Co... » 15 479 | — 31 41 20,855 |- 
Croydon ....... eene » 9| 1,012 | + 15 | 27 49025 |+ 2,247 
"Derby ..... enn T E T $4 T" 
Dover Corporation...... » 17 275) + 35, 29 7699 — 145 
Dublin & Lucan Railway .| ,, 16 127. | + 4 | $15 2485 |— 38 
Dublin United ........-. » 16 5,701 | + 1,543 | 4l 244052 |t 12637 
Dundee Corporation ..... "s 1197 | — 95 | 122 23753 |— 327 
Fa Hamounci sas » 12 1,183 | + 212 | $29 32,700 |+ 4,129 
Fi... tt! n£8. eee a * a ee ee * 
Exeter Corporation...... » 16 331 i + l0! 29 10,677 + 225 
GlasgowCorporation.....| ,, 17] 22,331; — 93! | 20 | 404,331 jt 55:95 
Glossop Trams .......... 5» 1? 102 | — 34 | 42 5298 |- 22 
Gloucester Corpn. essees. " : d acy ae "3 
tHalifax Corporation ..... 22 9 2,189 | + 68 | 28 66,157 I+ 2.975 
Hastings Elec. TramsCo..| „ 14 875 | — 102 1,854 |- = 383 
Hong Kong.....-.: TP - $ và z 
Huddersfield Corpn...... i : e 
Hull Corporation .......-  ,  17| 2.33| —  680| 29 | 50,924 j- ,,P 
Ilford DistrictCouncil....| 7  17| ‘551 | *  112| 23 | 16362 |t 3187 
Ilkeston DistictCouncH..| ,, 14 122| — 10| 28 3,757 | M 
Ipswich Corporation ..... v 17? 396 | — 32, 29 014033 |- 12 
IseofThanetOo.........] » 47] 495| = 89] I2 1133 |- 29 
Kilmarnock Corporation..| , 17 148| — 22| 22 375) |- „2% 
Lanarkshire Trams Co. ..| ,  15| 1,782] — 73] 4l 72:03 |t 27137 
Lancashire United ...... » l4] 1,543 | — 101, 141 68050 |F 425 
Leeds Corporation ......| > 17| 8016! — 297| 29 | 21,833 |t 1,397 
Leicester Corporation ....| ” 17] 2,725} — 156 | 42 | 119,783 |t 272 
Leith Corporation ...... : AS E s is "297 
Lincom Corporation .....| „ 17 105 | — z0 | 29 3,74 |— ,, 508 
LiverpoolCorporation....| ,, 10] 12,579 | — 362] 10 | 535,857 + 11,703 
Liverpool Overhead Rly.. . m À ee E vx 
flandudnodolwmmbayR | ,' 18) aol) a2] 5 MESS [x ion 
ndon County Council .. , 44,539 1 j 
London Elec. Ry. Co. .... ; d pu 1,324 n es 
London United. ......... : x E * vs : 
Lowestoft Corporation ... ; 17 91} — 12 2 457 14 
Maidstone ............- a "I è sà 1 545 
Manchester Corporation . . » 17| 16634 | — 1398 | 29 595,440 si 
rota ad re PES diede m vs is a 
etropolitan Dist, Rly.... : » de a ce ae 
Met. Elec. Tear ae ene . : eo n 
Metropolitan Railway ... " MA A r: " "en 
Nelson Corporation ...... "e i? 144 | —  62| 128 5733 |7 16037 
Newcastle-on-Tyne Corpn.| »& 17] 5,571 | 4 555, $28 | 155,505 pu 
ind oat ERE ee ee é os 17.214 tr = 523 
rthampton Corporation| , 16 531 $2 | 923 ^ 918 
Oldham Corporation ee » 18 1,926 $ 444, 30 67,653 |t 918 
Perth (N.B.) Corporation. eo ee ree ee oe bi 
E A Ee Trams. bac : 2: of £76 n 
ortsmou rporation..| , ii 2,317 BO , k 
Preston Corporation ..... 4», 14 8'3 T pt: 2) 27. 19 i ue 
Rotherham Corporation . . » 14 1107 | + 63 | 28 27,563 |t 4.729 
Salford Corporation...... » 19 4,675 | — 653! 28 147,902 |" ^" 
Shanghai. s.. ss. e... i - * » Hu 7,027 
Sheffield Gorporation....-} s  18| 7541 | — 185, $30 | 222533 |* ^ 
Singapore Trams ........ ` jd : iu sey ia 
tS Metropclitan Tramways . : aA Y " '*3j18 
Southampton .......... » M| i2 — | 28 | 39406 |E 240l 
Southend Corporation....| » 14 738 | — 105| 2? 33, mo 
St'lyb'dge,Hyde,&c., Jt. B. "UR EE" je "982 
erlandCorporaüon..| »  18| 1,291| — 132. 23 | 44053 |t 42: 
underland District. ..... » H 545 LAU 5) 29476 |t "353 
Swindon Corporation ....| » 14 174 | + 8| 28 5183 |F 1,716 
Tyneside Tram Co. ......| s». 14 670; + 178, 16 | 10170 |t {st 
Wallasey Corporation .... | „  17| 10/8| — 121. $29 | 38.46 |t "i42 
WalsallCorporation .....| „ 17 631 | — 191 42 | 26:1? |t 
Warrington Corporation.. . cs e l e ie 3 251 
WestHamCorporation...| „  15| 2728) + 371928 | 81.25 |t "e 
Wolverhampton Corpn... » 14 1,008| — 151 | 2 2.008 [= 231 
Yorkshire W.R. Trams ...| .. 18 1371! — UWL! 42 61,256 | F 


(a) These comparisons are with the corresponding period last year. 
t includes omnibuses, &c. 1 Minus 2 days. Minus 3 days. 
€ Plu: 2 davs. 
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NOTES. 


The Technical Training of Engineers. 

FRox time to time the Institution of Civil Engineers has 
given a good deal of consideration to the question of the 
technical training of young engineers. A committee of the 
Institution has recently re-considered the matter with a 
view to defining the training that is required by the Institu- 
tion and a report has now been issued, together with an 
account of certain conferences upon the subject. From the 
report of the Committee it is evident that opinions on the 
subject are still considerably divided, as is shown by the 

replies of engineers and manufacturers in response to a 
pes sent out by the Institution. For example, 54 per 
cent. of the employers who replied, give facilities to their 
Pupils for attending day classes. Many other employers, 
however, insist upon their apprentices attending evening 
classes, Again, about two-thirds of the manufacturing 
engineers and engineers of public undertakings are favourably 
disposed to the preliminary workshop training recommended 
by the Institution T raining Committee of 1906; but this 
course does not seem to be actually followed to any great 
extent, and such opportunities would generally be afforded 
only to youths who would be likely to complete their 
technical training at a later date, and with the same 


employer. In regard to college training, it is noticeable 
that 46 per cent. of the engineers and engineering firms 
state that they are willing to give special advantages for 
practical trainmg to young men who have completed a 
regular course of college study and who have obtained a 
degree exempting them from the Institution Associate 
Membership examination. On the other hand, a number of 
firms do not look with great favour upon this training, and 
seem to regard such knowledge as being acquired more 
profitably during, or perhaps subsequent to, a course of 


practical training. 
—— 


THERE is evidently a good deal of prejudice still existing 
against technical college training, this attitude being very 
possibly due to the fact that such students often do not 
realise their limitations. Certain firms welcome technically 
trained students, but we notice that one firm states that 
“ for dividend earning we find they are of no use.” Another 
firm remarks, “ we very rarely find our expectations of their 
early training realised; they generally think so much of 
themselves and expect to get to the top of the tree before 
they have even reached the first branches.” Such adverse 
opinions must surely be the fault of the students themselves. 
It is interesting to notice that there is a strong difference of 
opinion in regard to the value of the “sandwich” system. 
Taking the replies that have been received, 53 per cent. of 
the employers were in favour of the svstem, but the remainder 
opposed it. It is least favoured by engineers in private 
practice and by engineers of railway and dock undertakings. 
One of the conclusions reached bv the Committee is that 
some kind of agreement should be adopted by emplovers 
setting forth what instruction the pupil is to receive. This 
certainly seems to be desirable. It is far from encouraging 
for a pupil to find himself set to the making of bolts and nuts, 
or to other forms of labour, which mav be profitable to the 
employer, but which gives the pupil a minimum of experience. 


mmc cau 


Technical Societies and the War. 

Last night the first meeting of the session was held by 
the Institution of Electrical Engineers, when Sir Jouyn 
SNELL delivered his presidential address. In certain 
quarters there has been some indecision as to what is the 
best policy for engineering societies to adopt during the 
present crisis. It is generally felt, however, that although 
the main business of this nation must be to carry on the war 
with the utmost vigour, there must inevitably be a large 


number of us who cannot play any direct, or even indirect, 
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an atmosphere charged with inflammable gas the gas was 
ignited in a large proportion of the cases. Tungsten lam 

ignited the gas in 25 to 85 per cent. of the tests. The 8 c.p. 
220-volt incandescent lamp, however, caused only one ignition 
in 20 tests, and this was a test made by breaking the tip from 
the bulb and allowing the gaseous mixture to enter in a small 
stream which did not break the filament. For additional 


part in the struggle. The best course for such citizens is 
to follow the daily routine of their lives as normally as 
possible. For that reason it has been felt by most societies 
that their usual programme should be carried out, as 
far as possible, as in previous years. We find, therefore, 
that practically all our societies are about to deal with 
technical matters as usual, though there may be a certain 
inactivity in some localities, as for example in the neighbour- 
hood of Bristol, where the local section of the Institution of 
Electrical Engineers has decided not to meet. The motto 
for our engineering and learned societies, as for our industrial 
institutions, is to be “ Business as Usual.” 


m — —— UN 


* Faraday House Journal,"— The Michaelmas term issue 
of this Journal has not, like nearly all cther periodicals, 
suffered any reduction in size owing to the war. Consider- 
able space is devoted to a list of students serving in the Allied 
Forces. In other respects the Journal seems much the same as 


switches are used where gas is liable to be present, the switch 
boxes should be made gastight. As an additional safeguard, 
the incandescent bulbs may have heavy glass outer globes 
and metallic shields outside. 


Permanent Magnetism.— In a Paper read before the Ameri- 
can Society for Testing Materials, of whieh an abstract wag 
given in “ Engineering News," Mr. J. A. Mathews publishes 
some interesting facts obtained from an extensive series of 
magnetic tests on steel alloys. The amount of permanent 
magnetism which hard steel will retain, and the tenacity with 
Which it retains it, are profoundly affected by the heat treat- 
ment of the steel, as well as by its chemical composition. But 
different steels are affected differently by heat treatment, 
Some have their best permanent-magnet quality in the oil- 
hardened condition, while others (0-60 per cent. carbon Steel 
and 5 per cent. tungsten steel) are best when water-hardened. 
Thus, the * magnetic hardness " does not vary in the same way 
as physical hardness. Drawing the temper, however, reduces 
both hardness and magnetic permanence. In some steels, 
Pieces of small section have greater Permanence than larger 
pieces, while other steels have the opposite characteristic, 
The chief result cf the tests made up to the present is that no 


Board of Trade. The means provided for fixing such time 
switch and connecting it to the service lines have also been 


U.S.A. Patents. The United States Patent Office have 
recently issued to the Cooper-Hewitt Electric Co no less than 
62 patents relating to systems of lighting and rectification by 
means of mercury vapour apparatus. Some of these patents, 
owing to the complicated interference Proceedings brought 
by other cencerns, have been pending for 10 years or more, one 


of them actually going back to an original application dated 
April 11, 1898. 


done. The author found the best index of permanent-magnet 
quality to be the ratio between residual magnetism and 
coercive force. He Proposes this ratio as a new magnetic unit, 


Radio Stations on the Panama Canal.—According to the 
“ Canal Record," new and larger radio stations are being con- 
structed at Colon and Balboa to supplant the present stations 
gel in communicating with vessels within a radius of 500 miles from 
of the Marine Force who qualify in signalling and wireless i i ii 
"rc | each station. T lons have a radius of 300 and 
telegraphy Combined (when actually borne for the purpose of ie he present stations h et 
their specia] duties) :— 
leut.-commanders and lieutenants who have obtained first-class 
certificates on completing prescribed Courses, 48, a day ; ditto, who have 
obtained second-class certificates, 3s. a day ; lieut.-commanders and 


communication is desired ; this set may also be substituted for 
lieutenants qualified in signalling and wireless telegraphy combined, ^ ; ; : 


the Darien high station, if required, in communieating with 


will be self-supporting, resting on three footings, arranged in 


Signal instruction at Shotley, if of the rank of commander, to receive . 
y. an equilateral triangle, 60 ft. on the side. The footings, which 


the usual command money of 2g, 6d. a da 

Telephones in Railway Working.—As was pointed out in a 
recent article m our “Telephone Section," the telephone is largely 
used in America for train dispatching, but one of the drawbacks 


of this method of communication has been the fact that the alboa, on account of higher elevation, reinforced concrete piles 


were driven. The power houses, which are alike, except that 


Vicinity. It is stated by the “ Engineer ” that the Delaware, 
ckawanna and Western Railway have installed loud-speak- 


. aps concrete, and one story in height. Suitable underground ducts 
Ing telephones on the train-dispatching lines. The receiver, 


will be laid for the connecting wires ; the high potential wires 
connecting with the antennm Will pass through the centre of a 
plate glass window. The power house and the operating room 
are in separate buildings, 15 ft. apart, but connected by a 


the operator can Speak. With this outfit a message 
ator ¢ may be 
aaa Within 15 ft. of any of the loud-speaking an ea on 


. Electric Drill for Tapping Blast Furnaces. A special 
portable electric drill for opening the tap holes of blast furnaces 
is being used in the United States. According to the 


neers. The ügineer ” states that th 
l l ese tests showed that 
when Incandescent lamps of high candle-power were broken in 


Ae CN 
> 23 
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The Berlin company also anncunced that it would carry free of 
charge all enlisted soldiers, volunteers and reservists unless such. 
traffic interferred too heavily with the regular service. 


“ Engineer ” it is intended to take the place of the hand drill. 
These tools have sufficient power to drill 24 in. holes without 
anv danger of stalling. When in operation the drill is sup- 
ported by a long handle. The operating switch is placed in the 
end of the handle and is so designed that the power is auto- 
matically cut off as soon as the operator lets go the handle. It 
is said that a furnace can be tapped with this machine in less 
than five minutes, the actual drilling time not exceeding two 
minutes. The electric drill is withdrawn when within an inch 
or so of the iron, the final tap being made as usual with a long 
bar of steel. Drills of this type are being used by the Carnegie 
Steel Company, Pittsburgh, at its various blast furnaces. The 
drill shanks are about 10 ft. in length, about 3 ft. of which is 
twisted. The drill is 24in. in diameter. At the Edgar 
Thomson plant at Pittsburgh the drill is hung on a special 
crane, which is so arranged that danger of accident to the 


operator is obviated. 

Electric Annealing Furnace.—An interesting inter-heating 
electric furnace for annealing brass and german silver flat ware 
blanks, which has just been installed at the works of a big 
maker of plated ware at Niagara Falls, was described in a 
recent issue of “ Metallurgical and Chemical Engineering." 
The operation of the furnace is almost entirely performed by 
mechanical means. The furnace doors are operated by com- 
pressed air, and the pans, in which the material to be annealed 
is placed, are pushed into the furnace and discharged into 
the quenching tank by a special travelling cable. The elec- 
trical equipment consists of a special 200 k.v.a. transformer, 
arranged with 12 voltage taps connected to a special controller. 
The switching mechanism is so connected with the transformer 
leads that a very fine regulation of the voltage, and hence the 
wattage, may be readily obtained. A Weston wattmeter and 
Foxboro pyrometer are mounted on the switchboard. The 
operation of this furnace has demonstrated clearly the su- 
veriority of continuous electric furnaces for the class of work 
handled, as the desired temperature may be reached with the 
utmost precision and without danger of overheating, and the 
ruling temperature at the end of the furnace is no higher than 
the temperature desired in the metal. Further, the furnace 
atmosphere being always reducing, and the material on dis- 
charge from the furnace being quenched from a sealed hood, 
eliminates the two most undesirable features usually found in 
fuel-fired furnaces—namely, lack of uniformity in temperature 
and an oxidising atmosphere. 

Electrical Conditions in Germany.— The “ Electric Railway 
und ; in its issue of Oct. 3 has an interesting article on ue 
electrical conditions in Germany. The German technica We row 
papers are now reaching the United States, and from their thie pontionuatiy Bia BOR UR 
contents the present great industrial disturbances in Germany PERSON 
are apparent. The journals themselves appear with a greatly AL. 
reduced number of pages and are usually accompanied by | Deep sympathy will be extended to Mr. and Mrs. A. P. Trotter at 
publishers announcements that regular publication cannot be | the loss of their only son, Lieut. Alexander Nigel Trotter, of the- 
promised at present. The technical papers and engineering | Royal Scots, who was killed in action on October 12th. Lieut. 
societies are doing their best to ameliorate conditions by urging | Trotter was only 20 years of age. 


engineers who are out of work in their usual line to offer their - 
APPOINTMENTS VACANT AND FILLED. 


services, even at “ existence ” wages, in those industries which 
Messrs. Bruce Peebles & Co. (Ltd.), Edinburgh, advertise for an 


are exceptionally active on account of the war. An appeal has 
been made to manufacturers to carry out maintenance work 

assistant for testing a.c. and d.c. machines, and also a junior assistant 
in their design offices. 


on the most liberal scale possible in order to give employment 
to men who have lost their positions because of the present 

The St. Helens Cable & Rubber Co., Warrington, advertise for an 
expert with long experience in the manufacture of ebonite. 


disturbances. Most electrical manufacturers have cancelled | 
all previous prices for equipment. Thus an advance of 10 per 
A shift engineer is wanted for the Canterbury electricity works. 
. with experience of three-wire d.c. and batteries. Commencing: 


cent. has been made in the price of electrical machinery, 
including the principal railway materials, exclusive of an Te € 

salary 30s. per week. Applications to the Chief Engineer. See 
adverttsement. 


advance of 20 per cent. in the price of transformers and auto- 
A few first class telephone mechanics and instrument makers are- 


matic switches. As practically all German electric railway 
employees are former soldiers, the railway service in many E Applications to Inspector: RE. Stores, Royal Dock cad 
red. ; Ev 8, oc re 

Woolwich. See advertisement. á e 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. C. C. Garrard contributes an article on '* Automatic Voltage 
Regulators ” (p. 107). 

We give an abstract of an article on a “ New Shunt Three-phase 
Commutator Motor with Speed Regulation by Brush Displacement," 
by Mr. H. K. Schrage (p. 107). 

We reproduce in abstract a Paper on “ Economy in the Operation 
of 55,000-volt Insulators,” by Mr. M. T. Crawford (p. 110). 

In our Telephone Section we publish in abstract the report of the: 
Joint Committee to the Railroad Commission of California on 
Inductive Interference in California, including rules to be observed. 
(p. 112); our Leading Article deals with this Report (p. 116). We 
also give some account of a discussion on Mr. H. Clapp's Paper on 
* A Comparison of the Telegraph with the Telephone as a Means 
of Communication in Steam Railway Operation " (p. 114). 

We reproduce an article on ** Economy in Handling Peak Loads,” 
by Mr. R. Trantschold (p. 105). 

A Paper describing an '' Improvement in the Einthoven String 
Galvanometer," by Mr. W. H. Apthorpe, appears on p. 111. 

An article on “ Synchronous Converters versus Motor Generator 
Sets for Lighting Service " is reproduced (p. 118). 

We give some account of the report to the Institution of Civil 
Engineers on the ** Practical Training of Engineers " (p. 119). 

A Paper on a '* Distribution System for Power Purposes," by Mr. 
F. D. Nims, appears in abstract (p. 120). 

Companies Meetinge.—Meetings of the following companies are 
reported :— ) 

Montevideo Telephone Co., Auckland Electric Tramways Co. 

River Plate Electricity Co., Spanish & General Wireless Trust (p. 131).. 


OBITUARY. 


Mr. SruART RicHARDSON.— The death is announced of Mr. Stuart 
Richardson, city electrical engineer of Wellington, New Zealand.. 
Deceased, who was 51 years of age, was for a time with the Brush 
Company at Loughborough, and for three years was chief assistant 
to the late Mr. A. Colson in the Leicester Electricity Department. 
In 1899 he went out to New Zealand as engineer and manager for the: 
local electric lighting company, and at the termination of his engage- 
ment he was appointed assistant tramway engineer under Mr. W. R.. 
Wright for the newly-started city tramways. When Mr. Wright 
returned to England he was succeeded by Mr. Richardson, who held. 


a 


cities had to be cut down very largely during the mobilisation 
Period. In many cases women acted as conductors, 600 being 
so employed on the Great Berlin Tramways alone. By the 
first week of September, however, conditions had improved 
to such a degree that it was not necessary to employ the women 
more than five hours a day, and it was expected that withir the 
next two or three weeks their number would be greatly reduced. 


Whitehaven Council have appointed Mr. Cook as temporary 
assistant at the electricity works. 

Hackney (London) Borough Council have promoted Mr. F. D. 
Osborn, assistant shift engineer, to the position of generating engi- 
neer at a commencing salary of £120 per annum, increasing to £150.. 


dis 
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EE 
INSTITUTIONS AND SOCIETIES. 


Association of Mining Electrical Engineers.— At the opening meet- 
ing of the West of Scotland Branch of this Association Mr. A. B. 
Muirhead delivered an interesting presidential address, in the course 
of which he dealt with the maintenance and repair of electrical 
plant and the regulations for the use of electricity in mines. He said 
that the method of dealing with the maintenance and repair of 
colliery electrical plant had not yet, generally speaking, been placed 
-n a sound basis. It had not yet been fully considered as an engineer- 
ing problem, and there were grounds for thinking that the fault lay in 
the tendency to overlook the fact that colliery electrical. plant 
required very different treatment in its maintenance and repair from 
mechanical plant. It had been said in many districts that mechanical 
plant cost little to maintain, while maintenance and repair bills for 
electrical plants were serious items. An examination of this state- 
ment revealed the fact that the basis of comparison was unsound. 
Hitherto it had been the custom to carry on ordinary mechanical 
repairs at the colliery, and little was known of the actual cost of this 
work. The outlay appeared in a general way against the colliery 
‘stores and colliery wages bill, and such costs had been accepted more 
or less as a matter of course. On the other hand, an electrical repair 
was sent out to the manufactuier, and his bill passed through the 
office and attracted notice because it was a concrete item. Moreover 
the basis of comparison was unsound, because the singling out of the 
cost of repairs on electrical plants eliminated the broader and more 
important question of the greater economy and higher efliciency of 
electrically-operated plant. BH. 


Institution of[Civil Engineers.—In addition to the awards an- 
nounced in April for Papers read at the meetings, the Council of the 
Institution of Civil Engineers have made the following awards for 
Papers published in the * Proceedings" without discussion during the 
session 1913-1914. A Telford gold medal to Mr. J. V. Davies (New 
York), Telford premiums to Messrs. W. C. Popplewell (Manchester), 
A. J. Knowles (Cairo), H. Gaskell, junr. (Widnes), P. Rothera (Trichi- 
nopolv); the Crampton prize to Mr. H. F. Carew-Gibson (London), 
and the Manby premium to Mr. W. M. Griffith (Bareilly, India). The 
Webb prize for the best Paper on Railway Machinery published 
during the past three years, has been awarded to Mr. Henry Fowler 
(Derby), and the Indian premium for 1914 to Mr. P. Rothera (‘Trichi- 
noploy). The Council have made the following awards in respect of 
Students’ Papers read during the session 1913-1914: The " James 
Forrest " medal and a Miller prize to Mr. J. E. Swindlehurst ( Bir- 
mingham) ; and Miller prizes to Messrs. T. C. Grisenthwaite (Glas- 
gow), H. J. C. Harper (B.istol), W. P. Nevett (Birmingham), J. M. L. 
Bogle (Manchester), E. A. Cross (Birmingham), S. Brassey- Edwards 
(Manchester), G. T. Cotterell (Bristol), D. D. Stanier (Newcastle), 
W. E. Gurry (London), H. Taylor (Birmingham), and R. C. Rattray 
( Manchester). 5 

Institute of Metals.—The eleventh volume of the half-yearly 
" Journal " of the Institute of Metals has just been issued and con- 
tains a considerable amount of valuable information on non-ferrous 
metals. The bulk of the matter consists of the Papers read at the 
recent London meeting of the Institute and the discussion on these 
Papers. These include the Presidential Address of Admiral Sir 
Henry J. Oram, K.C.B., F.R.S., Engincer-in-Chief of the Fleet, who 
gave a first-hand account of how the Admiralty have solved many 
complicated engineering problems. Important reports of two of the 
Institute’s Committees are reproduced in full, these being the first 
report to the Beilby Research Committee (dealing with the solidi- 
fication of metals from the liquid state), and the first report of the 
Nomenclature Committee, which suggests a rational means of 
naming alloys. The volume concludes with a very full summary of 
the world’s metallurgical literature of the past six months. 


Institute of Radio Engineers.— At a recent meeting of the Institute 
of Radio Engineers held at Columbia Universitv, Dr. Alfred N. 
Goldsmith read a Paper entitled “ Radio Frequency Changers,” in 
which he outlined the development of radio frequency changers and 
‘described in detail some of the more efficient methods. The author 
described various types of frequency changes using chemical and 
io valve arrangements, arc converters and reflection alter- 
mators. |j 


Finsbury Technical College Old Students’ Association.— The 
Secretary of this Association asks if all those knowing any Old 
Finsbury Students who have joined His Majesty's Forces will send. 
their names and as many particulars as possible to him at 15, Clifton 
Gardens, Golders Green, London, N.W. 


Society for the Promotion of Engineering Edueation.— The council 
‘of this Society has decided to hold the 1915 meeting of the Society at 


a 


the Iowa State College, Ames, Iowa, June 22-25, 1915. A third 
edition of the syllabus of engineering mathematics, which is pub. 
lished by a committee of the society, is now in preparation, and will 
be published shortly. 


EDUCATIONAL NOTES. 


Royal Technical College, Glasgow.—Over 1,000 past students of 
this college have joined the Imperial Forces. 

At the annual meeting of the Governors it was stated that the income 
from fees, which last year amounted to £7,481, would in the current year 
be less by £3,000. The annual report showed that there were 669 day 
students and 4,342 evening students last session, a total of 5,011, 
or an increase of 59, 44 and 103 respectively compared with the previous 
session. The John Pender Gold Medal and bursary in electrical engi- 
neering were won by Alex. Prain, who, together with six other students in 
the electrical engineering department, have become associates of the 
college. 

Manchester School of Technology.— This school possesses par- 
ticulars of more than 550 students who were in attendance at the 
college during the academic year 1913-14 and who are now serving 
in various branches of his Majesty's forces. With a view to the com- 
pletion of a Roll of Honour, which shall also include the names of 
past students engaged upon military service, the Registrar will be 
glad to receive any information from such persons themselves or 
from their relatives or friends. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, Oct. 30th (to-day). 
NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Annual General Meeting at the Lecture Theatre of the 
Literary and Philosophical Society, Westyate-road, Newcastle- 
on-Tyne. Paper on " Industrial Locomotives,” by Mr. J. W. 
Hobson. 
SATURDAY, Oct. 31st. 
GRADUATE SECTION OF NORTH-EAST Coast INSTITCTION OF ENGINEERS 
AND SHIPBUILDERS. 
7:15 p.m. Annual General Meeting at Bolbec Hall, Newcastle-on- 
Tyne. Address by Deputy Chairman, Mr. E. L. Champness. 
TUESDAY, Nov. 3rd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
7:30 pm. Meeting at the Engineers’ Club, Albert-square, Man- 
chester. Chairman's Address by Mr. P. P. Wheelwright. 
INSTITUTION OF CIVIL ENGINEERS. 
§ p.m. Meeting at Great George-street, London, S.W. Presi- 
dential Address by Mr. B. Hall Blyth, and Presentation of 
Medals. ` 
WEDNESDAY, Nov. 4th. l 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the Hotel Metropole, Leeds. Inaugural 
Address by the Chairman, Mr. T. Roles. | 
FRIDAY, Nov. 6th. 
WOLVERHAMPTON AND DISTRICT ENGINEERING SOCIETY. 
Sp.m. Meeting at the Technical School, Garrick-street, Wolver- 
hampton. Paper on ‘‘ Transmission of Power by Ropes,” by 
Mr. E. Kenyon. 


——-- 4 = - -- -——— em. 


"A THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needien 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small 'lhese can be sent with the following. note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


- I enclose £ 


NATIONAL RELIEF FUND. 


Name 99*959»909060506050900c000990906059990000990929009 0900990900090909002000000000090009090999 


Address ec'ccs *e*906000002000220c€0 69*09200000905909200009900009000290«00090900006026009005090900€9 


99090990*»90999c0020200009090229295909009090000090000000000000000000000090090990009*99* 
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ECONOMY IN HANDLING PEAK LOADS.* 
BY REGINALD TRAUTSCHOLD. 


Summary.—The author discusses the selection of prime-mover units 
for the hest operating results under various conditions of station load and 


available fuel supply. 

In operating a power house economically and efficiently one of the 
greatest handicaps to be overcome, if not the greatest. is the periodic 
demand for unusually heavy output. Particularly is this true in a 
power plant furnishing energy for electric lighting and motor service 
or in the power house of an electric-traction enterprise. Such plants 
must and do depend upon storage battery reserve to care for the high 
peaks or particularly heavy service, but this practice is not altogether 
economical, Whether a steam plant or one operating with internal- 
combustion engines is the more economical is a question on which 
advocates of the two types of energy producers do not agree, nor is it 
the object of this article to express any opinion. Precedence, the 
high degree of perfection to which steam-operated units have arrived, 
and the belief (a disputed point) that high-grade steam engines and 
turbines are more reliable than the Lest internal-combustion engines, 
necessitate the consideration of the average power house as a steam 
plant. For such a plant the most economical machines unquestion- 
ably would be high-pressure Corliss engines and low-pressure steam 
turbines directly connected to electric generators. Considering a 
plant of 1,000 kw. with 500 kw. reserve, a 1,500 kw. plant carrving 
aconstant mean load of 1,000 kw.,the average service load and the duty 
of charging the storage batteries, and calling upon the 500 kw. reserve 
for six hours per day to care for the heavy demand, as is typical of the 
average electric lighting or electric traction generating station. effi- 
cient equipment is tabulated in Table I. The average yearly fixed 
charges for such a plant are also given in the same table, with con- 
ervative figures for the “ operating charge "—labour, attendance, 
oil, waste, supplies, &e. The fuel requirements per day are 75,000 Ib, 
The total yearly cost of operation of such a plant, exclusive only of 
real-estate value and burden, with coal at various prices, is given in 
Table Il. From this latter table the average cost of operating such a 
plant is seen to be £15,930, a record that is bettered, of course, in 
some exceptionally well-operated plants of similar size, but one that 
may be safely accepted as à fair average. 

Many plants very similar to the one considered are situated in 
districts where natural gas is readily obtainable, but where for 
Various reasons, such as liability of interruption of the natural-gas 
supply, the use of coal as the plant fuel is found more advisable. In 
such localities it is frequently possible, though rarely done, to utilise 
the natural gas for fuel to run a gas engine in place of the reserve 
Corliss engine that is operative only during heavy-service hours. 
These heavy-service hours are usually pretty well known, but, 
nevertheless, some time is invariably required to place in operation 
the boilers that have not been in operation, or have been operated 


———————— 


Talle ].—F ized Charges, Steam Plant, 1,500 Kw. Station. 


Puilling, foundations, chimneys, &c. (item Ajose OOO 
Equipment :— ` 
Two 330 kw. Corliss engine-generator sets with boilers, all 
_ Acessories and auxiliaries.............. esses. nit eee NI TANE ... 18,000 
Une 43 kw. exhaust-steam turbine with generator conden- 
SCT and auxiliares ........leeeseeseeeeenn He 4600 


_ . Total cost of plant ...... ——— — (9 OE esed V 
Yearly fixed burden (item Joe I UNT TD £4,512 
Operating charge :— Per year. 

Attendance (£5 per day) ..cccccccssssscccssececcsccouseceeesceeenecs £1,460 

Uil, waste, Qgg cde PE 370 
Operating charge (item C')..scccecssseccssseceesceeeees iehiamtcd: £1,833 
Fixed burden (item BD Ae M atc HNPINAC DC aeu hun 4,512 
Fixed charges 1,500 kw. steam plantasies PE Ane ees £6,347 


Table II —Total Cost of Operation, 1,500 kw. Steam Station. 


Coal per ton. | Total cost of energy per ycar. 


T COMMONS NC. 
8s. £11,822 
12s. 14,500 
165. 17.299 
208. 20,036 

ix hte eh Oe i 
LI NTO E, £15,930 

eee CREDE 


* l'rom the “ Electrical World," slightly abbreviated. 

tin estimating item B depreciation has been taken at 5 per cent., 
repairs at 2 per cent., interest at 6 per cent. and insurance at 1:5 per cent. 
of the total cost, and taxes at 2 per cent. of three-fourths cost. 


Table IJI — Fired Charges, Steam and Nataral-qas Plant, 1.500 kir. 


Station, . 
Building. &c. (item A) ............... eS —— M — £5.000 
Equipment :— 
One 550 kw. Corliss engine-generator set with boilers, all 
accessories and AUNTLAVICS . 00... cece eee ee eee eee —— 9,000 
One 450 kw. exhaust-steam turbine with generator, conden- 
ser an beni Mu" eee 4.600 
One 550 kw. gas-engine generator set with auxiliaries...... m" 6,600 
Total cost of plant 0... ccc cece cece ener ees ET eee ree £25,800 
Yearly fixed burden (item D)... iiec eret nhi hee £4,128 
Operating charge assumed to be the same as in the case of all 
steam. 
Operating charge (item ()..... Sekine ta OE Cae ciate OTET exc £1,835 
Fixed burden (item D)......... VUE THEO RE TU ns s 4.128 
Fixed charges 1,500 kw. steam and natural-gas plant..........LL.. £5,963 


Table IV.—Tot«l Cost of Operation, 1,500 hie, Steam and Natural-gus 


Station, 
Yearly Cost of | Fuel for | Cost Fuel for 
pan coal steam natural gas per; reserve 
charge. per ton. | equipment. {1.000 cubic ft.) equipment. 
| PET ES 
£5,963 | 8s. |; £3,504 lod. £284 
l?s. | 0.256 ]s. 3d. STU 
165. 7.008 ls. Sd. 1.168 
205, 8,760 2s. ld. L460 
Average ... 3 e6132 dé du | QNS 
Total cost of operation—average .....l isses £12.971 


below capacity, during the hours of lesser load, so that the storage 
batteries must care for the increased demands for eneigy during the 
time occupied in putting the r serve steam unit into operation and 
while it is picking up its load. This dependence is not conducive to 
maximum economy. <A gas engine. on the other hand, can be 
started up quickly and can carry its full load almost. instantly — 


| certainly very much more rapidly than a steam engine can be pressed 


into service. Hence, in a plant using gas-engine reserve, the de- 
pendence on the storage batteries during a marked increas : in demand 
for energy would be greatly reduced, and during hours of light service 
no stand-by losses from consumption of fuel would be entailed. 
Tables EH. and LV. give the fixed charges, operating charge and the 
yearly average cost of operation of a plant in which a 550 kw. natural- 
gas engine, &c., is substituted for the 550 kw. Corliss engine, &e., the 
reserve unit. The fuel requirements for such a plant are 8,760 tons 
of coal and 14,600 cubic ft. of gas per year. Taking the price of both 
the coal and the natural gas at conservative values, the average 
vearly cost of operating such à combination plant should be in the 
neighbour ood of £12,971, a saving of £2,959 over the all-steam power 
plant. 

A plant operating entirely on natural gas would naturally show 
even a greater saving, but if any interruption or curtailment. of 
supply should occur such a plant would be, temporarily at least, 
practically valueless. A combination plant, on the other hand, 
might not be affected at all by a curtailment of the natural-gas 
supply, the available supply of gas being sufticient to care for the 
limited gas-service required. A complete cessation of the supply 
would, of course, be embarrassing, but even under such conditions 
the plant could still furnish power in adequate quantities for at least 
18 hours per day. and during the six hours of heaviest load 662 per 
cent. of the power required would be furnished with no change from 
ordinary operating conditions, and this could probably be aug- 
mented to the full amount by forcing the steam equipment bevond 
its normal capacity, additional storage-battery equipment being 
possibly advisable. 

A combination natural.gas and steam plant is possible only in 
quite limited sections of the country, however, the auxiliary fuel not 
being obtainable in all localities. Crude oil and fuel oil, on the other 
hand, can be transported practically anywhere, and, even with such 
oil commanding a price of 21d. or 3d. per gallon, oil engines may be 
employed to advantage as the reserve units in almost any power 
house of the class under consideration. "Tables V. and VI. show the 
average fixed charges, operating charge and yearly cost of energy 
production in a plant using the two fuels, coal and oil. The fuel 
requirements in this case are 8,700 tons of cow and 120,450 gallons of 
fuel oil. With coal at the average price and oil fuel at the excessive 
price of 23d. per gallon, a plant in which the 550 kw. reserve unit is an 
oil engine or engines would cost about £2,185 per vear less to operate 
than one in which the reserve unit was an efficient steam engine of the 
Corliss type; with oil fuel at 3d. per gallon, the saving would be 
about £1,943. A similar all oil engine plant (see Table V IT.) operat - 
ing on oil fuel at 23d. per gallon would show an expense of £2,153 
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Table V.—Fixed Charges, Steam and Oil-engine Plant, 1,500 kw. Station. 
Bulldnmig, &o. (bít A Vena «ce advein ten ceaeon dte sa eco eo agone i ose aa £5,600 
Equipment :— l 
One 550 kw. Corliss engine-generator set with boilers, all 
accessories and auxiliaries............. kodirana n a 9,000 


BOE AT AAO eataa pi a A I 4,600 
One 550 kw. oil-engine generator set with all accessories and 
NOXHIRIOS uoi oui dE reste eO peRyler oc tata rase a e 9,400 
TOLOS OE DIRE 25325 ec vu radere euscesin £28,600 
Eouny fixed. burden (item Ejus ss rA e a ck £4,574 


Fixed charges 1,500 kw. steam and oil-engine plant ................ £6,409 


Table VI.—Total Cost of Operation, 1,500 kw. Steam and Oil-engine 


Station, 

Yearly Cost of Fuel for | Costofoil | Fuel for 
plant coal steam fuel per | reserve 
charge. per ton. equipment. gallon. , equipment. 
£6,409 8s. £3,504 | ld. £482 

12s. 5,256 lłd. 723 
16s. 4,008 —— 2d. 963 
20s. 8,760 3d. 1,446 
High: 
Average ... £6,132 24d. £1,204 
| 3d. 1,446 


Total cost of operation—average, oil at 24d. per gallon £13,745 
Total cost of operation—average, oil at 3d. per gallon £13,987 


Table VII.— Total Cost of Operation, 1,500 kw. Oil-engine Station. 
Building, &c. (item A) £5,600 
Equipment (complete) 28,200 


TOIT Pob a N AAE Sposi hes et Val £33,800 
Yearly fixed burden £5,408 
Operating charge (item D EET TOWER NOS RENNES n 1,835 


Fixed charges 1.500 kw. oil-engine plant 


£7,243 
Fuel requirements :— 


£8,672 
10,834 
13,010 


Oil at 21d. per gallon... 
Oil at 3d. per gallon 


15,915 
18,083 
20,253 


-—— 


per year over that of the all-steam plant, an excess that would be 
quickly increased should the price of oil fuel advance. W ith oil 
fuel at 3d. per gallon, a price that has been reached in many locali- 
ties, and which may be expected to be current again, the cost of 
producing energy, though still considerably in favour of a combined 
steam and oil plant, would be £4,323 more annually than in the case 
of all-steam power operating on coal at the average price. In fact, 
an all-oil engine plant would not compete with an all-steam plant, 
operating on coal at 14s, per ton, unless the price of oil fuel was as 
low as 2d. per gallon, at which figure the balance in favour of the oil 
plant would be only £15 per year. The combination plant has still 
also another advantage over the straight oil plant, overcoming or 
discounting one of the main drawbacks to the latter type of plant ; 
namely, the wide fluctuations in the price of oil fuel that seem bound 
to occur. Invariably oil may be purchased at a reduced price during 
some period, and judicious buying then is, therefore, easier than when 
the larger supply for the complete fuel requirements of the plant has 
to be cared for. Oil does not deteriorate in storage. 

Installations of gas producers and gas engines to care for the re- 
serve requirements of a plant subject to periods when heavy demands 
for energy must be met are of particular interest, as the producer 
equipment is here subject to the least advantageous conditions. For 
this reason producer-gas installations should receive great impetus 
toward more general adoption if they prove efficient under such 
trying URP oe esami the same conditions as in the previous 

; the internal-combustion-engi ipme ci 
care of the reserve power and the Corliss UN A Henke ee 
turbine equipment for the average load and char 
batteries, and taking into account the fuel losses of the producer 
during stand-by hours, the losses when blowing the producer, &c 
Tables VI II. and IX. give conservative data for a consideration of 
the economic value of such a combination plant of the size under 


Table VIII.— Fixed Charges, Steam and Producer-gas Plant, 1,500 kw. 
Station. 
Pniding, dec. (lem AJ. aa ree enel ee £5,600 
Equipment :— 
One 350 kw. Corliss engine-generator set with boilers, all 


accessories and suxiliaries...............cccccssssecscsseseoesss..., 9,000 
One 450 kw. exhaust-steam turbine-generator set with con- 
denser and Auellilrien 2... iere rires miter ru j 
One 550 kw. producer-gas engine generator set with complete 
gas generating equipment, Ea sssini sssini r 10,000 
Total cost or paghinga mahian £29,200 
Yearly fixed burden (item LJ AE AE A UA ED ORG £4,072 


Fixed charges 1,500 kw. steam and producer-gas plant. ............ £6,507 
Table IX.—Total Cost of Operation, 1,500 kw. Steam and Producer-gas 
Station. 

Yearly Cost of Fuel for Cost of | Fuel 
plant coal steam coal for 
charge. per ton. equipment. per ton. | producer. 
£6,507 | 8s, £3,504 4s. £191 
12s, 5,256 8s. 381 
16s. 7,008 12s. 571 
20s. | 8,760 16s. 762 


— — — —r a — a — — 


Total cost of operation—average—one grade coal £13,306 
Total cost of operation—a verage—two grades coal £13,115 
Table X,— Total Cost of Operation, 1,500 kw. Producer-gas Plant. 
Bading ke Dem A] iouis inte tecti ea £5,600 


Equipment. (complete). iieii renare naa a T 30,000 

Total Bout GF DIN ataua aaa s £35,600 
s rriei A N PG ao £5,695 
Opon charge (item Ohessaare A a a oe 1,835 
Fixed charges 1,500 kw. producer-gas plant .............csscccceceeees £7,530 
MOCU BAe a AVCHD iorecuessevioesteme rei ei O 4,286 

Total cost of OperationN—Average...........ccsccccecesscceecees £11,816 


—— 


consideration and subject to similar service requirements. The cost 
of equipment is considerably more, as in the case where oil engines 
are employed for the heavy loads, than in the case where all generat- 
ing units are driven by steam. The fuel requirements are 9,670 tons 
of coal per year. The average yearly cost of operation of a plant of 
this character, assuming that the gas producer is operated on the 
same kind and grade of coal as the steam generator’, would be 
about £13,306, a saving of £2,624 over that of the all-steam power 
plant. The gas producer could probably be operated, however, on 
fuel that averaged as much as 4s. a ton less than the fuel required for 
the steam boilers, and in such event the possible saving represented 
by the combination plant would be about £2,815. An all-producer 
gas engine plant would cost considerably more to install than any 
other type of plant that has been considered, but even with this 
handicap, authentic records of the cost of operation, &c., indicate 
that a producer gas plant of the size under consideration and operated 
under similar conditions would be most economical, particularly if 
the cheaper fuel was utilised. Such a plant (see Table X.) would cost 
only about £11,817 per year to operate—f£4,113 less than the effi- 
cient all-steam power plant—a saving of over 25 per cent. 
Internal-combustion engines for the reserve equipment of plants 
which are subject. to greatly varying degrees of load have consider- 
able value, as has been shown. In the case of natural-gas engines 
this is to be expected, and the wisdom of the installation of such 
plants depends entiiely upon the reliability of the natural-gas 
supply. If the supply is certain at all times of the year and is 
ample, the steam or partly steam-power house is not an economie 
one. When using oil engines for reserve, an interesting situation 
arises ; namely, that it is economical to use such reserve units even 
when a plant operated entirely on such engines would be uneco- 
nomical as compared with a straight steam plant. With a combina- 
tion steam plant and gas-producer reserve the comparative merits 
can be reliably ascertained. If the advantages are in favour of the 
producer plant, as the behaviour of modern producers in plants of 
such size would indicate, the plant can easily be so remodelled as 
eventually to operate only on producer gas. That is, provision can 
readily be made for the adoption of gas engines and producers when 
the equipment of the plant has to be increased and the substitution 


of the gas equipment for steam equipment whenever the latter must 
be replaced. 
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the brushes are separated, a pressure is applied to the secondary 


A NEW SHUNT THREE-P HASE COMMUTATOR MOTOR winding proportional to the active part of the regulating winding, 


WITH SPEED REGULATION BY BRUSH DIS- that is, to the effective turns between a and b, which produces & 
PLACEMENT.* corresponding speed variation above or below synchronism, as the 


BY H. K. SCHRAGE, VESTERAS. case may be. 


The no-load speed at which the motor runs under these conditions 

Summary.—A short description is given of a new type of three-phase | will be 
commutator motor with shunt characteristics. Instead of the usual 
complicated controller, the speed is regulated by shifting the brushes, so 
that no transformer whatever is needed in the new arrangement. 


60f T, * T, l 
E T’ 
where f=frequency, p—number of pole-pairs, T, — number of effec- 
tive turns in secondary winding, T, —number of effective turns in 
active part of regulating winding. 

This formula also holds for the ordinary three-phase shunt motor 
in Fig. 1, but there is a fundamental difference between the two types. 
In the ordinary three-phase shunt motor, the frequency of the current 
at the commutator brushes is equal to the frequency of supply, 
whilst in the new motor the frequency at the brushes is the frequency 


of slip. 


Of late years an increasing number of three-phase commutator 
motors have come into use for stationary drives, the type generally 
adopted being the series machine, where the speed is controlled by 
shifting the brushes. Despite the sensitiveness of this type to 
changes of load or supply pressure, it is nevertheless often used 
where a shunt motor would be decidedly more suitable, because of 
the expensive controller needed with the latter. The arrangement 
of the windings in the ordinary three-phase shunt motor as built by 


n= Revs. per min. 


Fic. 1.—CONNECTIONS OF ORDINARY 3-PHASE SHUNT MOTOR. 


the Allmanna Svenska is shown in Fig. 1. P is the primary winding 
on the stator; R is the regulating winding, also on the stator; Sis 
the commutator winding on the rotor. T is merely a small trans- 
former for improving the power factor. To vary the speed, the 
pressure applied to the rotor winding is varied. 

This firm has now developed a new type of three-phase shunt 
motor invented by the author (Swedish Patent, No. 33,968), where 
the speed is regulated by shifting the brushes and no controller is 
needed. This arrangement is not only cheaper than the old one, 
but the regulation is smooth and gradual. The scheme of connec- 
tions of the new motor is shown in Fig. 2. The windings are the 
same as before, but the windings P and R are now on the rotor, 


C 5 i0 15 
Horse-power. 


Fic. 3.—LOAD CURVES FOR FIVE DIFFERENT BRUSH POSITIONS. 


The vector and circle diagrams for the new type of motor are 
then given by the author, whilst a set of characteristic curves for a 
15-5 H.P. motor with speed variation between 1,500 and 500 revs. 
per min., are reproduced in Fig. 3. From these curves it is seen 
how the power factor keeps high above synchronous speeds but falls 
off considerably below synchronism. It is possible, however, to 
correct this by rocking one set of brushes quicker than the other, 
and also to obtain a large starting torque without inserting resist- 
ance in the secondary circuit. The commutation conditions are also 
discussed and found to be at least as good as in the ordinary type. 


AUTOMATIC VOLTAGE REGULATORS.* 
BY CHAS. €. GARRARD, 


Summary.—The author divides automatic regulators into three classes : 
(1) the Vibrating Contact type, (2) the Pendulum type, (3) the Rheostat 
type. He deals with certain examples in these classes. 


Automatic regulators for maintaining the voltage of the 
supply station constant are now very largely used. This is 
notably the case in industrial work, especially in mining installa- 
tions. It is an exception nowadays for a new colliery plant 
not to be equipped with an automatic regulator. The provision 


whilst S is on the stator. The primary winding P is connected to | of this entai!s not only a saving in labour costs but is a direct 

siens through slip-rings, the regulating winding R is a com- | cause of greater efficiency or increased output by reason of the 

seed Hic the CODY RE E on the rud | fact that, the voltage supply to the motors being kept constant, 

but o de scale ine iind M n E "iau oes ce f the | the speed of the same is maintained instead of falling, as would 

three pairs of brushes ee ae Py pu Ha 5d ou one brusk tocke be the case if tbe voltage dropped below normal. 

and ,, b, and b, on an other. 5 Another advantage of the automatic regulator is that cheaper 
generators can be used not having such a close inherent 


When the two brushes of a phase stand on the same commutator : d 
segment, that is, when each of the three phases S, S, and S, is short- | regulation as would otherwise be necessary. Not only does 
“ircuited, the machine runs as an ordinary induction motor. As | this mean cheapness, but such machines are capable of rougher 


f Abstract. of an article in the ** Electrotechnische Zeitschrift." . * Copyright., All rights reserved. 
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Fic. 2.—CoNNECTIONS OF NEW 3-PHASE COMMUTATOR MOTOR. 
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usage than those of less self-induction as far as short-circuiting 
is concerned. | 

Automatic regulators have in recent years reached a high state 
of perfection, their rapidity of operation being in some cases 
truly remarkable. This quickness of response is largely due to 
the utilisation of what, in want of a better name, may be 
termed the “ overshooting principle.” 

This can be illustrated as follows: Let us suppose a fall in 
voltage of the supply necessitates an extra voltage, E, being 
applied to the shunt winding of the exciter to bring the supply 
voltage up to its normal value again. If, now, due to the 
action of the regulator, only this extra voltage. E. were utilised, 
the recovery of the supply voltage to its normal value would be 
slow, as, owing to the self-induction of the field windings, the 
exciting current only rises slowly to the necessary value. On 
the other hand, if a very much larger extra voltage than E. sav 
3E, be applied to the shunt winding of the exciter, then the 
field current increases very much more quicklv and the supply 
voltage is very soon at its normal value. Of course, if this 
voltage 3E be allowed to continue to act, the supplv voltage 
would overshoot the mark in the opposite direction. To stop 
this the regulator is adapted to check the action before it goes 
too far. This phenomenon is well illustrated by two curves 
(see Fig. 1) given by Rankin (* Proceedings ” Inst. Electrical 
Engineers, 1912, p. 304, Vol. XLVIIL). These represent the 
rise of current in a field coil when the voltages E and 3E are 
applied respectively to its terminals. The time to reach the 
final or constant value is the same in both cases. of course. To 
reach, say, the value 0-86 ampere, however, the respective 


Time in Seconds. 


Fic. l.—RisE oF CURRENT IN FIELD COIL WITH DIFFERENT 
VOLTAGES. 


APPLIED 


times are two seconds for the lower curve and less than $ second 
for the higher one. The action of the regulator is, therefore, 
to apply the higher voltage to the shunt coil and take it off 
again directly the desired current is reached. Thus rapidity of 
action is attained and hunting troubles obviated. 

Automatic regulators may be classified as follows -— 


1. Vibrating Contact Type, in. which a resistance in the field 
of the machine, or of tbe exciter, is periodically short-circuited. 
Examples: The Tirrill, the Westinghouse (Olmsted), 
the Fuss. 
2. Pendulum Type. 
Example: The Taylor-Scotson. 
9. Rheostat Type. 
Examples: The Thury, the Brown Boveri, the Union 
Electric Co. 


The Tirrill Regulator.—The automatic regulator introduced 
by Mr. A. A. Tirrill, was one of the first, if not actually the 
first, of the successful vibrating contact regulators to be made. 
It is at present constructed in two types, the one (type T.D.) 
being for self-excited dynamos, and the second (type T.A.) for 
separately-excited generators, either alternating curreat or 
continuous current. 

In Fig. 2 an elementary diagram of the T.D. regulator is 
shown. The control magnet winding is connected across those 
points between which it is desired to keep a constant voltage— 
in this case across a, the supply mains. On the voltage increas- 


THE ELECTRICIAN, OCTOBER 30, 1914. 


ing, the core of the control magnet is pulled down opening the 
main contacts, which otherwise would be kept closed by the 
spring. The relay is differentially wound. One half the 
winding is connected across the supply mains; the other half 
18 "also conneeted across the supply mains, but its creuit Is 
interrupted at the main contacts. With these latter closed 
both halves of the wiuding of the relay are energised and 
magnetically cancel each other; consequently, the relay 
contacts are closed and short-circuit the shunt rheostat. The 
condenser shown across the relay contacts is to prevent sparking 
at the same. 

t Itis important, if a thorough understanding of this type of 
regulator is to be attained, to follow the working step by step; 


Main 
Cortacts 


t» 


Condenser 
Control . 
isset 
* Relay 
Contacts 
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Fic. 2.— ELEMENTARY DIAGRAM or TIRRILL REGULATOR (Tyre T.D.) 
FOR USE WITH SELF-EXCITING DyNAMOS. 


it may be noted that the same principle of action applies to all 
vibrating contact regulators. Fig. 3 represents the charac- 
teristic curve of the machine, the correct working voltage 
being represented by the horizontal line a. Suppose, for any 
reason, the voltage falls to c. Instantly the main contacts 
close, the relay is demagnetised, and the relay contacts close, 
short-circuiting the rheostat. It may be remarked that this 
rheostat is set so that when in circuit the voltage would only 
be about 30 per cent. to 40 per cent. of the normal (the point 
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Fic. 3.—CHARACTERISTIC CURVE OF D.C. GENERATOR. 


d, in Fig. 3). Directly the relay contacts are closed the field 
current begins to rise at a large velocity, as the extra voltage 
which has been applied to the field coil is very much larger than 
is required to compensate for the fall from a to c. In fact, if 
unchecked, the voltage would overshoot to the value e. 
Directly. however, b is reached, the main contacts are opened 
and the short-circuit on the rheostat removed. 

For the reasons set out above the time taken for the volts 


II 
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to change from c to b-is very short. With the removal of the | 7 and 8. Coil 8, in Fig. 6, is shown in series with the line. It 
short-circuit from the rheostat the voltage immediately drops | is wound in the opposite direction to the fine wire coil 7. In 
and tends to overshoot in the opposite direction to d. On | this manner compounding for drop of voltage in the line is 
reaching c, however, this is again arrested and the process is 


repeated. | | 
[t will thus be seen that the voltage continually oscillates 


backwards and forwards from c to b. This vibration is 
extremely quick, and the variation in voltage on either side of 
the normal very small, it being possible in the majority of cases 
to keep the voltage within ^3 per cent. 

The distance between the lines c and b in Fig. 3 and the voltage 
variation in Fig. 4 are shown considerably exaggerated for the 
cake of clearness. The rate of vibration is dependent upon the 
sensitiveness and construction of the generator, and also varies 
with the load, usually being slower at no load and full load than 


Fig. 4.—VOLTAGE LINE PRODUCED BY OPERATION OF VIBRATING 
CONTACT REGULATOR. 


at middle load, and is also dependent upon the point ir the 
characteristic curve (Fig. 3) at which the generator happens to 
be working. (See E. Garton, “ Trans." Inst. Mining Engineers, 
1909, and R. L. Morrison, THE ELECTRICIAN, Aug. 22, 1913, 
Vol. LXXI., p. 811.) 


Tae Fuss Automatic Regulator.—This regulator, like the 
Tirrill and Olmsted regulators, operates by periodically placing 
in circuit and short-circuiting a resistance in the field circuit 
ofthe exciter. It has, as yet, only been applied to the regu- 
lation of alternators with separate exciters. The Fuss regulator 
has. however, fundamentally special points of construction. 
In Fig. 6 is given a diagram illustrating the principle upon 
which it works. It will be seen that the lever L, which carries 
the moving contact 12, is free to take up any position, it being 
attached to the cores 9 and 10 in such a manner as to permit 
angular movement of the lever relatively to each core, as 
well as movement bodily with them. 

In the Tirr.ll regulator two contact levers swinging on fixed 
centres are used, and the position in space of the electric 
contact. which causes the short-circuiting of the exciter field 
resistance, changes continually. In the Fuss regulator, how- 
ever. only one contact lever is used, so arranged that the 
position of the electric contact remains unchanged and both 
coils act independently of each other on the lever. This con- 
struction is simpler than the Tirrill construction, and chiefly on 
this «round a patent was granted by the German Patent Office 
after an examination of the Tirrill and other patents. 

The working of the Fuss regulator is as follows : Suppose the 
contacts 11 and 12 come together. This cuts out the shunt 


resistance 5, and the voltage of the exciter 3 increases. This dk " 


Fic. 5.—Fvss AUTOMATIC VOLTAGE REGULATOR. 


attained. It will be seen that if a large current flows throu gh 8 | 
it will require a higher voltage across the fine coil 7 to pull up 
the core 10. Thus, with increase of load an automatic increase 


has the effect of pulling up the core 9 against the pull of the 
spring 13. It follows that 11 and 12 part company, the resist- 


ance 5 is cut in and the voltage of 3 falls again. Thus the core ck 
g is In à continual state of vibration, continually opening and 10-31 
closing the contacts 11 and 12. The contact 12 is, however, 8s 


C Dash Pot 


also affected by the core 10. 

If the voltage of the alternating-current supply be high, then 
the core 10 is pulled up and it is clear that the contacts 11 and 
12 remain open a longer period each oscillation of L than would 
be the case if the core 10 were lower in its solenoid ; thus the 
resistance 5 is in circuit with the field 4 a longer period during 
each oscillation, and, therefore, the alternating-current voltage 
is brought down to its normal value. The converse happens 
if the core 10 be in a lower position in its solenoid. 

It will thus be seen that the principle of action is very similar 
to the Tirrill regulator. The function of the coil 6 is really 
to act as a vibrator while the regulation depends upon the coils 
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Fig. 6.—DIAGRAM ILLUSTRATING THE PRINCIPLE OF THE Fvss 
AUTOMATIC REGULATOR. 


of voltage is attained. Of course, this same principle of com- 
pounding is applied in an exactly similar manner to the other 
types of automatic regulators. 

(To be concluded.) 


110 


ECONOMY IN THE OPERATION OF 55,000-VOLT 
INSULATORS.* 


BY M. T. CRAWFORD. 


Summary.—The author gives & brief outline of the operating experi- 
ences on three 55,000-volt lines, two of which have been in service 10 
years and one five years. The quality of the more modern porcelain 
insulators is notably superior to those first installed on these lines. A 
device is described by means of which defective insulators can be readily 
detected in the very early stages of deterioration. 


The problem of securing satisfactory and economical operation 
from lines having gradually weakening insulators, has recently 
become an important one on some systems. 

This Paper outlines briefly the operating experience on severa! of 
the older lines of the Puget Sound Traction, Light & Power Company 
system, and describes methods employed to secure satisfactory 
performance economically. 

Nominal voltage, 55,000; non-earthed neutral; 60-cycle, three- 
phase current. All pin-type insulators are of the design shown in 
the illustration. 

Line A.—In service 10 years, from Electron generating station to 
Tacoma; length, 31 miles; number of insulators, 4,450; poles, 
40 ft., set on average spans of 125 ft. ; wires spaced 6 ft. ; No. 4/0 
B. & S. copper 21 miles; No. 0 B. & S. copper 10 miles; insulators 
cemented on iron pins ; wooden pins screwed in insulaters were used 
on & portion of this line when first installed, but have nearly all been 
replaced at this date with iron pins. 

Line B.—In service 10 years ; from Electron generating station to 
Seattle; length 47 miles; number of insulators, 6,850 ; poles 40 ft., 
set on average spans of 125 ft. ; wires spaced 6 ft. ; No. 4/0 B. & S. 
copper; insulators cemented on iron pins. 

Line C.—In service five years at 55,000 volts; from Snoqualmie 
generating station to Everett, Seattle and Tacoma; length 160 
miles; number of insulators 17,350, of which 4,550 were in service 
at 30,000 volts for two years previous to the 55,000-volt service ; 
poles 35 ft. to 55 ft., set on spans from 130 ft. to 300 ft. ; wires spaced 
7 ft. and 9 ft., and vary in size from No. 4 B. & S. copper to No. 4/0 
B. & S. aluminium ; insulators screwed on iron pins. 

Line A.—The insulators originally installed on Line A were among 
the first of their kind and voltage to be made, and the art of high- 
voltage porcelain manufacture was not well understood at that date. 
Their appearance indicates that the clay was worked quite dry and 
that probably the mixture contained à much lower percentage of 
china clay than is now used. Many samples show a lack of homo- 
geneity in the ware and irregularities of surface, and firing cracks are 
visible under the glaze. The shells were given a moderate test at 
the factory and shipped to Tacoma, where they were cemented 
together and the assembled insulators subjected to a dry test of 
120,000 volts. Difficulties with the testing equipment made it 
necessary to put a portion of the insulators on the line without test. 
There were failures from time to time during the test, but as it was 
considered unusually severe, trouble was not anticipated. 

Electrical failures began to occur within a short time after instal- 
lation, especially during line surges and in wet weather, and have 
continued from time to time to date. The larger shells crack radially 
ad leakage over the smaller shells burns off cross-arms. These 
cracks stand open perceptibly, indicating that there were shrinkage 
strains in the ware. 

It has been necessary gradually to replace these insulators, until 
at this date 83 per cent. of the original installation has been replaced. 

Line B.—The insulators on this line were purchased and installed 
under the same conditions as Line A, but were made at a different 
factory. The appearance of these insulators indicates a much better 
grade of porcelain with a smoother surface, but some samples of them 
do not compare with the ware turned out of the factories to-day. 
Such of them as were tested showed a very small percentage of 
failures. For the first five years of operation, very little trouble was 
experienced with these insulators, but later on they began breaking 
down occasionally and recently they have given a good deal of trouble 
failing several at a time during an arcing earth at another point on 
the system. A large number of these insulators were put on Line A 
to replace failures of the original insulators thereon, so that the total 
installation of the ware purchased for Line B is about 8,200 insulators. 
Of these, the failures to date have totalled about 4 per cent., nearly 
half of which have been in the last year. These insulators do not 
usually have a large radial crack, but a small crack starts on the head 
or in the side groove and runs around on the top of the insulator. It 
seems that these eracks enlarge until a leakage current starts through 


* Abstract of Paper read before the American Institute of Electrical 
Engineers. 
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the top two or three shells and discharges over the surface of the 
lower shell. The tendency of a brush discharge to pass in the posi- 
tive direction more than the negative, has a rectifying effect on the 
leakage current. This results in a partly unidirectional current from 
the bottom shell to the pin, and signs of electrolytic corrosion of the 
pin head in the cement have frequently been found. Once started, 
this will soon crack the entire insulator, as the high tensile stress put 
on tbe porcelain by this internal expansion will lower its dielectric 
strength. In many cases insulators have been found which were 
leaking noisily, and when the line was killed and an examination 
made, the insulator was found intact, although a number of cracks 
were visible. As soon as the tie wire was removed, however, the 
entire insulator fell apart. 

Line C.—The insulators on this line were made at several different 
factorics and are of as fine a grade of porcelain as can be obtained 
to-day. <A representative of the company at the factory tested each 
shell separately, and the assembled insulator, to 120,000 volts for 
five minutes. Every insulator was given this test and examined for 
physical defects, and stamped by the inspector if accepted. To date 
there have been only three failures, and it is possible that these were 
partially broken in some other way before failure. 74 

A large number of insulators have been installed on pole lines and 
steel tower lines built within the last few years on this system, which 
were tested as in Line C and screwed on iron pins, and there have 
been no failures, About 120 strain insulators, each consisting of 
three 10 in. diameter link type discs with no cemented parts, have 
been in service at strain points for three years without trouble. 

The expense of replacing outright all the line B insulators was 
prohibitive, and they formerly were replaced one by?one when they 
got to the point where the leakage currents could be heard from the 
ground. "This was not entirely satisfactory, however, as they were 
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INSULATOR FOR 60,000-VoLT CONSTRUCTION. 


at an advanced stage of the deterioration before this condition was 
reached, and frequently failed, causing an arcing earth that punc- 
tured other insulators, and a heavy charge against maintenance 
resulted on account of the emergency nature of the repair work. 
The first method tried was by using a megger, but no satisfactory 
results could be obtained unless the testing wire was over the leaking 
crack and this crack extended clear through to the pin. Each 
insulator had to be untied and the testing work was very expensive 
and laborious. After considerable experimenting a device was 
perfected to locate these insulators at an early stage of the depre- 
ciating process, so that the work of replacing them could be done 
economically and before they broke down and damaged other insu- 
lators and interrupted service. This device consists of a pair of 
2,000-ohm wireless telegraph receivers, fitted up for the convenience 
and safety of the inspector in testing. A hand pick is driven into 
the pole about 7 ft. from the ground, and a sharpened pin driven into 
the ground several feet away. The receiver set is connected between 
these two, and if all insulatore are sound there is a clear audible 
hum of the same tone as the telephone line, due to the shunting of a 
part of the capacity current of the insulators on the pole top. If, 
however, one of them is leaking, a scratching noise is superimposed 
on the hum, which comes and goss as the neutral shifts to and from 
the wire on the defective insulator. The inspector then proceeds 
up the pole and tests between each insulator pin and the centre of 
the cross-arm, and thus locates the defective one. This device can 
be used in a similar manner on steel tower lines. Insulators can be 
found in this way which have only a very small crack started and 
which will not puncture on the test below 100,000 volts. Insulators 
with a crack clear around the head were taken off and tested, punc- 
turing at from 60,000 to 65,000 volts, but no sound was audible from 
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them while on the line without the use of the detecting set. One or 
two lower petticoats were usually found intact, the leakage current 
passing over their surface during the test until the puncture point 
was reached. 

Field books are kept with the record of the last test, and data on 
each insulator on every pole in Lines A and B. With practice the 
inspector can single out defective insulators which are at an early 
stage of the depreciating process. It seems probable from the 
history of operation that the porcelain on Lines A and B was of 
lower dielectric strength originally than that on Line C, and that 
many of these insulators were, therefore, under an electric stress, 
which was a large percentage of their ultimate strength. Although 
the evidence is not conclusive, it seems probable to the writer that 
electrical fatigue of porcelain only occurs where the ware is operated 
ander electrical or mechanical or combined stresses which are too 
close to its ultimate strength. Insulators should be designed and 
individually tested to withstand at least 2} times line voltage; and 
care should be taken that at high potentials, where unit insulators 
are in series, line voltage is taken as the actual portion of the total 
voltage which comes on each particular insulator in the string. 
Where the gradient is not uniform and potential is concentrated 
more on some units than on others, these units should be designed 


accordingly and tested as above. 


NOTE ON AN IMPROVEMENT IN THE EINTHOVEN 
STRING GALVANOMETER. 


BY W. H. APTHORPE. 


Since the string galvanometer was introduced by Prof. Einthoven 
in 1903f it has been found useful for many purposes where an 
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suitable optical system on to a photographic plate. As it is neces- 
sary to record the cardiac potential from three or more points of the 
body, and in conjunction with these the phonocardiogram* for a 
complete examination of the heart, it will at once be app:eciated how 
much more readily the records can be studied, and the exact relation 
between the phenomena determined if two or more records are 
obtained simultaneously on the same photograhic plate. Up to the 
present this has only been possible by using two separate string 
galvanometers,f each having its own optical system and lamp for 
illuminating the string, the optical systems being so adjusted that 
the projected images fall side by side on the camera. It has been 
possible in this way to obtain good results after expending a con- 
siderable amount of time and patience in making the necessary 
adjustments. 

In December, 1912, Dr. Avery Newton suggested that the same 
result could be obtained more easily by placing two strings in the 
same magnetic and optical field, so that the two images were pro- 
jected side by side on to the photographic plate. This, howeve', 
was found to be practically impossible, owing to the closeness with 
which the two strings had to be mounted (0-04 mm.) in order that 
the two images should be sufficiently close together under a mag- 
nification of 600. "This large magnification is found necessary in 
cardiographic work. In order to overcome this difficulty the follow- 
ing device was recently constructed, which has been found to give 
very satisfactory results. 

A special holder, as shown diagrammatically in Fig. 1, has been 
made for holding two strings parallel and in a p'a»e at right angles 
to the magnetic field. The strings S, which are made of silvered 
glass fibres, are soldered to T-shaped brass ends F and G, which are 
held in position by set screws at C and D. Provision is made for 
adjusting the tension by means of the screws and bell crank levers 
Aand B. By screwing in the screws the levers dep:ess the plungers 
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J and K, to which the strings are attached at one end, and so decrease 
the tension and thus alter the sensitivity. A further adjustment is 


| provided at L for moving one string in relation to the other, so as to 
' bring the pa-ts of the strings under observation into the same focal 
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Fig. 2. 


YUNDRICAL LENS 


plane. The strings are placed at a distance of about 0-5 mm."apart, 
which was found to be convenient for manipulation and which allows 


* A record of the sound of the heart beating which is produced by con- 
verting it into an electric current by means of a stethoscope, a microphone 
and transformer. 

t 1t should be mentioned that an oscillograph, with two or more moving 
systems in the field of an electromagnet, has been made by Messrs. Bock 
and Thoma, of Munich, and that it has been used for taking simultaneous 


electrocardiograms. 
2 D 


extremely sensitive galvanometer is required ; but perhaps it has 
been put to the greatest use in physiological work in recording small 
changes In electric potential due to the movements of the heart. 

18 18 done by connecting the patient to the galvanometer terminals 
and projecting an image of the string by means of an arc lamp and a 
re 


ut read before the Physical Society of London, slightly ab- 
t” Annalen der Physik," 1903, XII., 1,059. 
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both of them to come well within the field of a 16 mm. Zeiss objective- 
The moving systems are entirely enclosed in a thin metal case 
(shown dotted). and a small mica window, E, allows the movements 
to be observed at the centre. | | 
 Asit is desirable to record the deflections of the strings on a photo- 
graphic plate 3} in. (82 mm.) wide, it is necessary to reduce the dis- 
tance between the projected images. This is done most con- 
veniently by deflecting the p-:ojected beam by means of an 
achromatic prism of about 15 deg.. as shown at M and N, Fig. 2. 
The final adjustment of the distance between the images is obtained 
by rotating the prisms through a small angle about their common 
vertical axis O. 
By means of this device not only is the manipulation simplified, 
but, as the same time marker is used, any slight inaccuracy in timing 
will affect both records to the same extent, and can usually be 
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neglected. Both striugs are influenced equally by any change in the 
magnetic field. 

Fig. 3 is part of a record of an electrocardiogram and a phono- 
cardiogram obtained simultaneously from a patient by means of this 
apparatus. The upper record is the electrocardiogram obtained 
from lead L* of a normal patient, the lower record being the phono- 
cardiogram obtained simavtaneously with the electrocardiogram. 
The horizontal lines are produced bv lines engraved on the cylin- 
drical lens of the camera, each division representing 0-0001 volt. The 
vertical lines are time intervals of one-fifth of a second. 

Although this apparatus was designed for electroca diographic 
work, it appears to the author that it might be employed with 
advantage for other purposes, such as recording two radiotelegraphic 
signals of different wave-length simultaneously by means of a camera 
in which a Land of photographie paper is made to move continuously. 
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INDUCTIVE INTERFERENCE IN CALIFORNIA. 


The Joint Committee on Inductive Interterence to the Rail- 
road Commission of the State of California have issued a report 
which contains provisional rules tending to improve conditions 
in respect to inductive interference. The formation of this 
Committee was the outgrowth of certain points of dispute 
involving power communication and railroad interests which 
were brought to the attention of the Railroad Cc mmission of 
California. Although the investigation is net vet complete, 
the Committee recommend that these rules be made imme- 
diately effective. We give below extracts from the report. 
Abstracts of the progress reports issued by the Committee have 
already appeared in our Telephone Section, Vol. LXXIL, 
p. 694, January 30, 1914, and p. 1040, March 27, 1914. The 
full report is published in the * Proceedings `“ of the American 
Institute ot Electrical Engineers, Vol. XXXIIL, No. 9, Sep- 
tember, 1911. | ; 

The following paragraphs summarise very briefly the principal 
results accomplished to date. These statements of results are 
accompanied by brief explanatorv comment upon the conclusions 
reached. "The reasons for and explanations of these conclusions are 
given in more detail in the appendices attached to the report. 

1. Interference to telephone circuits under normal operating con- 
ditions of power circuits arises almost wholly from the harmonic 
voltages and currents of the power stations. This is due chiefly to 
the fact that the frequencies of the harmonics generally present in the 
voltages and currents of power systems cover a considerable portion 
of the range of the voice frequencies, particularly those frequencies 
at which telephone instruments and the human ear are of maximum 
sensibility. Extraneous currents of frequencies approaching the 
average voice frequency have a more injurious effect upon telephone 
conversation than currents of lower frequencies. 

2. The effect of induction of the fundamental frequency on tele- 
phone circuits is comparatively unimportant, unless it is of magnitude 
sufficient to constitute a physical hazard. This is due to the fact that 
the fundamental approaches the lower limit of audible frequencies, 
at which the telephone and the human ear are not sufficiently 
responsive. 

3. Interference to telegraph and other signalling circuits is due 
principally to the fundamental and lower harmonics. Telegraph 
receiving instruments are relatively insensitive, as compared with 
the telephone, to the higher harmonics, but are sensitive to dis- 
turbances of lower frequencies, such as the fundamental and lower 
harmonies which more nearly approach the normal operating fre- 
quency of such circuits. 

4. The power circuit currents and voltages may be divided into 
two factors, balanced and residual, of which, for equal magnitudes, 
the latter in general produce the greater inductive interference. 
Residual currents and voltages act inductively in a similar manner to 
single-phase currents and voltages acting in a circuit composed of 
the line conductors in parallel with earth return, which is a condition 
favourable to very large induction. Moreover, such a circuit which 
includes the earth a3 one side cannot be transposed. Transpositions 
in the power circuit cannot reduce the inductive effect of residuals 
except as they reduce the magnitudes of the residuals themselves, 
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which they do in some cases. The inductive interference arising 
from such currents and voltages can be reduced only in the case of 
metallic circuits, such as telephone circuits, by transposing these 
circuits. It is, therefore, important that the telephone circuits be 
transposed at frequent intervals throughout parallels and carefully 
balanced throughout their entire length, and that the residual cur- 
rents and voltages be kept sufficiently small to give negligible induc- 
tion in telephone circuits so arranged. 

5. Inductive interference to communcation circuits, arising from 
the balanced voltages and currents, can in a large measure be pre- 
vented by means of an adequate system of transpositions applied 
to both power and communication circuits (assuming the latter are 
metallic) and located with due regard to each other. This is accom- 
plished partly by creating mutually neutralising inductive effects 
in neighbouring lengths of each side of the communication circuit 
or circuits by transposing the power circuit, and partly by equalising 
the inductive effects on the two sides of the communication circuit 
or circuits by exposing each side equally to the influence of the power 
cireuit by transposing the communication circuit. 

6. Abnormal conditions and at times switching orerations produce 
transient disturbances of a very severe character. This is due to the 
fact that abnormal conditions almost invariably give rise to residual 
of large magnitude, often including high harmonics. Abnormal 
occurrences incident to electrical power transmission do not give 
warning of their occurrence, and since they cannot be produced 
artificially on transmission systems without subjecting the apparatus 
to great risk or danger, it has been deemed unwise to attempt any 
experunental tests of these effects. This conclusion is, therefore, 
drawn from general experience and data of actual occurrences col- 
lected by the Committee. 


RvLES RECOMMENDED BY THE COMMITTEE. 


The following are the rules which the Committee, as the result 
of its study to date, recommends be issued at this time to govern the 
future construction and operation of power and communication 
circuits which are, or are proposed to be, so located as to create a 
parallel :— 

I. Avoidance of Parallelism.—Every reasonable effort shall be 
made to avoid new parallelism. The part proposing to build a new 
communication or power line, which will create a parallel, or 
generally to reconstruct an existing line involved in a parallel shall 
give due notice (at least 30 days wherever possible) of its intention to 
the other party, including detailed information, as to the location and 
character of the proposed line. If a plan can be devised and agreed 
upon by the two parties for maintaining an adequate separation 
between the two classes of lines so as to avoid interference this shall 
bedone. In case it is impracticable to secure adequate separation 
between a power line and a communication line parallelism will 
be permitted subject to the conditions set forth in II. 

II. Conditions under which Parallelism will be Permitted.—(a) 
Minimum Horizontal Separation.—The minimum horizontal separa- 


* Following the nomenclature of Einthoven, the different circuits 
through the patient and the galvanometer, which are generally used, are 
called ''* leads,” and are numbered as follows :— 

Lead I., that obtained with the horizontal connection (right arm, left 
arm). . 

Lead II., that obtained with the oblique connection (right arm, left leg). 

Lead III., that obtained with the vertical connection (left arm, left leg)- 
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tion between the power line and communication line shaH be equal 
to the height of the taller line. The only exceptions to this provision 
sre angle crossings and other unavoidable case of close proximity, 
and in all such cases the lower line shall be kept above the com- 
munication line and constructed in conformity with the National 
Electric Light Association's specifications for overhead crossings 
or other approved equivalent which may be agreed to by both 
companies. 

(b) Balance of Power System.—The power company shall exercise 
due diligence to keep the currents in, and the voltages to earth of, 
the conductors of any power circuit involved in a parallel, as closely 
balanced as practicable. In all cases where telephone circuits are 
involved, special consideration shall be given to the prevention or 
elimination of harmonies in the residual current and in the residual 
voltage. 

(c) Limitation of Residual Currents and  Voltages,— Pending 
additional rules on specific means other than those given herein, the 
parties concerned shall endeavour to agree upon the means to be 
emploved for the prevention or limitation of residual currents and 
voltages, and in the event of disagreement the matter shall be 
referred to the Railroad Commission of the State of California. 


(d) Transpositions Inside Limits of Parallel.— An adequate system 
of transpositions shall be installed in the power circuit (or circuits), 
and in the communication circuit (or circuits), provided the latter is 
metallic. When both circuits are transposed the transpositions in 
both the communication and power circuits shall be located with 
due regard to each other. Every reasonable effort shall be made by 
both parties concerned to fix the limits of the parallel and the 
location of crossings, branch lines, and connected apparatus so as to 
facilitate the application of an effective transposition scheme. In 
the case of a parallel between a power line and a telephone line the 
company owning or operating the telephone line involved shall have 
the right to specify the number, type (in respect to electrical charac- 
teristics) and location of the transpositions in the power circuit 
subject to certain limitations. The transposition system of the tele- 
phone circuits shall be modified where necessary in order that the 
power and telephone circuits shall be, as nearly as practicable, 
mutually non-inductive. For short parallels less than 6 miles in 
length (or short sections of longer parallels which have to be treated 
independently because of abrupt change in conditions) with power 
circuits of 50,000 volts or over, where it is impracticable to obtain an 
alequate balance by the location of transpositions in accordance 
with the limit specified above, the company owning or operating 
the telephone line involved shall have the right to specify the number, 
type and location of transpositions, provided the distance specified 
between successive transpositions is not less than 4 mile. When 
necessary (due to variations in lengths of telephone transposition 
sections) in order to secure an adequate balance, a reduction of 10 per 
cent. in the limiting distances between successive power circuit 
transpositions as given above shall be allowed. In the case of a 
parallel between a power line and a telegraph line or other earthed 
communication circuit, the location of the transpositions in the 
power line shall be with due regard to the limits of the parallel in 
order to form as nearly as practicable a balanced system. The 
location and type of such transpositions shall be as specified by the 
communication company, subject to the condition that the trans- 
positions in the power circuit may not be required to be less than 
| mile apart. In no case shall the power company be required to 
relocate poles or towers for the transpositions. The parties con- 
cerned in any proposed parallel shall endeavour to agree upon a 
transposition scheme for such parallel in accordance with the above. 
In the event of a disagreement, the matter shall be referred to the 
Railroad Commission of the State of California. 

(e) Transpositions Outside Limits of Parallel.—In addition to 
transpositions within the limits of a parallel, as provided in (d) 
hereof, each new power circuit isolated from earth (or extension of 
such existing circuit) which is constructed subsequent to the date 
When these rules become effective, shall be transposed throughout 
its entire length in such manner as to balance the electrostatic 
Capacities to earth of its several conductors, so as to avoid inequalities 
among the voltages to earth of the several conductors, which would 
create inductive interference. Such transpositions shall not be more 
than 8 miles apart, provided, however, that circuits less than 3 miles 
an length are not required to be transposed until they are extended 
to à greater length ; except that extensions or spurs from existing 
lines, the electrostatic capacities to earth of whose conductors are 
balanced, shall be so constructed as not to change materially the 
balance of the existing lines to which they are connected. 


(f) Uniformity of Parallel.—To facilitate the application of 


Haad transpositions, both parties shall endeavour to maintain 
‘norm separation, uniform arrangement of conductors and uniform 
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relative location of the two classes of circuits within the limits of a 
parallel. However, when it is feasible to secure a substantial in- 
crease of separation between the two lines for a considerable portion 
of a parallel, this shall be done, as such an increase of separation is of 


more bencfit than uniformity. 

(g) Transformer Connections.—(1) On any power circuit* involved 
in a parallel, no earthed single phase or earthed open-star transformer 
connections shall be employed. (2) On a power circuit involved in a 
parallel, no star connected transformers or auto-transformers with 
grounded neutral shall be emploved, unless delta connected secondary 
or tertiary windings or other equivalent means are used of suppressing 
the third harmonic components of the residual voltages and currenta 
introduced by the transformers. (3) Where single-phase loads are 
connected to a polvphase power circuit involved in à parallel, the 
power company shall endeavour to arrange successive connections 
of this type so as to equalise the loads upon the several phases. — (1) 
On a three-phase circuit involved in a parallel, the power company 
shall use, wherever practicable, a closed-delta connection in pre- 
ference to an open-delta connection, and where the later is employed 
an effort shall be made to distribute such connections equally upon 
the several phases. 

(h) Switch Equipment.—A power circuit involved in a parallel 
shall be equipped, between the source of supply and the parallel, 
with oil switches, all poles of which shall be mechanically inter- 
connected for simultaneous action. With the exception of stations 
where an operator is constantly on duty, these switches shall be 
rendered automatic for short-circuits, earths and abnormal neutral 


currents. 

(i) Sicitehing.—All switching on all parts of a system connected 
to a circuit involved in a parallel, which causes harmful transient 
disturbances in communication circuits, shall be done by means of 
oil switches, all poles of which are mechanically interconnected for 
simultaneous operation. 

(j) Use of Air Switches.—The use of air switches, on a power 
circuit involved in a parallel, is prohibited except for purposes of 
isolating sections of dead line, or for disconnecting transformers 
under no load. This applies to the entire power system, anv circuit 
of which is involved in a parallel, unless such switching is so remote 
as not to cause harmful transient disturbances in the communication 
circuits, 

(k) Abnormal Condition,.—A power circuit involved in a parallel 
shall not be operated at any time with an open, earthed or short- 
circuited line wire or wires or transformer winding. 

(l) Devices for Indicating Abnormal Conditions on Systems Isolated 
from Earth.—If a power circuit involved in a parallel is electrically 
isolated from earth, reliable indicating devices shall be installed at 
its source to supply to inform the operator immediately of abnormal 
conditions, such as earths, and, wherever possible, open circuits 
which have not operated automatic switches. Upon indication of 
trouble by such devices, the operator shall immediately open the oil 
switches and proceed in the manner outlined below. 


(m) Procedure under Abnormal Conditions.—]n case of the opening 
of an oil switch due to an abnormal condition in a power circuit 
involved in a parallel, or any circuit supplying or supplied by the 
same, such switch may be closed once ; if opened a second time due 
to the continuance of the fault or abnormal condition, said switch 
shall not be closed again until the line has been sectionalised. The 
fault may then be located by energising sectious of line, provided that 
further sectionalisation of the line be done in such sequence as to 
cause the minimum disturbance to parallel communication circuits, 
and provided, further, that, where practicable, the faulty section of 
line shall be energised but once iu this process of sectionalisation, 
where the fault exists within or beyond the parallel, until such fault 
is remedied. | 

(n) Ammeters in Neutral Earth Connections.—Wherever a neutral 
earth connection is employed on a circuit involved in a parallel, an 
ammeter, suitable for measuring as accurately at practicable the 
current in the neutral under normal operating eonditions, shall be 
installed in all neutral connections at the main generating and sub- 
stations on the power system electrically connected to the circuit 
involved in the parallel. The powercompany shall maintain a record 
of hourly measurements of the neutral current at all such points. 

(o) Charging Electrolytic Lightning Arresters.—Where a power 
system is equipped with electrolytic lightning arresters so charged 
as to cause inductive interference in communication circuits the 
method of charging the arresters shall be moditied to eliminate the 
disturbances as far as possible. The charging of such lightning 
arresters shall be done at such time as to give the minimum liability 


* This does not apply to railways operating alternating-current 


' trolleys with earth return which are covered by V, 
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of interference with communication circuit operation, preferably 
between the hours of 2 a.m. and 4 a.m. 


(p) Wave Form of Rotating Machines.—The power company shall 
make every effort to obtain generators and synchronous motors for 
use on all parts of the system, giving. as nearly as reasonably pos- 
sible, pure sine waves of voltage at fundamental frequency. In no 
case shall the deviation from a pure sine wave exceed the limit set 
forth in the standardisation rules of the American Institute of 
Electrical Engineers. 


(q) Exciting Current of Transformers.—ln order that the wave 
shapes of voltage and current may be distorted as little as prac- 
ticable by transformers, the main line transformers employed on 
clicuits involved in a parallel and on future extensions of such 
ci:cuits shall have an exciting current as low as is consistent with 
good practice, and in no case shall the exciting current at rated 
voltage exceed 10 per cent. of the full load current. Such trans- 
formers shall not be operated at more than 10 per cent. above their 
rated voltage. 


Hil. Provisions Applying to Existing Parallels.—The following 
sections of II. shall apply also the power circuits involved in existing 
parallels: b, $, j, k. l. m, n, 0, p and q. Also g-3 and g-4 shall apply 
to existing parallels to the extent that transformers added hereafter 
Bhall be connected as provided in said rules. 


IV. Waiver of Conditions by Communication Company.—At the 
option of the company operating the communication circuit or 
circuits, any of the provisions of 11. and IlI, may be waived. 

V. Parallelism with Alternating-current Railways.—It is recog- 
nised that railroads operating alternating-current trollevs with 
earth return create serious inductive interference with parallel 
communication circuits. In the present state of the art no means 
for completely overcoming inductive interference from such parallels 
is known; hence, they are to be avoided if possible, and, where 
unavoidable, the responsibilities arising therefrom must be settled 
by mutual agreement, or, in case of inability to agree, the matter 
shell be referred to the Railroad Commission of the State of California. 


DISCUSSION OF RULES. 


It will be noted that the terms “ power circuit " and “ telephone 
cir:uit " are used in these rules in a special, restricted sense. 

I. The first and most obvious means of preventing inductive 
interference is to avoid the close association of power and com- 
munication circuits. Further, it is recognised that in no other way 
can complete freedom from interference be secured. While with the 
ever-increasing necwork of electrical circuits of all kinds adequate 
separation to avoid interference is becoming increasingly difficult 
to maintain, the Committee feels that the importance of such separa- 
ticn justifies its being made the first premise in rules designed to 
prevent inductive interference. 

II. (b. c) Means to eliminate or reduce residual voltages and cur- 
rents in power systems are highly important, and while information 
at this time does not enable the Committee to formulate as explicit 
a rule as is desirable, yet the importance of the subject justifies its 
inclusion in the rules. The acquisition of further information on 
which to base a more explicit rule upon this subject is a most im- 
potant problem, the experimental study of which is discussed in 
another section of the report. 

II. (d) Transpositions properly located in both power and com- 
munication circuits offer the most reliable and effective means for 
preventing interference from balanced voltages and currents of 
power circuits. While the inductive effects increase in severity for 
the higher voltage circuits, due in part to the increased separation 
of the line conductors, which renders more frequent transpositions 
desirable, the mechanical difficulties involved are so great as to over- 
balance the other reasons and the rules, therefore provide for less 
frequent transpositions in the higher voltage circuits than in the 
lower voltage circuits. 

II. (g) Some types of transformer connections and methods of 
operation give rise to large residual voltages and currents, and certain 
provisions of the rules are designed to prohibit or restrict the use of 
such connections and methods of operation. These rules may be 
considered as explicit provisions complying with the general pro- 
visicn in Il. (b, c). Tbe sufficiency of these specific provisions as an 
insurance against harmful residual voltages and currents is subject 
to future determination. "The present information of the Committee 
does not warrant the definite recommendation of any one type of 
connection or method of operation as best from the standpoint of 
inductive interference. This is true as to the relative merits of the 
two general tvpes of systems, the earthed neutral and the isolated 
system. Both tvpes are on an equality with respect to the inter- 
ference caused by balanced voltages and currents. 

Il. (k) Continued operation under certain abnormal conditions 


is possible in some power systems. In particular, it is possible to 
operate an earthed star-connected system with one phase open, and 
it is possible to continue the operation of an isolated system wher 
one phase becomes earthed accidentally. The former gives rise to a 
large residual current and the latter to a large residual voltage, both 
of which are liable to render parallel communication circuits in- 
operative. For these reasons the rule prohibits such operation, 
which, aside from the consideration of inductive interference, does 
not constitute good practice in power system operation. 

II. (^. l. n) To provide that operation under the abnormal con- 
ditions mentioned above may not continue without the knowledge 
of the power company, the rules specifv that devices for indicating 
earths shall be installed on isolated systems. 

II. (m) Accidental causes give rise to occasional abnormal con- 
ditions. These can only be guarded aga nst by good construction 
and maintenance and careful operation, which, however, cannot 
prevent entirely such occurrences. When trouble develops on a 
power circuit involved in a parallel it is alwavs liable to cause serious 
interference to the communication circuits, if the exposure is severe. 
In the present state of the art the method of fault location on power 
circuits is a process of repeated sectionalisation and energisation of 
the faulty line until the fault is located within certain limits. This 
process causes repeated interruptions with loss of time in the opera- 
tion of the communication circuits, and in the case of telephone 
circuits is accompanied sometimes by injury to the operators. It 
should be explained that the loss of time is much greater than the 
duration of the disturbance, owing to the time required to restore 
the protective devices on the communication circuits to their normal 
condition. No method of locating faults on power circuits is known 
which meets the requirements of practice and vet avoids the disad- 
vantages of the present method. The inductive disturbances due to 
fault location can be to a considerable degree ameliorated by dis- 
connecting the faulty line from the rest of the system and energising 
this line by a single generator at such excitation as may be necessary 
to overcome the insulation of the fault. Whenever practicable this 
method is employed by power companies; hence, it has not been 
thought necessary to cover it by a specific rule. 

II. (o) Transient disturbances of severe nature to telephone 
circuits are sometimes caused by the charging of electrolytic lightning 
arresters. There are available methods of diminishing the transients 
due to this cause, and a general provision to the effect that such 
methods shall be emploved when necessary is included in this rule. 
It is further provided that the charging of the arresters should be 
done at times when the telephone circuits are least used. | 

Il. (p. q) Fundamentally, interference to telephone circuits by 
power circuits in normal operation is largely due to the existence of 
harmonies in the currents and voltages. While the complete 
elimination of these harmonics seems impracticable, still beneficial 
results may be obtained by practical efforts in this direction. 

The further work necessary in order to secure the information 
essential as a basis of determining more explicit and effective rules. 
than those herein recommended is particularly concerned with the 
subjects of transpositions and residual voltages and currents. This 
work is now in progress. The report also includes five appendixes. 
Of these. the first two discusses very fully the question ‘of harmonics 
and residual voltages and currents. The question of transpositions 
is dealt with in Appendix IIL, and two further appendixes have 
reference to the apparatus used and the technical reports issued. 
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COMPARISON OF THE TELEGRAPH WITH THE TELE- 
PHONE AS A MEANS OF COMMUNICATION IN 
STEAM RAILWAY OPERATION. 


We give below scme account. of the discussion which took 
place before the American Institute of Electrical Engineers in 
New York on Mr. Clapp's Paper on this subject. An abstract 
of this Paper appeared in Tue ErrEcrRICIAN, Vol. LXXIII., 
p. 96, April 24, 1914 :— 

DISCUSSION. 

WirLiAM Maver, JUN. : My experience on frequent occasions, when I 
have had the option of using the telegraph or the telephone over dis- 
tances ranging from 200 to 1,000 miles has been quite favourable to the 
telegraph as à means of quick, reliable and intelligent communication 
between expect operators, chiefly due to an uncertainty as regards 
words in telephone conversations, which frequently called for repetition. 
My observation of the operation of the telephone in some cases seems 
to indicate that when it is used 1egulaily for questions and answers, the 
purport of which is generally understood by both speakers, conversation 
is easy. I have noticed this particularly in cases where the telephone 
is used as a means of communication between different sections of large 
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here, in that it is less sensitive to the extraneous currents, and in other 


definite current above or below which the instrument will operate or 
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manufacturing plants, where illiterate workmen exchange information f still be a good recognisable speech current, while in the telegraph line, if 
freely concerning the work in which they are engaged. When, however, | it becomes small, it may entirely fail to actuate the instrument. 
subjecta foreign to this work are broached to them by telephone, they W. LEE CAMPBELL: I want especially to call your attention to Mr. 
am often at sea. While it is true that Mr. Clapp quite properly stipu- Clapp's suggestion that the use of the telephone in railway service may 
lates a high factor of transmission efficiency for the telephone circuits for | be extended very much further than most railway telegraph engineers 
thus railway service, I believe that some, at least of the success of this f seem to have contemplated up to date, by the railways operating their 
service between despatchers, station agents and conductors may be due | own telephone plants at their terminal headquarters. I know of at least 
to their familiarity with the nature of the subject discussed, although, of | one large railway which is now commencing this plan, viz. : it is buying 
course, the precaution of spelling out the words of train orders, letter by | plantsto instal at its terminal and division headquarters, and is arranging 
letter, and repeating back the order to the despatcher, is almost a sure | so that any official, by calling the operator in charge of the message line, 
preventive of error. can talk direct to any station along the railway liue, and, vice versa, any 
Waran E. HARKNESS: It has been found that the train despatcher | official who may be out along the line at any station may signal the 
operating by telephone is under less strain than one operating by tele- | operator at headquarters and have her call the local official desired and 
graph, and can handle practically double the amount of work he has | connect the two together. This is something which is only possible. as 
been handling bv telegraph. While the cost of telephone line construc- | a rule, where the railway owns its own plants, because the public telephone 
tion is nearly double that of the corresponding class of telegraph construc- | service object to having any privately owned lines or equipment connected 
tion, it must be remembered that the facilities for communication have | to their systems. I believe there is going to be a very large development. 
heen more than doubled. In the first place, the speed of transmission | along this line, and I believe that it will be a very great factor in con- 
has been increased. The average railway Morse operator does not send | verting the telegraph engineers and other railway officials to the use of 
over 23 to 30 words per minute, whereas by telephone the same man will | the telephone in the place of the telegraph. 
transmit at the rate of 50 to 75 words per minute, the latter rate being in M. H. Crape: Referring to Mr. Maver's statement, in stating as a 
excess of the maximum manual Morse record. One factor having & | disadvantage the slowness of the telegraph when discussing a subject over 
bearing on this matter, which differs from that of a commercial basis: is | a wire, I imagine that this is largely due to the way one has been trained. 
the greater length of railway messages. It is of interest to note that | I have never discussed many subjects at length overthe telegraph; how- 
the difference in time taken by operators to answer a telegraph sounder | ever, I have discussed very satisfactorily many matters over the telephone 
call and a selective telephone call has in some cases been so pronounced | for long distances. I have always had the impression that the telephone 
as to occasion the installation of telegraph selectors on some railways to | provides a quicker method than the telegraph. As to the matter of 
improve the telegraph service. In fact, there has been a marked re- | operators cutting in on the circuit, I did not mean to imply they could 
vival of selective telegraph calling in both railway and commercial | not cut in and listen on the telephone circuit. The chances are, though, 
service. that they do not do this as a general thing, because they cannot attend 
R. N. Hitt: The implied conclusions in Mr. Clapp’s Paper that the | to other duties if they are cut in on the circuit continuously ; in the case 
telephone has a sufficient margin of merit over the telegraph as a medium | of the telegraph instrument, however, they can listen from different 
for the transmission of intelligence in railway operation to warrant its | points in the room while employed at other work. Referring to Mr. 
somewhat greater cost, seems to be borne out by practice. We note, | Hill's statement, comparing No. 9 copper with No. 8 iron, I appreciate 
however, that in the comparison of costa of inside and outside plant, the | that possibly I did not carry that comparison to a logical conclusion when 
facilities provided by a single telephone circuit composed of two No. 8 | considering the telegraph superimposed upon the telephone circuit. In 
gauge copper wires, have been compared directly with the facilities by | my reference to the necessity of a special telephone circuit for the use of 
one iron telegraph wire working duplex or quadruplex, and it seems that | employees along the line, I had more in mind, this: Where the booths or 
it would only be fair to recognise the fact that one pair of telephone wires | cabinets in which telephones are placed are being used very frequently, 
is capable of supplying a telegraph circuit in addition to the telephone | and are stationed every half mile or so, I do not believe it good practice 
circuit, and that this telegraph circuit may be duplexed or quadruplexed. | to provide means (even with a switch) of cutting in a telephone on a 
Also, if there are two similar pairs of wires on a pole, properly transposed, | despatching circuit. It would no doubt be better to provide separate 
we may obtain from them not only a train despatching and message [| circuits and terminate the circuits in various private branch exchanges 
circuit, but we may, in addition, obtain a third telephone circuit and a | along the line. Relative to power line disturbances affecting the tele- 
telegraph circuit ; in other words, four circuits from the four wires. The | graph and telephone, it has been my experience that power lines, electric 
cost of obtaining the additional telephone and telegraph circuit is only | light lines, for example, affect the telephone a great deal more than they 
nominal, Therefore, it would be more nearly fair to compare, as far as | do the telegraph. In some cases it requires special study in order to 
outside plant is concerned, the cost of one No. 9 A.W.G. wire with the | avoid the inductive disturbances. 
eost of one No. 8 B.W.G. iron wire. On this basis the telephone will W. LEE CAMPBELL: Mr. Clapp implies in his response to the discussion 
appear much more favourably in regard to initial cost. I gather from the | of his very interesting Paper that there is some difficulty in the way of 
statement regarding the use of booths at frequent intervals along the | connecting automatic intercommunicating systems installed in railway 
right of way for use in case of emergencies, that it is the usual practice | terminal headquarters with long-distance telephone lines, or railway 
to run a separate pair of wires to which these stations are connected, and | message telephone circuits. I am somewhat at a loss to understand 
to rely on a switching arrangement at an adjacent station at which there | whether Mr. Clapp meant by this that the Bell Company, heretofore, has 
is an operator to connect the party to the train line. I am wondering | objected to connections between its long-distance lines and either auto- 
if the intent of this arrangement would be to free the train wires of the | matic or manual switchboards owned by others, or whether, not being 
kad of a multiplicity of stations which are not used except at rare inter- | thoroughly familiar with automatic apparatus, he is under the impression 
vals. If so, it would seem more economical and the same result could | that it is more difficult to connect it to long-distance lines or message 
usually be accomplished by the use of a reliable automatic cut-out switch, | lines than it is to connect manual switchboards to such lines. Since 
either operated by the closure of the door of the booth, or from the | some members of the Institute may place the latter construction on his 
hasp of the padlock, to ensure that the sets were disconnected from the | remark, I wish, in justice to the manufacturers and users of automatic 
line when not in use. I understand this is quite common practice with a | switchboards, to make it perfectly clear that such switchboards can be 
number of railways, and have been, for many years, connected to long-distance lines just as 
D. P. Grace: Mr. Clapp speaks of the delicacy of telephonic apparatus | readily as manual switchboards have been. Calls from automatic 
and the increased cost of maintenance over telegraph apparatus. Now | switchboards to long-distance lines and vice versa are made by the 
it is true that telephone apparatus as placed in the hands of the sub- | thousand every day. 
scriber along the line is, as a rule, delicate. The telegraph apparatus, on DoxaLp McNicor : In view of the title selected for Mr. Clapp's Paper, 
the other hand, is much stronger. Apparatus to be supplied for a tele- | I take it, that, in the main, its scope is intended to include only a com- 
graph line, or a telephone line, especially on a railway, should be very | parison of the telegraph with the telephone as a means of despatching 
substantially built, and if care is given to designing I think much of the | railway trains, and as a medium of communication between railway 
present maintenance charge could be eliminated. In many railway | officials and operatives for the purposes of train operation. The exten- 
trstems where telephone circuits have been used for message purposes, | sive employment of the telephone for the purposes cited, during the past 
there has been a great deal of trouble due to poor transmission. This | eight or nine years, furnishes conclusive evidence that the telephone 
has most generally been traced to the lack of knowledge on the part of { method more satisfactory meets general railway requirements. The 
railway telegraph people in the operation of these circuits. They have | points I wish to touch upon relate to the so-called “ message " circuits, 
assumed that they could be used much the same as telegraph lines, and | and to the different operation and maintenance of telegraph lines and 
have connected into the circuit many miles of rubber covered wire and equipment, with the object in view of increasing the usefulness of the 
ion wire, and have even run these wires through many private branch | telegraph. It is also stated that the number of messages that can be 
exchange switchboards, the resulta being that the transmission was very | handled on a telephone message-circuit will average twice the number 
Peor. Wherever there is an extended telephone system along a rail- | that can be handled by telegraph between the same offices. My opinion 
Way, there should be by all means a thoroughly competent telephone | is that the reverse of this would be nearer correct—even where plain 
transmission engineer who can lay out the circuits and see that they are language messages are concerned. In the transmission of code telegrams, 
Properly connected, so that good transmission will result. telephone handling is practically out of the question. A first-class tele- 
Fus B. TAYLOR : One point that I want to raise is the relative ability | grapher can handle 70 telegrams per hour all day, without hardship, on 
the telegraph and the telephone circuits to withstand disturbances | circuits practically unlimited in length. Telephone message work that 
tom power lines. I ask if in making reply the author will express some | I have seen done on comparatively short circuits and under very favour- 
Monge upon this subject as well as upon the relative ability of the two | able circumstances, fell far below this figure in performance. Certainly, 
ystems to continue service through different atmospherie and wet | the telephone is a more satisfactory medium for carrying on short- 


Weather conditions, Jn some respects the telegraph has the advantage distance conversations, especially between non-telegraphers, and the 
personal contact through the agency of the voice aids materially in 


limiting the discord resulting from misunderstanding of intent and 
attitude, which seems to be inseparable from the activities of train 


operation. 


pects the telephone seems to have the advantage, in that there is no 


“ome inoperative. The transmitted current may be very small, and 
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ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
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EVENING during the continuance of the war. 


INDUCTIVE INTERFERENCE. 


From time to time we have given an account of the work 
which has been carried on bv the Joint Committee on Induc- 
tive Interference to the Railroad Commission of the State 
of California. This work has been pursued on an elaborate 
scale for some time, and has now culminated in the issuing of 
certain rules on the subject. These we give m abstract 
elsewhere. The issuing of these rules does not mean that 
the work of the Committee has been completed, but it is 
thought desirable that the rules in their present state should 
be adopted without waiting for further investigation. They 
relate chiefly to inductive effects produced by electric power 
transmission lines. 

It is now well recognised that the interference caused in 
telephone lines by electric power circuits is partly electro- 
magnetic and partly electrostatic. Interference with tele- 
graph circuits does not usually decur, because the instru- 
ments used are comparatively insensitive, but we believe 
that trouble may sometimes arise in the case of high-speed 
instruments. Interference with telephone circuits is chiefly 
due to harmonics, these harmonics being of such a frequency 
as to come within the range to which the human ear is par- 
ticularly sensitive. Generally speaking, the currents in 
transmission may be divided into those which are balanced 
and those which are residual, the latter being the more im- 
portant. Usually the currents can be balanced, and then 
inductive interference can be largely eliminated by means 
of suitable transpositions applied to both the power and 
communication circuits. Consequently the rules which are 
given refer, to a large extent, to the running of power lines 
parallel to those used for communication and the extent to 
which transpositions must be carried out. Such transposi- 
tions are equally important from the electrostatic point of 
view. 

One of the most fruitful sources of trouble in inductive 
interference is the use of earthed circuits, and thus we find 
rules to the effect that earthed single-phase or earthed star 
transformer connections shall not be employed in such 
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sentative and well- 


circuits. If star-connected transformers are used with an | Whole, icq. out his d X pue er 

s roportioned manner ; one could wish, however, that he ha 
eutral, then means are to be adopted to suppress the | P ee . Ue 

earthed neu P PP illustrated mass-action and chemical kinetics. more fully, and 


We doubt if these particular rules will be grouped together the exercises coming under these heads. 
Owing to the wide field surveved within the compass of the 


book, the explanations and directions are given with extreme 
conciseness. A truly remarkable amount of information— 
elementary but sound—is compressed into these two hundred 
odd pages; but the book, like others of the pemmican 
tvpe, cannot help suffering a little from the defects of its 
qualities. The student, if a beginner, will often find himself 
at sea without further help from the teacher, and the style of 
the book is at times irritatingly harsh and peremptory. Inci- 
dentally, one may doubt the advisability of passing off as 
current certain barbarisms not as vet generally adopted, such as 
‘€ jsoteniscope," “© dissolecule," and “calorimeter can ”’ ; 
moreover, the fastidious reader will find not a little slipshod 
English here and there. These minor blemishes in. point of 
form do not, however, detract from the general excellence of 
the matter: 

At the head of the book stands a discussion, extending over 
35 pages, of accuracy in phvsical-chemical measurements. 
The subject has seldom been so well treated, and no student 
who takes the trouble to master this chapter (preferably after 
some laboratory experience) can fail to benefit thereby. A 
clear notion of the accuracy of experimental methods is as 
important in practical science as a correct swing in golf, and the 
author of the present work has done well to go into the matter 
thoroughly and emphatically. 

The book may confidently be recommended to junior 
students, and still more to teachers ef junior classes in practical 
physical chemistry. W. A. C. 
Electric Light Accounts and their Significance, By H. M. 

Epwanps, Auditor of The New York Edison Co. (New York: 
McGraw Hill Book Co.) Pp. 172. 8s. 4d. net. 

Publicity 1s one of the principal objects which governmental 
regulations seek to obtain in. respect of quasi-public under- 
takings, and with this in view a svstem or form of accounts is 
frequently prescribed by the authority or department 
concerned. Anyone whose duty brings them into contact 
with the accountancy side of the administration of electricity 
supply undertakings is familiar with the form of accounts 
prescribed by the Board of Trade for adoption by those 
organisations which are regulated by the provisions of the 
Electric Lighting Acts. - 

In the United States, as in this country, electricity supply 
undertakings are more or less under public control, and their 
rapid development resulted a few years ago in the National 
Electric Light Association appointing an accounting com- 
mittee to consider and recommend a system of accounts which 
could be adopted by those responsible for the administration 
of such undertakings enabling them to keep an effective and 
continuous control of their affairs, and at the same time assist 
the Governmental authority to secure such uniformity as would 
enable them to supervise their working and obtain such 
information as would permit of satisfactory comparison with 
analogous concerns. This svstem has been adopted to a 
considerable extent, and with certain modifications is contained. 
in the present work, whose author was one of the committee 
above mentioned. 

The book is divided into three parts, the first treating of the 
balance-sheet or indicant accounts, the second of income 
accounts, and the third consisting of a miscellaneous section 
giving detailed explanations of account symbols, the works 
order and stores systems, with other details of administration. 

It is assumed that the reader brings to the study of the subject 
a competent knowledge of those elementary principles of. 
accounting which constitute the basis of all systems irrespective 
of the character of the business. 

Although the work uses the—to us—troublesome phraseology. 
of our American cousins and treats of a system designed for 
adoption by concerns across the water, accountants on this side 
will find the book of considerable assistance and well worth the. 
time spent in studying its contents. J. J. H. S. 


third harmonic. 


welcomed by power engineers. 
Apart from what may be called the persistent inter- 


ference which mav arise from the normal operation of cir- 
cuits. there are also transient phenomena in switching, or 
when a fault comes on a line, which may give rise to a great 
deal of disturbance. These phenomena are never wel- 
comed. for they throw a good deal of strain on the insula- 
tion. aud, therefore, it is not surprising that the Committee 
thought it best not to put this part of the subject to experi- 
mental tests. It has been thought sufficient to draw 
attention to certain points in switching, such as the mecha- 
nical interconnection of the poles of oil switches, so as to 
produce simultaneous action, and the elimination of air 
switches, Attention is also drawn to the desirability of 
using generators having a pure sine wave, but no allusion 
is made to the possibility of guarding against the presence of 
obnoxious harmonies by providing a short-circuit for them 


at the generator. 
In the case of transmission lines, it is, of course, possible 


to operate without earthed circuits, but when we come to 
electric railways it 1$ a very different matter; in fact, this 
is the most difficult part of the subject. It is a little dis- 
appointing, therefore, to find this subject dismissed in a 
short paragraph recognising that the earth return creates 
serious inductive interference with parallel communication 
circuits in such cases. It is stated that at present no means 
for completely overcoming inductive interference from such 
parallel circuits is known; hence they should be avoided 
if possible, and where this is not possible the responsibilities 
arising therefrom should be settled by mutual agreement. 
We hope that the Committee will not let this part of the 
subject rest in such an unsatisfactory state. Attention 
might at least have been drawn to steps which have been 
taken bv the New York, New Haven & Hartford Railroad 
to overcome difficulties of this kind. The method they have 
adopted may not give us all we desire, and there may be 
others, but it is at least a step in the right direction. Pos- 
sibly after further investigation the present Committee may 
see their way to make a statement which is rather more 
helpful, more particularly as they are concerned with rail- 
ways rather than with power transmission. 


REVIEWS. 


iron of the undermentioned works can be had from Tue ErLscTRICIAN Offices, post 
10:58 receipt of published price, adding 3d. for books published under 2s, Add 
0 per cent. for abroad or for foreign books.) 
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A Manual of Practical Physical Chemistry. By F. W. Grav, M.A., 
a Macmillan & Co., Ltd., London, 1914.) Pp. xvi.4-211. 
Tlis book is designed for class-teaching and is accordingly 
divided into 39 laboratory exercises covering all the more 
familiar ground of elementary physical chemistry, each 
Exercise being intended to consume about the same amount of 
a student's time. A brief disquisition on principles is inter- 
posed here and there by way of introduction to a set of exercises 
anng upon a given chapter of physical chemistry ; some 
useful tables occupy the last 17 pages of the book. The author 
has effected his division into exercises with skill, and has, on the 
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SYNCHRONOUS CONVERTERS VERSUS MOTOR- 
GENERATOR SETS FOR LIGHTING SERVICE.* 


BY L. B. BONNETT. 


. Summary.—The author assumes a concrete case of a sub-station 
‘supplying both direct-current and alternating-current load, the latter of 
low power-factor. He then calculates the comparative losses and invest- 
ment charges, which show an annua] saving for this specific case in favour 
-of synchronous converters. 


For transforming from 25 cycle-power to direct current for 
Edison light and power systems, it is almost universal practice to 
use synchronous converters. For 60 cycles there is considerable 
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difference of opinion as to the relative advantages of synchronous 
converters and. motor-generator sets. Many companies strongly 
favour motor-generator sets because of the power-factor correction 
inherent in such sets. It is not the purpose of this article to go into 
the relative operating advantages, but rather to show that it is often 
more-economical to use synchronous converters, even when combined 
xith an alternating-current load of poor power-factor. Their better 
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Fia. 2.—CoMPARATIVE CURVES, 
C=P-f. of A-C. Load alone. 


D=-Resultant P-f. of Line with 
Rotary Converters. 


.A- Total Kv-a. with Rotary Converters. 
. B Total Kv-a. with Motor-Generators. 
_£= Resultant P-f. of Line with Motor-Generators. 


efficiency may show a saving which more than counterbalances the 
increased losses in transmission and generators due to the lower 
power factor of the system. 

This is best shown by some concrete examples. Assume a sub- 
station five miles from the generating station supplied with 60-cycle 


* Article in the ‘‘ General Electric Review,” slightly abbreviated. 


13,200-volt power through two three-phase 4/0 underground cables, 
Fig. 1, curve A, shows the kilowatts of direct-current load supplied 
by two 1,500 kw. units, only one unit being used from 10:30 o'clock at 
night until 7:30 o'clock in the morning. Curve B shows an alter- 
nating-current load supplied from the same sub-station at the power- 
factor shown by curve D. For motor-generator seta assume two 
1,500 kw. shunt-wound generators driven by high voltage 0-8 
power-factor synchronous motors, and operated with constant 
excitation so adjusted as to give 0-8 power-factor at approximately 
normal load. At lower loads, therefore, the corrective kilovolt- 
ampere will be larger than if the excitation were adjusted for 0-8 
power-factor at all loads, and it is obtained with small sacrifice in 
efficiency. For the synchronous converters assume high-speed 
commutating pole shunt wound units with either series boostera or 
induction regulators for varying the voltage, and three-phase six- 
phase air blast transformers with suitable blowers, adjusted for 
approximately unity power-factor at all loads. The efficiencies 
assumed for various loads cover the complete losses from the high. 
tension side of the transformer to the direct-current load, including 
the losses in the blower and a small amount for cable loss between the 
transformer and the converter. 

Assuming an efficiency curve for the motor-generator sets, the 
input at the various points on the load curve is obtained and the 
difference between the total kilowatt-hours direct current and the 
total input gives 7,980 kw.-hours daily loss in conversion. Curve C, 
Fig. 1, shows the total kilowatts input to the sub-station. The watt- 
less component of the alternating-current input alone may be ob- 
tained from the kilowatts and power-factor. This, counterbalanced 
by the leading wattless kilovolt-ampere given by the motor-generator 
sets and combined with the kilowatts in curve C, gives the kilovolt- 
ampere input to the sub-station (curve B on Fig. 2 at the power- 
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Fig. 3.—COMPARATIVE CURVE. 


Increases in Losses in Turbo-Generators. 
Constant Kw. Output at Varying Power-factor. 


factor of curve E). From this curve the amperes flowing may be ob- 
tained and the average of the square of the amperes with the resis- 
tance of the transmission cables gives the I?R loss in transmission, 
which, for this case, equals 2,900 kw.-hours per day. In the above we 
have neglected the capacity currents of the cables, as their effect 02 
the comparison would be negligible. Curve C, Fig. 1, shows that 
the average load is approximately 5,035 kw. at an average power- 
factor of 96-5. This plus the average transmission loss gives 
5,170 kw. average power generated for this sub.station. With 
economical generation, we may assume the generator losses charge- 
able to this amount of power to be approximately 7 per cent., or 
362 kw., which equals 8,700 kw.-hours daily loss. This gives à 
total daily loss for the motor-generator sub-station of 19,580 kw.- 
hours, 

The same process of figuring for the converter sub-station gives à 
daily loss in the converters of 4,880 kw.-houra. The total kilowatts 
input to the sub-station is slightly less than curve C, Fig. l— 
approximately 2-8 per cent. lower, but too near it to show success- 
fully on the small scale used. Fig. 2, curve A, shows the kilovolt- 
ampere total combined load at the power-factor of curve D. Based 
on curve A the transmission loss figures to be 3,650 kw.-hours. 
Fig. 3 shows the approximate increase in losses of large high-speed 


| turbo-generators with constant kilowatt output and varying power- 


factor. This curve is approximately true only for high-speed 
generators where the variable losses are small compared with the 
fixed losses. With slow-speed generators having a large number of 
poles, the variable losses, and with them the increase in losses with 
decreasing power-factor, are relatively greater. The average load 
with synchronous converters is 4,895 kw. at an average power-factor 
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of 838 per cent., or 5,047 kw. average power generated. Seven per 
«ent. of this equals 353 kw. loss. The curve Fig. 3, however, shows 
that the losses at 83-8 per cent. power-factor are increased 3-7 per 
«ent, over that for 96-5 per cent. power-factor, making 366 kw. loss. 
This gives a daily generator loss of 8,800 kw.-hours, or total losses for 
the converter sub-station of 17,330 kw.-houra—a saving over the use 
of motor-generators of 2,250 kw.-hours per day. At jd. per kilo- 
watt-hour this gives a daily saving of £4:5, or £1,645 annually in 
favour of synchronous convertera. 

The transmission line losses given above are based on the assump- 
tion that the same cable is used in both cases. If it is of correct 
size for the converter sub-station it could be reduced in the ratio of 
the peak kilovolt-ampere loads, or as 8,630 is to 7,680 (see curves A 
and B, Fig. 2). Such decrease in size would increase the resistance, 
and therefore the I'R loss inversely in the same ratio. This gives an 
increase of 360 kw.-hours daily loss for the motor-generator station, 
which amounts to £263 annually, making a total annual saving in 
favour of the synchronous converters of £1,908. Assuming a cable 
and duct cost of £3 per kilovolt-ampere for the five-mile line, the 
increased cable required by the greater (by 950 k.v.a.) peak of the 
synchronous converter station would be capitalised at £2,850. The 
generators and equipment from them to the ‘bus bara must also have 
950 k.v.a. increased capacity, which at £2 per kilovolt-ampere is 
£1,000, making an increased investment for the synchronous con- 
verter station of £4,750. 

Considering all the losses, there is a difference in favour of the con- 
verter of 139 kw. in peak kilowatts generated. Power house equip- 
ment to generate this increased load, if capitalised at £20 a kilowatt, 
would amount to £2,780.  Deducting this from the previous figure 
for increased investment, we have a total increased investment for 
the converter station of £1,970. Interest and depreciation at 20 per 
«ent, equals £394 annual charge. Subtracting this from the annual 
saving in losses leaves £1,514 net annual saving in favour of the 
installation of synchronous converters. The foregoing assumes 
that motor-generator sets and synchronous converter equipments 


PRACTICAL TRAINING OF ENGINEERS.* 


X The inquiry into the matter of practical training was undertaken 
as & result of the proceedings of the Conference on the Education and 
Training of Engineers which was held at the Institution in June, 
1911, and had in view some attempt to detine and regularise the con- 
ditions of practical training for young engineers who might be likely 
to seek admission into the Institution. A special committee was 
appointed by the council “ to consider whether any steps can be 
taken to define more cleariy the conditions of the practical training 
in the various branches of the engineering profession required by the 
by-laws; also, whether any steps can be taken to establish some 
co-ordination between engineering colleges and engineers and other 
employers, so that the practical training of well-educated students 
may be facilitated." 

The Committee was composed of the following: Dr. W. C. Unwin, 
LL.D., F.R.S. (chairman), Messrs. R. Elliott-Cooper, J. A. F. As- 
pinall, Sir John Wolfe Barry, K.C.B., B. Hall Blyth, John A. Brodie, 
E. B. Ellington, Walter Hunter, H. E. Jones, Sir Alexander B. W. 
Kennedy, LL.D., F.R.S., A. G. Lyster, Alexander Siemens, Sir 
William H. White, K.C.B. (since de»e1sed) and W. B. Worthington. 

The first step taken by the Committee was to approach bv letter a large 
number of engineers, and to request information upon which considera- 
tion of the whole question might be founded. The inquiry was thus two- 
fold: (1) To ascertain what is the usual practice among various classes 
of engineers with regard to affording practical training to those who intend 
to become engineers ; and (2) to elicit information as to the conditions 
under which such training may be rendered readily attainable by well. 
educated young men, and especially by those who have undertaken 


regular college study. 

The inquiry was summarised in nine questions, and information was 
invited as to the views,.as well as the practice, of those who were ap- 
proached upon the considerations involved in the several questions. The 
list of those to whom the questions were put was compiled in such a way 
as to ensure the inclusion of a considerable number of representative 
engineers in private practice, as well as of those in charge of public 
engineering administrations, and of manufacturing engineering firms. 
The answers which have been made to the questions are generally clear 
and concise, and much trouble has obviously been taken in making them. 


3 
x 
i These replies were received from 234 engineers and engineering. firms. 
g For convenience of analysis, the engineers approached were divided into 
y eight classes ; but the general results may be presented with sufficient 
E: clearness under the four following groups :— 
d 95 l , Replies. 
X A. Engineers in private practice ...e..sssssssessssssersesssoesees 44 
ó B. Railway engineers, railway mechanical engincers and 
N dock engineers ........ ee AUR IAE ree ere 38 
i " C. Municipal engineers and engineers of waterworks and 
PASWOCKS. ejani e EETA o ads da uU iveeu mA tates 18 
D. Manufacturing engineering firms....................e eese 14 


Dealing in some detail with the specific questions put bv the Com- 
mittee, the following are the results of the inquiry : Of the total number 
of 234 engineers and engineering firms who replied to the inquiry, 175— 


Load. 
Fig. 4.—RELATIVE EFFICIENCIES. 


4=Basis=Converter with 13,200 Volt Transformer. 

aus og crag HOA alt EN i.e., 75 per cent.—make a practice of taking pupils or apprentices (either 

D=0'8 Power-factor M.G. Set, 13.200 or 6,600 Volts. indentured or unindentured) and 59 do not take them. Of those who 

£-0'6 Power-factor M.G. Set, 2,300 or 4,000 Volt with 22,000 Volt Transformers. take pupils or apprentices, 131—1.¢., 75 per cent.—require premiums and 
25 per cent. do not require premiums. About seven-tenths of the pupils 


or apprentices are indentured, the remainder being unbound by any legal 
agreement. The period of training ranges from two to five vears, and 
it is indicated that the shorter periods are generally applicable to young 
men who have had a good scientific education. 

All pupils and enginecring apprentices are afforded opportunities of 
experience in the various principal depart ments of the employer's business, 
both as regards constructional work and drawing-oftice work. In several 
instances manufacturing engineering firms, as well as the railway loco- 
motive departments, accord some of the privileges of pupilage, including 
entry into the drawing office, to eligible trade apprentices who have shown 
special promise and ability. The periods allocated to the several depart- 
ments of work are generally not stated, although they are given in detail 
by a few enginecring firms. The period in the drawing office ranges from 
three months to one-half the total period of the pupilage or apprentice- 
ship. 
in 86 per cent. of cases a certificate of pupilage or apprenticeship is 
given implying that opportunities of obtaining a suitable practical know- 
ledge of an engineering order have been afforded, and have been utilised 
by the holder of the certificate. In the remaining cases those conditions 
are not certified by the employers, although it is generally indicated that 
testimonials will be given if desired, or specific inquiries will be answered. 
Facilities for attending day classes are afforded by 54 per cent, of the 
employers to pupils and apprentices who have not gone through regular 
college courses, and this condition appears to apply about equally in all 
the principal groups. Many other employers, however, insist upon their 
apprentices attending evening classes. In a few cases those only who 
have had college courses are accepted as pupils. 

With regard to the preliminary year’s workshop training recommended 
by the Institution Training Committee of 1906 as desirable for all en- 


have the same cost, although, in general, the latter will be cheaper. 
Reference to Fig. 4 shows that the efficiencv curve of 4,000-volt or 
2300-volt motor-generator sets is higher than that of 13,200-volt 
sets, and compares more favourably with that of synchronous con- 
verters, Assuming the same loads as before, but with lower voltage 
transmission, a net annual saving of only £124 is obtained. In this 
case the transmission copper is assumed to be such as to give the 
same loss as in the case of the converter station. For 22,000-volt 
transmission the efficiency curves of Fig. 4 show that results would be 
approximately the same as in the case of 13,200-volt transmission. 
For still another case we will assume a 13,200-volt transmission 
consisting of four 3/0 cables with an alternating-current load of twice 
that shown on curve B, Fig. 1, or approximately twice the direct- 
curent load. This shows a saving of £478 annually for synchronous 
converters. The resulting power-factor of the system is of course not 
* high, the average being 86-9 per cent. for the motor-generator 
“tation and 75-9 per cent. for the converter station. At first glance 
this may seem low from an operating standpoint, but with the 
Voltage of the feeders going out from the sub-station suitably con- 
trolled, the question of drop from the generating station to the sub- 
‘tation becomes of less importance. 
a load curves shown have a high load-factor, but it would seem 
i a a poorer load-factor would show a greater saving for the ccn- 
an as their efficiency does not drop as rapidly with light loads as 
: motor-generator sets. This article is not intended as an 
` tument that synchronous converters are always more economical 


an Tenor generator sets, but it endeavours to show that each indi- 
vat case should be investigated on its own merits. 


—À -— M — E 


~ * Abstract of the Report of a Special Committee to the Institution 
of Civil Engineers. 
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gineering students, about two-thirds of the manufacturing engineers and 
engineers of public undertakings who have workshops and take pupils 
or apprentices are favourably disposed to the adoption of that course, 
which, however, it may be inferred is not actually followed in many cases. 
It is very noticeable that, except as a special favour, or possibly for a 
substantial payment, such opportunities would generally be afforded only 
to youths who had engaged, or would be likely, to complete their prac- 
tical training at a later date under any given employer. 

In the cases of unindentured pupils and apprentices (about three- 
tenths of the whole of the cases under consideration), about 58 per cent. 
of the employers are favourable to giving a statement—if it should be 
desired by the Institution—that suitable opportunities for acquiring the 
practical knowledge required by the by-laws will be afforded, subject to 
good conduct on the part of the pupil or apprentice, and an engagement 
by him to remain in the employer's service for a certain period, and 
subject to the employer's business permitting him to keep the youth in 
his service for solong. Many employers who do not regard this idea with 
favour are evidently disinclined to undertake a particular duty and 
responsibility towards young men who enter their service for their own 
benefit without some corresponding advantage in return to the emplovers. 

Of the engineers and engineering firms who have answered 46 per cent. 
state that they give, or are willing to give, special advantages or facilities 
for practical training to young men who have completed a regular course 
of college study leading to a degree recognised as exempting from the 
Institution Associate membership examination, and have obtained that 
degree. On the other hand, it cannot be overlooked that a number of 
engineering firms are unconvinced that such preliminary scientific 
qualifications entitle young men to special consideration at this stage ; 
some of them consider those qualifications as essential in any case for an 
ordinary pupil, and some are disposed to regard scientific knowledge as 
acquired more profitably during, or perhaps subsequent to, the course 
of practical training. 

On the important question as to the practicability of college students 
making provisional arrangements for subsequent practical training prior 
to the completion of their college courses, 75 per cent. of tlie emplovers 
evince willingness to consider such an arrangement, provided it is under- 
stood to be in no way binding upon them, and that suitable vacancies 
occur in their service at the required time. 

With regard to the “ sandwich " system—i.e., arrangements under 
which college students may be admitted into works or offices for a part 
of each year, opinion (and practice) is divided. Taking the whole of the 
employers, 53 per cent. favour that method and the remainder are 
opposed to it. It is noticeable that the system is least favoured by 
engineers in private practice and the engineers of railway and dock under- 
takings, whereas a majority of the engineers of municipal undertakings 
and manufacturing firms are favourably disposed towards it. | 

A series of conferences took place with the groups of representative 
engineers who have had experience of training young men in various 
branches of engineering, with a view to getting additional information. 
Following upon these conferences, a further inquiry was instituted by the 
Committee for the purpose of ascertaining the views of experienced 
members who are occupied in various departments of engineering as to the 
character and range of the practical experience which, in a greater or 
less degree, may be expected to be acquired by a young man in the course 
of his practical training, whether as a pupil or an apprentice or in some 
other capacity. "The result of this further inquiry and consideration of 
the views and opinions submitted led the Committee to the following 
conclusions :— 

]. That as the Institution by-laws already provide for the necessary 
minimum period of practical training, and recognise the dependence of 
that period upon the educational and scientific attainments of the 
individual, it is unnecessary for the council to deal further with that point. 

2. That without touching the question of what consideration should be 
involved for the privileges and opportunities of training—a matter in 
regard to which there is considerable diversity of practice—notably so 
in certain branches of engineering ; it seems to be clear that some kind 
of agreement or defined arrangement is desirable where a young man 
&eeks special opportunities of becoming conversant with a reasonably 
wide range of professional work, and where an engineer is willing to offer 
such opportunities within certain limits, either for a premium or in return 
for services rendered by the pupil. 

3. That it would be very useful to the Institution, the engineer and 
the pupil if agreements relating to practical training were accompanied 
by statements containing in outline the heads of the several classes of 
work of which experience might be obtained during the period of training. 
Such a statement would assist, especially where there are no articles 
entered into, in making clear the position of a pupil as distinct from that 
of an ordinary assistant; and the production of such a statement of 
work, marked by the master to show what items had been dealt with 
during the period of training, would be of service to the council in deciding 
at a later stage as to the qualifications of a candidate for election. 

From the very full information furnished to the Committee in regard 
to the classes of work which are engaged in by learners in various branches 
of engineering, schedules have been prepared containing a synopsis of 
the more important features in eight groups or divisions of engineering 
practice, the basis of classification being that employed for the Institu- 
tion’s periodical conferences. The Committee recommend the adoption 
of these schedules with a view to their being furnished to intendirig 
students and others, as a guide to the classes of work with some of which 
they should endeavour to make themselves acquainted during their 
practical training. It is not intended that the schedules shall imply or 
involve a direction to engineers as to the particular work in which they 


~ 


may find it desirable to employ their pupils ; but they will afford a con- 
venient means of indicating what range of experience has been obtained. 
The Committee recommend that all cases of practical training, whether 
t» be obtained in the capacity of a pupil, an apprentice or an assistant, 
should be the subject of some agreement or arrangement for the purpose 
between the engineer and the person who is to be afforded training. 


A DISTRIBUTION SYSTEM FOR POWER PURPOSES.* 
BY F. D. NIMS. | 


Summary.—The Paper describes the distribution system of the Western 
Canada Power Co. (Ltd.) It describes the advantages obtained by 
duplicating lines. Mention is made of the advantages obtained by using 
a steel-taped lead-armoured cable placed directly in the ground. 


It is my purpose to describe the system of the Western Canada 
Power Co. (Ltd.), of Vancouver, B.C., giving some of these points in 
detail. This company has its power house at Stave Falls, B.C., about 
35 miles east of Vancouver, distributing power to Vancouver and the 


Fic. 1.—STanparp STEEL TOWER WITH EARTH WIRE ON APEX 


surrounding districts. The power house is located nearly in the 
centre of a somewhat sparsely settled district containing several 
fairly large industries scattered throughout it at a maximum distance 
of 18 miles from the power house. A line leads south to the inter- 
national boundary at Sumas, Wash., where it feeds a line of the Puget 
Sound Traction, Light & Power Co., of Bellingham, Wash., supplying 
5,000 kw. at 60,000 volts. "This line is wood pole construction, single 
circuit, with pin-type insulators, the conductor being a No. 0 equiva- 
lent steel core aluminium cable. The average span is 250 ft. and the 
maximum 970 ft. Arm pins are of the saddle type, made of 1 in. 
galvanised channel iron, no bolts going through the arm. The two 
legs of the pin ave bolted together just above and below the arm. On 
angles, a small laz is screwed into the arm as a heel. 

A steel tower line, carrying two circuits of No. 0 hard-drawn 
stranded copper with hemp centre, runs from the power house for 
A eo teree ir aition al Ardley loc halt way o 


* Abstract of Paper read before the American Institute of Electrical 
Engineers, September, 1914. 
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the box rests, the walls being circular and of cast iron; the entire 


the cities of Vancouver and New Westminster, and practically at the 
centre of gravity of the industrial load. At Ardley, power at 60,000 | hole being 26in. in diameter. The walls are flanged to take an 
volts is delivered to the British Columbia Electric Railway Co. (Ltd.), | ordinary cast manhole plate, which is used as a covering, these being 
which takes the current into Vancouver, where it parallels with that | flush with the street. Fig. 2 is a section box and hand hole with the 
company's own system. Ardley station also steps the voltage from | steel form around it ready for pouring concrete. After pouring, the 
60,000 down to 12,000, at which it is distributed to Vancouver, New | form is slipped off and the earth tamped in up to the conerete. The 
Westminster and the surrounding district. The standard steel | section box has a bolted top which can easily be removed, and tke 
tower is shown in Fig. 1. copper links, which are set in porcelain compartments, can be taken 
All 12,000 volt lines are on wooden pole construction end carry, | out by means of wooden tongs. These boxes are used to isolate 
as far as possible, only one circuit to the pole, it being our belief that | sections of cable when necessary to make new taps or work on the 
better service can be provided through making each circuit loop back | live conductors in any way, and also as interconnecting links between 
to the transforming station by an entirely different route than to | various cables, giving as a result several rings or loops. Fiz. 3 shows 
duplicate circuits on a single pole line ; where more than one circuit | a view of one of these boxes hefore placing in the handhole. 
is on a pole line they are generally considered and operated as a Distribution transformers are placed either in vault; on the cus- 
single unit. This method, by proper sectionalising of the lines, | tomers’ premises or on poles, in which case the cable is carried to the 
reduces the chance of stoppage to a n inimum, and when work is being | top of the pole, where it terminates in an outdoor type terminal. 
done on the line, or stumps are being blasted, a short section can be | Secondaries may be carried either back down the pole in the same 
isolated and killed so that linemen are absolutely protected from | kind of cable, or run overhead to the building. Where cables run 
adjacent circuits; or if a piece of stump is blown into the line, no | up the poles an additional protection is given by means of an iron 
short circuit is occasioned which burns off the conductors. pipe through which the cable runs. This pipe extends to a point 
Apart from the power house and main receiving station, no sub- | about 10 ft. above the ground. 
stations are used, as there are no voltage regulators or similar appa- Operating troubles have been few and far between, there having 
ratus which require attention. Transformers are generally placed | been, during two years’ operation, but three cases. Two of these 
on pole racks and opezate as ordinary distribution transformers. A | were caused by city workmen making sewer excavations taking the 
rack carries three 50 kw. transformers stepping from 12,000 to 2,300 | cable for the root of a stump and chopping into it with an axe or pick. 
volt. Switches are either oil-bzcak, pole type, or a combination | On onc of the pieces of cable so damaged we found the marks of 13 
fuse and disconnecting switch mounted on the pole. The company | blows before the axe cut through to the conductor. The third case 
has designed and builds in its shop such a switch, which answers the | was a faulty joint at a section box which broke down the day afte: 
purpose exceedingly well and costs very little. 


it was placed in service. 
This cable is practically a sub narinc cable, and,in fact, we have 


one length of 1.500 ft. crossing the Pitt River, whieh has now been 


| 
E 


Fic. 3. 


D 


COPPER LINKS. 


POURING CONCRETE, 


in service for two years without any trouble. The bottom on which 
it lies is fine silt or sand and there is a 4-mile current caused by the 
tide. In another case it was necessary to cross a reilway yard to 
furnish powe” to a pump located about 1,000 ft. from the factory of 
the consumer, the motor driving the pump to be controlled from the 
factory. As the expense of excavating for the laying of a cable 
would have been excessive and there was already a 12 in. water main 
running from the pump to the factory, the cahle was pulled in the 
pipe, the inlet and outlet of the cable being made through stuffing 
boxes. "This has also proved very satisfactory. 

The cable is composed of stranded conductors insulated with pape, 
the three conductors being insulated again with paper as a unit before 
the lead is put on. In most of the cable in this installation the con- 
ductors are sector-shaped, so that there are no spaces to be filled 
with jute or other material and a smaller overall diameter is obtained, 
for a given size, than is possible with the round conductor, thus 
requiring less lead, steel and jute, and making a cable lighter in 
weight. "The lead sheath is j in. thick and over this is wound jute 
yarn impregnated with tar. Outside of this jute are wound, in the 
same direction, two layers of mild steel tape 0-039 in. in thickness 
and 1-5in. in width, so laid as to break joints. Over this tape is 
again wound yarn impregnated with tar. The overall diameter of 
such a cable in three-core No. 00 for 4,000 working voltage is about 
1-75 in. 

One of the most important factors in the use of a cable buried 
directly in the ground, instead of being in conduit, is the ease with 
which heat can be radiated. Although the amount will vary some- 
what with the character of the soil, it is safe to say that on this 
account an increase of approximately 15 per cent. may be allowed 
in the current-carrying capacity over that in conduit. Exhaustive 
tests on this subject are now being carried out. 


_ Patrolmen ae stationed zt impo.tant switching points so that 
these switches may be operated quickly in case of emergency. There 
is an installation of three 333 kw. 12,000 to. 2,300 volt water-cooled 
transformers in the outskirts of the city of Vancouver. These trens- 
formers are indoor type so that it was necessary to roof them over 
with galvanised sheeting. Water for cooling is taken from the city 
mains A patrolman, who lives in the vicinity, visits the station 
periodically and adjusts the flow of water through the cooling coils. 
In some cases where a mill or factory has suflicient electrical appa- 
ctus of its own to warrant the employment of a skilled electrician, 
water-cooled transformers are installed in 2 small galvanised iron 
building. In short, the entire 12,000-volt system is handled in the 
same manner as a 2,300-volt system, except that a circuit must be 
dead for 2 man to work on it. 

Distribution in the cities of Vancouver and New Westminster is 
at 2,300 volts by means of steel-taped and lead-ermoured cables laid 
directly in the ground, without conduit or other protection, except 
where crossing reilway tracks or busy streets, where wood duct is 
laid to facilitate the pulling out or replacing of 2 cable without inter- 
ruption to traffic. A trench is dug 30 in. in depth, and of a width 
Orresponding to the numter of cables to be laid (cables in place are 
from 4 in. to 6 in, apert), the cable is reeled out and dropped directly 
into the trench. Joints are made by joint boxes, which cover the 
sme character of joint thet is made in the ordinary lead-covezed 
C:ble, the space between the lead and the box being filled with ordin- 
ay bitumen, the box serving as a protection to the lead and also 
clamping the steel armour on both sides of the joint, providing 
electrical conductivity in the steel as well as mechanical strength in 
the cable as a whole. At frequent intervals section boxes are placed 
in the line, these boxes being 18in. below ground level in a small 


manhole. These holes have, as a bottom, a pad of concrete on which 
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CORRESPONDENCE. 


| ees 
. CALCULATION OF THE MAGNETISING CURRENT OF 
| THREE-PHASE INDUCTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


“Sir: In your issue of October 16th Dr. S. P. Smith and 
Mr. W. H. Barling contribute an article in which they advocate 
the adoption of Dr. M. Kloss’ method ef ealeulating the mag- 
netising current of three-phase induction motors. The con- 
stants they suggest, however, differ slightly from those em- 
ployed by Kloss, and it seems to the writer that the difference 
is due to the fact that Messrs. Smith and Barling. in their 
analytical treatment, omit all harmonics of a higher order than 
the third in dealing with the flux distribution curve, whereas 
in the graphical method of Dr. Kloss the higher harmonics are 
not omitted. The original constants as given by Kloss may, 
therefore, well be taken as the more accurate, especially in the 
absence of any conclusive experimental data supporting the 
authors’ values. 

A very considerable experience of the Kloss method ob- 
tained some few years back seryed to conyince the present 
writer that it is sufficiently accurate for all ordinary purposes. 
But at the same time his experience has also shown that for all 
ordinary cases equally satisfactory results are obtained by 
taking the maximum flux-density at 1-5 times the mean 
density in the air-gap. To estimate the value of the iron losses 
it is necessary to obtain the values of the maximum densities 
in the teeth, and there are obvious advantages in only dealing 
with one set of flux conditions. For relatively highly satu- 
rated motors the constant must be reduced to 1-45. 

In the course of their article Messrs. Smith and Barling imply 
that a difference of 20 per cent. in the magnetising current will 
appreciably affect the overload capacity of a motor. Actually 
the effect is quite negligible. In the table given for calculating 
the magnetising current, no account is taken of magnetic 
leakage ; omitting this leakage may in some cases give rise to 
an error of 10 per cent. or more in the calculated value of the 
current.—I am, &oc., 


Leicester, Oct. 23. A. E. CLAYTON. 


APPLICATION OF ELECTRIC MOTORS TO GOLD 
DREDGES.* 


BY GIRARD B. ROSENBLATT. 


Summary.—Electric power has been applied almost universaliy to the 
operation of gold dredges of late, and the author describes the number of 
different motor applications on the elevator type of gold dredge, which 
is the one most generally used, The alternating-current motor used and 
the type of control, which is of special importance, are considered. 


A gold dredge is a piece of machinery designed to dig gold-bearing 
gravel, sand or clay, and to treat the material so dug in such a way as 
to recover the gold contents. It, accordingly, consists essentially of 
two parts, one the digging part and the other the gold saving part. 

"The gold saving end of a dredge does not offer any particularly 
great problems in the application of electrie drive. A motor is 
required to drive either a shaking or revolving screen which removes 
the coarse rock from the finer gold-bearing sands and gravel. "This 
motor may be either geared or belted to the screen. Gearing is pre- 
ferable on account of its saving in space, but belt drive is preferable 
as far as the motor is concerned on account of the damping effect 
upon the vibration incident to the screening operations. Squirrel- 
cage motors are generally used for this purpose, and are entirely 
successful, but some designers advocate motors with phase-wound 
secondaries in order to reduce the strain at starting. The writer is 
inclined to favour the squirrel-cage motor on account of its freedom 
from details which may increase the maintenance charge. 

The application of electric power to that portion of the mechanism 
used for digging is a much greater problem than anything met with 
in connection with the other applications on the dredge. 

There are three distinct types of gold dredges using entirely 
different digging mechanisms: (a) Dipper dredges, (b) suction 
dredges, and (c) elevator dredges. ; 
— * Abstract of a Paper read before the American Institute of Electrical 
Engineers. | 


THE ELECTRICIAN, OCTOBER 30, 1914. 


— 


LE £ 


(a) The dipper dredge uses a boom and scoop almost exactly like 
à steam shovel. It is now practically obsolete in the gold dredging 
industry, because of its poor power economy and because the dipper 
is actually digging dirt during a very small portion of the time it is in 
operation. In other words, too much time is lost in lifting the loaded 
dipper, dum ping it, and returning it to the digging position. A 

(b) The suction dredge is very similar to the ordinary dredges 
used in harbour and waterways excavations. Its digging end con- 
sists essentially of a large centrifugal pump suitable for handling 
semi-solid material, and is driven by a direct-connected varying- 
speed induction motor. The suction dredge is applicable for gold 
mining only in those few localities where water is very abundant and 
where the gold is found in loose sand. [ts application to the gold 
mining industry is so limited that its details will not be discussed in 
this Paper. It has the particular advantage, however, that its 
operation is continuous. 

(©) The elevator dredge is the most commonly used for gold 
mining. It is essentially a continuously operating dipper dredge, 
combining all of the advantages of the steam shovel with the con- 
tinuity of the suction dredge. A chain of scoops, or “ buckets " as 
they are called, runs over à boom or “ladder,” as it is commonly 
termed. This boom or ladder is swung from a gallows frame or 
derrick, and by properly manipulating the cables that control it, the 
boom is held up against the bank to be dug, and the bucket chain 
driven by a motor, so that each bucket scoops up its fill of earth as it 
comes round the end of the boom and carries its load without inter- 
ruption to the mouth of the screen described above. The illustration 
shows the essential parts of an elevator gold dredge as described above. 

The drive of the bucket chain is the real problem on the dredge, 
and no system that has ever as yet been devised has proved itself 
entirely free from all objections. For one thing, power require- 
ments are at times very excessive and vary through a wide range. 
Accurate speed control is also essential. Good economy is of im- 
poriance on account of the comparative size of the digging motor 
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ESSENTIAL MECHANISM OF AN ELEVATOR-TYPE GOLD DREDGE, 


compared with the rest of the installation (in this connection it 
might be stated that the digging motor is usually from 35 per cent. 
to 45 per cent. of the total motor capacity on the dredge). Greatest 
of all is the problem of adequate and successful mechanical connec- 
tion between the motor itself and the bucket chain. 

The bucket chain is driven through a hexagonal spindle at the top 
of the ladder over which spindle the bucket passs. Each one of the 
flat sides of this spindle or * tumbler,” as it is termed, engages with a 
corresponding flat side on the under side of the bucket, and the drive 
is accordingly a positive drive just like any chain drive would be. 
If the tumbler turns, the bucket chain has got to move or break. It 
cannot slip. An adequate and successful method of transmitting 
power from the driving motor to the tumbler has been the source of 
considerable study by dredge designers the world over. The 
tumbler shaft usually carries two pinions, one on each side, which 
engage with two gear wheels carried on a common shaft. This shaft 
is connected through an adjustable slipping friction to another drive 
shaft by means of gearing, and the motor drives the last-named shaft. 
It may be either belted or geared to this shaft. Belting the motor 
is, of course, the easier on the electrical apparatus, but, on the other 
hand, has certain disadvantages. A very large and expensive belt is 
required on account of the tremendous torques involved. 

On the other hand, gearing, while economical in space and entirely 
positive in action, has the disadvantage that it imposes very severe 
service on the electrical equipment in that every strain and every 
vibration from the bucket chain finds its way back to the revolving 
part of the motor. Flexible couplings have been tried between the 
motor and the driving gear, but without success. The large 
variations in torque met with, sooner or later ruin any type of flexible 
coupling that has as yet been tried. "The gear drive has, however, 
proved entirely successful where a motor has been secured that will 
adequately withstand the stresses, 
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` controlled by a master controller has been used in a large number of 
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The best type of motor is the moderate speed wound-rotor induc- es | f 
-: type. and for the most successful application the motor should be | A 1,000-KW. LJ UNGSTROM TORBINE AT ST. PANCRAS. 
designed with special reference to the work it has to do. ae 

From experience with the troubles of a dozen dredges, large and 
small, the writer would recommend specifications embodying the 
following :— | 

l. The motor should be capable of carrving its rated load con- 
tinuously with a ride not to exceed 40 deg. in any part. 

2 The motor should be capable of developing a torque 25 per 
cont in excess of its rated full load torque at a speed of 75 por ceat. of 
its synchronous speed for a period of two hours with a rise not to 


The borough electrica! engineer (Mr. S. W. Baynes) has reported - 
tó the Electricity Committee on the 1,000-kw. Ljungstróm turbine, 
which wa’ put into commission on July 30 last and has been in con- 
stant service since that time. The plant is stated to be the first of 
the type made in this country, and. it was manufactured by the 
Brash Company's Works, Loughborough, as lieen:223 under the 
Ljungstióm patents. E - 

Over the period of its operation it has generated nearly 1000,000 units | 
out of a total of 1,681,360 units turned out at King's road station, With- 
respect to the steam consumption, it will be gratifying to note the actual 
practical results come out considerably better than the guarantees at all 
loads, reaching as high as 10 per cent. less steam at one-fourth load. The 
guaranteed figures for the set, in comparison with the actual figures 
obtained on the test bed, are as follows :-— | ; 


exceed 55 deg. 
3. The motor should have a maximum torque and a starting 


torque of not less than 23 times its full-load torque. 
4. The shaft shall be of such material and dimensions that strains 
due to the developing of maximum torque shall not. appreciably 


afect the dimensions of the air-gap on any side of the motor. Nese 
5. The bearings shall be designed to resist an upward thrust, and Steam consumption | Full | i : 1 
. s . " è M € 1 D . 
shall preferably be of the design known as rolling-mill bearings load, | load. — load. — load. 

: TM val e P i i ae Cae ee a ate Sha eh os a poles ead Passi EE T E Rec DES I S 
furnished with stud bolts and loek nuts instead of the usual desig Wikies MC NM doct] qossc Mene qol 
emploving cap SCTCWS, d MEAM E E a j*ecttsos^*ovsosavanteseats ! B nd ape: Rb 

o Tiv laben on ol the Hele ius shail ie adequate -Om motora Guaranteed .................... TT auda | I4:0 it 75 1065 19:75. 
E AL us d eee aS]. Pounds of steam less than guaranteed ) p25 I-18 s3 «1:99 


of 2X) H.P. and over at least two oil rings per motor are recom- 
mended. On motors of 500 n.r. and over the use of gravity feed 
lubrication should be considered. 

For small motors on little dredges, say, employing a digging 
motor of 100 u.P. or less, the ordinary drum-type controller proves 
adequate. Forlarger installations a combination of magnet switches 


Since the turbine has been in use there has been a saving in coal equal 
to about £1,700 per annum, a result which amply justifies the trouble and 
small expense of the early investigations into its merits. Notwithstand- 
ing the high speed of 3,000 revs. per min., and 6.000 per minute between 
the two rotating elements, there is almost complete absence of noise or 
vibration, and the control, both electrically and mechanically, is all that 
could be desired. It is, indeed, the quietest and smoothest running 
set ever placed in the works. Mr. Baynes has tabulated the tert figures, 
showing the steam consumption per kilowatt of all the sets at the gene- 
rating stations installed since 1891, and calls attention to the steady 
improvement throughout the period covered by the gradual development 
of the undertaking. The saving in capital expenditure on boilers and 
accessories obtained by the improved machinery may be best appre- 
ciated by stating that the outlay for boilers and accessories to operate 
the 5,000 kw. Ljungström turbo will cost about half. that needed for 
the earlier reciprocating engines of equivalent power. It is interesting 
to note the first engines at the King’s-road works required 26:6 lb. of 
steam to produce a unit of electricitv, compared with the Ljungstróm 
turbine of to-day only using 12} Ib. (less than half) to do the same work. 
The Ljungstróm turbine shows a marked improvement in steam con- 
sumption at the lower loads—viz., quarter, half and three-quarter loada — 
in comparison with either of the earlier turbines, and possesses every 
advantage towards economies not obtainable in the past, when necessity 
compels the operation of plant at the lower loads. l 


Pounds of Steam per Kilowatt required by Generating Plant installed ag 
Various Dates of Progress. 


installations, but for the larger motors the ideal control seems to be 
the liquid rheostat. 

Magnet-switch control has been used satisfactorily on a consider- 
able number of dredges employing digging motors as large as 400 H.P. 
The pincipal disadvantage is that a limited number of detinite 
paints only are available with this type of control unless the number 
of magnet switches in the secondary circuit is made very large, 
which, in turn, makes the controller inordinately expensive. There- 
fore, small variation in speed, particularly at light loads are not 
available with this type of control, and in order to obtain slow move- 
ment to the bucket chain, it is customary to start the motor up and 
then plug it, with consequent strain on all mechanical parts, as well 
a wear on the control contacts. Further, this type of control does 
not allow the dredge operator to pick out any particular speed at 
which he desires to run. He can only pick a particular point on the 
controller, and the corresponding motor speed will depend on the 
torque being exerted by the motor. 

The liquid rheostat for digging motor control has, on the other 
hand, none of the disadvantages of the magnetic switch control. 
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There are no definite steps, and the speed of the motor may be pou stalled. | SP rd. d lowe: | Isuk load. 
varied by infinite gradations. The operator simply moves the E e e ee MEME | | 
rheostat handle until he obtains the speed he desires. In other | Reciprocating engines...... | aiso | go | 250 Nu 
words, he does not work for any particular point on the rheostat, Do: — ^^ eee | 1896 | 130 | 2656 | ... |... "c . 
but works simply with the idea of getting the speed he wants. Do. as 1599 | 500 | 231 —- SUE 2742) 35-5 
For large motors, the liquid rheostat and its accessories take up Do. eeej 1903 0 450 | 195 210 2226 | 2785 
much s h AE dM . EIEC J Turbo, direct current ......; 1906 1.000 | 170 ' 180 | 19:5 | 245 
pue T NOU A corcsponding ene ce Hie: Do. alternatiba aes 1909 12.200 | 1615 171 |1885 22* 

and its attendant resistance, and there is never any danger of the Ljungström alternating ...| 1914 (1.000 | 1275 1357) L467, 17°76 
electrolytic used (water and common washing soda) causing a con- Do, guaranteed of... — 2,000 | ILS 12:38 1 134 | 15:9* 
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dagration. | 

All in all, it may be said that for large digging motors of, say, 
94 iLP., the liquid rheostat makes an ideal method of control, pro- 
Fided the rheostat is of adequate mechanical construction for the 
“trie and is provided with a proper and suflicient cooling system. 
Both liquid rheostat and magnet switch control may be arranged 
to give the same advantages as to protection against acceleration 
dt too high a rate and against excessive overload due to sudden 
changes in s peed, 

It will probably be gathered from the above remarks that the 
Bd cessful application of electrical apparatus to gold dredging 
orations depends on a multiplicity of details, each of which may 
b> of comparatively minor importance in itself, and this is true. 
Moderate size dredges with buckets of about 5 to 7-5 cubic ft. cap? 
"ity will handle from 60,000 vds, to 100,000 yds. per month, at a 
Pwer consumption from l} to 1? kw-hour por cubie yard. 

Larger dredges with buckets up to 15 cubic ft. capacity will dig 
from 125,409 to 250,000 cubic yds. per month, and will take from 
] to 1! kw.-hour per cubic yard. 

The very large dredge of the Conrey Placer Mining Co., which has 
buckets of 17 cubic ft. capacity, has handled 520 cubic yds. of 
naterial per running hour, Including delays, this means 325,000 
M per month. Handling materia! (heavier than usual) 
"Ung 3,000 lb, per cubic yard, its power consumption was 1-28 
V.-hour per cubic yard, ` 


—— 


LEGAL INTELLIGENCE. 


— 
Dearne Valley Light Railway Schema. 


On Monday a Divisional Court (Justices Coleridge, Rowlatt and 
Shearman) commenced the hearing of motion by the Great Central Rail- 
way Co. for a rule nisi for a writ of certiorari to the Board of Trade to 
bring up the order of the Light Railway Commissioners to be quashed, 
and for a rule nisi for a writ of prohibition to the Board of Trade and the 
Railway Commissioners to restrain them from proceeding with an inquiry 
into an application for a light railway order on the ground that the order 
was made without jurisdiction and in excess of their powers under the 
Light Railways Act of 1896. The scheme was promoted by the four 
Urban Councils of Wombwell, Wath-upon- Dearne, Bolton-upon- Dearne 
and Thurnscoe, and was for the construction of a light railway between 
Barnsley, Swinton, Mexborough and Thurnscoe. The Great Central 
Railway Co. opposed it, on the ground that it was in direct competition 
with them. On Feb. 12 the company protested to the Commis- 
sioners at an inquiry held at Barnsley, and later adjourned to London ; 
and on March 18 the Commissioners granted the application for the 
scheme, subject to the cutting out of certain sections. The four Urban 


* It may be anticipated that these figures will be reduced by the test 
results when this set is installed, as in the case of the present set. 
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Councils appealed to the Board of Trade against this excision, and the 
Board ordered the Commissioners to hold a further inquiry, which took 
place on July 21 at Bolton. Its findings were provisional upon the results 
of the proceedings now before the Court. The point for consideration 
was to determine whether the Light Railway Commissioners had juris- 
diction to hold the second inquiry, or to amend an order which they had 
already made. 

Mr. CLAVELL SALTER, K.C., on behalf of the Councils concerned, argued 
that the Commissioners had jurisdiction, because the original application 
as a whole was not refused, but only a section of it. 

Judgment was given on ‘Tuesday by Mr. Justice Coleridge, who said he 
was of « opinion that the Board of ‘Trade had power to remit for rehearing, 
and they were acting within their powers in so doing. ‘The rule would, 
therefore, be discharged, with costs. 

Mr. Justice Rowlatt and Mr. Justice Shearman agreed, 
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Read & Brooks v. Stella Conduit Co. 


Mr. Justice Joyce commenced the hearing of this action on Friday, which 
was brought by the plaintiffs, Mr. Albert E. Read and Mrs, Ellen Brooks, 
for an injunction to restrain defendants, who carry on business at. Bils- 
ton, from infringing plaintiffs’ letters patents, Nos. 18,375 of 1905 and 
21,604 of 1906, both granted to J. W. Brooks and A. E. Read for ** im- 
proved means for connecting tubular electrical conduits together with 
-their fittings," and for “improvements in fittings for electrical. con- 
duits.” Plaintiffs also claimed damages and the usual relief in a patent 
action. The defence was a denial of the alleged infringement and a plea that 
there wes no subject matter in the letters patent, also that the alleged 
invention was not useful and was a mere particular application of common 
general kn. vledge which involved no invention. 

Mr. A. J. Walter, K.C., Mr. Colefax, K.C.. and Mr. Warmington ap- 
peared for plaintiffs ; and Mr. To "P. Terrell, KCL. and Mr. A. Grey for 
defendants. | 

Mr. WALTER, K,(° (for. plaintiffs) said that. the subject matter of the 
patents related to conduits or tubes for carrying electric light wires, 
[ron tubes possessed certain advantages, and they afforded better pro- 
tection than wood casing. ‘The metal tubing was made of various sizes, 
according to the number of wires to he drawn through the tubes. 1n 
that case they were dealing with devices having relation to the metal 
tubes containing the wires. Plointiffs? invention consisted of improved 
means for connecting tubular electric conduits together and for connect- 
ing the tubular electric conduits to their fittings, such as elbows, tees, 
crosses, junction boxes, switches and the like, and which enabled the 
said parts to be connected together without screws. He submitted that 
there was subject matter in what the patentees had done and that 
defendants had been guilty of infringement. 

. Mr. Jas. SWINBURNE gave evidence to the effect that there wasinven- 
tion in the patentees’ device. 

Mr. TERRELL, K.C., on behalf of defendants, argued that there was no 
subject matte: in plaintiffs" patents, their alleged invention being merely 
another application of the old bieyele heed grip for coupling the ends of 
tubes together.. - 

At the conclusion of the evidence and the asddrexios of counsel, his 
Lordship reserved judgment. 


Re Brush Electrical Engineering Co. (Ltd. —On Friday Mr. 
Justice Neville granted the petition of the eompany for the reduction of 
the capital. The company was incorporated in 1889, and there had been 
several reductions and reorganisations of capital. Jt was proposed to 


write off £235,732. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


7 he following abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 

1913 SPECIFICATIONS. 
21.931 Muntz. Selecting device for electric bells and the like. 
22.023 BasTIAN. Method of and means for mounting electrical resistances cn tc supports 
for electric apparatus such as heaters and lamps. 
22.024 Bastian. Electric glow lamps. - 
22.224 B.T.-H. Co. (G.E.Co.) Electro- -pneumatic air-brake systems. 
22,348 READ & BRANSON. Method of and apparatus for the control cf electric supply 
plant. 
> An electrical generating and stcrage system in which a quantity or ampere-hour 
meter instrument drives a mechanism which operates at pre-determined times upon 
the charging or main switch of the dynamo and the valve controlling the supply of 
motive fluid to the engine. 
22.394 Morris. Morris & LISTER (LTD. ) & CATEAUX. Alternating- -current transformers. 
Relates to apparatus for the production of sounds fcr call or signal purposes, and 
for such other services as may be performed by means of an intermittent magnetic 
attraction, the employment cf a transformer provided with a subsidiary magnetic 
circuit which is arranged to pass Eetween the primary and secondary windines cf the 
transformer, the said subsidiary circuit being utilised to prcduce the required effect. 
22,405 Western Evectric Co., NasH & Grace. Lamp annunciators for telephone 
switchtoards. 
22,915 BRACKENSIECK. 


Electric lamp holders. 
1914 SPECIFICATIONS. 
4,294 WirsoN. Electric hoists. cranes. winches and the like. 
6.953 GARDNER. Electrical relay apparatus. 
8,456 SHorT. Combination electric switch and fuse, 
10.415 Davies & GaLLENKAMP & Co. Electric resistance furnaces, 
10,480 E dd oe starting gear for internal-combustion engines. 
13,557 British L. M. Ericsson Msc. Co. & BROOKES. 
systems. (Addition to 22,253,12.) 


Intercommunication telephone 
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APPLICATIONS FOR PATENTS 


Norg.—The undermentioned A PUCGHORS (except those »arked *) are not ope is 
public inspection until after acceptance of Complete Specifications. Those mar. 
- open to inspection 12 months after the date cftached to them, if they have not been published 
previously in the ordinary course. Names within parenthesis are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed, 


October 12, 1914. 
Production of nickel-coated sheets. 
Recovery oí tin from tinned iron and the like. 
Brake: for tramway and railway rolline-stcck. 


October 13, 1914. 
20.896 HEATH & KeitH. Electric automatic tumbler switches. 
20.906 Newton. Maernetisine permanent magnets. (Addition to 24.327 13.) 
20,908 THOMPSEN, (Soc. Anon. des Telegraphes Edcuard Belin, France.)* Arrange 
ments fcr synchronising apparatus havine similar periodic movements, 
Junction boxes, ceilíng roses, and 


29.875 CowrER-Cot Es. 
20.876 Cow PER-COLES. 
20,880 MALEY & CADBURY. 


20,920 WiLLIAMS, WARBEICK & ANCHOR CABLE Ca, 


the like. 
20,927 Boscy. (8/6/14, Cermany.)* 


20,9341 MARSHAL. 


Electromagnetic switch. 
Electrical batteries. 
October 14. 1914. 
Automatic electric fuse.* 
Hiza-teasion windings for electrical apparatus. 
October 15, 1914. 
20,939 HusHes. Interchangeable bioscope arc-lamp carbon-saving attachment for 
direct current and for alternating current.” 
21.009 MipGLEY & VANDERVELL. lenition devices for explosion engines. 
October 16. 1914. 
21.042 Kearney. Multiple-point control electric light switch. 
21.046 Davis & Son (DERBY) & Davis. Magnetic lock for miners’ lamps. 
21.055 Murray. Automatic page feed for printing-telegraphs. 
21.079 Downe & Travis. Electrically-heated boiling or cooking plates. * 
21.083 EnricHt. Joints for pipes and electrical conduits. 
21.090 THOMPSON. Electro-magnetic perforators.* 
October 17, 1914. 
21.096 BritisH [NsuLATED & Hersey CABLES & Hisctiam. Alternatinz electric current 
circuits in which condensers are employed., 
21097 REDSRAVE. Device to provide a means cf preventing the elare of lamps. 
21.143 & 21.145 Jackson. (Commonwealth Electric Tool Co, U.S) Electrizally- 
actuated tools. * 


20,958 JCHN3ON. 
20,959 WiLSoN & WRIGHT. 


NEW BOOKS AND NEW EDITIONS. 


Copies of the new books mentioned below can be obtalned post free from Tus Etg-- 
TRICIAN Offices on payment ot the prices indicated in parentheses. Where an asterisk is 
added to the number 2) days will elapse before books are supplied. It is only necessary 
to specify the number when sending remittance. 


386. " Sheet. Metal Working.” By Georgi & Schubert. 
(73. lod.) 

387. " Chemical E nyincering.” By J. W. 
(2s. 9d.) 

388. " Modern Instruments and Methods of Caleulation,” 
Horsburgh. Gs. net. (6s. 4d.) 

389. All About Electric itv." 

O30. © Wireless. Telegraphy.” By A. 
(os. 4d.) 

301. © Outlines of Applied Physics" By H. Stanley. 2s. ëd. (2s. 9d.) 

302. " Calenlus for Engineers," By Andrews and Heywood. 4s. 
net (4s. 4d.) 

303. '" Lead Poisoning.” By Sir T. Oliver. 5s. net. (58. 4d.) 

394. " Metallurgy." By W. Rosenheim. — 103. 6d. net. (11s.) 

305. ° Electrical Conductivity and Lonization Constants of Organic 
Compounds." By H. Scudder. 12s, net. 

306. ' A School Electricity." By C. L. J. Wagstaff. 

397. ' A Digest of Dynamics.” By W. H. Besant. 


7s. Ga, not 
Hinchley, 2s. 6d. net. 


By E. M. 


By G. T. Knox. 65. 
B. Rolfe- Martín. 5s. net. 


5s. net. (5s. 3d.) 
5th edition. 12s. 


39%. ^ Practical Medical Electricity." By H. C. Norman. 5s. 
(55. 4d.) 

399. “ Switchgear for Mines," By E. Kilburn Scott. ls. 6d. net. 
(1s. 9d.) 


400. “ Textbook of Engineering, Drawing and Design." By S. H. 
Wells. Part L., 7th edition. 4s. fd. 

401. " Textbook on Wireless Telegraphy." By R. Stanley, M.LE.E. 
75. 6d. net. (88.) : 

402. © Practical Drawing for the Preliminary Technical Course.” 2nd 
year. By F. Brotherton. 2s. net. (2s. 3d.) 
403. " Heating Power of Boilers, Economisera and Water Heaters.” 
By R. H. Smith... 7s. Gd. net, (8s.) 

404. " Diesel or Slow Combustion Oil Engines.” 
Taylor. 2nd edition. 7s. 6d. net (8s.) 

405. '' Origin of the Electron Emission from Glowing Solids.” By 
F. Horden. | 1s. net. (1s. 2d.) 

406. " Valvesand Valve Gearing.” By C. Hurst. 

407. ©“ Methods of Quantitative Organic Analysis." 


By Wells &Wallis- 


7th edition. Og, net. 
By P. €. R. 


Kinsssott. Gs. Gd. net. (6s. 10d.) 
408. ‘Introduction to Machine Drawing and Design.” By D. : 
Low. 2s. Gd. (2s. Sd.) 
Is. 6d. 


409. " Electricity and the Motor Car.” By F. H. Hutton. 
net (1s. 9d.). 
410. '' Electric Light Fitting." By S. E. Batstone. 


411. “ Discoveries and Inventions of the Twentieth ( ‘entury.” 


5s. net (s. 3d.). 


By E. 


Cressy. 7s. 6d. net (7s. 10d.). 
412. “The Electron Theory of Matter.” By O. W. Richardson. 
18s. net. 
413. “ A Text-book of Physiological Chemistry.” By Hammarstan 
and Hedin. "7thedition. 17s. net. 
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BATTERY OMNIBUS DEVELOPMENTS. 


We cannot pas over without special comment the instruc- 
tive fact that electric battery "buses have recently come into 
active operation, and have demonstrated their ability to give 
efficient service as feeders and supplementary vehicles to 
electric tramways. The matter is one of more than ordin- 
ary significance at the present time, because a considerable 
number of electric tramway undertakings, both municipal 
and company, have just obtained Parliamentary sanction to 
utilise “buses in connection with their existing tramway 
atens. These powers confer upon them the option to 
purchase petrol, trackless trolley or battery "buses to act as 
extension units of the tramways in the districts which are 
contiguous with their existing thickly populated areas. 
Several tramway concerns have a number of petrol "buses 
inning as feeders to the trams, but they appear somewhat 
incongruous upon an electric system, and naturally require 
an engineering staff distinct from that which is usually 
cupleved in an electric car shed. High-powered fowr- 
cylinder petrol engines cannot very conveniently be re- 
paired and kept in tune by the same men who handle the 
tramway motor equipment. But even assuming that the 
car-shed staff do repair the petrol "bus the vehicle is none 
the less a misfit among tramcar motor equipments. The 
trolley "bus is nearer to the tramcar than is the petrol ’bus, 


- but it lacks the flexibility of the business proper, because it 


is always tied up to the overhead line, even if it needs no rails 
It is a unit which comes between the 
petrol and the battery 'bus for tramway system extensions, 
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and it has given a good account of itself wherever installed. 
The battery vehicle would appear to be the ideal "bus type to 
Introduce in connection with electric tramways, and. dotbtlees 
this fact was in the mind of Mr. R. Birkett, the electrical 
engineer of Southend, when he decided to purchase vehick s 
of this class. His example was speedily followed by Mr. 
Rosson, of the South Shields tramways, who has two battery 
"buses in service, and now we understand that Mr. HAME, 
of York, has ordered four ’buses. These vehicles are prat- 
tically all of similar design—that is, they are of the single- 
deck type, carrying about 23 passengers. They are all 
fittcd with Edison nickel-iron batteries, and this fact is 
also one of considerable interest. Electric "bus service 
with lead batteries has involved the changing of the bat- 
teries after a certain mileage has been run, and this means 
several changes a day. The batterics not in use are being 
charged at their normal rate while off duty, in order to 
ensure a good daily mileage. | 

At Brighton, where Tudor cells are employed on some 
the makers maintain the batteries on a mik- 
age basis. With the Edison. battery "buses the mileage 
ol the vehick, bevond that which the battery would. give 
on a single normal charge, is extended by a system of 
at a rate considerably in excess of normal. 


I6 "buses, 


' boosting ^ 
Incidentally the nickel-iron cell docs not appear to bs 
harmed by these heavy charging currents applied for short 
periods. At Southend the "bus makes a circular journey 
occupying about half an hour, and at the end of each trip 
250 ampere boost is given to the battery for 10. minuter. 
In this wav daily runs of nearly 100 miles are made. Mi. 
BirkeTr reports that on comparison with the petrol buscs 
which he has in service he finds that the electric "buses show 
a saving of just over 2d. per mile after allowing for all 
charges. Such a result must be highly satisfactory, and 
would appear in every way to justify his adoption of the 
Edison battery "bus. To use a hackneyed expression, 
' there must be something m it,” otherwise South Shields 
and York would not have decided upon a similar pattern of 
vehicle for operation ander almost identical conditions. 
The municipalities and companies which are operating 
electric tramways and have recently obtained powers to 
extend their services will be well advised to consider the 
claims which the battery type of "bus now makes upon their 
attention. It would be gratifying to find many of them 
following the lead which Mr. Birkerr has so enterprisingly 
given at Southend, and with this view we d 2 majotity 
-of our readers will agree, B teat Kn ae 
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mittee to consider the question of the capitalisation of the electricity 
undertaking, with a view to making arrangements for dealing with the 
cost of superseded work, 

The assessment of the electricity undertaking has been reduced from 
£6.500 to £6,000 ratable value, and the light railways from £2,000 to £1,350, 

Whilst the police order as to shop and strect lighting remains in force 
the Council are recommended to vary the agreements for the main. 
tenance of ¢lectric shop lamps and to charge only for the actual current 


consumed at 33d. per unit. 


BUSINESS NOTICES. 


RE 

Messrs. Sanders & Co., of Wednesbury and London, ask'us tojstate 
that they have no connection with Wm. Sanders & Co.” (Ltd.)," re- 
cently registered as a limited liability company. ; 

The Limmer Asphalte Paving Co., of Westminster, ask us to 
assist in removing a misconception as to the constitution of the 
company, &c. 

We are informed that the company, which was established in 1871. is 
entirely British owned and none of its shares is held by either German or 
Austrian. Their freehold mines are situated in the Bassin de Seyssel, 
Haute Savoie, France, and they own no property in either Germany or 
Austria, 'Fheir supplies of bitumen for their general business and for 
the manufacture of their '' Bitma " joint box and troughing com pounds 
and their “ Bitmarin ” bituminous specialities are drawn principally from 
: British colonies, and they never purchase the artificial so-called “ Bitu- 
mens " imported from Continental sources. The business is entirely 
British managed, and no German or Austrian is in their employ. 

. Reduction of Prices.—Messrs. Isenthal & Co. announce that they 
are now able to withdraw the 10 per cent. advance on list prices 
fixed in August last. 

French Agency for British Goods. Au advertiser wishes to vet 
into communication with British manufacturers desirous of extending 
the sale of their goods in France and the French Colonies. 

Plant Wanted.—An advertiser requires a second-hand generator 
and two electric motors. 

Patent Development.—The proprietors of patent No. 1 1155/1909, 
relating to “ Improvements in Galvanie Dry Batteries,” desire to 
dispose of same or to grant licences thereunder. Inquiries to Messrs. 
Cruikshank & Fairweather (Ltd.), Patent Agents, 65 and 66, 
Chancery-lane, London, W.C. 

Restoration of Lapsed Patent.—On Oct. 20 an order was made 
restoring letters patent granted to Chas. Ernest Hunter for © Im- 
provements in electric switches.” (No. 27,196/190:.) 


PITTURA 
ELECTRICITY SUPPLY. 
LL DUARTE 


EXTENSIONS. 


Bradford.—The Electricity Committee recommend that applica- 
` tion be made to the L.G. Board for sanction to borrow the further 
sum of £52,000 for new mains, transformer chambers, &c. 


Edinburgh.—The Electric Lighting Committee have decided to 
extend the electric supply inains to Colinton. 

The Council obtained a provisional order for the district in the last 
session, and in reply to a circular a considerable number of residents 
expressed their willingness to take electric current. The committce, 
` therefore, unanimously agreed to extend the mains to Colinton village, 
not only in view of the demand already made, but also because there are 
several new villas which will be erected shortly. The question of the 
extension of the mains to Juniper Green has been deferred. 


Heywood (Lanes).---The Council have decided to apply to the 
, L.G. Board for sanction to borrow a sum of £710, in addition to the 
amount applied for in August for extensions of the electricity works. 


Oldham.— The Electric Supply Committee have received an appli- 
cation for a supply of electrical energy to Messrs. Bradbury & Co. 
for power and lighting at their Wellington works. 


London County Couneil—On Tuesday sanction was given to 
Poplar Council borrowing £10,504 for electricity purposes. 


Poplar (London).—As the Port of London Authority intend to ex- 
tnd pumping operations to the East India Docks, an additional 
e.h.t. feeder is to be laid to the Blackwall sub-station and a l.t. feeder 
from the sub-station to the docks, at a cost of £1,996. 

The net surplus of the undertaking for the June quarter is much 
greater than in any previous summer quarter, and is largely due to the 
increase in power load and the revised system of charging adopted. 

Swinton and Pendlebury.—The Council have authorised Salford 
Corporation to give an increased supply of electricity to the Agecroft 
Printworks for a period of 10 years. 


Walthamstow.—' The Public Lighting Committee has considered 
the report of the electrical engineer (Mr. G. R. Spurr) on the neces- 
sity of obtaining additional generating plant. 

Mr. Spurr recommends that application be made for sanction to 
borrow £14,590, including £3.610 for a 600 kw. set, £7,350 for a 1,500 kw. 
turbo-alternator, £3,035 for a 1,000 kw. rotary convertor, and £595 for 
low-tension cable. switchgear, &c. 

The Finance Committee recommends the formation of a sub-com- 


GENERAL. 
Barking.—The Education Committee is considering the question 
of wiring the North-street school. 


Bolton.—The Electricity Committee will give a free supply of 
electricity to Thornleigh for the use of Belgian refugees. 


Bradford.— At the mecting of the Electricity Committee last week 
the accounts and annual report, which were abstracted in our isste 
for Aug. 7 (p. 750), we e pre ented. 

It was stated that exceptional progress had been made during the 
past vear. The output and revenue had increased considerably, while 
the working expenses per unit sold were the lowest yet recorded. The 
out put reached the substantial total of just over 28,000,000 units, an in- 
crease of more than 3,500,000 units over the preceding year, the Increase 
having been exceeded but once since the department's inception, in 
which case 80 per cent. of the increase was due to extensions of the tram- 
A gratifying feature of the year’s increase was that it 
had been contributed to by all branches of the supply. The special 
domestic rate of charging continued to maintain its popularity. The 
net profit was £14,006, over £5,000 in excess of the amount of the net 
profit in 1904, which constituted and until this year remained a record. 
The number of consumers connected during the year (441) was also a 
record, and brought the total number of consumers connected to 4,089. | 

Votes of thanks were accorded to the chairman (Ald. Robinson) and his 
deputy (Councillor J. Haley), and to the city electrical engineer (Mr. F. 
Roles) for their services, special reference being made to the chairman's 
elevation to the Lord Mayoralty. 

Deal.— lhe Corporation have decided to apply for a provisional 
electric lighting order. 

East Ham.—The engineer and manager of the electricity depart- 
ment (Mr. W. C. Ellmann) is to prepare an estimate of the cost of 


wiring Brampton-road School. NRT: 
The Electric Lighting Committee are considering applications from 

hirers of arc lamps for a rebate to be made in the charges in view of the 

largely reduced consumption of current caused by the police restrictions. 


wavs undertaking. 


TIMES 
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Hurst (Lanes).——Ashton-under-Lyne Corporation have recently 
received inquiries for a supply of electricity to premises in Hurst, and 
the Urban Council of Hurst have been asked whether they would be 
disposed to consider the provision of a public supply of electricity by 
Ashton. 

Liverpool.—At the last meeting of the Tramways and Electric 
Power and Lighting Committee, the chairman (Ald. F. Smith), in 
replving to a vote of thanks, reviewed the work accomplished during 
the past 12 months. 

Ald. Smith said very great progress had been made with regard to 
electricity supply. There were now 10,800 customers connected to the 
supply mains, compared with 9,600 last year. The demand for electrical 
energy for power had been most satisfactory, applications having been 
received for the supply of about 4,500 H.p. The increased revenue for 
the six months ending June over the corresponding period last year was 
about £8,000. The profits of the busincss from its purchase had per- 
mitted £783,690 to be set aside towards repayment of capital, £350,000 to 
be carried to reserve, depreciation and other contingencies, and £260,000 
to be allotted to relief of rates, the contribution being £25,000 on that 
head for the current year. 


Mansfield.— The Council have sealed the new agreement for the 
supply of electric current to the local light railway company. 


Stepney (London).—Speaking at the Union of Stepney Ratepayers’ 
meeting on Monday the chairman of the Electricity Committee (Mr. 
W. Bonallack) said that in their last year's accounts they had 
achieved a record for the whole metropolis, and, he believed, for the 
whole of England. For the year ended March last the average price 
at which they supplied current for lighting fell below 2d. per unit. 
Notwithstanding that, they succeeded in making a profit of about 
£14,000, and after allowing for every possible contingency they had 
a reserve of £25,000. 


West Ham.—The electrical engineer (Mr. J. W. Beauchamp) is to 
be empowered to make allowances to consumers who are unable to 
burn their outside lamps for the minimum number of hours provided 
in their maintenance agreement with the Council. 077 

À supply of current is to be given to the Stratford Co-operative Society. 
who propose to undertake extensive electric heating arrangements in 
their offices during the winter. | 
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Wood Green,— Electricity supply will Ec soon available in this Liverpool.—The chairman of the Tramways and Electric Power 
district. and Lighting Committee (Ald. F. Smith) announced last week that 
The Tottenham Light, Heat & Power Co. are making good progress | the first nine months of the present year had proved a record over all 
with the equipment of the generating station at Bounds Green-road. | previous years, as regarded the total receipts and the number of 
There will be two gas engines of 175 H.P. and 350 H.P. coupled to dynamos, | passengers carried, but there was a decrease in the car-mile earnings, 
and the smaller set will commence supply in a few days. no doubt brought about as a result of the war. The nine months’ 
receipts were £517,240, against £505,016 in the corresponding period 


LIGHTING AND POWER NOTES of 1913. 'The passengers carried numbered 109,902,170, against 


107,457,935 last year; the car-mileage run was 10,455,543, a. ainst 
Barrow.—On Monday the Electricity Committee reported to the | 10,034,045 ; and the carnings per car-mile were 11:87d., against 
Council on an agreement with Messrs. Vickers to supply the Barrow 


12:07d. 
shipyard with electrica] energy, up to 9,000,000 units per year for L.C.C. Tramways. — The City Council will oppose the Loulou 
three years. The agreement would necessitate increasing the : 


County Council's proposed tramway extensions in the city :— 
generating plant at a cost of £13,000. ‘The scheme was approved. ; prol ` 


(1) From Aldgate to Aldgate Station ; (2) from Aldgate to Mark.lane 

Chathorpes.—The consulting engincer (Mr. C. S. Vesey Brown) has | via Mansell-street ; (3) from Charles-strect to Blackfriars via Farringdon- 

reported to the Lighting Committee on the lighting of three streets, | street and Ludgate-circus, and from Gray's Inn-road via Holborn and 
If the Council would give the Committ ee the same price as was charged 


Charterhouse-street to Farringdon-street. 
by the Cleethorpes Gas Company for ordinary street lamps (£2. 12s. 6d. Lambeth (London) Borough Council will also oppose the proposal for a 
per 4c.f. burner for 3,000 hours per annum) it would be possible to put 


new tramway via New-cut, linking up Waterloo and Blackfriars. 
up electric street lamps. and after charging 2d. per unit for current and Manchester.— The City Surveyor has been instructed by the Picks 
providing for renewals, to pay off the cost of the post. fittings and con- 


| i Committee to consider and repori as to the cost of constructing a 
nection in five or six years, after which the cost per annum per lamp need 


not be more than £1. Ils. to £1. 12s. 6d. for the same number of hours of 


light electric railway round Heaton Park. 
Northampton. — The Council, having reconsidered the position of 


Mr. J. Gottschalk, the tramways manager, have now decided to call 


burning and candle- power. 
He will, howcver, receive £300 compensation. 


The Council have instructed Mr. Vesey Brown to arrange for fixing 
three clectric street lamps in May-street as an experiment. 

Darwen.— Electrical encegy is to be supplied to Sprinaticld Mill 
for power and lightin;. 

Electric Pumping.— The directors of the Wearsdale & Consett 
Water Co. have decided to adopt electric pumps for pumping water 
at the Allansford works for supplying the Consett. district. 

Lambeth (London).—The Borough Council are recommended 
to renew their agreement with the South London Electric Supply 
Corpn. for the lighting of Electric-avenue, Brixton, for five years 
further on the present terms—viz., £15. 14s. 8d. per annum. 

The last agreement expired in July, and offers were invited from the 
Electric Light Co. and the South Metropolitan Gas Co., the latter quoting 
22 for fixing 11 globe lamps of 120 c.p. each, and £2 per lamp per annum 
for gas and entire upkeep. 

Treforest.—Important developments have recently taken place at 
the Treforest Tinplate works, including the addition of two new mills 
and the introduction of electric driving. 

Waterford.—The Corporation have resolved to proceed with the 
electric lighting scheme, and an application has been made to the 
Local Government Board for sanction to a loan of £30,000. "The 
consulting engineer (Mr. E. M. Lacey) has also been instructed to 
prepare the necessary detailed plans and specifications for the pur- 
Jose of the inquirv. 

Windsor.— The Corporation gecounts for the year ended March 31, 
which were recently issued, show that a great cconomy was effected 
by the introduction of eléctric pumping at the sewerage works. 

A comparison of a few of the items in this account with similar items 
from the accounts of two years ago is somewhat. instructive: Wages, 
£429. 56. 3d. (against £759. 7s. 1d. in 1912); coal, £30. 14s. 1d. (£397. 13s. 3d.); 
engine charges, £7, 18s, 6d. (£44. 1s. 8d.) ; electric pumping. £297.15s.3 l. 
(£10. 18s. 1d.) ; total, £765. 11s. 3d. (against £1.212. Os. lld.) A por- 
tion of the saving effected has been utilised in half. payment of the plant 
forelectrical pumping. The total cost of public lighting was £1,563. 0s. Id., 
Including £565. 2s, 8d. to the Windsor Electrical Installation Co. for 


electric lighting. 


upon him to resign. 

P.O. Tube Railway. —Tlhe Postmaster-General has accepted a 
tender for the construction of this line between Paddington and 
Whitechapel (London). The work will be commenced early in the 


new ycar. 
Preston.— The Co poration have received sanction from the Board 
of Trade to borrow £7,000 for car shed and office extension, and £5,049 
for six additional cars. 
West Ham.- - The Tramways Committee recommends application 
being made for sanction to the laying of double lines in portions of 


Woo-lgrange-road. 
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EMPIRE NOTES. 
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Australasia.—The third annual report of the Kyabram (Co-operative 
Butter Factory and Electric Lighting Co. shows that in ‘he electric 
department the number of consumers is 145, and the profit for the 
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ycar was £219. 

Electricity Supply in Victoria.—The annual report for 1913 respecting 
the applications and proceedings under the Electric Light and Power Act, 
1896, has been recently issued. Since the passing of the Act 92 Orders in 
Council have been granted authorising the supply of electricity ; 45 were 
granted to municipal councils, 46 to companies or persons, and one to a 
Commonwealth Department. Eight orders have been cancelled, wholly 
or in part, and six municipal councils have transferred all or a portion of 
their powers to private companies. During 1913 orders weve granted to 
the Tungamah, Gordon, Mildura and Maryborough Municipal Councils ; 
to the Wycheproof Shire Council for the townships of Wycheproof and 
Nea Lak, and to the Provincial Electric Development Co. (for town. 
ship of Shepparton) and the Melbourne Electric Supply Co. (for por- 
tion of Shite of Corio), The report also gives some particulars of the 
existing electricity undertakings. 

The ** Australian Mining Standard " says Northcote (Victoria) Council 
has decided to borrow £9,300 for extensions of the electric light system 
and for other works. ` 

The report of the Electric Light & Power Supply Corpn. (Balmain, 
N.S.W.) for the half-vear to June 20 shows that consumers on June 30 
were 2,352 (increase 402forthesix months). Profit was £9,609. Interest 
on debentures and loans required £5,180, and a dividend at the rate of 
7 per cent. per annum has been declared. Extensions of plant, mains 
and sub-stations have been carried out at a cost of £23,940. An agree- 
ment has been entered into with Petersham Council to light the whole of 
the streets by Jan. 1, 1915, and the estimated revenue is £1,500 a vear. 

With regard to the proposed electric lighting of Warrnambool (Vic- 
toria), it is stated that the Shire Council has appointed Mt. E. Halliwell, 
the Nestle & Anglo-Swiss Condensed Milk Co.’s electrical engineer, to 
make a canvass of the town to ascertain the probable demand for electric 


TRACTION NOTES. 


Brighton-Hove Trolley Scheme.— Brighton General Purposes Com- 
mittee recommend the Corporation to inform Hove Council that they 
are unable to adopt the over-running system of rail-less traction for 
the purpose of the Brighton through routes, and that unless Hove 
Corporation forthwith agrec to adopt the under-running system for 
the Hove through routes, application must be made to the Board of 
Trade to appoint an arbitrator to determine the question as to the 
system to be adopted. 

Colwyn Bay.—The Llandudnu & Colwyn Bay Electric Railway 
(Ltd. ) has decided to commence the work of extending the line from 
Colwyn Bay to the Queen's Hotel, Old Colwyn, and the Council 
av pushing on with the widening of the road at various points. 
Edinburgh. — Last week the Electric Lighting Committee con- 
sidered the question of providing an electric motor car and an electric 


motor lorry. 
ae by the chief engineer (Mr. F. A. Newington) stated that the 
us crs claimed that that style of vehicle could be operated more quickly j | 
an those driven by petrol engines. The committee favoured the pro- The Hydro- Electric Power Commission now su 
in Windsor (Ont.), a distance of 250 miles from Niagara Falls, This is 


din but they remitted the matter to a sub-committee for consideration 
— | claimed to be oue ef tke» yngest transmission lines in the world, — 


current. 
Canada.— The Toronto Hydro-Eleeti;e Commission have decided 


to issue $2,000,000 new debentures for extensions of distribution 


system and for the lighting of the streets and parks of Toronto. 
pply electrical energy 


Á 


-. FOREIGN NOTES. 
: Japan.—A consular report states that imports of insulated wire 
“into Yokohama in 1913 were valued at £163,830 (compared with 
: £397,130 in 1912), of which Germany supplied 70 per cent., and the 
‘United Kingdom 17 per cent. | 
i Russia. —H.M. Consul-General at Moscow bas forwarded a report 
received from a reliable source in regard to the machinery impoct 
trade of Russia, which contains a list of various classes of machiner V 
“whicli ‘have hitherto been imported from varions Continental 
countries, but which it is considered might now be replace ed bv 
| British manufacturers. | 
It is stated that about 15 vears ago German mac whine rv makers sent to 
' Russia representatives who noted what had been supplied by English 
firms, copied some of the advantages and proceeded to remedy defects 
i which were pointed out by users, with the result that in a short time 
machinery was delivered from Ger many which met users! requirements, 
and was delivered at Moscow at lower prices than English machines. All 
classes of machinery entering Russia have to pay duty by weight, and 
whilst English makers, with few exceptions, have practically ignored the 


role that weight plays when duty is imposed upon it, the Germans have 
"attached importance to it. 


In many machines there are heavy rough 
cast-iron and other parts which could be made in Russia at a price which 
n considerably reduce the total cost of the machine to the purchaser. 
With the development of municipal institutions in. Russia it is asserted 
that there is a great field for contractors capable of installing (inter alia) 
electricity supply and gas works, tramway plant, &e.. but recently German 
firms have invariably obtained such contracts. One of the causes 


contributing to their success in this direction has been the ready way in 


“which the < 


German business houses have met purchasers in regard to 
` terms of payment, &c. Moreover, whenever a big scheme has been under 
consideration, the German combines have had their representatives 
| continually in touch with those who have had the placing of the orders, 


“and by constantly assisting them (free of charge) to draw up specifica- 


` dions, the representativ es have succeeded in getting specified just those 
classes, designs, models and sizes which could only be obtained from 
German firms. Biitish machinery manufacturers who wish to obtain a 


` share of the Russian orders hitherto placed in Germany are urged to 
~ commence the necessary propaganda at once and not to wait until the 


. do little good ; 


war has terminated. They should prepare their circulars in the Russian 
language, and cause them to be distributed to likely customers through 
reliable agents. 'Fhe distribution of circulars in a haphazard way will 
they should he sent out by firms or individuals on the 


spot who know exactly who are the users of the machines described. 


The October report of the British Chamber of Commerce 


Spain.— 


for Spain states that the chamber has received further inquiries from 


* 
) 


agents who up to the present have represented German houses, and 
are receiving demands from their clients for the supply of various 


, articles, including electrical machinery, electric cable, metallic wire 


_ Aories, 


for electric lamps, acids and chemicals, glass apparatus for labora- 
textile machinery, railway signals, miners’ safety lamps, 


belting, &c. 
MISCELLANEOUS NOTES. 


Alien Enemy Patents.—'The Patent Office have given their decision 


, in four applications for licences or for suspension of patents owned by 


- alien enemics. 


Three licences have been grented, and in the fourth 


"ease the patent (Vollers, No. 14,697 of 1913. for gun carriages) has 
“been ‘suspended in favour of the applicants, Scott's Shipbuilding & 


'" Mugirceving Co.. of Greenock. Nix  eppheations have been with- 
; draw n and five hive been refused, 
“Qn the 21st inst. the Comptroller General of Patents and Sir C. 


tit heard an application by Mr. W. L. Turner and Mr. H. A. 


' sion of the trade mark “ Thermit," 


Blackwell, of Liverpool. for the suspension of two patents, dated 
1901 and 1902, in respect of the w elding of metal and for the suspen- 
which was the trade mark of 


> Thermit (Ltd. ). 


_ patented process. 


Mr. Royston. on behalf of the applicants, said that the shares of the 
‘hermit Company were held almost entirely by Germans. The appli- 
cants knew how to associate aluminium and oxide of iron, which was the 
The invention wes largely used in this country for 


“welding together the joints of tramway lines. 


Mr. TURNER said there had beer a great outery in the Liverpool press 
against the Liverpool Corporation trading with the Thermit Company. 
The Corporation, so far as he was able to “gather, were anxious to trade 
with British firms, and the result was that they were doing as little 


‘welding as possible at present. 


Mr. Farmer (with him Mr. Colefax, K.C., for the opponents). declared 
that if the applicants did use the pow der they would not get results 
&oproaching those of the Thermit Company. The welds would not he 
strong and permanent. Applicants knew nothing about the powder for 
the purpose of welding and they had no knowledge of the mechanical 


. skill involved. Originally the Thermit Company sold the powder. and 
~ allowed local people to do the work. 


That was not successful, and cor- 
| porations, in view of their experiences, now preferred to have the loan of 

one of the company's own men to do the work. 

^ 'Phe COMPTROLLER-GENERAL suggested that there was a tremendous 
monopoly in the hands of the company if they manufactured the powder 
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and refused to allow anybody to carry out the process unless their own 
workmen were employed. 

Mr. FARMER said there was no suggestion of a liconce being required 
because the 'l'hermit Company could not fulfil their orders. They had 
never been asked for a licence. The company had improved the SPEI 
process. 

Replying to the Comptrollet-General, Mr. FARMER said that the com. 
pany did not make the employ ment of their own men a condition of sale. 
Corporations preferred the company’s men to do it. The shareholders of 
the company had. placed it undet the control of a British director. — All 
profits were to be kept in the country, and what happened to them became 
one of the conditions of peace w hen peace was restored. | 

Mr. COLEFAX, K.C., said the proclamation dealing with the bed 
was not a clear document, but under it a company registered in Great 
Britain was not an alien enemy, however it might he controlled. Mr. 
Colefax went on to state that there had been no cessation or diminution 
of the Thermit Company's work since the war. The company had its 
secrets and those patents which were the subject of the application 
were merely helps. The real strength of the position was that while one 
could weld perfectly well under those patents, one could not weld unless 
he had the company's secret. Applicants would weld tramlines without 
infringing the patents, but they would not do the work to the satisfaction 
of any corporation authority, even if they got a licence under the patents. 
The one director had absolute power. No resident in Germany had any 
power to deprive him of that power, or had any power in the company 
during the war. 

The director in question (Mr. Schultz) said that he was naturalised in 
1902, while his father had been naturalised as a British Indian subject. 
He bore out the statements of counsel as to the position of the company. 

A report will be made in due course. 


British Electrical and Allied Manufacturers’ Association.— The 
Council of the B. A.M. A. decided at the last meeting not to hold 
the usual annual dinner this session. 


Cost of Cabling.— Mr. Herbert Laws Webb, writing to a contem- 
porary, complains that ©“ The Times," while accepting ‘and inserting a 
letter written by him on the subject of the war cost of cabling, 
struck out a paragraph from his letter which materially affected his 
purpose in writing, " The Times” has been somewhat aggres- 
sively hostile to the cable companies in regard to their recent history, 
but the companies can take consolation from Mr. Webb's letter 
mentioned above. 'Phe omission by " The Times " from Mr. Webb's 
letter he gives as follows :- - 

In the censored paragraph 1. pointed out that the cable companies had 
bcen subjected to much unfair criticism, that the management of their 
business had been taken out of their hands by the military authorities, 
and that it was impracticable suddenly to alter all the rates—many of 
them the subject of agreements between several different authorities, | 
It would he interesting to know why these few lines were struck out 
of Mr. Webb's letter. Surely both sides of the question deserve a 
hearing. 

It is announced by the Post Oftice that the Army Council has now 
agreed to the use of registered addresses in extra- Europe: in telegrams 
to and from this country as from Oct. 26 under the conditions 
following :— 

]. The address must have been registered before July I last. 

2. It can only be used as the address of a telegram ; its use as the 
signature is still prohibited. 

3. "l'elegrams having such addresses can odit be sent to nds received 
from British or Allied territory in the extra- European telegraplr synem 
(and Egypt) or the United States of America. 

4. In the case of telegrams to Allied territory or the United States the 
full name and address of the addressec must be given on the back of the 
telegram form. 

Customs Duties.— ^ decree has been issued which prov ide {hat 
under the Portuguese import tariff metallic cords or cables (with one 
or more electric conductors) covered in insulating materials and 
whether protected or not in textile materials or metallic sheathing, 
shall he added to No. 557 of the tariff, and pay 4 centavos per kilog 
(—9s. 2d. ewt.). 

A recently issued supplement to the Australian. € ‘ommonwealth 
Customs Tariff Guide states that it has been decided that the import duty 
on accumulator parts, consisting of wooden separators (imported sepa- 
rately) is 35 pev cent. under the general and 30 per cent. under the United 
Kingdom preferential tariff. 

Under the New Zealand import tariff Edison miners’ electric safely 
lamps (not including the cells) can be imported duty free. — 

Electric Ambulances and the War.—<A new electric ambulence, 
built for the City Police, has been commandeered by the War Office. 
A second City Police ambulance has done excellent service in taking 
wounded from the stations to various London hospitals. 


Engineers Wanted for the War.—Mechanical and electrical engi- 
neers are wanted for the Cornwall] (Fortress) Royal Engineers , 
Electric Light Company (T.F.). The term of enlistment is for four 
years or duration of war, and men enlisting must be willing to andé- 

take liability of foreign service. Information in regard to pay, allow: 
ances, &c., is given in an advertisement; and further particulars will bc 
supplied by the Adjutant, R.E. Barracks, Falmouth. ` ^ 
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Falmouth.—Many hard workers in professional and industrial 
occupations have had to postpone their holidays in consequence 
of the turn events have taken. We are reminded, by the receipt 
of a book of views and particulars concerning Falmouth, in Corn- 
wall. of the advantages which this health and recreation resort offers 
to the tired and jaded town man for health recruiting, and venture 
to suggest that, even in these hard times, it may be well for those 
who can do so to have some care for their health. In the event of 
the opportunity to take a holiday presenting itself no better course 
ean be followed than to communieate with Mr, E. E. Armitage, town 
clerk, Falmouth, who will give advice as to accommodation. The 
mention of Portheurno and Poldhu will add interest to our recom- 


mendation. 

French Red Cross Soelety..- Mr. A. Revrolle (Messrs. A. Revrolle & 
Co., Hebburn-on-Tyne), a member of the local French Committee 
of this society, writes us as follows : -- ' 

The French Committee formed for the assistance of dependents of local 
residents who have joined the colours of our Allies have also undertaken 
to collect funds for the French Red Cross Society, which is now in very 
urgent need of assistance. The resources of this society have been over- 
whelmed by the needs of the wounded from the enormous battle area. 
The numbers of the wounded to be dealt with increase daily, and, of 
course, British, Belgians, French and Germans are all ministered to 
alike. The expense incurred is naturally heavy, and is altogether 
hevond the ordinary resources of this society. and an urgent appeal is 
made to this country for assistance. Donations mav be sent to the 
French Consul, 11, Saville-row, Neweastle-on-Tyne ; to Mr. Peugniez 
thon. sec. of the French Committee), School of Languages, Goldsmith 
Hall. Pilevim-street, Newcastle-on-Tyne ; or to Mr. A. Reyrolle, care of 
A. Reyrolle & Co, (Ltd.), Hebburn-on- Tyne. 

German and Austro-Hungarian Exports.— In a pamphlet issued by 
the Commercial Intelligence Department of the Board of Trade it is 
stated that Germany exported in 1912 carbons of the value of £541,600, 
including carbon sticks for clectric are lamps (£451,400) and electrode 
carbons, carbon threads for electrical iluminating appliances, 
carborundum articles other than grinding, polishing and whetstones 
end other articles of plastic carbon or gas carbon (retort graphite). 

In 1913 Austria-Hungary exported carbons for lighting purposes (lesa 
than I kilog. per metre), &c., of the value of £48,175, while the value of the 
carbon exports from the United Kingdom in 1913 was £10,064. Germany 
exported £90,650 worth of carbons to Great Britain and £45,400 worth to 
Autria-Hungary, while Austria- Hungary's exports to Germany were 
valued at £21,500, and to the United Kingdom £9,200. The principal 
German markets for are lamp earbons were Creat Britain, the United 
Mates (£69,450), France (£44,250), Belgium (£33,850), Italy (£32,550), 
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Portable Electric Lamps. 


Tke ComMIssioneRS of H.M. Works, &¢., are prepared to 
receive tenders for the supply of Portable Eleetrie Hand Lamps. 
Forms of tender and all particulars from the Controller of 
Supplies, 18, Queen Anne’s-gate, S.W. Tenders by 1] a.m. 
Nov. 3 to the Secretary, H.M. Office of Works, &¢., Storey s- 
wete, Westminster, London, S.W. — See also an advertisement. 


— 


Teiepnone Apparatus and Material. 

Tenders are invited for the supply of Telephone Instraments 
and Paris to the PostMASTER-GENERAL'S DEPARTMENT IN 
AUSTRALIA. (Schedule No. 348.) Tender forms, specifications, 
&c., from the Commonwealth offices, 72, Victoria-street, London, 
S.W. Tenders to the Deputy Postmaster-General, Adelaide 
(South Australia), by Dec. 9. See an advertisement. 

Tenders are also required for the supply of Telephone Cords 
(Schedule No. 397) to the AUSTRALIAN COMMONWEALTH Post- 
master-General's Dept. Specifications from the Deputy Post- 
master-General, Perth (W.A.) to whom tenders bv 3 p.m. Nov. Il. 

Tenders are invited for the supply of Electrical Instruments 
and parts, including ammeter, bracket arms. copper blocks, 
polechangers. protectors and receivers (Schedule Ne, 324) to the 
AUSTRALIAN COMMONWEALTH — Postmaster-General’s Dept. 
Specifications, &c., from the Commonwealth Oflice, 72, Victoria- 
street, London, S.W. Tenders to the Deputy Postmaster- 
General, Brisbane, by noon Nov. 18. 

_The New Zealand Public Service Tender Board, W ELLINGTON, 

N.Z., require tenders by 5p.m. Nov. 4 for supply of 1,000 
Table Telephones. Specification, &c., from the Controller of 
Stores, Post and Telegraph Dept.. Wellington. 
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TENDERS INVITED. 
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Argentina (£27.250), Russia (£18,850), The Netherlands (£14,600). 
Australia (£10,750). For electrode carbons, &e.. Germany found her 
best markets in Norway (£23,600), the United States (£12,750), Sweden 
(£9,000), Italy (£5,850), and Russia (£5,400), 

In 1912 Germany exported rubber wares (other than machinery belt- 
ing. eveles and motor car tyres and toys) of the value of £3.679.300. The 
Austro-Hungarian and British figures for 1913 were £413,150 and 
£2,948, 900 respectively. 

L.C.C. and Wages of Electrical Fitters, &¢.-- Last week the Generel 
Purposes Committee reported that during August the dispute between 
the London. Master. Builders’ Association and worsmen was ter- 
minated, and new working rule agreements with most of the budding 
trades had heen entered into. 

As regards the electrical trade, à tentative agreement had been arrived 
at between the London Electrical Masters’ Association and the Elec- 
trical Trades Union, whereby the rate of pay for © wiremen " was fixed 
at 103d. an hour, but no rates were agreed as to the other workmen men- 
tioned in that section of the Councils list. “Phe association of employers 
comprised those principally engaged. in work on buildings, as dis- 
tinguished from manufacturing and supply work in which wiremen were 
comparatively not greatly concerned, For the present the committee sug- 
gested that the entry in the list under“ Electrical Trade “of © wiremen," 
" 91d. an hour " be retained, but that a note he inserted at the foot of the 
list as follows: “ Electrical wiremen when employed with the building 
trades or on buildings are, in accordance with the agreement of August, 
1914. between the Electrical Trades Union and the London Electrical 
Masters! Association," to be paid 104d. an hour, the hours of labour, &c., 
also to be in accordance with that agreement. 

Methods of Charging for Electric Current.-— Bradford Electricity 
Committee has decided to contribute a sum not exceeding £50 and 
Salford Electricity Committee a sum not exceeding £20 towards the 
expense of defending the proceedings against [ford] Council for an 
injunction to restrain alleged illegal methods of charging for 
electric current, &¢, 

Solution of the Smoke Problem.—4 Glasgow builder (Mr. Geo. 
Hamilton) recently purchased the Hazelwood estate. adjoining 


Dumbreck and Bellahouston Park, in order to lay out a new suburb, 
| the principal feature of which will be that all the houses will be fitted 


with complete electrical apparatus for lighting, heating and cooking, 
chimneys and fireplaces being abolished. Among those who at- 
tended the inaugural function last week was Mr. W. W. Lackie. city 
e'estrieal engineer, who said that Mr. Hamilton has solved a problem 
on which the Corporation had been long engaged. lf the plan 
adopted at Hazelwood became general no more would be heard about 


the snoke nuisance, 


| 
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Tramway and Railway Stores. 

Dreis UxirrED. Tramways Co. 1896 (Lrp.) invites tendera 
for the supply of General Stores, including Car Fittings, Iron 
and Steel Castings, Oils, Paints, Glass, Ironmongery. Electric 
Supplies, &c., for the year ending Dec. 31, 1915. Tender forms, 


&c., from the secretary (Mr. R. S. Tresilian), 8. Upper Sackville- 


street. Dublin. Tenders to Chairman of the company by Nov. 9. 

Yorkshire (W. Riding) Electric Tramways Co. (Ltd.), Wake- 
FIELD, require tenders by 9 a.m. Dec. 4 fot one year's supply of 
Various Stores. Sehedules from the Central Oflices, Belle Isle, 
Waketield, after Nov. 9. 


THE Gr. NORTHERN Rarrwav Co. (IRELAND) require tenders | 


by 10 a.m. Nov. 5 for 12 months’ supply of Electrical Fittings 
and Materials, Electric Cable and Wire, Carbons, Signalling 
Materials, &c. Forms of tender from the Secretary, Amiens- 
street, Dublin. 

WALSALL Corporation want tenders by Nov. 7 for 12 months’ 
Supply of Stores. Forms of tender, &e., from the Tramway 
Manager, St. Paul’s-buildings, The Bridge, Walsall. 

Tramway Construction. 

YORK Corporation want tenders hy Noy, 9 for construction of 
about 1} miles of Light Railway (exclusive of overhead work). 
Specifications, &c., from the City Engineer, 

Telegraph Instruments, Lamps, &c. 

Tenders will be received by the Deputy Postmaster-General, 
Sydney, N.S.W., until 2:30 p.m. on Dec. 9 for Telegraph Instru- 
ments and Measuring Instruments, and until Oct. 21 for 10,400 
Carbon and Metal Filament Lamps (Schedules 404, 405 and 405 
N.S.W.) for the AUSTRALIAN COMMONWRALTH Postmaster- 
General's Department. Specitications, &e., from the Common- 
wealth Office, 72, Victoria-street, London, S.W, 
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Generating Plant, &c. 
HawanpEN Rural District. Council invite tenders for the 
Supply, Delivery and Erection of Gas Engines, Suction Gas 
. . Plants and Dynamos, Switchboard, Balancers and Boosters, 
- Storage Battery and Underground Mains. Copies of specitica- 
. tion, &c., from Mr. Hugh G. Roberts, solicitor and clerk to the 
Council; and copies of specification and drawings may. be 
inspected, but not obtained, from the offices of the consulting 
engineer, Mr. J. W. Speight, M.L E. E., Brook Lea. or the Elec- 
tricity Works, Ormskirk. ‘Tenders by 1] a.m., Nov. lIl. 
BLACKPOOL Corporation Eleetricit y Committee invite tenders 
from British manufact arers for the supply, delivery and erection 
of additional Plant at the Electricity Works, including Water- 
tube Boiler (40,000 Ib. duty), Mechanical Stokers, Econoniiser, 
Steel Chimney, Coal Storage Hopper, one 1,500 kw. "l'urbo- 
alternator, Surface Condenser and Auxiliaries. Specifications 
from Mr, Charles Furness, borough electrical engineer and tram- 
ways general manager, Electricity Works, W. Caroline-st., Black- 
pool. Tenders to Chairman of Electricity Committee by Nov. 19. 
CoNNAH'’S Quay (Flintshire) Urban Council require. tenders 
by the morning of Nov. 6 for supply of Gas Engines, Saction Gas 
Plant, Pipework, Cooling Tank, Dynamos, Booster, Switch- 
board, Battery, Mains Services, &e. Specifications, &e., from 
Messrs. A. J. Leigh & Partners, Bank-chambers, Northwich. 


Electric Supply Cables. 


HAMMERSMITH (LONDON) Borough Council invite tenders for 
the supply of High and Low-tension Underground Electric 
Cables. Specifications from the borough electrical engineer, Mr. 
OG. G. Bell, 85, Fulham Palsec-road, W. Tenders to the town 
. . clerk, Mr. Leslie Gordon, Town Hall. by 4 p.m. Nov. 4. 

TUNBRIDGE WELLS Corporation require tenders by Nov. 7 
for h. and Lt. Cables for 12 months. Specifications from the 
Borough Electrical Engineer. 


Electric Wiring. 


Loxpow County Council require tenders by 11 a.m. Nov. 4 
for Wiring, &c., at Senior-street (Paddington) school, Specifi- 
cation, &c., from the Chief Engineer, Spring Gardens, SW, 

Motor Generators and Switchgear. 

SyDNEY (N.S.W.) Council require tenders by 3 p.m. Dec. 21 
for Motor Generators and Switchgear for electrie vehicle battery 
charging. Specification (No. 347) from City Electrical Engineer. 

Battery Signa] Machines, Copper Tubes, &c. 

The VICTORIAN GOVERNMENT RAILWAYS DEPARTMENT 
require tenders by 11 a.m. Nov. 25 for supply of Battery Signal 
Machines, and by Nov. 4 for Seamless Copper Tubes and Copper 
Sheets. Specifications, &c., from the Victorian Railways O tices, 
Spencer-street, Melbourne. 

Lamps, &c. 

CHATHAM Corporation require tenders by 10 a.m. Noy. 1H for 
12 months’ supply of Incandescent Electrie Lamps, Iron- 
mongery, &e. Form of tender from the Borough Surveyor. 

Meters. 

GISBORNE (N.Z.) Council require tenders by 11 a.m. Dec. : 

‘= ford.c. Meters. Specification, &c., from the Electrical Engincer. 
Electricity Supply Undertaking. 

The Comision de Alcaldes, PUNTA ARENAS (Argentina) will 
receive tenders until Dec. 1 for establishing Electricity Supply 
Works for Punta Arenas. For publie lighting 482 lamps of 50 c.p., 


— 


NIL 
TENDERS RECEIVED AND ACCEPTED. 
TIAE 


P.O. Tege Rarway.- The Postmaster-General has accepted the 
tender of John Mowlem & Co. for the construction of the Post Office 
tube railway. The dine will be operated electrically. 
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RADFORD. ~ The Electricity Committee has accepted the tender 
of Ferranti Limited (at £373)-for supply of five statie transformers. 

NALFORD.— The following tenders have been aecepted by the 
Tramways Committee: — 

Bayliss, Jones & Bayliss, 2,000 single-ended tie bars, £11. 12s. 6d. per 
ton, 2,500 double-ended tie bars, £12 per ton, plus 3s. per ton for cartage ; 
Hadfieks Limited, 24 manganese steel points and 12 magnanese steel 
crossings, £528 ; Titan Trackwork Co., eight manganese steel points and 
four manganese steel crossings, £173; Walter Seott (Ltd.), 500 tons 
Sandberg steel tramway rails, £7. 155. per ton, plns 2s. per ton for cartage, 

GrAscoWw.— The tender of Babeock & Wilcox has been accepted 
for coal-conveying plant at the new Dalmarnock generating station 
vehicles, £2446; and that of J. Thompson & Son for vuleanising 
plant and lathe for garage. 

New PrvMorTü (New Zealand).—The Borough Council ha: 
accepted the tender of Greenshields & Co., at £49,026, for the con: 
struction and equipment installation of eleetrie tramways. 

WanRiNGTON.— -The Council. are recommended. to accept the 
tender of Crompton & Co. for the supply of a duplicate generator for 
£104. 15s.. and a field regulator for £3. 14s. for the gas department. 
The Electricity Committee has accepted. the tender of Johnson & 
Phillips (at £430. 6s. 3d.) for a supply of cables. 

LvmToN.. The Council are recommended to accept the tender of 
Hay ward-Tyler & Co. (at £120) for the supply of a feed pump. 

HvrLr.— The tender of W. Smith (at £1,143) has been accepted for 
the supply of electric light fittings for the Guildhall. 

DaAnTFORD.— The Urban Council have placed an order with Stuart 
& Moore (at £377) for the extension of the fire a’arm system. 

Senmoor Ligutina. - Fourteen tenders, varying from £354 to £468, 
were received by London County Council Education Committee for 
wiring and fitting Gifford-street School, and also 14, ranging from 
€503. 11s. to £849, for wiring and fitting Vallance-road Schools. In 
both eases the lowest tender (that of Foot & Milne) was accepted. 

NEWMARKET.-- The Guardians have referred to the Workhonse 
Committee three tenders for the electrie lighting of the building. 
The tenders were for £340, £350 and £361, 10s. respectively. 

WoorwrcH.--The Council have now let the contract for pipework 
extensions at the electricity works to Aitn & Co., at £372. 

Originally the contract had been let to Mechan & Sons, but owing to 4 
modification of the work, that firm submitted a revised price which was 
considered excessive and the time required for delivery too long. 

The British Westinghouse Co. has also secured an order from the 
Council for the supply of a 200 k.v.a. transformer, at £135. 

CanDIFF.— The Corporation have placed an order. with Venner 
Time Switches ( Ltd.) for 49 time switches. 

Lovenrea.—The Guardians have accepted the tender of Edmind- 
son's Electricity Corpn. (at £135) for the wiring and fitting of the 
workhouse. Loxley & Co. tendered at £155. 15s., and P. J. Walters 


155 of 150 c.p., 73 of 300 c.p. and 5 of 400 c.p. will be required. | at £180. 
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MUNICIPAL ACCOUNTS. 
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Acton.—The electricity supply undertaking ix run by the Metro- 
lectrie Supply Co., and the Metropolitan Electric Supply 
e Council of on *- 


politan E 
Act, 1911, provides for the payment annually to th 
half of the net receipts of the company exceeding 65$ per cent. upon 
the capital expenditure upon the undertaking. 

The statement of accounts for the past year shows gross profit £1,314 
(against £2,974 for the previous year) The net capital expenditure was 
£119,400. 3s. 11d., the net receipts, therefore, representing l'1 per cent. 
There was consequently no amount due to the Council. 

At the recent meeting of the Finance Committee at which the matter 
was considered, the accountant (Mr. S. Lord) said there was last year a 
decrease of 4d. per unit sold, which pointed to the conclusion that the 
company must have entered into contracts at a low rate. There was no 
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corresponding decrease in the cost of generation. The price per unit 
purchased from the company when the Council had control of the under- 
taking in 1910 was 0*31d., whereas last year, when almost three times the 
number of unita were purchased, the price was 0: 88d. 

Ayr.—The report of the manager of the Corporation Tramways 
(Mr. W. Grant) states that revenue for the past year was £19377 
(increase £3,081). 

Receipts per car-mile were 9:81d. (ezainst 9-71d.). Passengers carried 
wore 4,238,494 (increase 357,044), and units used were 421,844 (0°94 per 
car-mile), The working expenses, exclusive of power, were 4'42d. per 
ear-mile, and including power 5: 75d. 

Greenock.— The accounts of the electricity supply undertaking 
for the year ended June 30 show capital expenditure £312,969 (in- 
crease £59,871), of which £224,371 is outstanding. 

Revenue was £51,359, and working and general expenses were £30,385 
leaving gross profit £20,974. After providing for interest, instalments 0 
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preceding year. The net profit, after placing £22,500 to renewals and 
depreciation account, was £51,719. The dividend on the preference 
shares required £9,000, and they proposed to place £10,000 to reserve 
(against £17,500 in previous year), and to pay a final dividend of 1s. per 
share on the ordinary shares, making, with the interim dividend of 7d. 
per share paid in May last, 1s. 7d. per share for the year, which was the 
same as in the previous year. It was impossible to say what effect the 
war would have upon their business. He did not expect, however, that 
it would affect the position in Auckland or in New Zealand generally to 
any serious extent. Their cabled returns up to Sept. 25, comprising 
nearly two months of war time, showed that their traftic receipts from 


July 1 amounted to over £4,000 more than in the corresponding period of 


loans, taxes, Parliamentary expenses and depreciation (£2,114), the 
balance was £3,463. Units generated were 13,049,840 (compared with 
12,919,589 in previous year, and sold 11,451,438 (11,421,715), Maximum 
supply demanded was 5,300 kw. (5,230 kw.), 

Leeds.—The half-yearly statement of income and expenditure of 
the tramwavs undertaking from April I to Sept. 30 has resulted in a 
net surplus of £45,465. 

The total reccipts (£224,185) show an increase of £1,343, and the 
number of passengors carried increased from 47,996,569 to 48,543, 198. 
The number of car-miles run was 4,844,901, an increase of 187,444, but 
the receipts per mile have dropped by about id. 

the previous year, 

RIVER PLATE ELECTRICITY CO. (LTD.)—-At an extraordinary meeting 
on Monday it was resolved. to increase the capital from £300,000 to 
£350,000 by the creation of 00.000 ordinary shares of £1 cach, to rank 
equally with the existing £150,000 ordinary stock. The directors have 
entered into a 10-year contract for the supply of light and power to the 
large meat-packing factory of Messrs. Armours at Ensenada, and further 
generating plant is required by the company. "The boa d propose to 
raise the necessary capital by the issue of 25,000 £1 6 per cent. non- 
cumulative preference and 25.000 £I ordinary shares. 

SPANISH & GENERAL WIRELESS TRUST (LTD.;- Mt the meeting. on 
Friday last. Mr. Godfrey Isaacs said the principal asset of the company 
was the shares held in the Compania Nacional de Telegrafia sin Hilos, and 
the business of that company had made some progress, though it had not 
increased to that extent which would enable the company to work on 
profitable lines. The main. business upon which they would depend 
would be that of telegraphic business between Spanish and other ports. 
Uufortunately, since the Spanish Government granted the concession 
under which the Spanish company worked, it had been found necessary 
to make changes in legislation which had materially impaired the value 
of the concession ; but, as a result of representations to Spain, he thought 
that the Government might buy the stations at a proper price and pay 
That would place the Spanish & General Wireless Trust 
in à fair position, The business they would then conduct would need only 
a small capital, and probably part of the capital would be returned. The 
service between this country and Spain had been ready to open for some 


tine, but the war prevented the starting of the service. 


COMPANIES' MEETINGS AND REPORTS. 


—— A 
Montevideo Telephone Co. (Ltd.) 


The twenty-sixth annual gencral meeting was held on Thursday last 
week, Mr. CHARLES Lock presiding. 

The SECRETARY (Mr. Robert H. Rivers) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN then said: The accounts show that the item of the 
purchase price of the property, which last year stood at £190,000, has 
leen brought down to £183,106. This year outlay on capital account has 
amounted to £6,603, bringing the total of purchase price to £189,709. 
Last vear's outlay is £4,400 less than in the previous year. Other items 
en this side of the account are satisfactory. On the other side, the 
reserve fund is the same as last year. The reserve for the renewal of 
plant figures at £30,500 against £27,000 last year. the increase being, of 
course, the amount set aside for that fund out of last year’s profits. We 
«t aside another £9,500 to this particular item last vear, which will, in 
effect, bring the reserve for renewals of plant up to the sum of £45,000. 
The profit and loss account shows the usual satisfactory moderate 
increase in the receipts by way of subscriptions. They are about £4,400 
above those of last year. Interest on securities also shows a small 
improvement. On the other hand, working expenses are up about 
£1.00, which is only natural considering the increase in subscriptions. 
London office expenses and income tax are very much the same, and we 
wind up the year with a net profit of £28,524. 19s. Id., compared with 
£25,833 for the preceding vear. 1 may say, supplementing what I said 
last year, that although we have achieved no actual result in the direction 
of getting a general underground concession, the London Board and the 
Lal Board have been in constant communication during the vear, and 
on instructions and with the benefit of the advice we always get from Sir 
John Gavey, the Local Board have been put in a position to open pour- 
pirlers with the Uruguayan Government. We are not without hope 
that in course of time a reasonable and business-like arrangement may be 
come to with the Uruguayan Government which will enable us to put in à 
proper service, giving satisfaction alike to the Government, to the Monte- 
video public and to this company. At the present time the Board have 
no capital commitments of any kind, and our policy is to hold those 
vestments which we always have, and to hold any further sums which 
we may receive from time to time from Montevideo uninvested, simply 
placed on deposit at our bankers, so as to keep our assets in the most 
liquid form. Under all the circumstances the Board feel that the best 
thing they can do in the interests of the company, although we have a 
sbehtly increased profit, is to adhere to the dividends which we have 
paid for so many years, and to recommend vou to declare a final dividend 
of 24 per cent. on the preference shares, and a final dividend of 3 per cent. 
on the ordinary shares, making 5 per cent. and 6 per cent. respectively 
Inr tbe year, after making the very substantial allocations of £0,500 to 
depreciation and £9,500 to renewal of plant, and also increasing our carry 
forward. I move the adoption of the report and accounts and the 
declaration of the dividends therein set out. 

Mr. J. G. LE MARCHANT seconded the resolution, which was carried 
unanimous] v. 

The retiring. director (Mr. Charles Lock) and the retiriug auditors 
Were re-elected, and votes of thanks were passed to the local board, the 
eneral manager, the staff in Montevideo and to the chairman and his 


Culleagues in London, 


compensation. 


NEW COMPANIES, &c. 


~o- 
NEW COMPANIES. 


ALPHA ELECTRICAL CO. (LTD.) (138.040. )-—Rey. Oct. 21, capital £2,000 
in £1 shares, to carry on the business of electricians, electrical, mechanical, 
and gas engineers, ironmongers, makers of electrice tramcars and motor 
cars, manufacturers and suppliers of and dealers in dynamos, motors, 
telephones, &e. Private company. Reg. office: 263, Oxford-road, 
Chorlton-on- Medlock, Manchester. 

BALLYCONNELL ELECTRIC LIGHT & POWER CO. (LTD.) (4.198. )— Reg. 
in Dublin Oct. 10, capital £1,500 in £1 shares, to carry on the business of 
electricians, mechanical engineers and generators of, and dealers in, 
electricity, &e. First directors are Rev. F. MeKiernan, F. McGovern, 
E. Shannon, J. J. O Kane, R. Kells, J. Gardiner, J. Drum, J. McBarron, 
J. A. Bennison, J. A Foster, and F. J. Clancy. Reg. office : Ballyconnell, 
Co. Cavan. 

BARFORD ELECTRIC SUPPLY CO. (LTD.) (137,994.)—Reg. Oct. 16, 
capital £5,000 in 4.000 preference shares of 10s. each and 3,000 ordinary 


shares of £1 each, to carry on at. Barford and elsewhere in England the 
business of an electric light company. First directors are D. Smith. 
Ryland, F. €. Bulley, V. Caldwell, R. Jones and W. O. Rooper. Reg. 
office : 30, College-street, Dowgate Hill, E.C. 

BRITISH BACHELET FLYING TRAIN SYND. (LTD.) (137.939)—Reg. 
Oct. 12, capital £10,000 in Is. shares, to enter into an agreement with 
C. Vane and to carry on the business of proprietors and builders of rail- 
ways, tramways and rolling stock, mechanical manufacturers and sup- 
pliers of balloons, flying machines, electrical and general engineers, 
electricians, &e. Private company. Reg. office: 166, Piccadilly, W. 

BRITISH ELECTRICAL EXPORT CO. (LTD.) (138,028.)-—-Reg. Oct. 20, 
capital £2,000 in £1 shares, to carry on the business of manufacturers of 
and dealers in electrical fittings, machinery, plant, lamps, &e. Private 
company. First directors are H. F. Simon, S. C. Russ and H. Sturton. 
Reg. office : 27, Martins-lane, Cannon-street, E.C. 

CITY OF FREETOWN (SIERRA LEONE) ELECTRICITY CO. (LTD.) (138,058.) 
Reg. Oct. 22, capital £15.000 in £5 shares, to acquire a concession granted 
to A. I. S. Baron by the Corporation of the City of Freetown, and to carr 
on the business of an electric supply company. Private ea 
First directors are H. Hirst, M. Railing, L. G. Byng and A. I. Suckling 
(managing director). Reg. office: Midland Bank-chambers, 1la, Quen 


-3 = 


Saar ELECTRIC TRAMWAYS co. (LTD.)—.\t the meeting last 
during the ee (Mr. C. G. Pegetmeier) said the outstanding feature 
feichus past 12 months was the strike in New Zealand — Its effect on 
receipts, n M considerable ; not only was there a diminution of 
sinned enm i. a large increase of expenses. The tram service was 
bof rd y for 18 days owing to the exhaustion of their coal, The 
S es : receipts occasioned by the stoppage might be estimated at 

ee un £15,000. It was gratifving, in spite of those and other 
SEIT ten ener that they had maintained the progressive expan- 
* the com cane which they had experienced in every successive year 
m Third 8 pie one since they conunenced electrical runuing in 
of £14,110 oy a traffic receipts amounted to £271,701, an increase 
net "ied d DR IDE year, and the number of passengers carried 
the tramway d 0.300,000 to 42,100,000. The capital expenditure on 
which icd iud the year amounted to £55,832, the larger portion of 
completed pu the cost of their new repair works. which were now 
HONIT eria Le EXPENSES showed a large increase, and their power and 

> Xpenses amounted to £118,130, or £18,320 more than in the 


Victoria-street, E.C. 

DERBY DAY & NIGHTSIGN CO. (LTD.) (138,042.)—Reg. Oct. 21, capital 
£5,000 in £1 shares, to acquire certain options, to adopt an Peru à 
to the grant of a licence to manufacture and sellunder patent 21,191 (1913) 
to carry on the business of makers of illuminated and other signs = 
Hectors, lamps, &c. Private company. First directors are W. RPE A 


and H. H. Speed- Audrews, 


132 THE ELECTRICIAN, 


. METAL SCRAP (LTD.) (138,017.)— Reg. Oct. 19, capital £12,000 in £l 
| shares, to take over from 8. ©. Cowper-Coles and work certain processes 
' for detinning tin scrap, the recovery of zinc from galvanised iron and the 
‘ vemoval of enamel from enamelled iron, to carry on the business of 

smelters, refiners, rollers and assayers. electricians, &e. Private com- 
‘pany. First directors are 5. O. Cowper-Coles and J. J. Gordon, Reg. 
- office: 1 & 2, Old Pye-street, Westminster, S.W. 

RUTHIN ELECTRIC SUPPLY CO. (LTD.) (138,021.)—Reg. Oct. 9, capital 
 £5.000 in 400 cum. pref. shares of £5 each and 1,000 pref. ordinary and 
2,000 ordinary shares of £1 cach, to carry on the business of an electric 

lighting and power company. Private company. J. H. Edwards is 
first managing director. 

W. SANDERS & CO. (LTD.) 

in £l shares, to carry on the 
' neers and manufacturers, &c. 


(138,005.)— Reg. Oct. 17, capital £1,000 
business of electricians, mechanical engi- 
Private company. First directors are 
© W. Sanders and H. Butcher. Reg. office, 7, Oxford-strect, Birmingham. 
SMALL ELECTRIC MOTORS (LTD.) (138,006.)—Reg. Oct. 17, capital 
£10,000 in £I shares (7,500 preference), to take overa branch of the busi- 
| ness recently carried on by F. W. Potter & Co. so far as regards the 
manufacture of electric motors, to carry on the business of general, 
electrical, mechanical and chemical engineers, makers of and dealers 
in electric motors, generators and transformers, commutators, shafts and 
spindles, slip-rings, magnet cases, armatures, motors, magnetos, resis- 
tances, &c., and to adopt an agreement with H. P. Meares. First directors 
are F. E. Adams, R. Grierson, H. F. Joel, jun., and Capt. H. P. Meares. 
WIRING (LTD.) (138,072.)—Reg. Oct. 22, capital £2,500 in £l shares, 
- to carry on the business of electrical, mechanical and general engineers, 
electricians, manufacturers of electrical appliances, machine and engi- 
. neering tool makers, &c..— Private company. First directors are Israel 
- Davies and B. Davies (both permanent). Reg. office : 90, Charing Cross- 
. road, W.C. 


RECEIVERSHIP. 
ASUNCION TRAMWAY, LIGHT & POWER, CO. (LTD,)— Notice of appoint- 
ment of H. T. McAuliffe, 34, Bishopsgate; E.C., as receiver and manager 


_ by Order of Court dated Oct. 16, 1914, has been filed. 


LLL 


CITY NOTES. 


——»9——— 


MEMORANDA (Oct. 20).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Price of silver, 223d. Consols Pay Days, Nov. 18 and Dec. I. 


— — 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—The Board has 
declared a dividend of 1} per cent. on the issued ordinary capital stock. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
üe:lared an interim dividend on the ordinary shares for the half-year 
ended June 30 last at the rate of 7 per cent. per annum, such dividend 


being payable on the 16th prox. l 
The number of units delivered to consumers during the four weeks 


ended Aug. 28, 1914, amounted to 1,387,801, compared with 1,267,735 
in the corresponding four weeks of 1913. 
CALLENDER’S CABLE & CONSTRUCTION CO. (LTD. )—The directors 
- have decided to pay on Nov. 2 the usual interim dividend on the ordinary 
shares at the rate of 10 per cent. per annum. 
ELECTRIC WELDING CO. (LTD.)—At the meeting last week the report 
e stated that, as indicated in the circular letter of December last, the 
directors had called up the balance of the capital,and the calls so made 
were in process of collection. As soon às this was accomplished. the 
directors propose to submit to the shareholders suggestions for the 
liquidation of the company. 
KAMINISTIQUIA POWER CO. — The directors announce a dividend at the | 
rate of 6 per cent. per annum on the common shares for the quarter ending 
- Bist inst, . 
LISBON ELECTRIC TRAMWAYS (LTD.)—The directors have declared an 
interim dividend of 3 per cent., tax free. 
MATHER & PLATT (LTD.)—The interim ordinary dividend of 5 per cent., 
which has been post poned, will be paid on the 31«t inst. 


MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—At the next general 
meeting (ou Dec. 21) resolutions will be submitted to increase the capital 
by £300,000 in 20,000 7 per cent. first cumulative preference shares of £5 
cach and 200,000 ordinary shares of £1 cach. 

MONTREAL LIGHT, HEAT & POWER CO. (LTD.) —l'he directors have 
declared a dividend of 21 per cent. for the quarter to Oct. 31. 

NEW ST. HELENS & DISTRICT TRAMWAY CO. (LTD.)—The directors 
recommend a dividend of 2$ per cent. on the preference shares, placing 
£2,000 to reserve and carrying forward £3,387. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—The 

-directors have declared a dividend of 1} per cent. (less tax). 
SAO PAULO RAILWAY, LIGHT & POWER CO. (LTD.)—4 dividend of 
2! per cent. on the capital stock has been declared, payable Nov. 2. 

|. WESTERN TELEGRAPH CO. (LTD.)—The directors have, after trans- 
ferring £160,000 to general reserve fund, £30,000 to land and buildings 
depreciation fund and £130,000 to provision on account of investment 
fluctuations, decided to recommend a final dividend of three shi llings per 
dhare, making with the previous distributions a total dividend of 6 per 
cont. for the year ended June 30, and also the payment of a bonus cf 
2s, per share, both tax free. The balance of the account is carried , 
forward, For the purpose of paying the above dividend and bonus on | 
the 12th prox. the register of transfers will be closed from the 3rd to the 

Lith November, inclusive, 


t Halifax Corporation 


f 3. Metropolitan Tramways 


OCTOBER 30, 1914. 


Messrs. J. B. Garnham & Sons 
date October gie following as the presen 


METAL PRIOES. 
, 192, U treet, London, E.C., 
2 pper ames 2 don, E.C., quote under 


gw METALS. per Ib. per ton. 
Solid Drawn Brass Tubes.......« — 76d. Antimony <cccccecsscessse 290 0 0 
Solid Drawn Copper Tubes...... 94d English Lead.............. &18 0 0 
Brazed Copper Tubes ......*** Std 
Brazed Brass Tubes ...........e — 9id OLD METALS. per ton. 
Brass Wire ....... Seeesssess 74d. | Clean Scrap Copper ......«. £47 10 0 
Copper Wire .....- trt" i e.sse Bêd. | Braziery Copper Scrap...... £42 0 0 
Rolled Brass ......:-* 2s.  7$d. | Clean Scrap Brass.........— £25 15 0 
Brass Sheets E ed ereveseeeee 8d O'd Lea PEYS eie TIED £15 10 0 
Old Zinc. ..cceses amen eee £16 0 0 
per ton. | Hollow Pewter ..........-* £80 0 0 
Copper Sheets ..ceesseeee £72 O O | Black Pewter. essees sve boo x. "1 
Spelter .... eee trt £25 O O | Gun Metal...... eee £47 0 0 | 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date : 
October 27, the following prices of ScRAP METALS :— 
: AT ton. | per ton. 
Aluminium Cuttings.......* 2 0.9 | Old Lead (less usual Draft) .. £16 0 0 
Clean Mixed Brass ."""-489 £37 10 0 , Tea Lead s.. .... eeeeneveeee £15 0 0 = 
Clean Copper. -ceccesesvere £48 0 0 Old ZINC. «cavcacsscecessecs £17 10 0 
Braziery Copper. ....«..** a MEME | Hollow Pewter .....esesees 0 0 
Gun Metal ...... eene £48 O0 O | Shaped Black Pewter ..... ED 0 0 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar z 


or strip), £58; Commercial Tinman's Solder, £72: Blowpipe Solder, £82. 


ELECTRIC TRAMWAY & 


LINE. 


RAILWAY TRAFFIC RECEIPTS, 


Anglo-Argentine ........ 
Ashton-under-Lyne...».. 
Ayr Corporation... «ss 
Bath Electric Trams, Ltd 
Birkenhead....eeeeeeees 
Birmingham Corporation. 
Blackburn Corporation -- 
Bolton Corporation ...*.* 

f Bournemouth Corporation 
Brad ra Corporation ...- 
Brighton Corporation ...- 

tBristol Trams & Carriage 
Burnley Corporation -+-- 
Burton Corporation..+++> 
Bury Corporation 
Calcutta Tramways Co. -- 
Camborne-Redruth 
Cardiff Corporation ...... 
Central London Railway. . 
City & South London Rly. 
Cork Electric Trams Co... 
Croydon ..... rrr 

"Derby 
Dover Corporation... ..-.- 
Dublín & Lucan Railway . 
Dublin United .....-- V» 
Dundee Corporation ...-.- 
East Ham Council ... ...- 
'Erith ec*00970090*960*09009€9 eee 
Exeter Corporation....-- 
Glasgow Corporation...-. 
Glossop Trams .....«« mas 
Gloucester Corpn. «+++: 


Hastings Elec. Trams Co.. 
Hong Kong...... nn 
Huddersfield Corpn...++- 
Hull Corporation ....-.*-.* 
Ilford District Council... . 
Ilkeston District Council. . 
Ipswich Corporation ..... 
Isle of Thanet Co.. .... 
Kilinarnock Corporation.. 
Lanarkshire Trams Co. .. 
Lancashire United 
Leeds Corporation 
Leicester Corporation .... 
Leith Corporation 

Lincoln Corporation 
Liverpool Corporation bcd 
Liverpool Overhead Rly.. 
Llandudno&ColwynBayR 
London County Council .. 
London Elec. Ry. Co. ...- 
London United 
Lowestoft Corporation ... 
Ulddefone. 1s. vao ek on 
Manchester Corporation . . 
Mersey Railway .......- 
Metropolitan Dist. Rly.... 
Met. Elec. Tramways .... 
Metropolitan Railway ... 
Nelson Corporation ...... 
Newcastle-on-Tyne Corpn. 
Newport (Mon.) ......... 
Northampton Corporation 
Oldham Corporation ..... 
Perth (N.B.) Corporation. 
Perth (W.A.) Elec. Trams. 
Portsmouth Corporation. . 
Preston Corporation ..... 
Rotherham Corporation .. 
Salford Corporation...... 
Shanfhal. ia 43426»«»Vwacs 
Sheffield'Corporation..... 
Singapore Trams ..... $6 


Southampton .......... 
Southend Corporation.... 
St’lyb’dge, Hyde, &c., Jt. B. 
Sunderland Corporation .. 
Sunderland District...... 
Swindon Corporation .... 
L Grenar ko OU visi 

a y Corporation .... 
WalsallCorporation wc 
Warrington Corporation.. 
der mon ane 
Wolverhampton Corpn... 
Yorkshire W.R. "roms. «s 


E : Yer ————M UE E i eS 
(a) These comparisons are with the corresponding period last year. 


t includes omnibuses, &c, 


Aberdeen Corporation .. .| Oct. 


Week S linc. or dec EXT E "E 
en s a 0.0 Inc. or dec. 
Eri - wesks Amount. | (a) 
EVI $ | £ £ 
gil 445)4  12| 21 | 35962 | 463 
, 21| 49213 | > 8098 | t4l (2,273,953. |— 48.448 
» 24| c6, — 8| 9 13,759 |-- 135 
= 2| 22|- 22) 23 10,158 |- 860 
. 399] M8 9| 30 380:0 |- 959 
" 24|1,782| — à €08| 30 | 3624:2 |+ 13,258 
"ar! 1,122) — 335) 3 40.745 |+ 500 
” 25| 2341] — 266] 30 83.447 |+ 578 
” 2| 1663,;— 172| 29 63,223 |— 3,589 
" 2(4| 5817|— 157| 30 | 185871 |t 855 
s 25 oe) =. - 39 | 230 35.50) |- 228 
" 23| 7,681) + 223} 42 | 365.869 |t 20,614 
" 24| 1328|- 348] 3 4.070 |l- 1,197 
s 25), 288 | 12 | 20 9,124 |+ 266 
” 25! 1,151 | — _ 173 | $39 42:01 |+ 1164 
” 24 |R55,488 | —&3,536 3 |n163,247. |—R18.619 
2:20 480 | + 1| 42 21346 |— 
” 16| 155|— Si) 28 £0,550 |+ 2,195 
| ee Stan 32 4 A 
i28 12|-4 19) $ 2605 |- 38 
” B| 5763|-k L494 | 42 249,815 |+ 14,043 i 
" 2 126|— & |23 29,985 |— 380 
” 24| L194| + 232| $30 33,958 | 4364 
"EN 332 | — 4 1,009 |+ 220 = 
" 24| 20,411 |— 630} 2l 424,42 |+ 4,952 
S. 24 tto| —- 2] 43 5209 |- 298 
, 20| 21200] — 142| 2 68.285 |+ 2.832 
= BEL. RB 3 2720 |-- 29 
" I7 $10,464 — $1,098 oe ee ae 
” M| 2335-4 | 3) 99,982 |+ 6,949 . 
" 21| 2,912] — 24, 30 93.837 |— 266 
n. $4 5 $ 42:1 3 16927 |+ 3,310 
a 31 Iis. 641 29 3873 | 18 
s A 397| —  25| 80 wn I. 16 
io 24 372| — 36| 13 1505 |- 20 
w 24 i45]— 39]129 3895 |- „325 
oe de 1931 |— 125| 42 79634 |+ 7,612 
, A| 15%|— 172 | 42 69.589 | 4,033 
> 24, 7,895| — 274) 3 219,749 |— 1,004 
” 24, 2,706] — dt] 43 | 122490 + 2,567 
n 25 675 | + Q4 2 17290 |- 204 
ee 11] — 2| 30 3,785 |— , 328 
" 17| 12,570 | — 895 | ut | 548,428 |+ 10,843 
u ee I2 i 19| 47 18,843 2,028 
», M| 44,401 | + 1,543) 2 940 [+ 2937 
5. AR 183 | = 14 3 610 |— 89 
» 24! 16,448 | — 1225 | 30 521,888 |— 4.885 
.-"* . se ee | * 
M 133 | — "" 731 429 5866 |— 5% 
" a 5,692 4 251 | §29 | 162,198 |F 16,285 
.? — 33 .. se ag 
n- 23 sel g 022/93 | 1226 jt S: 
2» 9| 6889] -— 33] i 69254] + 628 
4 ^24| 2095! + °° 10] 20 | 75,892 . 
» A 838| — 20] 30 | 27,853 974 
^" a| olt 8 29 239 |+ I 
5 4556 | — 528| 29 | 152,524 |— 5,251 
» 25| 7473|- 15,90 | 237013 |t 6,905 
, 2| pusle nsi 29 | 4057 [+ 105 
ku T TT) ES TEN 34101 |+ 2407 
s y 656 | — 155, 829 22519 |+ pis 
» 895| 1,434 | + 7 | 30 45,388 |+ E 
» 14 53B | — 10] 5i 35014 |t d 
i aed 17 | he 2| 29 Bio [b 9m 
uo 65 | = 63) 17 10,823 |t yt 
» m| 1,088] — 46 §30 | 89.554 |t A>) 
» 24 ‘631 | + 8| 43 | 26848 |t I 
a2) gece] — "15/423 | 83959 |+ 3,239 
" | æl 9| 3 | 299 [> xe 
». 25" See — 4 4 62.578 ' 


* Partly electrical. 
Minus 2 days. | Plus 3 day® 


§ Minus 3 days. 
T Plus 2 days. 
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NOTES. 


The Long Eaton Judgment. 

Ir will be remembered that some little time ago judgment 
was given against the Long Eaton Urban District Council 
for attempting to supply electrical energy on such a basis 
as to penalise those consumers who used gas as well as 
electricity. The Council have now had the temerity to 
appeal, but a unanimous judgment has been given against 
them by the Court of Appeal without even calling upon the 
respondents. The MasrER oF THE Ro tts, in delivering 
judgment, remarked that he had some difficulty in treating 
seriously the circular in which the Council defined their tariff. 
From the account of the proceedings, which appears in 
another column, it becomes evident that although differen- 
tation is legitimate when there is a difference in the cost 


of supplying two consumers, there is no justification for 


differentiation when the sole difference between such con- 
sumers is that one uses gas and the other does not. This 
question has also been brought forward during the past 
week at Salford, where the Council discussed the recom- 
mendation of the Electricity Committee that a contribution 
of £20 should b2 made towards the cost which the Incor- 
porated Municipal Electrical Association might ultimately 
be liable to pay in connection with the action brought 
against the Ilford Urban District Council under similar 
circumstar.ces. We are glad to see that the re ecommenda- 
tion was finally referred back to the Electricity Committee- 


We cannot but think that it will be a bad thing for elec- 
tricity supply if tariffs of this kind become usual. We have 
no sympathy with these penalising methods, and we can 
only regard them as mischievous to the supply industry. 
For this reason we must confess we are surprised that the 
Incorporated Municipal Electrical Association should sup- 
port such methods. It would be much more appropriate, 
and a much sounder policy, for the Association to wash 
their hands of the whole business. 


A 


Our Trade and German Methods. 

IN our correspondence columns this week, Mr. F. M. 
DExNTON comments upon the remark by an engineering firm, 
as given in the report by a Committee of the Institution of 
Civil Engineers on Technical Training to the effect that 
technically-tramed students are of no use for dividend 
earning; and he connects the frame of mind thus indicated 
with the failure of British firms to meet German com- 
petition in certain branches of engineering. We think Mr. 
DENTON is fairly justified in his remarks. From what we 
have seen of Continental engineers, not merelv those in 
authority but those forming the rank aud file, we are 
inclined to think that such engineers have a broader know- 
ledge of technical matters than the corresponding engineers 
in this countrv, and that thev take the trouble to keep 
themselves informed as to branches in which thev are not 
necessarily engaged at the moment. We fear that there is 
a tendency in this country for engineers to pav little atten- 
tion to subjects with which they are not immediately con- 
cerned, and consequently they are at a disadvantage when 
some new development is threatened. 


mcm cime mcum 


THE great advantage of technical training is that it gives 
a broad basis on which to work ; it should enable the tech- 
nicallv trained man to see further than the man who is not 
so trained. It is very unfortunate, therefore, that any 
engineering emplovers in this country should look upon the 
technicallv-tramed student as of little use from the dividend- 
earning point of view. We do not doubt that this poliev 
has cost us verv dearly in the past, and if our manufac- 
turers are to take proper advantage of the present war thev 
must learn to take a broader outlook. On the other hand, 
we fear that there is a danger of technical colleges giving the 
student the idea that he knows everything by the time he 
has finished his course. This can never be the ease. If the 


student, on the one hand, would realise his limitations, 


EI 
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and if the employer, on the other hand, would consider the 
technically-trained student as improved raw material, we 
should make better progress. 

uice 
Service Contracts. 

IN engaging engineers to deal with work which is more or 
less confidential, or with work involving methods and data 
which have been accumulated as the result of many vears' 
experience, the difficulty always arises as to the form of 
contract to be adopted. This should give the employer 
some protection bv preventing the employé from passing 
into the service of some competitor and taking away with 
him knowledge, which could be used in competition with 
the original employer. But such a contract may be so 
exacting that the emplové will find it almost impossible 
for him to leave this particular employer or to obtain a 
living in the same class of work elsewhere. Obviously such 

a stringent contract would be very much against the in- 
terests of the employé. On the other hand, it is necessary 
that the employer should be protected, more particularly 
if secret processes are employed. A case of this kind has 
recently been brought into Court. [n this case Messrs. 
Herbert Morris, the well-known manufacturers, entered 
into a contract with an engineer, the contract being 
so unfair that it has now been set aside by a judgment 


delivered last week. The contract was declared by 


the Court to be so exacting that it would have prevented 
the defendant, on leaving his employer, from {earning his 
living for a period of seven years by the work for which 
he had been specially trained. In such cases it seems that 
the only course that can be adopted without unfairness is one 
which restricts the emplové for a considerably shorter time, 
say for one year, and to hope that developments will be so 
rapid that bv the time the employ? enters the service of 
some competing firm his knowledge will not be such as can 
cause serious harm to his previous employer. 


ene 


The L.C.C. Power Scheme. 

Ir appears that the London County Council have made 
up their minds to proceed without delay in carrying forward 
their project for a complete power scheme. Owing to the 
somewhat unsettled state of affairs produced by the war, 
we think it might perhaps have been better to have post- 
poned any action of this kind. On the other hand, it may 
be that the steps to be taken by the Council are only of a 
very preliminary character. If there is to be a combination 
of the companies" undertakings it will certainly be unde- 
sirable to rush matters at a time when the financial position 
mav become difficult. For the moment there is no marked 
indication of how far the Council propose to go, and we can 
onlv hope that thev will not push matters to extremes and 
thus endanger the formation of a scheme which would meet 
the conditions in a satisfactorv way from existing under- 
takings. 

~~ $—M P — ———— ——— — 


London Lighting.—The lichtine order, which has been in 
force during the past month with regard T public lighting in 
London, is to continue in force during the next two months, 
unless revoked sooner. 


Royal Enginee. s (T. a e a a QU DUCI Mecca: Pi es Alida bd QURE )—The following appointments lia ve 


been made :— 

Northern Wireless Signal Company : Capt, Arthur Bray to be Major. 

Electric Lights Companies, Kent (Fortress) Engineers : Geo. R. D. 
Prince, Stanley L. Richards and Private Leonard R. W. A. Shuter (from 
Inns of Court Officers’ Training Corps) to be Second Lieutenants. 

Electric Lights Company, Renfrewshire (Fortress) Engineers: Lieut. 
Wm. C. Thorne to be Captain ; Alex. S. Kerr and Alastair: R. MacWilliam 
(late Cadet Sergt. Merchiston School Contingent, Junior Division, 
Otticers’ Training Corps) to be Second Lieutenants. 

London Electrical Engineers: Geo. R. Madge. Maurice G. Bland, 
Theodore W. G. Acland (late Cadet, Cambridge University Contingent, 
Senior Division, Officers’ Praining Corps) and Serat. John Gibson to be 
Second Lieutenants, 


Faradians at the Front.—The Faradians are serving their 
King and Country so well in the present crisis that we need no 
apology in referring more fully than in our last issue to the list 
which appears in the curreat issue of the " Faradav House 
Journal." The first name on the list is that of Mr. H. C. 
Sparks, who occupies the position of Colour-Sergeant in. the 
15th Company of the London Scottish, while just below is that 
of Mr. R. W. Hanimond, who is acting as Captain in the recently 
formed Public School Corps. Two other members ot the Sparks 
family also appear in the list, namely, A. C. Sparks (2nd Lieut. 
Roval Engineers), and C. Sparks (2nd Lieut. R.F.A.). Faraday 
House is represented in nearly all branches of His Majesty's 
Forces. Thus it has provided, as far as is known, four members 
to the Royal Flviag Corps, while other units in which Faradians 
are serving include the Indian Army, New Zealand Expedi- 
tionarv Force, French Army Telegraphic Corps, besides engi- 
neering, transport and other units of our own Forces. 


St. John’s Ambulance.—The Grand Priory of the Order of 
the Hospital of St. John of Jerusalem in England dates from 
the old times of the Crusaders, and the Order is renowned for the 
wide range cf its consolatorv operations. In the present 
emergency the Ambulance Department of the Order has 
established a European War Fund under the most exalted 


patronage. 

A large committee of noble women, engaged in this work of mercy, 
now appeal for contributions to the fund in order to extend the work of 
the Order amongst the wounded in the war. The appeal is for a a 
fund by means of a Is. collection. We earnestly invite our readers t 
send a shilling, or as many shillings as they can spare, addressed to the 
St. John's Ambulance Department, Marconi House, Strand, London ; or 
if ELECTRICIAN readers prefer to send us their shillings their contribu- 
tions will be acknowledged, and we shall gladly ourselves add 10 per cent. 
to every 20s. contributed by our readers. It is a noble work that 
the Order of St. John of Jerusalem is engaged in. No less than 150 
hospitals and convalescent homes have been established under the 
auspices of the Order, and 209 doctors and nurses have been sent out to 
the front. Over 5.500 orderlies have been despatched to the Expedi- 
tionary Forces or distributed amongst the ships and the naval and mili- 
tary hospitals. Also 748 cases and bales of medical stores and supplies, 
including 56,000 articles of clothing, have been sent out to the sick and 
wounded. Depots for the convenience of the troops have been estab- 
lished at Southampton, and a number of motor ambulances have been 
despatched to carry the wounded from the front to the base. lf further 
particulars are desired these can be obtained from the above address, 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We publish a further instalment of an article by Dr. H. W. Malcolm 
on the " Future Progress of Cable Telegraphy " (p. 142). 


We give an account of the proceedings at the opening meeting of 
the Institution of Electrical Engineers, together with an abstract 
of sir John Snell's presidential address (p. 135). Our leading article 
deals with certain points in this address (p. 150). 


An article on " Induction Regulators,” bv Herr Zederbohm, 
appears in abstract (p. 140). 


We give in abstract a Paper on the * Electrically-driven Gyroscope 
in Marine Work," by Mr. H. C. Ford (p. 145). 


be 


A Paper on " Atmospheric Refraction and its Bearing on the 
Transmission of Electromagnetic Waves round the Earth's Sur- 
face," by Prof. J. A. Fleming, is given in abstract (p. 152). 


* 


An article on a " New Polyphase Motor with a Power Factor oi 


Unity,” by Mr. A. Heyland, is abstracted on p. 148. 
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APPOINTMENTS VACANT. Faradav Society. A eeners] discussion on the " Hardening of 


Metals " will take place on Monday, Nov. 28rd next, at the Chemical 
Applications are invited by the Commonwealth Publie Service 


The president, Sir Robert 
Commissioner, Melbourne, for two appointments as assistant en- 
eineers in the Chief Electrical Engineers ofiice, Post master-General's 
Depert.nent, Melbourne. Minimum salary £432, increasing to £504, 
per annum. Applicants must have had sound educational training 
and subsequent practical experience in electrical engineering, pre- 
fezcblv in connection with line construction of telegraph and tele- 
Applications to the Commonwezith Public Service 
See an advertisement. 


Society, Burlington House, London, W. 
Hadfield, F R.N., will preside, aud anong those who will take part 
therein are Prof. Ernst Cohen (Utrecht), Dr. G. T. Beilbv. F.R.S.. 
Prof. J. O. Arnold, Prof. H. C. H. Carpenter, Dr. C. H. Deseh, Prof. 
C. A. Edwards, Mi. H. L. Heathcote, Mr. J. €. W. Humfrey. Dr. 
T. M. Lowry, F.R.S., Mr. Andrew MeCanec,. Dr. W. Rosenhain, 
F. R.N., and others. 

Royal Engineers’ Old Comrades’ Asscciation.— With reference to 
the notice which was published in our last issue concerning this 
Association, we may mention that the address of the secretary of the 
Central Committtee is Mr. J. McB. Robbins, Horse Guards, White- 


hall. London. S.W. 


phone systems. 
Commissioner by Jan. 9, 1915. 

The Aihndnna Svenska Electric Co., Vasteras, Sweden, require 
en electrical engineer. with thorough experience in estimating and 
construction of hoisting equipments for mines, rolling mills, &c. 


Nee adrerlisement. 
A dynamo attendant is required for the County Lunatic Asylum, 
Lancaster. cris of application from the Medical Superintendent. 


EDUCATIONAL NOTES. 


Nee advertisement. 
The St. Helens Cable & Rubber Co., Warrington, advertise for an 


expert with leng experience in the manufacture of ebonite. 

A switehboa-d attendent is required at Stepney (London) 
electricity, works, with experience of a.c. and d.c. switchbeards, 
Commencing weges 25s, per week. Applications to the Engineer 
and Manager, 27, Osborn-street, Whitechapel, E.. by first post 
Tuesday, Nov. 10. See advertisement. 

A charge engineer is wanted in the Swansea electricity department. 
Salary £115, rising to £130 per annum. Applications to the Town 
Clerk by noon Nov. 17. 


Merchant Venturers’ Technical College (bristol!.— A list of present 
and former members of this collere who ave at present serving with 
the Colours is being prepared, end already it contains over 250 names. 

Former students (or their relatives) are requested to send to the 
registrar particulars in regard to any former student who may be serving 
in the Army or Navy. At the end of the war it is proposed to publish a 


full list. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY. Nov. 6th (to-day). 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. 


& p.m. Mecting at the Technical School. Garrick-street, Wolver- 
hampton. Paper on “ Transmission of Power by Ropes,” by 
Mr. E. Kenyon. 


MONDAY, Nov. 9th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 


INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.—In a lecture recently delivered 
lefore the Junior Institution of Engineers by Mr. Robert Rankin, 


on the “ Working of Storage Batteries," different types of battery 

were briefly described and particular stress was laid on the absolute - , ENGINEERS. M" - 

necessity of giving a battery a good send-off by seeing that it received Sp.m. Meeting at Storey’s Gate, St. James's Park, London, S.W. 
a ues : l Paper on “ Some Notes on the Wear and Tear of Boilers, by 


à proper first change. Prevailing misunderstandings regarding the : : 
; . - : i iz Mr. E. B. W. Maitland. 
completion of the first charge were dealt with and the necessity of 
Dne , | i * > | TUESDAY, Nov. 10th. 
continuing it until there was a complete cessation of increase in POUR OROHUS OF WHEPDENOD RORIS Uv pt aie Ea 
gà 3 "T" ° D i S SEC J: d NS i ON f GLEC M. NGINEE E 
specie gravities and voltages. The principal battery troubles | ^*9? 115 eut Auc DE ees 
CUM ki E th ed both Meo ti 9 p.m. Meeting at the Lecture Hall, 207, Bath-street, Glasgow. 
des | y wor e as soa .hose Ms oy : use : e Inaugural Address by the Chairman, Mr. James Lowson. 
e ; Usse 4 xr de- j 
ectrolyte, were discussed at some length, e effects being de THURSDAY, Nov. 12th. 


scribed and also methods of meeting and overcoming the troubles. GREENOCK ELECTRICAL SOCIETY. 
Meeting at the Masonic Rooms, 21. West Stewart. 


It was specially emphasised that cells were not like machines, but in 7:45 p.m. 
fact, rather resembled animal workers in their characteristics. When street, Greenock. Paper on “ Rotary Converters," by Mr. P. C. 
this fact was properly realised battery troubles would be greatly Kerr. 
decreased. Attention was drawn to the necessity in the case of INSTITUTION OF ELECTRICAL ENGINEERS. 
; $ p.m. Meeting at Victoria Embankment, London, W.C. Paper 


stationary batteries of keeping proper log sheets of the working and ai s. Pip 
of adhering intelligently to a e set of working instructions on “ Cables," by Mr. C. J. Beaver. 
instead of religiously stopping the discharge at a definite voltage and | FRIDAY, Nov. 13tb, 
stopping the charge when the ampere-hours put back after a dis- 
charge reached a definite percentage over the latter, both voltage and 
ampere-hours being indicated by instruments which might be very 
inaccurate. Lastly, Mr. Rankin said it could not be expected of 
battery attendants that they would keep their cells in decent con- 
dition unless they had hydrometers and cell-testing voltmeters and 
means for giving individual cells a boosting charge in excess of that 
given to the main body of the battery. 

Iron and Steel Institute.—A general meeting of the Iron and Steel 
Institute will be held on Thursday, November 19th, at 11 a.m., at 
the rooms of the Institute, 28, Victoria-street, London, S.W. It is 
announced that a research prize of the value of £200 has been placed 
by Sir Robert A. Hadfield, F.R.S., past president, at the disposal of 
the council, to be awarded for original research on the subject of 
the different forms or combinations of carbon in iron, steel and alloys 
of iron with other elements. Competition for the prize is open to 
metallurgists, chemists and others interested in metallurgy, and it is 
Proposed that the prize shall be awarded at the annual meeting of 
the Institute in May, 1916, for the best report presented before 
February 1, 1916. Sir Robert Hadfield is also prepared to offer a 
scond prize for the report next in merit to the one which gains the 
rst prize, provided it is adjudged to be a really meritorious Paper. 
Royal Society.—The Papers read yesterday before the Royal 
"ociety included the following: “ On Acquired Radio-activity,” by 
Nir William Crookes, O.M., P.R.S. ; “ The Production of Neon and 
Helium by the Electrical Discharge," by Prof. J. N. Collie, F.R.S., 
Messrs, H. S. Patterson and I. Masson ; and " The Ignition of Gases 
hy Condenser Discharge Sparks," by Prof. W. M. Thornton. 


PuysicaL SocrEty oF Lonpoy. 

5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, London, S.W. Agenda: 
Papers on “ A Bridge for the Measurement of Self- Induction," 
by Mr. D. Owen, and *‘ On the Coefticient of Diffusion in Dilute 


Solutions," by Mr. B. W. Clack. 
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THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small There can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


8. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


**-o9*59009505e69069090€- 


Name .......... Veggie EE AAEN E T A A E wemde: 


@eseeen La. od 


Address e*5609689920690604000920929202529899*995994 e*»99025e525900926€2092 ***5.9e650009960200€6 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The first meeting of this Institution's present Session took place 
on Thursday, October 20th. 

Mr. W. Dcpve Ltr. in opening the meeting, said that his first duty 
was to inform the members that Mr. Evelyn Barnard had presented 
to the Institution a framed iron flings diagram made by Faraday 
himself and initialled on the back with his own initials. He consi- 
deced that the Institution should feel proud of possessing such an 
interesting historical memento and should accord a very hearty vote 
of thanks to Mr. Barnard for his generosity, which was accordingly 
done. | 

The premiums and scholarships for the past session (a list of which 
appeared on pave 30 of THe ELECTRICIAN, of May 29, 1914) were 
then distributed by the President to such of the successful recipients 
as appeared to receive them. 

Mr. LLEWELLYN PREECE rose and remarked that many of the 
members would perhaps remember that his father, the late Sir Wim. 
Preece, made his last. publie appearance when, on behalf of Lady 
Kelvin. he presented to the Institution a beautiful bust of the late 
Lord Kelvin. fn his speech on that occasion Sir William expressed 
the wish that the Institution should possess a bust of Faraday, and 
there and then promised that if he was spared he, himself, would 
present it. Sir William never forgot to acknowledge with deep 
gratitude the relations he had with Lord Kelvin and Faraday, and 
it was, in truth, to the latter that he owed the foundation of his 
electrical career. Unhappily. Sir William was not spared to fulfil 
his promise, and it therefore fell to his children to complete it. and 
in the name of his sisters, brothers and himself, Mr. Preece asked the 
Institution to accept the admirable representation in marble of the 
man who could claim to be the founder of the electrical profession 
and electrical industry. He hoped that the bust would also be 
considered as a memorial to Sir William himself. The Institution 
owed a debt of gratitude to Prof. S. P. Thompson for supplving to 
the scupltor the speaking likeness which was represented in the bust. 

Mr. DvppELL (the President) said that the Institutions most 
hearty thanks were due to Mr. Preece and the members of the Preece 
family for their most beautiful sift and for carrying on what they all 
knew was the most hearty wish of the late Sir. William Preece, who 
was one of the greatest promoters and supporters of the Institution. 

The vote of thanks was put to the meeting and carried with 
enthusiasm. 

Mr. Duppetr then vacated the Presidential Chair in favour of his 
successor, Sir John Snell, who, he said, needed no introduction. Sir 
John had been with them in London for the past eight vears, and 
during the whole of that time he had worked hard for the welfare of 
the Institution. Prior to coming to London he was Chairman of the 
Newcastle Local Section. ly his early hfe Sir John was assistant to 
the late General Webber, and if there was one person who wished 
success to the Institution it was the late General. 

Prof. S. P. Tuomepsox, in the capacity of senior past President 
present, then rose to propose that the best thanks of the members 
of the Institution be viven to Mr. Wm. Duddell for the very able 
manner in which he had fulfilled the office of President during the 
past two vears. He ventured to say that, when in years to come the 
annals of the Institution were written, there wouid be no more pros- 
perous two years recorded than those during which Mr. Duddell had 
guided their ship. The Institution had gone through many changes 
from its primitive beginning when the late General Webber and the 
late Sir William Preece were the active young men who pushed it 
into existence. Now. after a period of 40 years, they had a thriving 
Institution of surprisingly rapid growth. When Mr. Duddell 
assumed office as President in May, 1912, the membership was 6,537, 
and during the two years of his Presidency that number had in- 
creased bv over 500, the membership now being 7,040. Moreover, 
he had left his name on record in the pages of the " Journal," both 
in regard to his Presidential Address and his remarkable lecture and 
demonstration on " Pressure Rises.” He (Prof. ''hompson) there- 
fore asked the members at least to acknowledge the great indebted- 
ness which they and the Institution owed to Mr. Duddell for his 
eflorts in so many directions as President of the Institution. 

Dr. Gispert Kare echoed Prof. Thompsons remarks as to the 
hish standing which the Institution had attained under the Presi- 
dency of Mr. Duddell. In their retiring President they had a pioneer 
of science and at the same time a most practical and excellent. man 
of business. Those who had been on the Council during his term of 
office knew how hard he had worked, and it was with very great 

pleasure that he seconded the resolution. 

The resolution was then put and carried with acclamation. 

Mr. DUDDELL, in reply, said that he had only done his duty and 
hoped that in future he would be able to continue to do so. He 


wished to express his great appreciation of the way in which the 
Council had supported him through thick aud thin in trying to make 
the Institution a greater success than ever. i 

Sir JOHN NNELI then delivered his Presidential Address, which 
appears in abstract below. 

Mr. W. M. MonpEv, after the address, welcomed the new President. 
He considered that Sir John Snell could not really help becoming 
President. In the first place he was educated at King's College, 
where Hopkinson was professor of electrical engineering, and at 
Finsbury College, where they all knew what he owed to another past 
President, Dr. Thompson. His engineering training was under 
Crompton and Webber, and he was now associated with the work 
begun by Sir Wm. Preece. Was it therefore any wonder that with 
such educational ties as these he should have become President ? 
With regard to his practical training. he hed 10 vears of practical 
engineering work end administration for a large electrical enterprise 
in the north of England, and in spite of all the labours of that position 
he showed his energy and public spirit by taking a prominent part 
in the work of the Institution through its Local Section at Newcastle. 
For some vears he was on the Council of that Section and was the 
Chairman in 1901. Then he came to London, and during the eight 
years he had been here he had been going rapidly up the iadder. He 
joined the Council in London in 1908, became a Vice-President in 
Il, and had now been elected President, the wisdom of which 
choice had recently been contirmed by his being knighted as a reward 
for services in connection with a great national undertaking. He 
thoroughly deserved his success, and it was with very great pleasure 
that he proposed that the best thanks of the Institution be accorded 
to Nir John Snell for his interesting Presidential Address and that 
with his permission the Address be printed in the “ Journal " of the 
Institution. 

Mr. €. H. WoRbINGHAM, in seconding the motion, remarked that 
it was very gratifving to see that the stecling worth that he knew Sir 
John Snell so well possessed had met with such fitting recognition. 
He wished to add his appreciation of the Address he had just heard, 
the opinions in which were all sound and practical and had not been 
carried to extremes. 

The vote of thanks was then put to the meeting and carried with 
enthusiasm, after which the President responded in a few words. 


——— s — — 


SIR JOHN SNELL'S PRESIDENTIAL ADDRESS ,TO THE 
INSTITUTION OF ELECTRICAL ENGINEERS.* 


After referring briefly to certain points of general interest, Sir John 
Snell proceeded to review some of the work undertaken by the Insti- 
tution as follows :— 

Education.—Since the Articles of Association were revised in 1912 
there has been a great increase in the work of the Institution. For 
instance, in the matter of qualifications all Students entering the 
Institution must now produce evidence of general education: and 
examinations have also been instituted for admission into the 
Associate Member class. By these means the status of electrical 
engineers will become more assured. At present anybody may call 
himself an electrical engineer. whether qualitied or not, and it should 
be one of the objects of the Institution to ensure to the publie that 
all corporate members of this Institution are properly qualified. 
In the Institution of Civil Engineers the effect of more stringent 
requirements and of examinations has been undoubtedly good. 


We have, in my opinion, a great duty to perform in insisting oD à 


wider education being given to the rising generation. We have now 
recognised the necessity of requiring certain minima of requirements 
in each candidate for admission to our corporate membership. We 
have endeavoured to combine practical training with academic 
training ; a reasonable blend of both being what is wanted. I think 
that the requirements of the Institution will guarantee this result. 


Papers.—The Council have also taken steps to improve the 
arrangements for the selection and reading of Papers. I use this 
opportunity to urge, and I desire to encourage, the younger members 
to take their part also in the discussions when the Paper deals with a 
subject in which they have had some particular experience. The 
object of reading a Paper is not only to lay before the members the 
experience of the author, but also to induce a discussion which will 
ventilate the subject thoroughly and thus diffuse knowledge. l 

The Institution has now also taken up research. Here agan 
valuable work can be done for the industry, and we are most grateful 
to those members who give so freely of their time to this work. 

Industrial Committee.—Much criticism has been levelled against 
the Council on account of the formation of a short-lived Industrial 
Committee and its subsequent disbandment. It is really s Very 


* Delivered Oct. 29, 1914. 


Abstract. 
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atheult matter to deal with, much more so than critics appreciate. 
Sme of the matters referred to this committee were of a controversial 
nature. and to give decisions on controversial subjects atfecting two 
sonans of the industry which may happen to be opposed in their 
ues. must necessarily involv? serious and sometimes insuperable 
dt ulties. 

In my opinion there must be. apart from the Institution, separate 
bodies who will deal with their own immediate and particular 
interests. [n certain cases the interests of two of these bodies may 
te diametrically opposed, and yet the members of most of them are 
united within this Institution. In view of this possible conflict of 
interests, it would obviously be impossible for the Institution to 
exercise functions such as those which the various sectional Associa- 
nons so successfully carry out, each one from the point of view of the 
particular section of the electrical profession which it represents. 
ím the other hand the Institution must adopt not only a sym- 

thetic attitude towards each and all of them, but also be ready to 
help them or, if asked, to arbitrate between them. 

There is this essential difference between the Institution and any 
one of the sectional Associations. The Institution has to consider 
eietnical progress as a whole, while on the other hand, each Associa- 
on has its own particular sectional interest to advance. We ought 
ako to be well informed on all legislative matters affecting the use of 
ekuricity, to be prepared to assist Government. Departments when 
ruud, and to make representations to them when necessary in the 
interests of electrical development. 

| think all members, except perhaps a few extreme sectarians, will 
dsre that the Council should preserve an absolute impartiality 
wzamhs all sections of the profession; but that must not be 
mepreted as standing aloof and doing nothing to promote the 
interests of the profession as a whole. I think some organisation 
can be created which will be constantly ready to consider any question 
that mav arise from among the many sectional interests which the 
Institution incorporates. The most flexible organisation that I can 


suggest is the formation of a standing Advisory Committee, composed, 
wv, of the President, three Past Presidents, and three Members of 
Council. There must be, first, some continuity of action on the part 


of such a Committee, and that is why I suggest that some of its 


members should be Past Presidents, otherwise the Committee would 
On the other hand, three 


Members of Council and the President for the time being would 


le continually changing in its personnel. 


bring in fresh blood. This standing Advisory Committee might be 


given power to add to its number, choosing from among other 


members of the Institution. I do not know, of course, how this 
suggestion will commend itself to the Council, and it must be under- 
stoul that I am only expressing my own opinion. 

Suppose a Government. Bill be brought in to amend the Electric 
Lightng Acts. I would suggest that the draft Bill should be referred 


to the Advisory Committee for report, the Committee thus acting 
A few outside Corporate 


Members or Associates would be invited to join them ad hor, and so 


abo as a Parliamentary Committee. 


strong committee, including these specially co-opted members, would 
deal with the particular subject ; and when the particular work 
vi: dune the co-opted Memb.rs or Associates would be released from 
their duties, though the nucleus Committee would remain. The 
utmate power to act must of course rest with the Council, who 
ao cannot delegate their powers and responsibilities to anot her 
dy, 
In my experience it has always been the desire of the Council not 
only to get thoroughly representative members elected from every 
branch of our industry, but also so far as is possible to have proper 
regard to geographical distribution. It must not be forgotten in the 
latter case that each Local Section sends its Chairman and its 
immediate Past Chairman to the Council. Thus geographical dis- 
tribution is to this extent at once assured, though of course other 
provincial members are often nominated and elected to the Council. 
Un the other hand, members living at a distance cannot give that 
continuty of attendance which is necessary for effective work. T he 
grater part of the work must thus necessarily fall on members 
trading around London, and in the Advisory Committee which I 
have outlined the nucleus would probably have to be formed from 
London members ; but specially co-opted members could be drawn 
from anv district. ` 


Pare Model General Conditions.—It has been suggested 
dei | uL could do good work by organising popular 
ee Hes lectures in various parts of the country. But it would 
be lest ity past experience that lectures and demonstrations can 
"hi ^u t with by local organisations, such as the municipal and 
P wned electricity undertakings and their commercial 
-partments, 
Tc n piece of work has been recently accomplished by the 

ot the new * Model General Conditions for Contracts." It 


involved the special Committee appointed, as w.ll as the Council, 
in an immense amount of work. There were protracted negotiations 
with bodies like the Manufacturers" Association, the Municipal 
Electrical Association, sed the Association of Municipal Corpora- 
tions; also drafting and re-drafting by counsel, as well as other 
labours. I myself think that these conditions establish a very fair 
relationship between the purchaser, the contractor, and the engineer, 
respectively ; and it may ke hoped that they will tind general 
accaptance and adoption. 

Remuneration of Young Engineers.—The Council have been asked 
at various times to assist in finding positions for their younger 
brethren and to regularise and improve the status and pay of young 
engineers. I do not sec, however, that the Institution can very well 
become either a Trades Union or even a Labour Bureau. That there 
are serious causes for complaint from the younger electrical men, I 
am certain. I would ask fellow-members who are heads of Cepart- 
ments to do this—to give so far as is reasonable and proper a pre- 
ference to applicants who belong to the Institution (in a very short 
time this qualification should be indispensable); and in fixing 
salaries do not think so much of recording a sinall fraction of a penny 
less per unit sold on the costs sheets, but remember first that we were 
all at one time juniors, that the price of living has gone up and is 
going up, and that the best can b» expected from anybody only if he 
is adequately paid, and if reasonable opportunities for advancement 
are held out to him. 

National Service.—It is fitting that I should refer, in such times as 
these, to the splendid and loyal response made by hundreds of our 
members to the call of our Sovereign and to the defence of the Empire. 

When our immediate Past President, who rendered most patriotic 
and untiring service to this caus», cireularised the members of the 
Institution at the instance of the specially appointed National 
Service Committee, a very large number of our members of all classes 
—nearly 500—offered their services. A very large majority 
volunteered either for service at home or abroad. Acting in company 
with the President and Secretary of both the Institution of Civil 
Engineers and the Institution of Mechanical Engineers, it was first 
suggested that these three Institutions should form an “ Engineering 
Institutions " Battalion for service in the field, and that. we should 
clothe, house, feed and train the recruits, so that when ready the 
battalion could be handed over to the War Office in a condition of 
complete readiness. The Institutions of Civil and of Mechanical 
Engineers readily gave the weight of their influence to the movemen: 
and in our own case we are particularly indebted to one of our 
members, Major-General R. M. Ruck, C.B., R.E., for his invaluable 
counsel and assistance and for his influence at the War Office. There 
then came an unexpected proposal that the three principal engineering 
Institutions should recruit the Engineer Units for the Royal Naval 
Division, just then authorised to be formed. "Phe response from 
members of all classes of all three Institutions was so spontaneous 
that the corps was formed within a few days by men not only of 
splendid physique but also of highly skilled intelligence, professional 
men trained in various branches of engineering, and forming a 
personnel of the highest value to the Admiralty, All three Institu- 
tions owe Mr. W. Duddell, F.R.S., Mr. A. P. Trotter (who was one of 
the originators of the movement), Mr. Robert Hammond, Colonel 
D. E. Ruck, R.E., our Neeretary, Mr. Rowell, and the Staff of the 
Institution, who were all indefatigable in their labours as recruiting 
agents, a great and lasting debt for their untiring energy and 
enthusiastie assistance in this loyal movement, which has met with 
so great à success. 

It is not the first time that this Institution has been instrumental 
in showing its loyalty to our King and to the Imperial cause. In 
1896 the Council appointed a Volunteer Service Committee on which, 
among others, the late Dr. John Hopkinson, my old chiefs General 
Webber and Colonel Crompton, and Sir Alexander Kennedy, gave 
their assistance ; and in the January of that year Dr. Hopkinson, 
before beginning his Presidential Address, announced the suggested 
establishment of the Corps of Electrical Engineers (R.E.) Volunteers. 
The Electrical Engineers (Territorial) R. E. battalion is in the King's 
service to-day, and tho members of it are on duty under the command 
of my old friend Lieut.-Colonel Le Rossignol, R.E., at several of our 
important defence works. It was only the other day that one of the 
ofticers of the Corps wrote to ask me if the Institution's influence 
could be exerted to enable some of them to go to the front—over 
70 per cent. of the officers and men having volunteered for active 
service. When the time is ripe for it, we shall without doubt do all 
we can to assist. Many of our members are also serving in the 
Signalling Corps of the London Army Troops under Colonel E. H. 
Leaf, R.E., men able to utilise their skilled experience in telegraphic 
and wireless services. 

Many others of our members have also joined other regiments. The 
Institution will be proud not only of its own Battalion of Electrical 
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e IBN a dene dee Sede neineers and of those electrical engineers serving with the Signalling 
Corps and elsewhere, but will feel great pride also in the members who 
have so freely volunteered. for the Engineer. Units of the Royal 
Naval Division. Let us wish them atl from our hearts God- speed, 
and may their skilled services be of the greatest assistance to our 
forces and the greatest confusion to the enemy. When they come 
back, having done their duty as we know thev will, we shall want to 
show them in appropriate ways how proud we, as their fellow- 
members, are of them. May we not begin by recording all their 
names on an Institution's Roll of Honour ? 


Legislation.—Let me next review shortly the position of electrical 
legislation. The Electric Lighting Act. ISS2. altered in one most 
important particular by the Act of 1888. was strietly parochial, 
afforded no facilities for giving è supply outside the specified area, 
or for co-operation with other electrical authorities. The various 
later Power Company Acts gave wider powers, both as to area and as 
to facilities to those compenies, though otherwise partially restrictive. 
The 1909 Act was then passed, which gave authorised undertakings a 
right to supply outside their area and on its fringes, and to supply in 
bulk—that is, to co-operate with other authorities, and to supply 
consumers Whose premises or systems such as canals, railways and 
tramways, were partly within and partly without the area of supply. 

Except in the further facility needed. to allow undertakers to 
establish showrooms and to let fittings on hire, with due regard to 
the interests of electrical contractors; one does not see that much 
improvement ean be suggested on the present laws affecting the 
supply of electricity. 

The Electric Lighting Bill, which it is the desire of the Municipa! 
Association to have placed on the Statute Book, is one of very great 
importance to the whole industry. The bill. as now d: acted 
receiving the support of the Manufacturers’ Association, but I under- 
stand that the Contractors) Association does not approve of it. I 
have carefully read the bill, and, speaking from an entirely detached 
and independent position, [ cannot feel otherwise than that non- 
agreement is regrettable and contrary not onlv to the public interests, 
but to the interests of the contractors themselves. Contractors will 
not be competed with by the supply authority in any wiring contracts, 
since the proposal is that undert akers “ shall not themselves execute 
the wiring of private p:operty." but they will be placed in competition 
undoubtedly in “ providing, selling. letting on hire, fixing. repairing 
and maintenance of fittings, apparatus and appliances for lighting. 
heating, and motive power," though there are proper safeguards 
to prevent the publie authoritv from undercutting contractors. 
Surely a reasonable compromise could be arrived at which would be 
mutually advantageous. Increase of business should be the first 
direct result of the passing of a bill of this nature, and therefore more 
wiring contracts. This is a case where, in the public interest and in 
the general interest of the whole electrical industry, the addition of 
such a measure to the existing Electric Lighting Acts would appear 
to be of immense value to all interests—municipal or company under- 
takings, manufacturers, and, in my opinion, contractors. A way 
should be found to pass it in a form which would bring the greatest 
benefits to contractors as well as to the supply authorities. 

Let me now turn for a time to some of the problems which are 
constantly before us and with which one is often called upon to deal. 
There are three items which may perhaps be usefully discussed, 
though I can on this occasion only deal with them very briefly. 
They are: (1) Bulk supply; (2) Domestic electricity ; and (3) 
Probable future prices to consumers. 


Bulk Supply.—Take first the question of bulk supply. I do not 
want now to enter into the matter controversially, and will deal only 
with what I think are facts. "There is no doubt, were we beginning 
anew, that instead of each small local authority putting down an 
independent power station, considerable waste of money and fuel 
would be avoided by establishing one large system for several 
adjacent areas supplying energy to each smaller area for local 
distribution. While this ie often true, there is, however, another side 
to the question. It may be generally said that once a small station 
is built and the expenditure has been incurred, then and so long as 
the system is kept within defined limits of extension, the ertra 
operating cost of an addition to the local power station is often 
cheaper than any commercially feasible bulk supply. I have had 
to enquire minutely into many such cases, and in most of them the 
decision has necessarily been to extend the local plant. No com- 
mercial alternative was possible. 

I am firmly of opinion that no economy can be shown in the 
generality of cases where there are modern and properly managed 
undertakings whose capital expenditure on buildings and plant is 
not yet redeemed or written off. unless energy can be supplied by a 
bulk authority at rates not exceeding £2. 10s. per kilowatt of maxi- 
mum demand and 0-25d. per unit delivered for untransformed high- 
tension energy. In many cases the bulk figures would even have 
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to be lower. It is not always understood by the committees, or even 
by the public or non-tee hnical Press, that many eiditions hive to be 
made to the bulk figure betore a proper comparison ean be male with 
the local costs. 

While this problem of assisting existing local stations from a bulk 
authority gives rise to difficulties, and is one not so commerciitly 
helpful as at first sight appears, it is generally true that a new local 
area about to install an electrical svstem would do well first to obtain 
terms from a reliable. bulk-supply authority, if available. before 
deciding to build a local power station. Better still, in menv cases 
while the local authority would find the capital to build its loca! sub- 
stations and to ley its distributing network at probably cheaper 
rates of interest than a bulk authority can raise money, it can reduce 
expenses to à minimum by arranging for all the : administrative work 
and upkeep of the local system to be undertaken, under proper sup r- 
vision, by the bulk authority, the local authority only collecting the 
revenues. Whether any local undertaking should extend, or 
whether it should pure ‘hase energy in bulk.is a matter which cc: only 
be determined after careful investigation, and this question ccanot 
be settled by any general policy. 

The Local Government. Boazd, which controls to a limited extent 
the expenditure by the various municipal electrical undertakings 
that represent the great majority in this country, could do much in 
this direction. In the national interest, and therefore in the ultimate 
interest of the particular local authorities concerned, I should like to 
see a complete survey made by the Board of the present position of 
all the electrical authorities, so that in those cases where amalgama- 
tion of electrical interests, or purchase of energy from some outside 
source for local distribution, ought rather to be adopted in leu of 
a local extension of plant, the Board would decline to sanction any 
loans tor the proposed extension of local plant. A thorough survey 
of the position in this manner, and consequent action on the lines 
suggested, might not only save publie monev but would also conserve 
our stores of coal and therefore be of ultimate service to the com- 
munity. 


Domestic Su pply. — Another matter of great interest to us all at the 
present time is the domestic supply. The supply for lighting on the 
one hand, and for heating and cooking on the other, should not te 
ditferentiated in the consumer's installation by two sets of wiring. I 
have had during the last two years to enquire exhaustively in mo.e 
than one instance into the cost of supplying electrical energy for 
heating and cooking. It is a fact that there is a very great diversity 
indeed between the lighting and cooking loads, whether in London or 
in the Provinces. The accompanying diagram illustrates an actual 
case. While the lighting and power connections are steadily rising, 
the heating and cooking connections are increasing at a greatly 
accelerated rate; but as will be seen, the maximum load on the 
power station is rising proportionately to the lighting and power 
only, and is practically unaffected by either the heating or cooking 
additions. This demonstrates: (a) A greatly improved annual load 
factor. (b) The great diversity between the heating and cooking 
loads and all other classes of supply. (c) Not only the consequent 
better utilisation of the generat ng plant, but also of the feeders and 
distributing mains. 

Analyses of daily load curves showed that the daily load factor in 
the summer had increased from 26 per cent. to 37 per cent. for com- 
parable davs in three successive years, and in the winter from 38 per 
cent. to 42 per cent. The effect on the daily load factor of this 
increased domestic supply is therefore more marked in the summer 
than in the winter, and this result would have been expected. The 
whole effect in this instance is to level up the daily load factor 
throughout the year. Confirmatory results have also been obtained 
in other districts. Individual towns will of course have their 
peculiar characteristics, and it is not wise to generalise too freely. 
but it is safe to say that a great increase in the output for the purposes 
of domestic supply must be expected and must be provided for. 
What is this increase likely to be ? In some cases I find that the 
ratio of other domestic units to the lighting units is as high as 10 to I. 
An average of all the private residences in one provincial town gave à 
ratio of 3-5 to 1 ; shops, however, only gave a ratio of 1-2 to 1, w hile 
offices gave the ‘highest ratio, viz., nearly 5 to 1. While therefore 
there may be a London district here and there where the domes:ic 
supply may in the future be 11 times as great as now, it is quite 
certain that to adopt such a multiplier all round would be greatly to 
over-estimate the probable requirements. It is quite probable, 
however, that in the near future existing consumers who now take 
energy only for lighting or heating to a very limited degree will be 
purchasing from four to tive times the number of units metered at 
present. This will mean a very greatly increased output and 
improved load factors. Increased load factor and larger output will 

react on and reduce the costs of production. Increased output of 
utensils and apparatus will reduce their cost also, coupled with the 


d 


"I 2 m iet 
d E 3 $ + 
et > LI 
` a . x 7 7 
* Us L 
n 
-——— —— č a_r M 


THE ELECTRICIAN, NOVEMBER 6, 1914. 


139 


LL LC 
over county areas or even still more extended areas, or are we to 


constant improvement in the apparatus itself, and in its efficiency 
and durability. All of these factors are favourable to a greatly 


increased use of electricity. 


Investigations into the accounts and progress of many electrical 
undertakings seem to me to show that all the tariffs which have been 
tried have been really narrowed down to three kinds, namely (1) The 
assessment system, (2) the fixed charges system, and (3) a flat rate. I 
except the fixed-light system, which is a special adaptation of the 
second kind. For some time to come the two first-mentioned systems 
will no doubt find increasing favour because they are more readily 
and justly adaptable to the various domestic needs, whether lighting 


alone, heating alone, cooking alone, or any combination of them. 


The supply of industrial works is now so well established that that. 
branch cannot fail to continue to make steady and good progress. 
Modern works of all kinds—even mills with annual load factors of 
over 60 per cent.—find themselves obliged to adopt electrical 
driving. It is the domestic supply which will, however, provide the 
bulk of the business in many of our towns; and to this service the 
thoughts and energies of electrical suppliers are and must be directed. 
Outputs far in excess of any that we have yet reached will then be 
obtained. Such an expansion is good not only for the electric supply 
authorities but for the electrical trade, by increasing the number of 
wiring contracts, and the trade in lamps, heaters end other utensils, 
therehy increasing the demands on the manufacturers both for 


domestic apparatus and also for cables and generating plant. 


Future Charges to Consumers.—What will be the probable future 
We have 


cont of electricity in this country at which we must aim ? 
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(CURVES OF CONNECTIONS AND Loap, ILLUSTRATING THE EFFECT OF 
HEATING AND COOKING. 


heard of prices such as a farthing per unit, and even one-eighth of a 
jenny. To my mind it is unwise to speak loosely of sensational 
hgures like these unless there is substantial evidence to suppoit them. 
That the present cost of electricity to various classes of consumers, 
vhether domestic or industrial, will be further reduced in the future, 
n^ electrical engineer will deny. What are the prevailing figures 
now? Energy for domestic lighting costs, say, 21d. per unit; the 
Ct of power varies from ld. down to 4d. according to the load 
factor, size, and kind of supply (i.e. whether transformed and 
converted, or untransformed high-tension energy). Special supplies 
are given under exceptional circumstances, such as restricted hour, 
non-peak loads, at still lower rates such as 0-I3d. ; these, however. 
mav be termed by-products. The average cost to the consumer in 
this country is now 1-56d. per unit, and in London it is 2-15d. I do 
Dot know any other country that can show as good figures, except 
Ih one or two instances of exceedingly large supplies to railways and 
traction systems. i 

It may be worth while to consider what possibilities lic before us so 
far as we can now foresee; but we must clear the ground first. Are 
We toexpect amalgamations on a big scale, or power stations operating 


expect a continued development of many separate power stations in 
such an area ? 

I have already indicated the necessity for amalgamation in some 
special cases of adjacent small electrical areas. There is a marked 
tendency on the part of the larger cities such as Manchester, Glasgow 
and Birmingham, to sell in bulk to their neighbouring and surround- 
ing towns and districts. 

The power companies operate over wide areas. 
very hard work to build them up; and to be quite frank, very few of 
them can be said as vet to be in a really sound financial position. 
They have done valiant work and have met with great difficulties. 
Some of these difficulties are yielding. It is noticeable that many 
local authorities are now more disposed to consider the alternatives 
of bulk supply and local extension when further plant is needed, as ! 
have already said. But [ still hold the opiniom that in this country 
the local undertakings in the majority of cases will not be merged in 
larger and widely distributed systems. 

Let us suppose. however, an ideal case of generation on a large 
scale from power stations dependent on fuel transmission to various 
parts of an extended province, partly by overhead lines, partly by 
high-tension cables, the transmission pressure being, say 30,000 volts. 
Suppose, further. that the output embraces a supply to transportation 
systems (railways and other traction systems), wide classes of 
industries. such ès chemical works, collieries. mills, shipyards, engine 
works, and also that the domestic supply reaches the extended 
application which I have suggested. The resultant average annual 
load factor at the power stations might then possibly reach 50 per 
cent. Some of the power stations (I am assuming that there would 
certainly be more than one), might have a higher load factor, others 
less, but the all-round average might conceivably reach 50 per cent. 
The undertaking. equipped with large generating sets and simple 
inexpensive buildings, could be erected for about £8 per kilowatt 
installed. That must be considered to be absolutely a minimum, 
and [ doubt whether such a figure could be even reached at the present 


It has proved to be 


time. 
The generating costs per unit delivered to high-tension feeders at a 
50 per cent. load factor would probably not exceed 0:2d.. including all 
capital charges on the power station ; and the average cost per unit 
sold, including 5 per cent. interest on capital and adequate deprecia- 
tion. would be 0-54. 

This means that prices such as the following properly assessed 
charges would have to be made to consumers of various. kinds, 
allowing for a reasonable diversity factor + 
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Average proper 
p! ice to be 
eharged. 


| Consumers? 
annual 


Probable future 


Class of Supply. tariffs. 


Per cent. d. 
Lighting ............... 1 125 1 I: zo0 Hd. (domestic 
Heating and cooking 40-425 0:447 1d.4 average 
20 0-77 rate, fd. 
Power ask iis es 25 (red Hl. to dah. 
30 0531 i 
Public lightine....... 30 0:403 1d. 
Special power. (4... > 40 NO 0:447 Hd. to 07230. 
mills to 0: 286 
Special non- peak Down to 0:15d. 
loads ' according to load 


factor and other 
ciretimst ances, 


An analysis of these estimated costs of production shows that they 


are apportioned as under :- - 


Generation : 
Fuel €".6€*609*^90ubBbu409*250620609529529249249 956 8 € 9 9 à 6 9 * » b 4 U 9 * à « o à P 9 5 2 € 6 6 9 5 * P 9 c 9 24", 
Other generating COSS Lii cn Iove tel seran hae’ 3 3*5 
s = Ny. 70 
s (g) 
Distributii aia ei rinan inoia mak e nium cease t NU 
Management, rates and taxes, QC... cc ec ceeee econ sees ie heer 
QI 
iian 
1^4", 


Capital GDREDRS soa cete tre hci tase ON up ED daa td 
100-0*,, 


The two principal items of costs are, therefore, fuel and capital 
charges. 

Now imagine scme system of generation by which the cost of ccal 
could be eliminated—such as the sale of by-prcducts, which would 
balance the ccal cost. The average cost of 0-54d. would only be 
reduced to 0-40d.. and the average charges to lighting consumers 
would still have to be 1 id., while industrial consumers with ordinary 
load factors would have to pay prices ranging from 0-6€d. to ld. if tle 


costs were properly apportioned. 
C 
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Or, again, suppose the capital cost of the complete undertaking , of raw materials. There is now very little superfluous iron, steel or 


were reduced to half of that taken as & basis in the above figures, 
which would mean only £4 per kilowatt installed for the power house, 
und £12-5 per kilowatt installed for the sub-stations and mains 
(figures one may safely say cannot in any reasonable probability be 
ever reached), still the average cost of a 50 per cent. load factor 
would be 0-42d., and the lowest permissible charge to a lighting 
consumer would be 1Jd., and to an ordinary industrial consumer from 
3d. to Jd. Thus we see the probable limitations of the reduction in 
vost of electrical energy supplied from power stations other than 
hydro-electric systems. In the latter the capital cost is generally 
the important factor, and the cost of production may be as high as 
that in a large steam-dewen station. 

As I have said before, it is therefore most unwise to talk about 
giving a general supply at id.. or even id. per unit. It is easily 
demonstrated that such figures are unattainable with any known 
methods, or from any developments which seem to be within the 
region of possibility. 

Capital Investment in Electrical Works.—As an indication of the 
development of electrical undertakings and companies in the British 
Empire, the following figures show a remarkable amount of capital 
invested. The sums given are not exactly correct, because it is 
difficult to differentiate some of the manufacturing and miscellaneous 
capital invested in the Empire from those registered British firms 
which have cap:tal invested in foreign countries such as the Argentine, 
Chili and China. Nevertheless, the amounts given are approxi- 
mately correct : 


310 Manufacturing Companies .| .................... eso £46.703.047 
178 Miscellaneous companies........... Pee wean alee 8.156.417 
Telegraphs and telephones........... TE 37.240.088 
269 Electrical supply companies .............susue. Q0 OS364.885 
202 Municipalities ................. e eee. VN EP Q NES 49,656,951 
104 ‘Tramway undertakings | ........... MÀ es 56,012,466 


£250,742,854 

This huge total does not even then include Government telegraphs 
and telephones, power companies, or the capital invested by railway 
companies in electrification, Which would greatly increase this total. 
It is nevertheless a very large amount. and is an indication of the 
great importance which the electrica! industry has attained. When 
one considers that in a period of 30 years over 250 million sterling 
has been invested in electrical undertakings of various kinds, none 
can deny that electricity has become indispensable to the service of 
mankind. 

Trend of Tmprovements.—We are gradually arriving at definite and 
accepted methods. In power-station work there can be no question 
that three-phase generation has such great advantages over any 
other system that it must be generally accepted as the system of the 
future. "Turbo-alternators of the highest adaptable speed coup!ed 
to machines of simple design (by simp:e machines I mean one bar per 
slot) having the lowest consequential terminal pressure—stepping up 
through statie traasformers (thus giving the necessary protective 
reactance) to the switchboard ‘bus bar pressure— are almost certain 
to be genera!ly adop:ed. Higher feeder pzessures, now that insulated 
cables for very high p-essures are commercially practicable, will no 
doubt be used, and distribution by the three-phase four-wire system 
will in my opinion be adopted wherever possible. 

Do not from this think that batteries will not also play an important 
pact in electrical distribution systems. I believe they will often do 
so. Thev can of course be readily provided for in sub-stations 
through the medium of rotarv transformers. Simplicity is, however, 
what we must aim at, the invariable result of which is economy. 

In the manufacturing section, steady progress towards standardi- 
sation is being made. If plant of whatever kind can be turned out 
in quantities, tha articles are cheaper than when the stock order is 
small. Whether it be units of energy or motors, the curve of cost 
per unit or per motor will be h yperbolic. There are fixed charges and 
running charges in both, and the greater the quantity, within given 
limits in each case, the smaller the cost of each. Is this always 
realised ? . 

Electrical science has rendered a great service to many other 
industries besides engineering—in teaching exactitude of measure- 
ments and in making more widely known the underlying principles 
of the cost of production. Some continental competitors have realised 
this, and by absorbing the fixed charges at home, have delivered 
machines and materials here at prices which have been based on tho 
“ running costs " only. In so doing, however, they have improved 
their own factory load factor and increased their prosperity. Our 

manufacturers have an opportunity now, and if they will turn out 
standard plant more boldly and in numbers, economies to suppliers 
and purchasers alike will result and increased output. MUN 

Steady progress is being made in our designs by the better utilisation 


copper in our generators and motors. In our distributing systems [ 
am not so sure that we have made the same progress. 

If we turn to railway electrification we seem as yet no nearer a 
solution of the rival claims of the overhead high-pressure system and 
the third rail. The tendency in this country is certainly in favour of 
the latter, because the great railways are confining themselves to 
suburban traffic, for which the third rail has decided advantages. i 

I have touched lightly upon a variety of subjects in the course of 

this address: some of them, such as bulk supply, domestic supply, 
or railway electrification, would really require treatises to themselves 
ìn order to be effectively dealt with. Many of the improved con- 
ditions of living are directly due to the use of electricity. Com- 
munication between peoples is really easier than our grandfathers 
ever enjoyed or even dreamt of; travel is safer; the pleasures of 
life are greatly increased ; the great medical profession is assisted 
by electrical discoveries, and human suffering has thus been alleviated: 
even the conquest of the air has only been made possible through the 
assistance of electricity. 
! This is largely à commercial age, but while not neglecting the 
obviously necessary attention which we must give to commercial and 
industrial interests, let us not under-estimate the great privileges 
that we electrical engineers especially enjoy of understanding more 
Clearly and of effectively using the great natural forces, in the 
utilization of which electricity has been such a powerful agent ; or of 
compzehending with clearer vision natural laws and the Creative 
design that underlies and controls them all. 

May this Institution always encourage scientifie researeh, assist in 
spreading the blessings of education, and intluence greatly the up- 
ward progress and development of mankind. 


INDUCTION REGULATORS.* 
BY HERR ZEDERBOHM (OF CHARLOTTENBURG). 


Sunmmary.—' he author gives a simple theory of the induction regu- 
lator and its arrangement for automatic operation, Ke. 


In large networks distributed over wide areas, the necessity of 
maintaining a constant supply pressure independent of the load 
p-esents considerable difficulties. The days when it was possible 
to keep the pressure at all feeding points approximately constant by 
regulating the machine pressure at the generating station are long 
past. Both unforeseen developments and economy of the installa- 
tion make it impossible to design the mains for the low pressure drop 
which was customary at one time. [t has, therefore, become 
essential to maintain a uniform pressure at the power station bv 
means of quick-acting regulators, and at the main feeding points by 
means of automatic boosting transformers. 

Transformers with tappings are seldom employed nowadays, owing 
to the difficulty of obtaining suficiently fine regulation with large 
outputs and the insulation trouble with high tension. On the other 
hand, the use of the induction or potential regulator has steadily 
increased, especially in America, where one is met with in almost 
every feeder, and whole batteries of induction regulators are installed 
in generating and transformer stations. 


Method of Working.—Vhe mechanical construction of the induction 
regulator is identical with that of the induction motor. Tf the stator 
winding of a three-phase motor is connected to a three-phase p-es- 
sure (exciting pressure), a pressure (additional p-essure) p-oportional 
to the ratio of the number of turns in series will be induced in the rotor 
winding. The magnitude P, of this pressure is the same for all 
positions of the rotor, but its phase alters. If the open rotor winding 
is joined in series with the mains from which the exciting pressure P 
is taken, as in Fig. 1, then P and P, combine to form the resultant 
pressure P, (see Fig. 2), which will vary with the position of the rotor 
between the sum and the difference of the two component pressures. 

Just as the pressures on the two sides of the induction regulator 
are not in phase, the currents I and I, also are not in phase. If e 
ignore the magnetising current and the pressure drop. we get the 
simple diagram shown in Fig. 3 for non-inductive load. The iei 
rent I, is displaced in phase from the additiona! pressure P; by t : 
angle y. which also appears on the primary side of the ip 
between P and I,, the current in the exciting winding. Independently 
of the positions of the windings, I, has always the value 
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Since 1, : 1, 2 P, : P, and the angle enclosed by them is equal, as 
seen from Fig. 3, it follows that the pressure and current triangles 
are similar, and that the angle between I and I, is the same as that 
between P, and P. Thus, the phase displacement between pressure 


and current is the same on both sides of the induction regulator. 


Owing to the air-gap between stator and rotor, the magnetising 
current is much larger than in static transformers, and may equal 
1) to 20 per cent. of the normal current. The increase in the phase 
angle between P and/I due to this is entirely negligible. For example, 
let P— 100 volts and I,= 100 amperes, then for P,— 10 volts—i.e., a 
pressure regulation of +10 per cent.--the current J, will be 10 ain- 
peres. To this there has to be added about 0-2 J,--2 amperes 


Lt ANNAA^AAJA 
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wattless current, so that the total current will be the resultant of 
lo watt-amperes and 2 wattless ainpezes, so that the increase in I 
and @ ave seen to be quite negligible. 

The influence of the p-essure drop is much more important, but is 
only of practical interest in the two extreme positions, where the 
additional peessure is in phase with the exciting pressure. It can 
be seen from Fig. 3 that the phase displacement between P, and I, 
changes for cach position of the rotor, so that the induction regulator 
is to be treated as a transformer with constant secondary current, but 
variable phase displacement on the secondary side. Again ignoring 
the magnetising current, the diagram shown in Fig. 4 is obtained. 
The centre M, of the circle over which the vector P. moves is shifted 
to M; owing to the ohmic and inductive peessure drops. The pressure 
d'op is positive so long as I lags behind P,, and negative with a 
leading current. The diagram in Fig. 4 is drawn for a network with 
an inductive loal. The reverse occurs when an induction regulator 
I sed for vazving the pressure of a cable-testing transformer. 

Owing to the large leakage of the induction motor, the pressure 
drop of the induction regulator is greater than that of the static 


P 
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transformer, With medium sizes this amounts to 8 per cent. of the 
no-load voltage on non-inductive load and 20 per cent. on a power 
tor of 0-8, and therefore exerts some influence on the limits of 
regulation. 

Asin an ordinary three-phase induction motor, a torque is exerted 
^n the rotor, so that the rotor must be locked by means of a worm. 
M hilt, however, the torque in an induction motor is constant for all 
P nitions of the rotor, it is a function of the position of the rotor in the 
inluction regulator. The torque exerted on the rotor shaft equals 
the product of the rotor terminal p-essure, the current, the pase- 
-placement between the two, and a constant, c, taking the p-essure 


drop, leakage. &c., into account. In Fig. 5, let a denote the angle 
by which the additional pressure is displaced from the exciting pres- 
sure, and let P, be constant and fixed in position. The torque is then 


D—cP,T, cos (a— $). 
This is à maximum when the additional pressure is in phase with the 
current—t.e., when a— $—and zero when P, is displaced 90deg. 
from I,. 

In the three-phase induction motor the secondary eurrent is pro- 
duced by the secondary pressure, and the torque developed is in- 
dependent of the position of the rotor. This explains its difference 
from the induction regulator, where the current is impressed from 
outside. 

This opportunity may be taken to refer to the assertion found in 
many text-books that it is only necessary to couple two induction 
regulators mechanically and electrically to neutralise the torque, 
and so permit of an easy movement, This statement is only true 
conditionally. The double induction regulator is connected so that 
the individual additional pressures rotate in opposite sense, so that 
the resultant only changes in value. This resultant pressure P,, ean 
be in phase with or displaced from the exciting pressure P (see Fig. 6). 
The individual pressures are usually equal, and the resultant torque 
is deduced from Fig. 7. Let a denote the displacements of the 
individual pressures from the resultant, and 8 the angle between 
the resultant and the exciting pressure. Then for one transformer 


the torque is 


: ) viel ’ 

D,--c. P}. Ip. cos (a—(3—¢)}, 
and for the other transformer 

D= —c. P.L, cos fa + (8—@)}, 
and the resultant torque 

— ^ : f l d A 

Dee. Pe I,[cos (a— (3 — $J; — eos la-r(d - Pp); | 
or =2e. Pil, sina. sin ($- 3). 
Since the resultant additional pressure P,, is in phase with P,, the 
angle 8 is zero, and we get for this case 

D,=2.¢.P.,.1,. sin a. sin Ø. 
In the limiting positions—i.e., positive and negative maximum 
boost— D, is zero; and is a maximum when a=90 deg., when the 
boost pressure is zero. The torques oi the two transformers neu- 
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tralise one another when cos $2 1—that is, when I, is in phase with 
P.. The maximum resultant torque rises with increasing phase 
displacement, and for a power factor of 0-7 on the network it reaches 
1-4 times the value of the torque of one transformer, Thus double 
transformers are not built to obtain easier adjustment due to sup- 
posed neutralisation of the torque. 

Double induction regulators are used where it is required. to 
regulate the magnitude or phase of the additional pressure indepen- 
dently of the amount of the change. From Fig. 6 it is seen that with 
the same amount of rotation the resultant changes in value but nof 
in phase with respect to the exciting pressure. On the other hand, 
with the same position of the two vectors P, relative to one another, 
these need not be rotated in opposite but in the same direction. In 
this way the phase, but not the magnitude of the additional pres- 
sure, is altered. Thirdly, by rotatiug the two vectors P, at different 
speeds, it is possible to fix the two transformers in any position, 
thereby obtaining simultaneous pressure and phase regulation 
( D.R.P. 227, 992 and 241, 719). This possibility of adjusting both 
p essure and phase position together is useful in the parallel working 
of two lines, one of which is regulated by means of an induction 
regulator. When only a simple regulator is used heavy equalising 
currents are set up which may short-circuit the transformer, owing 
to the unchangeable value of the additional pressure and the con- 
sequent necessary displacement of the regulated pressure. When 
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the double regulator is used it is possible to make the phase and 
magnitude of the pressure in the regulated line equal to those in the 
line not regulated, thereby securing proper parallel working. As a 
rule, where the load conditions are known, it is sufficient to fix the 
phase of the additional pressure, and onlv vary its magnitude during 
working. The two regulators are then coupled mechanically. 


Mechanical Construction.—Induction regulators built as ordinary 
induction motors with natural air-cooling are only used nowadays 
for very small outputs by the Siemens-Schuckert- Werke upto 1-5 k.v.a. 
for calibrating purposes. After the successful experience of oil as a 
good insulator and conductor of heat in static transformers, it was 
only natural that oil cooling should be used for induction regulators. 
Fig. 8 shows a regulator complete, removed from the oil tank, 

As a rule, where the induction regulator is connected directly to the 
pressure to be regulated, the stator is made the primary or exciting 
winding, the rotor the secondary or additional winding. If the 
pressure is xo high that an exciter transformer is necessary, the rotor 
is made the primary and the stator the secondary. Also. with very 
large currents, the stator is generally used as secondary, owing to the 
difficulty of carrying heavy currents through flexible leads. 

If the control is motor operated instead of hand operated, the 
motor is connected to the worm throngh gearing. With automatic 
control. the motor is brought to a stop at the required point hy 


Fic. 8. —Tspuction REGULATOR ASSEMBLED READY FOR PLACING 
IN Orr TANK, 


means of a magnetice brake. In the two end positions, the motor 
must be arranged to cut itself out automatically, otherwise it might 
he left on after pulling up, and so risk being burnt out. 

Double induction regulators are always built in separate tanks, 
their shafts being coupled when necessary. 

At the end of the article a number of devices and patented arrange- 
ments in use, some chiefly with induction regulators, of hers also with 
other boosting transformers, are discussed. The items dealt with 
include automatic regulation of the pressure, switching the induction 
regulator in and out of circuit, automatic no-volt release, and various 
applications of induction regulators. 
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THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
BY H. W. MALCOLM, D.SC. 
(Continued from page 76.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
Bible, distortionless. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tablesand diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 
processes by which they are obtained. 


THEORY OF THE SHUNTED CONDENSER. 

It has been shown that the employment of condensers is a 
first approximation to the use of the slope of the arrival curve 
without apparatus in place of the arrival curve itself. Now, if 
the condensers are shunted by resistances so that two paths are 
offered to the current—one through the resistances and the 
other through the condensers, both having the cable in com- 
mon—we may expect that the resultant arrival curve will in 
some degree be a combination of the arrival curves A of Figs. 8 
and 10. 

The arrival curve with one-tenth condensers. Fig. 10, curve 
A, rises to a maximum of 7 microamperes per volt, and then 


Microamperes per Vo”. 


02 04 06 O8 10 


Seconds. 
Fic. 12.—SHvNTED CONDENSER. 
Curve A. —Condenser alone, Kr— K110. 
, B. -Resistance alone. RI —- Rr 10^ 31. 
oe GC -2 A~- B. 
» C.- -Condenser and resistance. 
» A D.--No apparatus, reduced in proportion 3675 : 201. 


returns to zero. If there were no condensers and the ends of the 
cable were to earth through the battery the current would rise 
to a steady value of 201 microamperes per volt. By the inser- 
tion of resistance coils this steady value could be brought down 
also to 7 microamperes per volt. When both condensers and 
resistance coils are used the arrival curve may be anticipated 
to possess the quick initial rise of the condenser curve com- 
bined with the later steady value of the resistance curve. thus 
affording a closer approximation than either alone to the 
ideal instantaneous rise to steady current.t 
Take the case of a single condenser at the receiving end 
shunted by a resistance. and let the battery be applied directly 
to the cable at the sending end. The equation to the arrival 
curve for the single receiving condenser is 
ate 
2Ke Kel 


(=> , (29) 
acd SIn r l T 
"RIP --— 
PH COS J 
where x is given by 

K7 1 yr 

tande v 4 (30) 
IS x 


Let K,— K!//10. Curve A, Fig. 12. is plotted. from (29) and 


* Copyright. All rights reserved. 

+ This principle forms the basis of patent 5.589 of 1901. granted to 
Dr. Alexander Muirhead. For earlier applications see THE ELEC- 
TRICIAN, Vol. XXVL. 1890, p. 241. 

1 Stated l.c. to give the best result. 
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When R, is infinite or K, is zero, (33) reduces as it should to 


Table VII.—Roots of tan r= —5-484 x z. E 
ccc EOD TUR | sad one of the formule already given and used in calculating 
— epxes ive lc Laco iio c c c Ves A and B, Fig. 12. 
1-6790 x — 83? 48 0-99415 | —0-10800 The roots of (34) are contained in Table IX., and curve C, 
$1308 2 n | Tas | ern Fig. 12, is plotted from (33) and Table X 
NS 4, i92 —0-99980 0-018657 The arrival current for the combination of resistance and 
| condenser is less in size, as was to be expected, than the 


Table VIII.—Fig. 12, Curve B. 
Hec) OL 02 03 OF O03 O07. 10° 15 20 | 30 
Sady 310 310 310 310 310 310 310 310 310 319 
n> 38:248 35-844 33-602 31-490 29-516 25-928 21-350 15-440 11-169! 5-843 
= 91M 5425 3-230 1922 1-144 0-405 0-086 0-000 ... | . 
:^—— 2330 0-536 0-129 0-031. 0-008 dt 


I. 
r+ 0410 0-051 0-015 E 
-— ——— ——— —— —— ————— ————— 8 
(¢{mm.a. | 
per volt). 0-046 0-096 didi 1-402 | 2-621 5478. 2130 id 0600 19- ids 25: 157 | s 
| i ble IX.—Roots of t | : 
.—Roots of tan z= f | 
iss | r—]1:8235/x S 
z. Sin z. Cos z. | x X 
——— — ————————————— ————————— a 3 
15300 88? 02- 0-99939 0-03485 j N, N 
433839 v 4-68? 36 — 0-93106 | —0-36488 ; 
7:2437 2» 4-55? 2 0-11315 | 0-57310 2 
Aa 22 Rirteasecowm 
13-2192 472-37? 24 0-607738 | 0-79441 ' 1 — 
Go cms — dus A I DES 
Table X—Fi. 12, Curve C. 0.01 02 O3 O4 OS O6 07 08 09% 10 
a oe | Tire. Second. 
Lise). 0:1 : 0:2 | 0:3 | 0:4 l 0-5 0-7 | 10 | 1-5 | 2-0 | 3-0 Fic. 13.—SHUNTED CONDENSER. 
Sedy..310 310 310 310 310 310 310 310 310 310 | PINS A d Lu ae ne «econ. 
57 11363 10-669 10-106, 9-571 9-066 8-134] 6-913 5-272 4020| 2-337 No vx bc 
r.— 0003 58-378 36-580 23-731 15-397 6-481) 1-770) 0-204 04093] |... i —- 
r+ 64-514 19-321 | 5- 785 | 1:732 0519 0-047 2 I 45 | y sum of the two independent currents, but ]1 resembles 
n- 124704 2253| 0-187, 0-019  ... ^ Bs M + a the sum of the two in shape. The maximum value 
zw | 5574 0-101 ss - - M és =i of 36:5 mm.a./v. 1s reached in 1-2 seconds, after 
c las which the curve descends very gradually to its 
microamperes per volt. Curve 


puru steady value of 3] 


U.(mm,a. 


per volt). -0-020 2-460 10-124 18-553 25-188 32-700 36-143 36-068 34-997 | 33-3: 


3? 


Table XIV.* The curve rises to a maximum of about 31 
microamperes per volt. which is reached n () 85 second. 
The equation to the arrival curve with resistance alone is 


r?t - 
E 2Ee KRI? i 
C, — SI.T J- > ———— X ~~ Š > (31) 
R+R, ^5 | sin z aed 
RI — 
COS E M py 
am A. a C2 
where tan r= — (22) 
R? | > 
The steady value to which the current rises 1s E/(1 l H,). If = 
this is to be 31 microamperes per volt, R; must equal 27,283 > —07 
ohms. and therefore tan g= — zgr x 5-484. The roots of this S 
equation are contained in Table VII. Curve B, Fig. 12, 1s S —0'4 
plotted from Table VIII. The curve approac ‘hes its steady = 
value of 3] microamperes per volt only very gr: adually. When S 
the ordinates of curves A and B are added, curve C' is obtained. MN 
This curve may be regarded as a first approximation to the aus 
arrival curve when condenser and shunt are combined. ‘To j 
obtain the true curve, first write down the formula for the 
periodic current in the form, ET 
‘ V, | 
uu dis cosh Pi 4- Z, sinh Pl 


US R 
where Z, in this case stands for — 
1+ ipl X- I 


Transforming this expression in the usual manner, the 


current due to a single prolonged battery contact IS 
ET 
03 04 05 06 07 08 O09 10 


(E y 2Ee knis (33) 
"RI m | l sin £ | 2K, F vi | ys : Second. 
Rl v +- SN 7 tang Fic. 14.—SHUNTED CONDENSER. 
isle ? Ki Curve A. —Curbed signal lasting, 0'04--0'04 second. 
There — s mi PET (34) »  B.—Signal " Understanc. 
RI/R,—2* . K,/K! = {D is the corresponding arrival curve when the cable is 
i Cc RRG to earth at the receiving end. The ordinates of curve D have 


* “Theory,” May 31, 1912, p. 316. 
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been reduced in the proportion 36-5/201 in order that its 
steady value may be the same as the maximum value of curve 
C. It is evident that for signalling purposes the shape of 
curve C is much superior to that of curve D, embodying, as it 


f(t) -— 
jl. "| 
, (ane't) Sele 
a 
- E 
C. _- (atferct) -. at 
Y E 
D o (dU f") * ___ fadt 
-E 


Fic. 15.—RECEIVED SIGNALS OF SAME SHAPE, WITH AND WITHOUT 
CONDENSERS. 


Curve A.—Sinele prolonged contact; no apparatus. 
»  B.—Infinitely short dot contact; or prolonged contact 
with Ka and Kr small. 
»  C.—Shortdot-dash ; orshortdot, condensers small. 
» D.—Short dot-dash, condensers small. 


does, a steeper rise to the steady value which is practically 
attained in 1-2 seconds, since the slow decline which follows 
would produce only a gradual shifting of zero without affecting 
the legibility of the signals to any extent. 


laai i | 


Microamperes per Voll. 
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Second. 
Fia, 16.—Sr1cGHT CURB, WITH CONDENSERS. 
Curve A.—0°06 dot4-0'02 dash. 


,  B.—Signal “ Understand." 


In Fig. 13, curves A and B, are shown the elementary dot 
signals for contacts lasting 0-04 second and 0-08 second re- 
spectively. They are obtained in the usual manner by dis- 
placement of curve C, Fig. 12. Comparing them with curve B, 
Fig. 8, and curve A, Fig. 9, it 1s seen that curve A, Fig. 13, 


although only one-third of the height of the curve for a contact 
of the same length without apparatus, reaches its turning value 
in 0-35 second, instead of 0-45 second, and that curve B, Fig. 13, 
although also reduced in roughly the same proportion, reaches 
its turning value in 0-32 second in place of 0-42 second ; both 
are, therefore, considerably superior in shape to the corre- 
sponding curves without apparatus. 

In Fig. 14, curve A is a curbed signal formed from curve B, 
Fig. 13, in which the contacts are both 0-04 second in duration. 
Curve B, Fig. 14, is the signal “understand.” It is con- 
structed from the ordinates of curve A in the usual manner, 
which necessitates the calculation of curve A at short intervals. 
In this case 0-04 second has been considered sufficiently close. 
Curve B should be compared with curve C, Fig. 8, to which it is 
greatly superior in shape, and with curve C, Fig. 9, to which it is 
inferior both in height and in shape. It is evident that the 
curbing in this instance has been overdone. The negative dip 
in curve A at 0-5 second is too great, and yives the signal in 
curve B a downward tendency. Successive dots grow smaller, 
and the first dash after the three dots is exaggerated. 

When curve A, Fig. 13, is compared with curve B, Fig. 10, 
it is seen to be greater in height but inferior in shape, its turning 
value being attained at 0:35 second against 0-3 second. The 
fact that the curves of Fig. 13 do not cross the zero line, whereas 
curve B of Fig. 10 does, renders the use of the shunted condenser 
of importance in certain methods of * through working." * 


LiMiTinG SHAPE OF CURVE—CONDENSER ZERO. 


It is interesting to trace what happens when the size of the 
condenser 1s reduced without limit. Take first the case of the con- 
denser alone, without shunt, and in (30) let K, be extremely small. 


2m+] 
Then tan r= œ, and z= ZA (m=0, 1. 2....). At the same 
; ; K, (2 D: . 2i 41 
time, cos z— cot z x sin r=) l E ) T x sin A um Sub- 


stituting in (29), 
(2m 4- !9242f£ 


w(2m4+1)rKe akka OK, 

» Ri RU 
Now, the curve of arrival voltage when the receiving end is 
free is given by T 


(2m - 1)252t 
: £ 4Ee IKR 
V,=E-2 5) (36) 
0 . 2m] 
(214 4- 1)z sin > 7 
Hence, on differentiation of V,, it is seen that 
.d " 
C, =K,-—" (end free). . . . . (37) 
(Kr) l 


as mizht have been anticipated. 


In like manner from (31) on following out the same line of 
reasoning it is found d" 


l 3 
C. = 2 "(endfre).. . . . . . (38) 


(Rr= x) 
Hence, for the combination, 

C: x p (end free). . . . . (39) 
(K,=0, Rr=œ) R, dt 
It should now be clear why it is advantageous to use sig- 
nalling condensers at both ends of the cable instead of merely at 
one. For it has been shown that in the former case the limiting 
shape of the arrival curve, when the condensers are both zero, 
is the slope of the current arrival curve with receiving end to 
earth. Now, the current arrival curve with receiving end to 
earth rises much more quickly to its steady value than does the 
voltage arrival curve with receiving end free, the slope of 
which is the limiting or best shape of the arrival curve for a 

single condenser which is diminished indefinitely. 
Again, from (37) it is seen that the height of the arrival 
current with a single small condenser is in “the limit directly 
proportional to the size of the condenser, instead of as in (26), 


* Muirhead, l.c. 
t “ Theory," June 28, 1912, p. 491. 
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By f(t) is here understood the Kelvin or current arrival curve 
for the cable without apparatus. It has been shown that the 
shape to which the elementary dot signal approaches when the 
e contact is made infinitely small is the slope of f(t), or 
a. f(t); and, moreover, that the same shape is the limit of the 
i due to a prolonged contact when signalling condensers 
uc and these are made infinitely small. Proceeding a 
di 7 Mu very short dot-dash, without apparatus, is 
noe ft di), or dt. f(d —dt . F=. 
"hort dot-dash without apparatus and short dot with smali 


THE ELECTRICIAN, NOVEMBER 6, 1914. 145 

a- SEEEENLESILLILLULOKLLLLODEILENEOQBBAL ALARM d 
when there are two condensers, proportional to the square of the | condensers have therefore in the limit the same shape. Finally, 
size of the condensers. Halving the single condenser will | short dot-dash with small condensers has the shape (dt)3/’’"(t), 
halve the arrival current, instead of reducing it to one-quarter. | and is the slope of the elementary dot curve. 
as when there are two condensers. The improvement in shape | Since each stage in the derivation yields a curve which is of 
in the latter case is, therefore, gained at great expense in | better shape than the foregoing. it may be expected that the 
height. last, (dt)9/"" (t), will prove the best of all. To show the effect of 

curbing on the signals of Fig. 10 the curves in Fig. 16 have been 
constructed. Here the dot contact has been assumed to last 
for 0-06 second, and the subsequent dash for 0-02 second ; 


INDUCTIVE SHUNT. 
The equation (39) 


C- V, K dV, 
"=k T "' dt’ each elementary dot-dash signal being separated from the next 
reciprocates into by a space of 0-08 second. l 
> dC, Fig. 16 should be compared with Fig. 10. Curve A, Fig. 16, 
V,=R,.C,+L, |. (40) | is better than curve B, Fig. 10, in having its turning value at 
g 


qt 

The reciprocal of a condenser shunted by a resistance is, 
therefore, an inductive coil.* We may anticipate that the 
voltage arrival curve on an inductive coil will resemble 1n shape 
the current arrival curve through a shunted condenser. 

The theory of the action of the inductive coil which is used 
as a shunt to the recorder has already been obtained.f Re- 
ference should be made to the curves given there, and they 
should be compared with the curves of Fig. 12. 


0-26 second instead of 0-3 second, although the height is only 
half as great. In curve B, Fig. 16, the hollows are more dis- 
tinct than in curve C, Fig. 10, although the curve has not lost 
its tendency to run upwards. 

In Fig. 17 the curb is increased, the dot contact now lasting 
for only 0-04 second, and the dash for an equal length of time. 
The spacing is as before. Curve A now reaches its maximum 
in 0-2second. Incurve B, dots and dashes are well marked and 
clearly separated, but the curve now runs downwards. The 
curbing in this case appears to be overdone. 

The effect of further variations of length of contacts and 
spaces may be studied in the same manner. An interesting 
case would be one intermediate between those illustrated in 


Figs. 16 and 17. 


CURBING WITH CONDENSERS. 
In Fig. 15 are brought together diagrammatically the various 
forms of signal which have been considered up to the present. 


(To be continued.) 


THE ELECTRICALLY DRIVEN GYROSCOPE IN MARINE 
WORK.* 


BY H. C. FORD. 


Summary.—A general description is given of the gyro compass as 
adopted by the United States Navy for use on all the battleships and 
submarine vessels. Many electrical and mechanical devices have been 
developed to perform the various functions whereby an instrument of 
great precision has been secured. The author also describes large gyro- 
scopes which are capable of counteracting enormous wave forces and 
completely stabilising any ship against rolling in the heaviest seas. 


The first serious application of the gyroscope in engineering work 
was by Obrey, an Austrian naval officer, who mede use of the gyro- 
scope to steer torpedoes. About 1903 Dr. Schlick, a German 
engineer, proposed the use of the gyroscope for stabilising ships 
against rolling, and built a number of experimental plants which 
were tried out with some little success. At about the same time 
Lewis Brennan brought general public attention to the gyroscope by 
his announcement of a railway car that would maintain its equili- 
brium on a single rail. Practically all of the serious applications of 
the gyroscope, and by far the most important of its uses at the 
present time, have developed in marine work. These are the steering 
of torpedoes, the use as a compass and the use for stabilising and 
controlling the motions of ships, the last two of which will be dis- 
cussed more fully. Several minor applications have been made, such 
as (I) stabilising of various instruments, telescopes, &c., against 
oscillations when mounted on a rolling ship; (2) stabilising of a 
pendulum carrying a pen for recording the angles of roll and pitch 
of a ship ; and (3) stabilising a horizontal mirror for use as an artificial 
horizon in taking observations at sea. Some very valuable results 
have been accomplished along these lines, but the limits of the pre- 
sent Paper will not permit of more than a brief mention. Various 
attempts have also been made to stabilise a body with three degrees 
of freedom for use in the direct determination of latitude and longi- 
tude, but so far as is known without practical success. 

The gyro compass is now being installed upon all battleships and 
submarines of the United States Navy, where it is depended upon 
absolutely for use under battle conditions, where the magnetic com- 
pass could not possibly be employed, due to the large masses of - 
magnetic material constantly being moved about in proximity to the 
compass. As an instrument of navigation the gryo compass has also 
proved of great accuracy and value in enabling the ship to be held 
steadily upon its course irrespective of wind, sky or sea. The 
cua uu db a M 

| se e larger steamships and ocean 
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Curve A.—D^t-dash, 0:04 4-004 cezond. 
»  B.—Sigznal " Understand.” 
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liners will be found in a few years, when its great advantages have 
become more widely known. In view of the extensive use of the 
gyro compass and the nature of the problems involved in its develop- 
ment it may be of interest to look into the theory of its action some- 
what briefly and then to note some of the many special construction 
details and various electrica! devices employed in this highly or- 
ganised instrument. 

Fig. 1 shows a small device which may be used to demonstrate the 
action of precession in the gyro compass. In this device we have 
a small dise marked with the cardinal points to represent a compass 
card and mounted upon a ring swivelled to rotate on a vertical axis 
within a hand-supporting frame. The ring carries a wheel which 
spins upon a horizontal axis fixed in the ring parallel to the NS line 
of the compass card. If the device is held extended in the hand 
while the demonstrator turns slowly on his heel toward the left, we 
may consider his body as the axis of an imaginary earth and his head 
as the virtual north pole, since his rotation would always be easterly. 
If the device is extended with the axis of the card perpendicular to 
the body at the waist line, the compass may be considered as located 
approximately at the equator. If held opposite the shoulder, with 
the axis of the compass card or handle making an angle of 45 deg. 
with the body, the compass would be represented in operation at 
latitude 45 deg. north. Now. when the wheel has been made to spin 
in a clockwise direction viewed from the south side of the card, if the 
device is carried about in the hand as above, the card will imme- 
diately orientate or turn on its axis to bring the north side towards 
the virtual north pole. If the demonstrator should reverse his 
direction of rotation and turn toward the right, which would now 
represent east, we should have to consider that the north pole had 
been shifted to his feet, and if the little model is a true compass it 
should also reverse its direction and point to the new pole. This is 
what actually occurs, for the gyro compass not only holds to the 
meridian when placed thereon, but is actually possessed of a powerful 
north-seeking tendency many times greater than that of the magnetic 


Fic. 1.—MopEL FOR DEMONSTRATING THE ACTION OF 
THE GYRO COMPASS. 


needle. The above demonstrates the elementary action of the gyro 
compass on an imaginary earth, the length of whose day is about 
24 seconds. Under such conditions this little compass is ideal in its 
simplicity. 
. When, however, we are considering an instrument of precision 
for actual use on a ship rolling, pitching and yawing in a heavy 
sea, or maneuvring at various speeds in every possible direction, 
the matter of picking out this demonstrator who will keep his body 
parallel to the earth's axis under such conditions and rescue a 
struggling directive force from the waves is a more difficult matter. 
As a matter of fact, many and serious are the mechanical and theo- 
retical problems which had to be solved in producing a practical 
compass for navigation. For example, when mounted on a ship 
steaming rapidly north, say, the gyro axis does not point true north, 
but has a certain deflection, for the reason that the actual motion in 
space is no longer due easterly, but is about a resultant axis some- 
what to the westward of the earth's axis. The amount of this 
deflection, which is a variable, depending upon the speed, course and 
latitude of the ship, has been exactly determined for all conditions. 
In the Sperry compass a device is employed which corrects for the 
above factors and automatically introduces this correction into the 
compass readings, which are, therefore, always made accurately upon 
the meridian. Other special mechanical devices are employed for 
the following purposes among others: (a) To provide a substantial 
mounting for the gyro element with the highest degree of sensitive- 
ness ; (b) to damp oscillations in azimuth ; (c) to compensate various 
acceleration pressures; (d) to prevent errors caused by retardation 
of the wheel; (e) to set the compass quickly on the meridian even 
when the direction is unknown ; (f) to prevent errors due to per- 
sistent oscillations in certain oblique planes; (g) to admit of deter- 
mining the speed of the wheel by observation. 

‘Me general arrangement of parts constituting the Sperry gyro 
compass is shown in Fig. 2, which for greater clearness in illustrating 


the various functions has been simplified by the omission of electrical 
circuits and minor details. The gyroscope wheel is mounted to 
rotate on a horizontal shaft, A, within the casing B, which is pivoted 
on the horizontal axis C through its centre of gravity and carried by 
the frame or vertical ring D. The ring D is suspended by a torsionless 
strand, E, and guided by bearings F and F' to allow a free oscillation 
of limited amount about its vertical axis within the frame or “ phan. 
tom ` G, so called because of its characteristic action as a ' shadow ” 
in follownig up each motion of the ring D. The phantom G has a 
hollow stem, H, to which the strand E is attached at its upper end, 
and the stem forms a journal for rotation in azimuth with respect to 
the supporting base frame J. The frame J is mounted to swing in 
the binnacle by the usual Cardan suspension, consisting of the ring K 


Fic. 2. —METHOD OF MOUNTING THE DIRECTIVE ELEMENT. 


and suitable bearings L1, L2, L3 and L4, the last not shown. The 
frame J carries a “ follow-up " motor, M, driving a master gear, Ns 
forming a rigid part of the phantom G, whereby the latter is positively 
driven in azimuth to respond to any movement of ring D. The 
ring D, which with the wheel casing is termed the ^ element," 
carrics a pair of electrical contacts in the form of trolley wheels, which 
co-operate with stationary contacts mounted upon the phantom G 
for the purpose of controlling the follow-up motor M, the electrical 
connections not being shown in the figure. The power-driven 
phantom G is thus automatically controlled so as to respond instantly 
to all movements of the sensitive element. and, in fact, to all relative 
movement in azimuth between the ship and the gyro. The charac- 
teristic of the phantom enables it to be used for various important 


Fic. 3.—COMPLETE EQUIPMENT FOR A GyRO COMPASS INSTALLATION 
ON A BATTLESHIP. 


functions—namely, to carry the scale or card O and a cam, P, forming 
part of the automatic correcting device. The power drive is also 
utilised in operating the transmitter for the repeater instruments and 
in overcoming friction of the slip-rings needed to carry current to the 
gyro. Since the phantom G, though at all times rigidly anchored 
to the binnacle, stands in practically constant relation to the sen- 
sitive element as regard motion about the vertical axis, but is, never- 
theless, entirely separate therefrom, it serves as an anchorage for 
producing stresses to restrain and correct the movements of the 
sensitive element. This is accomplished by means of a yielding 
connection between the phantom G and the gyro case B, in the form 
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of a pendulum or bail, R, supported by and forming a part of the 
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operation in vacuum, will remain spinning end will give ample 


phantom. The point of attachment S to the gyro casing is located | directive power for an hour or more after the power has been shut 


ina certain position eccentric to both the vertical and horizontal 
axes of the gyro. By this means several most important results are 
obtained, including positive orientation and the prevention of 
oscillation. 

The complete electrical equipment of the compass system which 
will now be considered comprises: A voltage regulator of special 
design, 8 three-phase alternating-current generating set, a 20-volt 
direct-current generating set, a direct-curren$ emergency service, 
an alarm system, an automatic control and protective system, 
specially-designed controlling switches, the gyro motor, a servo 
motor or follow-up system and a secondary transmitting and receiving 
system. 

Fig. 3 illustrates the various parts of the Sperry gyro compass 
system for use on a battleship. The master compass and controlling 
apparatus are installed in a protected portion of the ship behind 
heavy armour. The repeater compasses are mounted at various 
points about the ship at the different steering stations. On a 
battleship, for instance, repeaters are supplied at the main steering 
platform, others on the bridge for taking bearings, one in the conning 
tower for steering during battle, one in the steering engine room at 
the stern of the ship, and in some cases one or more additional 
repeaters in ships provided with additional steering stations. The 
compass is also used in connection with various other instruments 
for obtaining and recording various data. 


99 


Fic. 4.—PowER-DRIVEN FRAME OR ' PHANTOM 
ARRANGED TO SHIELD THE DIRECTIVE ELEMENT 
FROM EXTERNAL DISTURBANCES. 


A most important use of the gyro compass is on submarine boats, 
which derive their power, when submerged, from storage batteries, 
the voltage of which varies at times from as high as 160 volts down 
to 100 volts at the end of a long run. An economical form of voltage 
Tegulator has been devised for such service. The problem of ac- 
celerating and driving the heavy balance wheel (the compass wheel 
Weighs about 451b.) at a velocity of about 8,600 revs. per min. 
Tequired the design of a special form of generator, three-phase 
current at 90 volts being used. The characteristics of the generator 
allow of the wheel being thrown directly upon the line and brought 
up to full speed automatically in about 30 minutes without attention 
on the part of the operator and without the use of excessive current. 

s machine, shown in the background of Fig. 3, has a capacity 
of 3 amperes per phase, but is ordinarily run under a load of 0:9 
amperes. The 20-volt direct-current dynamotor also shown in 
Fig. 3 is used in supplying energy to the servo motor follow-up 
system and for operating the secondary or repeater compass system. 
No special features of design were necessary other than to meet the 
sua requirements on ship board as to commutation, rating, acces- 
sibility, &c. In battleship equipments both of the above generating 
units are ordinarily supplied in duplicate. 

An emergency direct-current service is provided by the employ- 
ment of a 20-volt storage battery, which is kept floating upon the 
line at all times. This provides energy for operating the follow-up 
syetem of the compass whenever the ship’s service has failed. During 
such times the gyro wheel, on account of its great inertia and ease of 


off, so that the compass is rendered full effective wnder all such 
conditions. An independent 6-volt battery and alarm bell are 
employed to notify the attendant promptly of any interruption of 
current or failure in operation of various parts of the system which 
would be likely to cause errors in the compass readings. 

Especially designed switches and controlling apparatus are pro- 
vided, which include à small and compact switch for throwing both 
the voltmeter and ammeter at once upon any one of a number of 
different circuits or phases. These switches are of the rotary or 
controller type, and are enclosed in gastight cases to prevent danger 
of explosions when used in submarines. The gyro motor is of the 
three-phase induction type, the squirrel-cage secondary forming a 
rigid part of the inner rim of the revolving wheel. The stator is 
mounted on one side of the main vacuum casing containirg the wheel. 
A spiral line is painted on the wheel which, when observed through a 
window in the casing by means of a stroboscope, enables one quickly 
to determine the speed of rotation. 

The servo motor or follow-up system forms an important part of 
the gyro compass, and performs three functions, of which the first 
is to shield the gyro from all external forces and friction. This is 
accomplished by the method of carrying the supporting filament, and 
all guiding bearings having to do with the sensitive element, within 
an outer frame known as the phantom (Fig. 4), which completely 


Fig. 5.—ONE OF THE TWO LARGE GYROS OF THE U.S.S. “ WORDEN ” WHILE 


UNDER PRELIMINARY TESTS AT THE Navy YARD, NEW YORK, 


shields the element from all disturbing external forces. The sus- 
pended mass of the sensitive element, which, including the wheel 
casing and the vertical supporting ring, weighs about 75 Ib., is by the 
above means rendered actively sensitive to a force couple of 
1/4,500 in.-lb., which represents a force of less than one-fourth- 
millionth part of its own weight acting at a radius of 1ft. This 
degree of sensitiveness is actually measureable in the operation of the 
compass, which is thought to be somewhat remarkable in this respect. 
A second function of the servo motor, which in the gyro compass is 
known as the “azimuth motor," is to operate the transmitter for 
sending out indications to any number of repeater compasses located 
at distant parts of the ship. The main azimuth sea!e of the compass 
is also carried on the power-driven member. The third function of 
the azimuth motor is to operate the correction device before men- 
tioned, which by means of cams solves a trigonometric equation 
involving the factors of speed, latitude and heading of the ship, and 
automatically introduces the proper correction into the compass 
readings, which are, therefore, maintained accuratelv upon the 
meridian. The azimuth motor, with its reduction gearing, is pro- 
vided with ball bearings throughout. An inertia brake consisting 
of a balance wheel mounted and driven by friction on the armature 
shaft serves to damp the oscillations or hunting of the azimuth 
motor, while offering no resistance to continuous motion. 

The secondary transmission system comprises a contact making 
transmitter and six-pole step-by-step motor connected by three 
circuits having a common return wire. The transmitter is provided 
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with three pairs of tungsten make-and-break contacts, which are : 


operated by cams. The construction of the repeater system is such 
that the motor may be driven at speeds as high as 1,000 revs. per 
min., or 100 cycles per secend, without getting out of step. "The 
repeater motor is ge2red to give six steps for each indicated degree in 
azimuth, and the repeater compass instantly follows ell changes 
of the master comp:ss for every movement of the ship. The re- 
peate:s are provided with compass cards made of translucent material 
to permit of illumineztion from within. 

It should, of course, be understood that under the conditions on 
board a battleship or submarine in action the magnetic compass 
would be almost if not entirely useless. Even under the best of 
conditions, navigation of a steel ship bv magnetic compass entails a 


large amount of extra work with considerable liebility of error in | 
applying variation and deviation correctiens of verious amounts, | 


pius or minus. With the gyro compass described. all reedings are 
made exactly upon the meridian, and the navigator is elweys sailing 
on true courses. The quick and accurate indications of the compass 
fcr the slightest deviation or yawing of the ship hes enabled much 
straighter courses to ke steered, with g resulting saving in fuel and 
increased speed. 

From an instrument having « degree of sensitiveness to force 
couples measured by one-fourth-millienth port of its own weight it is 
rether a long jump to consider another type of gyro possessed of 
mzny tons of stored energy which may be harnessed and made to 
work, not only to hold a memmoth ship against rolling in high seas. 
but actually to roll thc ship fcr the purpose of sliding off a sand bay 
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increments are not larger than the roll-quenching increment, and 
even under these conditions the stabilising is practically complete 
for practically all the wave periods. ^ 

Practical data of great value were obtained from the construction 
of an active gvro plant which was tested out repeatedly on the 
U.S.8. “ Worden " during the summer of 1912. This plant was the 
largest gvro installation ever built, and consisted of two gyros 
weighing about 3 tons each, which were operated actively by use of à 
precession engine. The gyros were automatically controlled so that 
they responded instantly to all wave increments encountered, whether 
in harmony with the period of the ship or not. Fig. 5 shows one of 
the ** Worden's ` gvros bolted on a heavy base plate while under test 
at the Brooklyn Navy Yard. The base was loaded with pig iron, 
which, with the load of the gyro and precession engine, brought the 
total weight up to over 30 tons. The gyro very effectively demon- 
strated its power by actuelly lifting this heavy load, tilting the whole 
base plate up on edge and rocking it back and forth as the gyro was 


| 
' 
| 
precessed. 


The results prove conclusively that the active type of gyroscope 
as applied to the control of a ship's rolling motion is of vastly greater 
efficieney and economy than any other form of stabiliser yet proposed. 


The efficiency is demonstrated by the action of cerefully calculated. 
scale models, and is completely verified bv the long-continued per-. 
The economy 


formance at see of the gyro plant on the * Worden.” 
is evident from a comparison of the space and weight required in an 
installation of the active gyro relative to that required by the most 
effective form of water damping tanks or other stabilising means. 
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ACTIVE " TYPE OF GYROSCOPE IN STABILISING A PENDULUM 


"HIP MODEL AGAINST WAVE FORCES GREATER THAN THE THEORETICAL POWER OF THE GYRO, 


or breaking through an ice floc. Gyros of this type have already been | 
built, tested and thoroughly investigated, and a gyro of 30 tons 
weight, capable of exerting a force couple of over 4,000,000 lb.-ft. 
is now under construction for stabilising the s.s. '* Ashtabula,” used 
as a car ferry on Lake Erie. 

In two Papers reed before the Institute of Naval Architects and 
Marine Engineers in. November, 1912, and December, 1913, Mr. 
Sperry has treated verv ably and comprehensively the subject of 
stabilising ships. and has made some striking comparisons, which 
show his valuable contribution to the art in the “active " type of 
gyro. In the last Paper referred to are shown characteristic rolling 
and damping curves for ships equipped with active gyros when sub- 
jected to various wave impulses end frequencies. These curves, 
some of which are here reproduced in Fig. 6, were obtained from a 
model ship pendulum, the dimensions of which were adjusted to 
correspond to a 19.000-ton ship at the linear ratio of 1:30. The 
work with the stabiliser has shown that it is perfectly easy to stabilise 
against all wave increments received by the ship from the sea which 
are equal or less than the stabilising capacity of the gyro equipment. 
Stabilisation is so comp:ete under these conditions that interest in 
this part of the performance has been transferred to investigations 
of the region where the wave increments are actually in excess of the 
stabilising capacity. The curves in Fig. 6 are among the results 
obtained in this cennecticn, and it will be seen by carefully seru- 
tinising the cards that nonc of the curves are taken where the wave 


The results further show that it is now possible to completely stabilise 
any ship against rolling by means of an active gyroscope, requiring 
a very small percentage of the weight and space available in the ship. 
This work has opened up a wide field of usefulness in the application 
of the gyroscope. 


A NEW POLYPHASE MOTOR WITH A POWER FACTOR 
OF UNITY.* 


BY ALEXANDER HEYLAND. 


The author has already described his polyphase repulsion motor, 
which is now found to possess the property which may be called that 
of internal compensation. This property distinguishes it from all 
other types of commutztor motors. The compensation is effected 
by the groups of brushes, which directly short-circuit the armature ; 
but there is no external connection between the brushes. The motor 
can be regulated by altering the distance of the brushes apart, and 
when this distance has a certain value the power factor is unity. 
Thus it has been found on working the motor that if the distance of 
the short-circuiting brushes apart is so increased as to be greater than 


* Abstract of an article in the “ Elektrotechnische Zeitschrift," 
Heft 26, 1914. 
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the angle separating the phases of the stator the phase displacement 
between voltage and current is automatically compensated. This 
interesting fact was discovered by J. Rezelman in the tests which he 
was carrving out on the first motor of this type that was built at the 
works of the Ateliers de Constructions Electriques, at Charleroi. 
The discovery was altogether unexpected, and the more so seeing 
that in all the commutator motors that have been constructed since 
1901 the introduction of some sort of current into the rotor from 
outside has been a fundamental feature of any compensation. 
Motors which hav? a simple direct short-circuit through the brushes, 
and vet have phase compensation, are altogether unknown, with the 
solitary exception of the motor now under discussion. The result 
is produced without any external connection being made to the 
brushes. Thus, with some apparent show of reason, the author 
proposes to consider this as a case of “internal " compensation. 
The explanation obviously lies in the overlapping or crossing of the 
separate phases in the stator when compared with the phases of the 
induced currents in the rotor, which lie opposite to them. Thus there 
is a magnetising component impressed on the system ; this is dis- 
placed hy 96 deg., and results from the different phases in stator and 
rotor, and depends on the extent to which the short-circuiting groups 
of brushes, as it were, overlap. This, therefore, is a peculiarity 
which is noticed only in this particular type of polyphase repulsion 
motor. With a single-phase repulsion motor the thing would, of 
course, be impossible, because in such a case one could only deal 
with currents in the same or in opposite phase ; it would, therefore, 
be a matter of adding or subtracting them ; but they could never 
be compounds so as to produce a magnetising effect. "The effect can 
be entirely controlled in the neighbourhood of synchronism, and if 
the crossing is properly adjusted there is entire compensation. The 
effect takes place quite automatically if fixed and movable brushes 
are used. 
If both sets of brushes are movable, then the compensating effect 
can be improved and regulated, so that the power factor may reach 
its maximum even on relatively small loads. The effect is best pro- 
1 duced in the neighbourhood 
of synchronism. The motor 
has different speeds, corre- 
sponding to the different 
pcsitions of the brushes ; but 
J as the load is taken off the 
speed alwavs tends towards 
a certain limit, which lies 
rather above the speed of 
svnchronism. This compen- 
sation reminds one of the 
behaviour of the synchronous 
motor; the difference, how- 

2 ever, lies in the internal self. 
excitation and in the variable 
speed. 

The compensation takes 
place when the brush con- 
nections eross one another. 

If the brush displacement takes place so that the distance 
between the brushes, measured along the commutator, decreases. 
then a third possible condition arises, in which the direction of 
rotation is fixed by the direction of the rotating field ; but within 
certain limits a state of hyper-synchronism arises without any 
tendency of the motor to run away. Fig. 1 shows the scheme of a 
two-pole motor with the short-circuiting brushes so arranged that 
their connections cross one another. Let S be the stator, the current 
being introduced at the three points 1.2, 3. The circle R denotes the 
rotor or the commutator, while the three pairs of brushes are shown, 
which are connected together at an angle of 160 deg. With motors 
of the multipolar type, a direct crossing of the brush connections is 
not necessary if the pairs of brushes are put at corresponding dis- 
tances only on one part of the circumference, and every second one 
ean be omitted. This is obviously possible with wave winding ; but 
with lap winding the brushes which are omitted must. be replaced 
by equi-potential connections between the scctions of the com- 
mutator. Thus, generally speaking, on mechanical grounds, it is 
convenient to mount the two groups of brushes side by side, the fixed 
set being mounted on the inner side and the movable set on the side 
of the commutator next the bearing. Fig. 2 shows the different 
curves connecting the power factor with the load for a motor with 
" output of 8-84 H.P. The curve a is for a short-circuited squirrel- 
e Fa the commutator being in this case short-circuited by 
ic D on the segments. This curve gives a definite 
p = or the analysis of the internal compensation. Curve b 

or brushes separated by 120 deg.—i.e.. the brushes of two neigh- 


Fig. 1.—THE CRossiNG OF THE 
BrusH CONNECTIONS, 


bouring sets coincide—and the effect is just the same as if the com- | 


mutator were short-circuited by three brushes. The power factor 


in this case is better than in a, though this improvement can be 
noticed in the ordinary type of motor. Curve c is for brushes 
separated by 160 deg., the case shown in Fig. 1 for a two-pole motor. 
The power factor for the normal output and for anything exceeding 
it is, roughly speaking, equal to unity. The curve d is like c for a 
brush distance of 160 deg., though in this case the fixed brushes are 
moved through an angle of 40 deg. from the neutral position. The 
power factor is still further improved by this alteration, and is nearly 
equal to unity even for loads below the normal rating. This moving 
of the fixed brushes in cases in which the motor is intended to run 
in both directions is usually effected automatically. Thus, while the 
movable brushes must be moved in a direction opposite to that of 
the rotation of the motor, the fixed brushes must be moved in the 
direction of rotation if the results shown in the curve d are to be 
produced. In this case it is well to arrange the star arms carrying 
the fixed brushes so that they can be moved in either direction over 
a definitely limited portion of the circumference. Thus these brushes 
would be carried round by the friction of their contact surface on 
the commutator, and in this way the brushes would be automaticall v 
carried to the most suitable position. Y 

The curves are very regular in all cases, This is due to the fact 
that the self-excitation is caused by a current component, which is 
proportional to the main current, and therefore is to some extent 
proportional to the existing load. During the second half of curve c 
and over a still greater part of curve d the power factor is nearly 
unity. In comparing this with the single-phase repulsion motor, 


10 


K i:owatts, 


Fic. 2,— PowEr-FACTOR (CURVES, 


a= Short-circuited squirrel cage. b - Brushes 120 dee. apart. c-- Brushes 160 dev.apart. 
d= Brushes 160 dee. apart and the fixed brushes displaced in the direction of rotation 
by an angle of 40 deg. from the neutral position. 


the present motor has all its advantages without any of its disad- 
vantages ; there is no need for such complications as auxiliary com- 
pounding devices. When comparing repulsion motors with the 
polyphase series motor, the low power factor of the former was 
thought to be a very doubtful point. The author's motor has an 
extremely high power factor, which may be said to be equal to unity, 
and this is quite contrary to what might have been expected to be 
possible if the single-phase repulsion motor only is taken into account. 
This is a curious instance of the fact that practical work often dis- 
covers things which remain undiscovered so long as theoretical 
methods only are applied, though the theorctician is instantly able 
to explain them when the discovery has been made. 

As far as size and efficiency are concerned this motor is very similar 
to the series motor. Precisely the same sizes are used as for the 
corresponding series motors running at the same speed; there is, 
however, a corresponding alteration of the stator winding and the 
number of the poles, because the series motor runs at speeds up to 
50 per cent. above synchronism, while the repulsion motor is a more 
or less synchronous machine. The author's motor differs from the 
polvphase series motor as well as from the single-phase repulsion 
motor in the fact that it is only at speeds below synchronism that 
it has the character of a series machine ; at speeds in the neighbour- 
hood of synchronism it has a shunt characteristic, and thus it is an 
ideal motor for lift work. The automatic internal compensation 
makes it possible to design the motor with a relatively weak tield 
in spite of its capacity for taking a considerable overload. More. 
over, it has a good starting torque. For central station work it may 
be said to be the simplest motor yet constructed which has means 
provided for improving the power factor. 
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SOME POINTS FOR CONSIDERATION. 


In the very excellent Presidential Address of Sir Jony 
SNELL to the Institution of Electrical Engineers there are 
so manv interesting points that we can only comment upon a 
few of them, and we must leave our readers to pick out the 
remainder for themselves from the abstract which 1s given 
in another column. 

We are sure that many members will be glad that Sir 
JOHN took the opportunity to refer to the work of the late 
Industrial Committee, and thus voiced what we presume is 
the opinion of the Council generally upon this subject. We 
are glad to have this pronouncement, because the Council 
received in complete silence a great deal of criticism last 
May when it became known that the Industrial Committee 
had been dissolved. The remarks by the President bear 
out the views which we expressed at the time. As we then 
said, it is essential that the Council should have in mind the 
needs of every branch of the industry, and should not side 
with any particular section. When it comes to sectional 
interests it is much better that these should be handled by 
the particular bodies having these interests, and these alone, 
at heart. For example, the Incorporated Municipal Elec- 
trical Association can deal: particularly with municipal 
interests, the British Electrical and Allied Manufacturers’ 
Association can take up questions which concern manu- 
facturers, the Electrical Contractors’ Association can deal 
especially with the contracting side of electrical work, and 
so on; but it should be impossible for the Institution to 
consider any of these interests altogether apart from others 
with which they may conflict. As the President put it, the 
Institution must adopt not only a sympathetic attitude 
towards each and all of them, but also be ready to help them, 
or, if asked, to arbitrate between them. The Institution 
must consider electrical progress as a whole, and not merely 
that of any one section. 

The question arises, what should be done to carry on the 
work which was allotted to the Industrial Committee 
and with which the committee failed to deal? Sir JOHN 
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charges may be virtually reduced very much, as far as the 


SELL makes the suggestion that there should be an 
advisorv committee composed of the president, three past | consumer is concerned, by a high diversity factor such as 
residents and three members of Council, and that this | is possible from an electric heating and cooking load. Also 
committee should have power to co-opt members and to con- | we do not know what the future may have in store for us in 
sider with them any questions that may arise from time to | the way of new developments and new methods which may 
time. The past presidents would give a certain continuity | possibly reduce our capital expenditure still further. Such 
to the work of the committee, and the co-opted members, į} reductions, however, can only affect generating plant. 
who would act merely in regard to some particular subject, | There must inevitably be a large expenditure on mains 
would give the necessary special knowledge on the subject | whatever improvements there may be in generation. In 
under discussion for the time being. We think there is | any case, it is well that we should look at the facts properly 
much to be said in favour of such a suggestion. It possesses | and not get false ideas on a subject of this kind. We think 
elastieitv, which is essential in such cases. It appears to | it will be allowed, even if we do not reach Mr. FERRANTI'S 
us that successful working would depend merely upon the | ideal so quickly as some of us may have hoped, that most of 
us will be reasonably content when a halfpenny per unit has 


spirit in which the idea was carried out, and upon the 
suitable selection of co-opted members from time to time | become the ruling price of energy for electric heating and 


to deal with each new subject. The strength of the com- 
mittee would lie in these co-opted members, and if the per- 
manent section of the committee attempted to work without 
them the committee would be foredoomed to failure. We 
see no reason, however, why any narrow policy should be 
followed provided the suggestion is given a fair trial. Sir 
Jony rightly remarks that the ultimate power to act must, 
of course. rest with the Council. That is a remark with 
which no one can cavil. but it is nevertheless a point which 
seems to have been somewhat forgotten by certain critics of 
the late Industrial Committee. 

We are glad that Sir JoHN emphasises the very great 
importance of domestic supply in the future development 
of electricity undertakings. There is a good lesson to be 
learnt from the diagram he gave showing the almost neg- 
heible effect that an increase in the heating and cooking 
load has upon the maximum demand of a station. This 
simply means that practically the whole of the heating and 
cooking load goes to the improvement of load factor, and, 
therefore. to the more economical running of the plant. This 
is one reason why the domestic load is of great importance 
and why particularly favourable terms can be given to the 
domestic consumer. Many of our station engineers are 
extremely slow to grasp the importance of this fact. 

Another interesting point referred to in the address is that 
of possible low charges to consumers in the near future. 
Üur readers will remember the prophecy made by Mr. 
FeRRANTI, when President of the Institution of Electrical 
Engineers, that electrical energy would in due time be sup- 
pled at extremely low rates, down to an eighth of a penny 
runi. Sir Jony does not agree with prophecies of this 
kind, which he regards as unduly optimistic, and he puts 
forward figures in support of his contention. We cannot go 
over the whole argument here, but one of the important 
points brought forward is that the cost of fuel accounts for 
about 25 per cent. of the total costs, and the capital charges 
account for another 47 per cent. under favourable condi- 
tions, It is suggested that the future charge for heating 
and cooking will be one halfpenny per unit. If, now, the 
whole of the cost of the fuel were to be eliminated, the 


cooking. 


REVIEWS. 


(Coples of the undermentloned works can be had from Tug ErgCTRICIAN Offices, post: 
free, on receipt of published price, adding 3d. for books published under 28. Add 


10 per cent. for abroad or for foreign books.) 


India Rubber Laboratory Practice. By W. A. Caspari, B.Sc. (Vic.),. 
Ph.D. (Jena), F.L.C. (London: Macmillan & Co.) Pp. viii. 4- 196. 


5s. net. 
This book is divided into nine chapters, an appendix and 


index. Chapter I. gives a brief description of crude, wild and 
plantation rubbers, their clief points of difference and methods 
of sampling for analytical purposes, determination of moisture, 
resin, ash, proteid and other nitrogenous matter, insoluble: 
matter and rubber preper. Chapter 1I. contains illustrations 
of laboratory machinery and apparatus for washing, drying, 
milling, centrifuging, extraction and incinerating purposes. 
The operations and methods of manipulation are briefly 
explained. Chapter III. bears the title of " Rubber Diluents." 
This chapter is devoted to the cemposition of and methods for 
analysing " factice " or vulcanised oils, reclaimed and waste- 
rubber, bitumen, pitches and resins. Results of analysis of 
typical specimens of English, German and French factice are 
tabulated; also extraction results and coeflicient of vulcanisation 
for definite percentage mixtures cf rubber, bitumen and sulphur. 

Chapter IV. deals with solid compounding materials, the 
chemical composition of pigments employed in compounding, 
their chief features, utility and methods for testing. Chapter V. 
refers to solvents for rubber, vulcanising agents, oils, waxes 
and fabrics. Chapter VI. records standard methods for 
determining the specific gravity of liquids, powders, india- 
rubber, &c., and discusses the subject from a ** compounding ” 
standpoint. 

Chapter VII. describes methods for the determination of 
various organic components of manufactured rubber, including 
cold cured goods, soft mechanicals, ebonite, rubber solutions, 
ground waste, &c. Each item is separately mentioned and the 
methods well explained. The interdependent effect of the 
presence of several bodies compounded together on the results 
of analytical tests is well brought out, and useful data are given 
for the identification of mixed materials, each possessing 


similar characteristics. 
The brevity of data on the analvsis of ebonite is covered by: 


the statement that " in all essentials its analysis is conducted 
on the same lines as that for soft rubber." Several useful 
facts, however, are recorded, notably that ‘‘ alcoholic potash, 
even if no factice at all is present, will invariably extract a few 
per cent. of saponifiable matter which has been formed bv the. 
action of sulphur upon resin, &c." The reference to rubber 
containing resins and added resins, hard varnish maker's. 
resins, &c., in connection with their separation and identifica- 


"duction would not amo | 
unt to anything very great, | ™ | . . . 
ything Y Brea tion by the acetone and epichlorhydrin tests, is, considering the 
very debatable indications obtainable by those tests on com- 


‘imply on account of the capital charges. It is, however, 
pounded rubber, wisely of a very general character. 


leressarv to bear in mind that the cost of generation is not 
the same thing as the cost to the consumer. The capital Chapter VIII. details methods for the determination cf. 
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practically all the pigments or mineral ingredients likely to be 
-employed in the industry. Not only are the chief characteris- 
tics of each material mentioned, but very valuable methods of 
reasoning for interpretation of analytical results, especially 
where components of a compound interact between themselves, 
‘under vulcanisation. or as a result of the methods employed 
during analysis. Chapter IX. briefly describes the com- 
position, nature and properties of gutta-percha and balata, and 
outlines methods for analysis of those materials. The appendix 
consists of several tables comprising analytical characteristics 
of crude rubbers, comparison of prices in diiferent measures 
and currencies, &c. 

The book is well written and discloses close practical asso- 
‘elation with rubber analvsis. The argumentative and reason- 
ing manner adopted by the author portrays a fuller appreciation 
-cf the possible complexities of the subject than if presented in 
.a more schematic or tabulated form. F. M. 


ON ATMOSPHERE REFRACTION AND ITS BEARING 
ON THE TRANSMISSION OF ELECTROMAGNETIC 
WAVES ROUND THE EARTH’S SURFACE.* 


BY J. A. FLEMING, M.A., D.SC., F.R.S. 


Apart altogether from true diffraction or from any reflective or 
refractive effects due to atmospheric ionisation the normal refraction 
of the atmosphere due to the decreasing density of the constituent 
gases as we rise above the earth s surface exercises a bending effect 
upon rays of light, and therefore also upon electric radiation sent out 
from any point in various directions. It 1s interesting to inquire 
under what conditions this ordinary atmospheric refraction taken 
alone could operate to carry a ray, starting from any point on the 
earth's surface in a tangential direction, round the earth parallel to 
its surface. It has, however, become increasingly clear of late 
years that the full explanation of the phenomena of long-distance 
radiotelegraphy, such, for instance, as the transmission of wireless 
signals a quarter of the way round the earth from Ireland to Argen- 
tina, is only to be found in atmospheric action on the transmitted 
waves, The most complete mathematical investigations, such as 
those of Prof. H. M. Macdonald,t March and Rybezynski.i show that 
it is not possible for true diffraction to contribute more than a certain 
fraction of the total effect at the distant receiving station. On the 
other hand, whilst there are indications that some of the effect is 
propagated along or through the carth's crust and follows round any 
irregularities in it, it is also clear that the major part cannot arrive 
in this manner or it would not be so dependent upon changes in the 
state of the atmosphere as regards solar illumination, as we find it 
to be. 

We are, therefore, thrown back upon the consideration of the 
question of the relation of the atmosphere to electric wave propa- 
gation through it. 

Dr. W. H. Eccles has provided the foundation for a valid theory 
- of ionic refraction and an explanation of the manner in which ionisa- 
tion of the upper air can cause an electric ray to be bent round so as 
to follow more or less the earth's curvature in its path.$ Also he has 
-considered the influence of what may be called the normal refraction 
of the atmosphere, and suggested som ^ modes of variation of refrac- 
tive index with height above the earth's surface which would tend 
to fulfil the requirements of circular propagation of the ray round the 
ea-th.1| 

The whole question of long-distance radiotelegraphy is, therefore, 
intimately bound up with fundamental questions of meteorology and 
atmospheric composition, and it may be well to refer briefly to our 
knowledge on the subject. Broadly speaking, the atmosphere may 
be divided into two regions. First, a lower region in which winds 
and convective motions keep the constituents so well mixed that 
although there is a gradual decrease of density as we ascend the 
chemical composition is not very much changed, except in the per- 
centage of water vapour and carbon dioxide. This convective region 
extends toa height of 10 or 20 miles, more or less. Above that height 


* Abstract of a Paper read before the Physical Society of London. 

+ “ The Transmission of Electric Waves around the Earth's Surface," 
'' Proc." Roy. Soe., A., Vol. XC., p. 50, 1914. 

i" Ann der Phys," Vols. XXXVII. and XLI. 

$ See Dr. W. H. Eccles, " Proc." Roy. Soc., A., Vol. LXXXVIL, p. 79, 
- June, 1912. 

| See " British Association Report," Birmingham, 1913. 
Sec. G., and THE ELECTRICIAN, Sept. 19th, 1913. 
fraction in Wireless Telegraph y." 
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we pass into a second region in which convection ceases to operate 
and differences of density in the gaseous constituents and other more 
obscure actions cause a separation to take place. The denser gases, 
oxygen and nitrogen, gradually disappear at some height dependent 
on the temperature gradient, and above this the atmosphere con- 
sists practically of hydrogen and helium, with possibly the other 
more volatile atmospheric gases—neon, krypton, &c.—present in 
some degree. 

Sir James Dewar has stated that on any permissible temperature 
gradient hypothesis the atmosphere above 60 miles or so would be 
substantially composed of hydrogen and helium. If we assume a 
homogeneous atmosphere and neglect the variation of gravity with 
height, and assume temperature to be constant or to decrease up- 
wards according to some straight line law, it is à comparatively easy 
matter to calculate the density at any height in a column of gas in 
equilibrium under the forces of gravity and its own elasticity. Thus, 
if po and qo are the pressure and density of the gas at the earth's 
surface, and q and p the same at any height A above it, and if T is the 
absolute temperature, g the acceleration of gravity and G the gas 
constant. then we can obtain the equation : 


a 
F ae a ee ee 
If R is the mean radius of the earth, and if the mean value of 
gravity at the surface is 980, then g=980R?/(R+/)? nearly. Since 
the variation of gravity is only about 5 per cent. in a height of 100 
miles we make no great error in considering it as a constant. There 
is more difficulty in finding a function of h to express the tempera- 
ture. One of the results brought to light by modern observations 
with sounding balloons is that the atmosphere may be divided into 
two regions in which the distribution of temperature is very different. 
In the lower region there is a continual fall in temperature up to a 
height of about 10 km., or 6 miles or so, at the rate of about 6 C. per 
kilometre. Above this level the temperature becomes constant for 
a certain unascertainable range. Bevond that it is reasonable to 
suppose there is a second gradient of temperature falling towards the 
temperature of space. If we consider the temperature and gravity 
constant at various heights the integral of equation (1) is 
ho ig. 
q= (9€ GI $ € C ao oO wc ee (2) 
showing that the density decreases in accordance with an exponen- 
tial law. If we assume a linear temperature gradient of 9 C. per 
kilometre, so that T is a function of the height ^ of the form. 


B 
T=1\(1— 71), 


where 8— 6 nearly, and T, is the absolute temperature at the earth's 
surface, then equation (1) takes the form 
dq g dh 
q GT, (1—Bh/T,) 
EC 
Gg (1—Bh/T)) 


The integral of this is 
B aa 
= | ara h . . . . . D * . (4) 
q a T 


0 


subject to the condition that À must not be greater than T)/f. 

If 8 is taken as the temperature fall in absolute degrees per kilo- 
metre, and if we take gravitv as 980 and the absolute density of air as 
1/800 at a pressure of 106 dynes per square centimetre, then we have 


a  980x T,x 165 49 T, 
Gg S800xgx1605 400 B’ 


the kilometre being the unit of length. If we take the average 
temperature of the air at the earth's surface to be 300°abs.=T,, and 
if 8 — 6? per kilometre then g/G8 —49/8— 6-125. This is rather a high 
value for T-, but we take 300 to get a round number. 


We have then 
h 9125 
q=4(1- = ) D ae t9 dde uo WE 


This last expression, which takes account of the temperature gradient, 
is really more simple than the exponential expression (2), but (4) is 
limited in range to T,/8 km., at which g=0, whereas (2) gives q—0 
at an infinite distance. It is clear, however, that 8 is not constant 
throughout the whole height of the atmosphere. Throughout the 
region of the troposphere the formula (4) gives a ratio for ¢/4o numeri- 
cally less than that given by (2). We can next consider the atmo- 
spheric condition above the so-called convective region. In the 
latter the ingredients of the atmosphere are kept so well mixed by 


N 
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of the earth and (r— R) is the height above the earth’s surface. The 
symbol a stands for g/GT, where g is the acceleration of gravity, G is 
the gas constant, and T the absolute temperature. From these three 


equations we can obtain 


—ÁM ġġ ÓÀ 
winds that the relative proportions will not be altered with height, 
although the absolute density will be reduced. If, then, we insert in 
(4a) the value qa= 0:001293, this being the density of air at the earth's 
surface, it will give us the density g at any height below 10 km. fairly 
accurately. Above the convective region Dalton's law will begin to 
assert itself, and the constituent gases will attenuate independently, 
each gas attenuating in density according to the law as expressed by 
equations (2) or (4). Since the gas constant varies inversely as the 
density of the gas, it follows that the denser gases fade away soonest. 
Table I. gives the values of q/q, that is. the ratio of the density at 
the surface to the density at a height h km., for different gases as 


follows :— 


r p r 
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Now 


Also gg the density of the air at the earth's surface under a pressure 
of 109 dynes per square centimetre is nearly equal to 1/800. Hence 


n Tablo L a=98/(8 x 10). 

E — — ——— RT . Q,/q&t 100 km. i / . : 

M c +1 The dimensions of a are inversely as a length. Hence, if we take 
He litiiiiccsssetesiacus cosas E E N ETA 17:36 the centimetre as unit of length 1/a=8 x 905 nearly. If. however, 
CONUM 1,570,000 we reckon lengths or heights in kilometres then the numerical value 
NITODED: i 5d ei aE fee Ro NE Dove sto M SIN eiua. 475,500,000 of a= 1/8 nearly. Accordingly the following simple expression gives 
Oxygen .......e eene HH Hn nnne 8,257,000,000 the radius of curvature of the ray 

The above figures show without further explanation that at a 8r nu (9) 

p> RS . . . . " . . ° 
l p—l 


height of 100 km. or 60 miles the atmosphere consists substantially 
of hydrogen and helium. At 50 km. height there is, however, a very 
large proportion of nitrogen and some oxygen. 

We are now in a position to consider the refractive effects of the 
atmosphere at various heights. In gases the refractivity (u— 1) is 
connected with the density q with fair accuracy by Gladstone and 
Dale's law (y—1)g— À—8 constant. The constant A may be called 
Gladstone and Dale's constant. Its value for various gases are given 
in Table II. We can then calculate the curvature of a ray passing 
through the atmosphere as follows :— 

The atmosphere may approximately be considered as formed of 
concentric layers of gas having refractive indices which decrease as 


Consider, then, a ray starting horizontally from a point on the 
earth's surface. We have at that point r=/=R=the earth s radius, 
and p= 1-000294. Hence, u/(u — 1)— 10,000/3 nearly, and the radius 
of curvature of the ray at starting — 80,000/3 — 26,666 km., or 16,000 
miles, or about four times the radius of curvature of the earth. 

As the point considered is taken farther from the source the radius 
of curvature of the ray at that point increases. For we have 

im 2. s s (00) 


eee ee 


But p is very nearly unity, and A and a are particular constants 
for each gas, whilst / is never very much greater than r, and the 
density q continually diminishes with increasing altitude. Hence, 
p r&pidly increases with increase of distance of the point on the ray 
considered, as we take it farther from the source on the earth's 
surface. Since a is equal to gqo/p,, it is clear, if lengths are measured 
in kilometres, that a=98/q. Also gu,—1-—4AÀq, Accordingly, 
taking the source at the earth's surface, where / and r are equal, and 
considering the ray emitted tangentially by the earth's surface, we 
have 

Ha ]. 
PT AQ occ 099 

But m for all gases is very nearly unity, and A has values for 
various gases as in Table II. below. The constant A may be called 
the Gladstone and Dale constant, and q, is the density of the gas at 
0°C. and 105 dynes per square centimetre pressure. 


Table II. 
Refractive index m at | —]1 
Gas, O*C. and 105 dynes/cm.? Te i 
Hydrogen vsccciweccmactsiverias 1-000138 ......... 1:56 
Heliüm: 21 etras tutes 1-000035 .  ......... 0-197 
hv uere 10000687 ^ ......... 0:0777 
Fra. 1. Nitrogen a:sccgaseausssuousseres 1000300 asn. 0:242 
ORY BOM e 1000272 ^ — ......... 0-193 
the altitude increases. Let us take the centre of the earth as origin Argon esie a 1-000285 ......... 0-161 
and consider the curved path of any ray travelling to or from the ER eee TOMOS evt wee 
arth (see Fig. 1). Then if a tangent is drawn at any point P to this TC lege MEME 1000293 ^... 0-227 


curve, and if / is the length of the perpendicular let fall from the 
origin on the tangent, and y the refractive index at the point of 
contact of the tangent with the curve, it can easily be shown that all 
along the path of the ray the product lp is constant (see Parkinson's 
“Optics,” p. 109). Again, if r is the radius vector to that point, and 
if pis the radius of curvature at the same point, it is easily shown that 
p*rdríd. Also by Gladstone and Dale's law, the quotient (u—1)/¢ 
=A, where q is the density at that point, will be a constant different 
for each gas, Taking the expression (2) to represent the variation 
of density with height, we have the following three equations : 


In the formula (10a), if we substitute the values for air, viz., 
po — 1-000293, A — 0-227 and 4,— 0-001293 we find 5— 27,000 km. as 
before, or 4-1 times the earth's radius. Again, if we suppose the 
atmosphere consisted wholly of hydrogen, then inserting in formula 
(10a) the values u= 1-000138, A= 1-56 and g,=0-00008837, we find 
p= 880,000 km. or 136 times the earth's radius. If, however, the 
atmosphere consisted wholly of krypton, for which pọ= 1-000424, 
A—0-117 and g,—0-0036125, we find 9— 6,682 km., or about the 
same as the earth's mean radius. Finally, if the atmosphere con- 
sisted wholly of xenon, for which j44,—1-000693, A-—0-123, 


E 5 
x 3 2) qo= 0:005643, then we find p= 2,768 km. which is much less than the 
ast a as (6) earth’s radius. On the assumption, therefore, above made as to 
A 41 doe WEGE MU uniform temperature we find the following remarkable result. 
If the earth's atmosphere consisted wholly of krypton a ray of 


light sent out tangentially to the earth's surface would be refracted 
round the earth parallel to the surface, and never escape at all from 
the atmosphere. If, therefore, the atmosphere consisted entirely of 
krypton, wireless telegraphy right round the earth might be easily 
possible in consequence of this circular refraction of a tangentially 


emitted ray. 
This curious result can be confirmed in another way. If we con- 


dr 
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here C and A are constants and r is the radius vector from the centre 
of the earth to any point on the ray at which the refractive index of 
the air is u, whilst J is the length of the perpendicular from the centre 
of the earth on the tangent to the ray at that point. Also p is the 

us of curvature of the ray at that point, and R is the mean radius 
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sider a plane wave travelling round the earth with wave front always 
vertical or in a radial direction then an equation can be found 

l 
Rg 
GT 

But g/GT — a— 98A, as already shown, and since Rg/GT is always 
very much greater than unity, the formula (11) is equivalent to 

| l 
eat a E E (12) 

This is practically identical with formula (10a), when p=R. Hence 
(12) gives us the value of q required for circular refraction. Accord- 
ingly if the terrestrial atmosphere consisted wholly of a gəs having 
a density about twice that of air, but the same Gladstone and Dale 
constant A, then the radius of curvature at starting of a ray ot light 
sent out tangentially to the earth's surface would be identical with 
the curvature of the earth, and the ray would follow round the earth 
and never leave it. It remains to consider the modification which 
will be introduced into th^ expression (10a) for the radius of curva- 
ture of the ray if we take into account the temperature gradient. If 
in place of the expression (2) for the densitv at various heights, which 
neglects temperature gradient, we use the expression (4) which 
assumes a uniform temperature gradient, and employ (4) in place of 
(2) in obtaining the formula for the radius or the curvature of the ray 
it is quite easy to show that we obtain the result 


r op f B — 

p la n T/ R) Vw» 4e sta did) 
where the letters have the same signification as before. Hence when 
h=r—R=0 the last expression becomes identical with (10a) and also 
with (12). The same expression is therefore obtained in three differ- 
ent ways for the radius of curvature of a horizontally emitted ray at 
the point of emission. 

There appears to be a considerable amount of evidence that many 
of the spectral lines in the aurora spectrum are due to the more 
volatile constituents in the air. If any auroral lines due to electric 
discharges at a height above 40 km. or 50 km. are lines of krypton 
or xenon then the question presents itself: How do these dense rare 
gases rise to such heights ? If one may be so bold as to hazard a 
rash suggestion, perhaps the neon and krypton are manufactured 
1n situ by atmospheric electric discharges passing through the rarefied 
hydrogen, in the manner suggested by recent researches of Profs. 
Collie and Patterson. Another question which suggests itself for 
consideration is, whether the ionisation of the upper regions of the 
atmosphere, upon which the actual bending of radiotelegraphic 
waves partly depends, is more easily effected because of the presence 
there of these non-valent gases neon, helium, &c. The high con- 
ductivity and. small dielectric strength of these gases must be con- 
nected with ease of ionisation. It might be worth while to test the 
facility for ionisation of different gases under ultra-violet light. 

In conclusion, the effect of a variation in the earth's diameter may 
be pointed out. Referring to equation (11) since Rg/GT is always 
large compared with unity, the equation can be written 


p—l= (11) 


1 


(14) 


But at 0°C., GT—109/g,. Hence for the same temperature and 
gas the product Rgq,? is constant. Now gravity at the surface of a 
planet varies as the radius, if the mean density of the planet remains 
constant. Hence for the same chemical constitution and the same 
pressure and temperature of the atmosphere the conditions for the 
circular refraction of a tangential ray or its following closely round 
the surface will be complied with if the radius of th? planet varies 
inversely as the surface density of the atmosphere. 

If the Gladstone and Dale constant A had a constant value of 0-25 
then on our earth, it would be necessary for the atmosphere to have 
double its present density to fulfil the condition for circular refraction. 
Therefore, for the same density as at present it would be sufficient if 
the earth had double its present radius also to fulfil it. This shows 
that on a large planet such as Jupiter, having also a dense atmosphere, 
no ray of light emitted at or near the horizontal direction at any 
point could escape from the atmosphere. Also it follows that, except 
in so far as distant vision was hindered by absorption of light, it 
would be possible to see objects on the surface at a much greater 
angular distance than is possible on our earth. 

These conclusions have merely & theoretical interest, but they 
show how closely the possible range of long-distance radiotelegraphy 
is connected both with the size of the planet and the nature of the 
atmosphere in which it is conducted. Having regard to the great 
variations which exist in planetary atmospheres it is quite possible 
our earth is unique in this respect, as in many others, in being perhaps 
the only planet on which long.distance wireless telgraphy is possible. 


conductor of 700 lb. and an insulator o 
mile, the weight-ratio being thus 1-944. "The commercial effi- 
ciency of this core is about 90 per cent., assuming the insu- 
lator to cost six times as much as the conductor by weight. 
Were it possible to employ the insulator and conductor in the 


most economical proportions, a core approximately 


CORRESPONDENCE. 
—»9——— 
SUBMARINE CABLE CORES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Mr. W. A. Price has shown that the KR of a sub- 
marine cable core of fixed outer diameter is a minimum when 
the ratio D/d is 1-649. This ratio is given when the weights of 
conductor and insulator are in the proportion of 5:24 to 1. On 
p. 11 of your issue of October 9th Dr. Malcolm points out that 
if the costs by weight of gutta-percha and copper are in the 
inverse ratio of their specific gravities (7.e., 9 to 1) the above ratio 
for D/d will give a core that fulfils the more important require- 
ment of providing the maximum traffic-carrving capacity for a 
fixed expenditure of capital on the core. 

The ratio of price taken by Dr. Malcolm is somewhat high, 
and perhaps it would be nearer the facts to assume that the 
insulating material of a submarine cable core is 53 to 64 times 
as expensive as the conductor. With this price-ratio, to 
obtain the greatest speed from a core of fixed cost the con- 
ductor should weigh about four times as much as the insu- 
lator. This proportion is, of course, quite impracticable, as 
the radial thickness of insulator would not be sufficiently great 
for adequate mechanical strength. : 

The fact that it is impossible to employ the insulator and 
conductor in the most economical proportions is not, however, 
of paramount importance, particularly with large cores. On 
the accompanying curves is plotted variation of the reciprocal 
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of KR with weight-ratio for cores of constant cost ; two curves 
are given, for price-ratios of 54 and 64. 
that speed is inversely proportional to KR, these curves show 
the “ commercial efficiency " of a core—i.e., its speed expressed 
as a percentage of the speed that would be obtained if the same 
capital were expended on a core with the insulator and con- 
ductor in the most economical proportions. 


On the assumption 


The largest core so far employed in a actual cable has a 
. 960 lb. per nautical 


1,041 lb. cu. 
254 G.P. 


would have the same speed as the 700/360 core, but would cost 
about 103 per cent. less. The cost of the core, however, is 
only part of the whole cost of a submarine cable, and for an 
Atlantic cable with a 700/360 core roughly two-thirds of the 
capital value is represented by the core. By substituting the 
ideal (but impracticable) core, therefore, a saving of less than 
7 per cent. on the total capital cost would be effected, which 
would go but little way towards reducing the cost of cable- 
grams to Sir J. Henniker-Heaton's penny a word. 


Dr. Malcolm refers to non-essential requirements in speci- 
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efforts, have managed to maintain for us a high place in the 


‘ong as having hindered the improvements which have been on l 
S RUE in the direction of decreased specific world of research. It is instructive, however, n" note e. 
inductive capacity. It would be interesting to know the reason practically all the advance which has been mac : recent 
for this. more especially with regard to the very wide dielectric | years, in heavy electrical engineering, has heen p T 
stipulations in. the specifications of the more important cable | results of research not made in England. The metal filamen 

lamp, the half-watt lamp. the flame are lamp, the single-phase 
commutator motor, high voltage transmission, high-speed 
generators, the cascade rotary converter, the polyphase com- 
mutator motor, the mercury arc rectifier, electrolytic lightning 
arresters—all these owe their development to the research 
laboratories of other countries. We content ourselves with 
manufacturing and selling the things that others have developed. - 

This blindness to the value of research is shown not only in 
our methods of commerce but also in our system of technical 
education. Much of the important research of Germany is 
rarnied out in the technical schools by the professors and 
teachers, their work being so laid out that liberal time and 
facilities are available for research. In England such research 
as is accomplished in the schools has to be crowded into weary 
days already overfilled with teaching and administrative work. 

I have spoken, in. particular, of our methods in heavy elec- 
trical engineering, since these bear, perhaps, more directly 
upon our trade than do telegraphy and telephony. Neverthe- 
less, if improvement is to be made it had better be made all 
round, As regards telegraphy, 1 will mention hut two matters, 
the one bearing upon the manufacturing and the other upon 
the technical side of the subject. 

The standard Morse sounder of the G.P.O. is listed at 
£l. 15s, and costs the G.P.O., I believe, £l. Ds. H. 
properly designed it would cost less than 103. !. [ts majestic 
swans neck, its elaborately arched bridge piece, its intricate 
spring adjustment, its squared and polished surfaces—all in 
massive brass—such design might be worthy of an artistic 
ironmonger, but is not worthy of an engineer. 

On the technical side E would call attention to the method of a 
famous cable company of training its staff. Instead of a thorough 
course In the first principles of electricity and magnetism supple- 
mented by elementary experiments, these men are given a brief 
and superficial outline of principles and are set at once to liandle 
apparatus whose construction. they neither know nor are 
required to know. Their sole object is to be able, as auto- 
matically as possible, to handle standard forms of apparatus, 
wired according to diagrams contained in a standard handbook. 
Their training is laid out so that with as little expenditure of 
time and energy as possible, they may become speedy auto- 
matie machines suited to the company's system. Even this 
brief lecture and laboratory course of which I have spoken 
would not be given were it not for the energy and zeal of on^ 
particular member of the staff. 

On our trade methods in telephony nothing need be said, 
except that our backwardness in the use of the telephone makes 
us à source of amazed amusement to other nations. When I 
find that the telephone directory of London, with its 9,000,000 
inhabitants, i5 no bigger than that of a city of less than one- 
tenth the size in the United States, I conclude that something 
Is wrong with our methods;-—I am, &e., 


London, Oct. 31. F. M. Denton. 


companies. TP 
In the same article it is suggested that a substitute for the 


gutta-percha insulating compound now invariably used for 
submarine cables may be found in indiarubber. The vul- 
canised material has been frequently used in the past, but with 
rot entirely satisfactory results, particularly in deep water. Its 
specific inductive capacity is higher than that of gutta-percha, 
and after prelonged submersion a tendency has been noted in 
many cases for the capacity to increase, whilst that of G.P. 
cores remains constant. 

Dr. Malcolm hints at the possibility of the discovery or 
development of other insulators than gutta-percha with a 
lower dielectric constant. Jt would be of great interest to all 
engaged in submarine telegraphy to hear particulars of any 
advances made ia this direction.—I am, &c., 

London, Oct. 28. R. M. SAYERS. 


OUR TRADE AND GERMAN METHODS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Siz: I have read with interest your recent editorials, one 
upon our methods of trade, as influencing our ability to hold 
the trade we hope to recapture from Germany, and tlie other 
upon the traming of engineers. It seems to me that these two 
matters hang very closely together. The letters, from some 
290 engineers, upon which the Committee cn technical training 
based their report, must surely serve as some indication of the 
methods of trade favoured by the majority of engineers of this 
country. These letters show, as you point out, that there is a 
wod deal of prejudice still existing against technical college 
traning, one firm candidly stating that technically trained 
students are of no use © for dividend earning." Is there not 
an obvious and painful deduction to be drawn from this 2 

If a firm, advertising for clerks, showed prejudice against. 
such as could write, a not unnatural deduction would be that 
not clerks, but probably errand boys were really wanted. And 
ifahility to write were considered no use " for dividend earning 
one might reasonably conclude that the methods of the firm 
were of a somewhat primitive nature. 

Trade captured, on the strength of the present state of war, 
hy firms which have a prejudice against the technically-trained 
student and find him no earner of dividends, will be lost. again 
as soon as the war is over. We are aware thai during recent 
Years much of our best trade, and much new trade that we 
should like to have had, has been captured by Germany—and 
this in spite of our many national advantages over her, such, 
for instance, as sound common sense and a healthy, vigorous 
outlook upon life, to which, I suppose, We owe our unsurpassed 
eovernment, our freedom and our Empire. The matters in 
which Germany surpasses us are less fundamental but of great 
importance. Amongst these is her system of technical training 
for engineers. 

It would be ludicrous. to suggest that there could be, iv 
Germany, two opinions as to the advisability of a technical 
college training for a man who intends to become an engineer. 
Even the ordinary draughtsman is expected to have had 
sufficient technical training to enable him to make good use 
of lis Hütte (the standard, highly technical, engineers’ pocket 
hook of the Germans). The result is that Germany has got 
well ahead of us in the application of scientific knowledge to 
engineering. Her advance has been due to su perioritv. of 
method. and any trade which we now manage to re-capture 
will surely be lost to us again unless our methods are improved. 

As the German feels towards technical training so also he 
feels towards research, and every manufacturing firm of im- 
portance has a well-equipped department for research. We in 
England are only just beginning to wake up to the importance 
of this matter, and but few of our firms can boast a research 
department, Fortunately we have been and continue to be 
essed with a succession of geniuses who, by their individual ' 


CALCULATION OF THE MAGNETISING CURRENT OF 
THREE-PHASIE INDUCTION MOTORS, 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : [ was very glad to see Mr. Clavton's letter in your last 
issue. Perhaps the following particulars may be of interest : 
I believe it is made clear in the above mentioned article that, 
to the best of the author's belief, the idea on which the method 
of caleulating the magnetising current is based is due to Dr. 
Kloss. This method is so simple and vives results so uni- 
formly satisfactory that one of the advanced students at the 
City and Guilds (Engineering) College, Mr. W. H. Barling, and 
mvself decided to try and find out the cause of this constancy. 
In the original article published in the “ Elektrotechnik und 
Maschinenbau," Kloss proceeded graphically with the M.M.F. 
curve for four slots per pole and phase, but only for the case 
corresponding to the pointed curve in our article. Actually, 
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however, the M.M.F. mean wares of a three-phase winding 
fluctuate betur cen the tivo estreme valies—namelv. a pointed curve 
anl a flat-topped curve. The relative height of these curves is 


2: 4/3. It seemed preferable, therefore, to analyse these two sim- 
ple curves in order to find the true mean. and the analysisshowed 
that they had a common fundamental. This constant, therefore, 
we took as the true mean, anditis ditficult to see how the sm ill 
harmonies of varying sign can affect the result in any way. 

The agreement bet ween the results given by the two methods 
is hoth stated and explained in the article. The other point : 
raised by Mr. Clavcon are not concerned with ihe main object 
of the article, and their discussion can be left to others. 

I should like to take this opportunity of expressing my regret 
that the reference to an abstract of Dr. Kloss5 article in THE 
Va gcrRICIAN is wiong.— Tam, &c., 

London, Nov. 3. Pil 


A DISCLAIMER BY MESSRS. SPAGNOLIT'TIH. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: It having come to our knowledge that a report ha: 
been circulated that this company is in some way 7 German 
controlled," or m any case supplies goods of forega origin, we 
desire to state emphatiedlly that such reports are absolutely 
false. To most of our friends in the electrical world who 
know the personnel of this ccmnanv the report must seem 
exceedingly absurd, but it has unfortunately r received credence 
in some circles ; hence the nece ssItv of our taking notice of it. 

Some months before the war broke out we hüd arranged, 
in consequence of the continued growth of our business, to 
obtain further capital and build a new up-to-date factory. It 
was also decided when Mr. J. E. Spagnoletti left the eomoany 
to adopt a new name, and ultimately a new company. the 
Park Royal Engineering Works (Ltd.). was formed with the 
object of taking over the business under the new conditions. 

Had it not been. i in the first instance, for the builders’ strike. 
and subsequently, on the declaration of war, for the pressure of 
Government. orders, this scheme ere now would have been 
completed, and the business of Spagnolettt Limited nen- 


S. PARKER SMITI. 


existent under that name. 


Every member of the board, all the debenture-holders and 
shareholders of both Spaenoletti Limited and the Park Roval 
Engineering Works (Ltd.) are British subjects. Further, the 
managing directors, stalf, and all workmen emploved are 
British, and the material used and the goods produced are 
solely of British desiun and make. 

One of the managing directors, Mr. J. Lothian Nicholson, a 
son of the late leneral Sir Lothian Nicholson, Governor of 
Gibraltar, has four brothers at the present moment at the 
front, two m the Army and two in the Navy, while a fifth 
brother, serving in the Indian Army, mwy shortly also be join- 
ing his other brothers at the front. 

In addition to the damage done to both companies bv these 
base and groundless rumours it is needless to point out how 
painful it is to Mr. Nicholson to hear 1t even suggested that his 
company is In any Wav eonnected with his countr V s enemies. 

We shall be verv much obliged to anvone w pos can give us 
any further information as to the source of iliese rumours, in 
order that we mav ai once take legal steps to prevent their 
repetition.— We are, &c., SPAGNOLETTI LIMITED. 

London, Nov. 3. H. M. Bavrv, 

Secretary and Joint Managing Director. 


LEGAL INTELLIGENCE. 


[md 


Attorney-General (ex rel. Long Eaton Gas Co.) v. Long Eaton 
Urban District Council. 


Qn Thursday last the Court of Appeal (the Master of the Rolls and 
Lords Justices Kennedy and Swinfen Eady) heard the appeal of defen- 
dants from a judgment of Mr. Justice Sargant. The gas company sought 
an injunction to restrain an alleged breach by defendant Council of the 
provisions of seca, 19 and 20 of the Electric. Lighting Act. 1882. The 
judgment (which was in favour of the gas ccmpany) was reported in 
THe ELECTRICIAN for May 15 (p. 236). 

Mr. Vesey Knox, K.C., Mr. Martelli, K.C.. and Mes. Courthorpe Munroe 
appeared for appellants; and Mr. Mark Romer, K.C., and Mr. Percy 
Whe ler for respondents. 
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Mr. Vesey Kyox said that the case raised à very important question 
ax to the interpretation of sees. 19 and 20 of the Electric Lighting Act, 
1882. which dealt with equality. and undue preference. The Council 
were the “undertakers " under the Long Eaton Electric Lighting Order, 
1900. Having quoted secs. 19 and 20 of the 1852 Act, counsel said that 
the Council had in force a tariff according to whic h larger factories 
were supplied at the price of 1d. per unit for power and roughly 3d. por 
unit for energy used for liodie these factories: that was reducible in 
certain circumstances. What the Council decided was that after a 
certain date factories not wholly lighted by electricity should pay Id. 
instead of fd. for power. The action was brought by the Attorney- 
General on the relation of the gas company and not on the relation of Any 
consumer who had suffered from the undue preference. Jt had been 


decided by the learned judge that that was contrary to the provisions of | 


the Electric Lighting Acts, and he had laid down very clearly the law as 
he conceived it to be as to the interpretation of the two relevent sections 
of the Act of 1882... He had laid down very clearly what he conceived 
to be the meaning of those two sections taken together, In the course of 
his judement the learned judge said this: © 1t would seem that * A7 must 
not be charged less than ^ BO merely to overcome a greater reluctance on 
the part of ^ A7 to become a customes, or to induce © A? to become a 
customer in respect of another supply, although either of these reasons 
might be a good commercial reason for charging less to © A? were the 
publi undertakers merely carrving on any ordinary commercial business, 
On the other hand, any circumstances which render it less costly or other- 
wise more profitable to supply 7 AC than ' B? contribute a legitimate 
reason for making a lower charge to! AC for the same supply. And if the 
court once came to the conclusion that some such circumstance existed 
then proof would not be required that the diminution in the charge was 
precisely equivalent to the diminution in the cost of the supply.” The 
judgment was regarded throughout the country by electricity under- 
takers with consternation, and that if the law was as was laid down by 
his lordship the law must be altered, as otherwise electric supply could 
not be continued. A second consideration which he thought the learned 
judge had overlooked was that this business was an extremely com- 
petitive one, and was very difficult to get. Appellants had the gas com. 
pany competing with them for the supply of light, and in a less degres 
for powers Then in the case of power there was a competition with 
steam. and in that particular district a large number of manufacturers 
gave up steam and took electricity. Those were things which could not 
be overlooked in connection with the supply of electricity, and if they 
were overlooked the result would be bankruptey. He did not shirk 
from justifying the circular as a whole, but the question was whether 
anvone had been unduly preferred. 

Lord Justice SWINFEN Expy: Whether you claim to do what the cir- 
cular says. 

Mr. VESEY Knox: In fact we never did that. 

The MASTER oF THE Ronis: You must stand or fall by the circular. 

Mr. Vesey KNox: The tariff is not to be held unjustifiable because 
there are hard cases, 

Lord Justice KENNEDY : The question is whether there are illegal cases 
under it. Supposing vou had added a postseript to the circula: - N.B. 
This circular will only be substantially carried out. Would that have 
made any difference 7 

Mr. Vesey KNox : As F have said, I do not shirk from justifying the 
cireulas as a whole. 1 do not say that in some cases this tarif would not 
work hardship. 

Lord Justice SWINFEN Espy : Would it give a preference ? 

Mr. VESEY KNoX : Not an undue preference. 


Proceeding, the learned. counsel said the question was whether you. 


could differentiate between the man who gave his whole custom and ‘the 
man who did not. 


Lord Justice SwiNrFEN Eapy : Although both are possibly having the 
same amount of electricity for lighting and for power. 

Mr. Vesey KNox : Possi" ly. But nothing would ereate so many 
undue preferences as a flat rate; aad if cost is the basis on which vou are to 
regulate vour charges, that creates he greatest number of unfairnesses. 

Lord Justice KENNEDY : What the legislature does is not to allow the 
commercial element to come in and differentiate bet ween people. becaus? 
in giving you powers they think it right to protect persons of all kinds 
from having commercial considerations thrust upon them. 


Lord Justice 8SwixrEN Eapv : The point is this. You say where you 
can justify a preference on commercial grounds the pre ference cannot be 
undue, 

Mr. Vesky Kxox: I do not put it so high. I say in considering 
whether a preference is due or undue any commercial reason is à circum- 
stance to. be considered, The point of the judgment of Mr. Juste. 
Sargant is that vou are not to take competition into account at all. I 
will deal with the evidence on the basis that, looking only at the basis of 
cost this differentiation was justified, and I say that so far as the facts are 
decided against me, the judge has decided against the weight of evidence. 
But first I wish to point out that as a matter of law, competition is ruled 
out altogether by the judge. 


The MASTER OF THE Ronis: You say that it has to he taken int» 


account in favour of the Council. 

Mr. VEsEY RKNox : The object of taking it into account is to compete. 

Lord Justice SWINFEN Bapy: And get a monopoly by driving out 
competition, 

Me. Vesey Kyox: Yes. Get all the business vou ean deal with 
economic ally ; ; that is the duty of the undertaker, an: dle can do it unless 
something is done to prejudice an individual. Of course, we are not 
entitled to give a preference to the chairman of the Urban Council. 
If we can justify it on good commercial grounds, there is no reason why 
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we should not do it; but we cannot do it merely because of his position. 
It was because the judge had decided the price depended on relative 
cost that the case had assumed such importance, 

hanl Justice SWINFEN Eapy: There ts no judgment to that effect. 
The only judzment is “the Court doth declare that the defendants in 
making the differentiation referred to in the circular dated Sept. 26, 1911, 
hetween those consumers of electricity of over 6,000 units per quarter for 
power who do, and those who do not take their lighting conclusively from 
the defendants are acting in breach of the provisions of secs. 19 and 20 of 
the Electrie Lighting Act of 1882.” 

Mi Vesey RNoX : And the evidence wasthat that had never heen done. 

Mr, Rover: The evidence was that the cireular had frightened two 
ventlemen, 

ond Justice SWINFEN Eapy: Having issued the circular you can 
hardly dispute that you threatened people with a preference. 

The Master oF THE Rotts: At any rate you issued the circular which 
on our view ix contrary to the Act of Parliament. 

Mr. Vesey RNox : T am conscious of that point. T say his lordship 
misdirected himself in coming to his conclusion as to which the preference 
was undue, The effect of the charges was shown to be that the average 
price for lighting on the reduced scale was Z:863d. per unit, and that the 
average price for power was 0:759d. The total ave age price was 
(wed, per unit, so that i£ it were right that the whole supply must be 
looked to the difference between the gentlemen who were said to have 
heen preferred was the difference between Id. and 0:036d., à very minute 
diference indeed, Although. the immediate order of the Court was 
merely an order for a declaration that the circular was a breach of the 
Act of Parliament vet the judge clearly expressed the view that unless the 
Councils tarit? was so altered as to make differentiation only on the basis 
of cost an injunction would go. If the Court were against him on the one 
point as to the circular not. being in breach of the Act of Parliament, it 
would he convenient if they would deal with the other points, and afford the 
Council some guidance when they came to make alterations in their tariff. 

Lord Justice SWINFEN Eapy : The only question we have to consider 
is whether the declaration is right. 

The Master oF THE Rorrs: [t seems to me that all we have to do is to 
bek at the circular, and see whether that is or is not consistent. with the 
Act of Parliament. 

Lord Justice SWINFEN Eapy: In vour circular vou say : We supply 
curent to two persons under exactly the same conditions subject only to 
this- that one of the two is a man who works a gas engine; we will 
charge him more. Is the fact that one customer having a gas engine by 
which he works a machine (which does not touch the fringe of these ques- 
tions that have been developed) a reason why vou should charge him 
more than anyone else ? 

Mr. Vesey KNox did not contend that there might not be cases of 
hardship, It was almost impossible to have any tariff which would not 
produce a number of results which it would be hard to justify. But 
what the Council did in the hard cases was not to enforce the circular. 

Lord Justice SWINFEN Expy : Is that difference not illegal ? 

Me, Vesey KNox submitted not, fn making rules you had to regard 
all the eustomers that would be profitable to the undertaking having 
egard to the difficulty of getting contracts. He submitted that the 
appeal oneht to be allowed. 

Mr. Martens having followed on the same side, their Lordships, 
without calling on the other side, dismissed the appeal. 

The Master oF THE Robes, in giving judgment, dealt first with a point 
noul by Mr. Martelli, who said the error in the cireular was never 
ated upon, That seemed to him to be an absolutely irrelevant remark. 
lfa man threatened and intended to do something, and asserted the right 
to do at, the Court would grant an injunction to restrain him. It was 
relevant to consider whether he had or had not done it. The Long 
Faton Urban Council, who were electricity undertakers, issued on Sept. 
W. 1011, the cireular complained of. They had not withdrawn that 
anular, and by their defence they said it was quite right. He could not 
listen for à moment to the suggestion that though the circular was wrong 
the declaration. was improper, because thev, in fact, had chosen not to 
enforee it, They had no right to threaten and intend to do that which 
the ireualr stated if the circular was wrong, As to whether the circular 
was ht or wrong he had difficulty in treating the matter seriously. 
I wemed so plainly wrong that he was not. going to waste words on it. 
Taking the instance, and he should have thought the not uncommon 
mtanee, Which Lord Justice Swinfen Eady put to counsel, there were 
two factories, similar in circumstances and in extent, both of which were 
"apples with electricity for lighting and for power. Was there any reason 
for notifying a different charge to either of those men because one of them 
mizht have a wing to his factory, or another small factory which was not 
"iili «dl with electric lighting, but was supplied with gas, acetylene or 
whatever it might be? It seemed to him that that would be acting 
di tly in the teeth of sec. 19. They were not supplicd under the same 
lems, although the circumstances were similar, There was no possible 
ovication for differentiation. He thought also that the case fell 
within sec, 20, Take the case of a substantially different use by one of 
two persons, the circumstances being otherwise identical. Was there 
any nstitication for differentiation ? He thought not. The judge had 
oe in making the differentiation the Council were acting In 
Tach of sees, 19 and 20. In his opinion, it was impossible seriously to 
"ibt that that declaration was perfectly correct. He could not under- 
“and the arcumeat that they ought to consider the propositions laid down 
Phe pele, It was not their duty to go into matters of that kind. and 
all they had to see to was: Was the order right or wrong? In his opinion 
I «i tivht, and the appeal must be dismissed, with costs. 

Lands Justices Kennedy and Swinfen Kady concurred. 


On Friday Mr. Justice Sargant delivered his reserved judgment in this 
action. 

His Lorpsuie said plaintiffs sought to restrain the defendant, & 
former servant, from selling, manufacturing or dealing in, either by 
himself or in conjunction with or as servant or agent of any other 
person, any pulley blocks, overhead runways, electric overhead runways, 
overhead tramways or overhead cranes, and from using or disclosing any 
confidential information he might have obtained while in plaintiffs’ 
employ. There was no evidence to show that defendant had committed 
any breach of any obligation not to disclose confidential information, 
and, in fact, plaintiffs at the triad offered none, and abandoned that part 
of their case. Plaintiffs were very successful makers of the class of goods 
mentioned, and in fact such manufactures formed about three-quarters 
of their whole business. For it they had a special class of machinery, 
and the trade extended all over the United Kingdom. They had ar- 
ranged in a careful and systematic manner a number of cards showing the 
streneth and elasticity of metals, and a mass of technical knowledge 
useful for that particular branch of their business, and also carefully 
tabulated information as to the requirements of their customers and of 
probable customers, All those cards were shown from time to time to 
their employés, but care was taken that they should be returned, and he 
did not think it was possible for any employé to carry the detailed infor- 
mation away in his head. The only knowledge that could be retained 
would be the general principle of that elaborate scheme. Defendant, who 
was now 29 years of age, when between 15 and 16 entered plaintiffs’ 
employment as draughtsman, and before he was 21 had obtained the 
position of leading draughtsman, He had been engaged in connection 
with overhead travellers, but up to that time had had nothing to do with 
electric overhead runways. His salary was 50s. a week, and on attain- 
ing 21 he entered into an agreement, dated July 16, 1906, containing 
covenants similar to those sued upon, except that it did not mention 
electric overhead run-ways. He went to manage a branch plaintiffs then 
had at. Cardiff, and remained there until February, 1909, when he went 
to the London branch and took part in the selling. In 1910 he left 
London to take charge of the selling department at Loughborough, where 
he remained until he left the plaintiffs’ employ in. April, 1913. On 
March 17. 1911, he entered into the agreement sued upon. His salary 
was to be £3 a week, and his engagement was for two years certain. 
After reciting the prohibitive clauses of that agreement, his Lordship 
said that in March, 1913. defendant, being unable to obtain such an 
advance in his salary as he considered adequate, went to France and 
entered into the employment of a French firm, who were plaintiffs’ 
French agents. Defendant could honestly employ his trade to the best 
advantage within the terms ot his agreement, and he could not. find that 
he had gone further than to use for the French firm the qualifications he 
had acquired from the business training he had received from plaintiffs. 
He, however, did not find his surroundings congenial, and left in 1914. 
In March of that year he took employment with Messrs. Vaughan, who 
did sell some of the articles mentioned in the agreement. This, of course, 
was a clear breach of the covenant; but the defence was that the 
covenants were unreasonable and in restraint of trade. From the point 
of view of the employer he was not prepared to say that they were un- 
reasonable, He thought that competition in any part of the United 
Kingdom might result to the disadvantage of plaintiffs, On the other 
hand, he had to consider the matter from the point of view of the public. 
Jt was of importance to consider that that restraint. was practically 
universal, and it was for a considerable. period—-a period of seven years. 
It was practically for all the defendant's life, because for seven vears he 
would have to earn his living at some other business, and he could not 
hope after that lapse of time to return with any success to his original 
employment, He (the judge) was satisfied that if the injunction was 
granted as asked the publie would be deprived of the amount of applica- 
tion to business, skill and experience defendant had acquired in the course 
of his training at plaintiffs’ works. He would have to make a start in a 
fresh kind of business, but his efficiency and power of earning must be 
materially impaired. ft was necessary for the Court, therefore, to con- 
sider the kind of knowledge that defendant had acquired from plaintitfs. 
He had not acquired any private connection with the customers of the 
plaintitfs, and no damage to plaintiff company could be put on any 
ground of that kind. Any damage to them must be due to the severe 
competition in that kind of business, A most material point was that 
defendant had been called upon to sign an agreement before he was 21, 
when his experience was merely that of a draughtsman, and when he had 
had no connection with the commercial side of the business. For 
plaintiffs to deprive the defendant from earning his living by the work 
for which he had been specially trained for a period of seven years was 


pushing their policy of preventing competition to an unreasonable extent, 
and the covenants were therefore bad. "he action must accordingly be 


dismissed, with costs. 


Beck Engineering Co. v. Foster Engineering Co. 


On Tuesday Mr, Justice Eve heard an adjourned summons in this 
action, which raised a question as to the terms of an agreement for the 
supply of about 250.000 carbons for use in the Beck flame are lamp, 
of which the plaintiff company held the letters patent. It was stated 
that the carbons were in charge of a Reeciver appointed by the Court, 
Plaintiffs and defendants were parties to an agreement that defendant 
company should as agent fora German manufacturer, supply the carbons 
at a stipulated price which was set out in the agreement. On the 
declaration of war the question arose between the parties aa to the price 
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at which the carbons should be sold by defendants to plaintiffs, and 
failing an agreement the matter was taken before Mr. Justice Sankey, 
who appointed a Receiver of the goods. Plaintifis now contended they 
were entitled to be supplied with the carbons at the rate current during 
the last six years, while defendants argued that they were only entitled 
to be called on to sell the carbons at the current price. After some discus- 
sion, the matter was allowed to stand over for an early date to be fixed 
for the trial of the action. 

“A question was also raised in a further summons whether an order 
made by the Master in Chambers should be reversed. ‘The Master had 
directed the Receiver to sell to the Lancashire & Yorkshire Railway Co. 
4,000 sets of carbons as part of an agreement between the parties.. It 
had been arranged, said counsel, that. the railw av company should be 
supplied with carbons at a price which was a considerable advance on 
that ruling before the war. After consultation, it was arranged that half 
the quantity should be supplied to the railway company, the residue to 
remain with the Receiver until after the trial of the action, 


Liability for Electríc Shock. 


Last week the Court of Session heard an appeal in an action by John 
Crowe (for his son, George, aged 12 years) against Roy Irvine, lessee of 
the Opera House, Lochgelly, for £100 damages. For his protection against 
persons surreptitiously entering the building defender fastened a live 
electric wire to the snib of the window in Richmond. place, and pursuer's 
son, being asked by a companion to undo the snib, took hold of it. and 
received a shock which seriously injured him. Sheritf-Substitute Umpher- 
ston, of Dunfermline, allowed a proof before answer, holding that while 
an owner was entii;cd to take reasonable means to protect his property 
from invasion, he was not entitled to set a trap which was calculated to 
do serious bodily harm to anvone who innocently and without notice of 
the presence of such dangerous contrivance, wandered on to the property, 
even although he was technically a trespasser, On appeal, Sheriff 
Fleming recalled the Sheriff-Substitute’s interlocutor, and dismissed the 
action as irrelevant. The Sheriff said that the boy did not wander on to 
the property, but deliberately entered it in an illegal way. He was 
attempting to commit the crime of housebreaking, and he was quite old 
enough to understand that he was doing wrong. 

The pursuer appealed, and the Division have now recalled the judg- 
ment of the Sheriff, and reverted to that of the Sheriff-Substitute, and 
remitted the case to him to proceed. The Lord President said it was not 
a case of negligence or recklessness or malice, but a case of an illegal and 
wrongful act on the part of defender. ‘The real question at issue was 
whether or not defender took reasonable means of protecting his pro- 
perty. [fhe did, he was entitled to absolvitor ; if he did not, he might be 
liable in damages. Pursuer said the wire attached to the snib was so 
charged with elec ‘tricity as to be dangerous to life. 1f the pursuer could 
establish that averment one result might follow ; if. on. the other hand, 
defendant established his averment that the wire was not so charged as to 
he dangerous to anyone, another result might follow, 


Unregistered Wireless Installation. 


At the Woolwich Police Court week Harold Focktenberger, of Charlton, 
was charged as an alien cnemy with failing to register and with having in 
his possession a revolver and electrical appliane es used in connection w vith 
wireless telegraphy without the permission of the Registration Officer. 

. Detective- Inspector Beavis said he saw the prisoner at the works of 
Messrs. Siemens Bros & Co., where he was employed. Prisoner admitted 
his name was Falconer, and that a complete wireless telegraphy installa. 
tion found at Thorpe Bay, Essex, was his property ; he went to Thorpe 
Bay (his home) week- ends. His correct name was Fockte nberger. He 
was born at Schwetzingen, Germany. He applied for a commission in 
the Royal Engineers W ircless Signal X orps, and was waiting for a reply. 

. [n answer to the magistrate, prisoner said he ehanged his name to 
Falconer about five years ago ; his solicitors said it would be a wise step. 
He came over from Germany when he was five years, and he had lived 
and been educated at Bedford. All that time he went under the name of 
Focktenberger, and he found it objectionable. 

Prisoner was remanded, bail being refused. 


Nottingham Corporation v. Cox. 


At the Nottingham County Court last week plaintiffs sought to recover 
from defendant the cost of a terminal box at his residence. 
Mr. WILLIAMS pointed out that the importance of the matter to the 
Corporation did not lie in the amount of the claim (9s. 6d.), but in the 
rinciple involved. The claim was based on the Nottingham Electric 
Lighting Order, 1900, and the City electrical engineer (Mr. Talbot) stated 
that it was the custom to charge for the terminal hox and the service 
line on consumer's premises, and hitherto the c harge had been always paid. 
The defence was that as the terminal box, or “ cutout,” was for the 
protection of the mains and not of the consumer the latter should. not 
have to pay for its installation. In addition, it was urged that Notting- 
ham was the only large town in England where this charge was made. 
His Honour reserved judgment. 


go cmd 


Re Electrical Engineering & Motor Co. (Carlisle) Ltd., Bolton v. 
The Company. 


Last week Mr. Justice Eve had before him a motion in this case for 
the appointment of a receiver and manager. After hearing counsel for 
the company, who did not resist the motion, his Lordship appointed m 
receiver and manager, with liberty to act at will, the usual order being | 
made upon the agreement to treat the motion as the trial of the action. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
srecrally compiled by Messrs, MEwBURN., ELLIS & Pryor, Chartered Patent Agents; 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Potent Opice the former (s given in brackets aster the title. 


1913 SPECIFICATIGNS. 
19,109 Hancock & Davin. Plates for electrical cr secondary batteries cr zccumulators. 
19.919 COATES, MIRSEYM & A. REvROLLE & Co. Electrical transformers. 
2,623 BvrogD & R^nRiNsoN. Controlof series me tor machines. 

A control arrangement for electrically operated hoists and thelike in which the 
clutch or coupling between the electric metor ard the machinery is put into engage- 
ment substantially simultaneously with the throwing into circuit of an autcmatic 
motor starter, characterised bv the feature that a single main switch controls both 
tie motor circuit and the solenoid circuit of the automatic starter. 

21,672 MaARCON!'S WIRELESS TELEGRAPH Co. & Vyvyan. Connections of electrical 
condensers. 

Relates to improved connections for electrical condenzers as used in wirele: s 
1eleeraph transmitting apparatus. in which a bank of condensers consisting of a 
number of units connected together so that oscillation constants cf all the urits is 
practically the same. 

22.406 Western ErECTRIC Co.. MasH & Grace. Telephone hand sets. 

22,416 Berry. Electric water heating and supply apparatus. 

23.117 HELE-SH«w. Means for measuring. indicating or recording force at a distance. 
24.688 Jones. Demaenetising switches for usc in magnetic chucks and the like. 
25.607 Nayvieor. Platescr electrcdes for secondary batteries. 

27,582 Raina & Ancon. Electric arc lamos. 

29,581 BLENHEIM. Electric bells. (Coenate application 6,982 14.) 


1914 See E 
10.107 Crark & “ Hart’ AccuMULATOR Co. (Ltp.) Cells cr boxes for secondary 
batteries. 
10.770 Cooper. Electric contact makers. (Divided application cn 20.562/13. Cent. 11. 
15,622 BALLINGTON & Saw. Sivnalline and train-stoprine apparatus. (Divided 
application on 5,807 14. March 73 


APPLICATIONS FOR PATENTS. 


Nete.- The undermentioned Applications (except thase marked 3) are not open 1» 
public inspection until after acceptance of Complete Specifications. Those marked * are 
ope 12 Inspection 12 months ater the date atta. hed to them, tf they hav not been published 
previously in Cre ordinary cours?, Names within parenthes:s are thas? of communi ators 
of inventions. When complete Specification accompanies application an asterisk ts afiard. 


October 19, 1914. 
21.157 CuMMING. Points. switches and the like of tracks for electrically-driven vehicle:. 
21.175 Tucker & CRABTREE. Electric switches, 
21.176 Brack. Signalling in mines. 
21.184 Reimers & Kierer. Electrical pressing irons. * 

21.185 K&RAGH & MEYER. Telegramophone microphone. | (16,10 13. Denmark.)*® 
21,190 Ges. FUR ELEKTRC-OsMOSE M.B.H. Treatment of materials for impregnating 
them electro-osmotically. (Additicn to 19.849 14. 7,1 14, Germany.)* 

21,208 HAWKES. Machine for giving practice in reading Morse code which automatically 
transmits a practically unlimited variety of Morse ccde siens, at whatever sree | 
is required, without the aid of a skilled operator. 


October 20, 1914. 
21.266 GopFREE. Telephone systems. 
21,271 YERGER. Motor controllers. (2810,13, U.S.)* 


October 21. 1914 í 
21.280 Zeiss. Horizontal telemeters. (Addition to 15.815 13. 27,1113. Germany.) 
21.302 LEITNER. Dynamos. 
21,338 SmitH. Telephone systems. (22/10/13, U.S.)* 
October 22, 1914. 
21.368 Ccok. Contact breakers or interrupters. 
21.369 CHALMERS. BLack & Brack. Signalling apparatus for use in mires. 
21.375 HaLLApay. Electrical inspection lamps and other kinds of lamps. 
21.388 B.T.-H. Co. (G.E. Co., U.S) Wireless signalling systems. 
21,389 B.T.-H. Co. (G.E. Co., U.S.) X-ray devices. 
21.397 Garcia & ForTUNATO DE Dieco. Electricity meters.* 
21,406 CowELL. JUN., & McCaucHan. Control systems for railways and the like. 
(14;1,14. New Zealand.)* 
October 23, 1914. 
21,411 Grove. Magnetic compasses. 
21.435 B.T.-H. Co. (G.E. Co.. U.S.) Electric incandescent lamps. i 
21,449 & 21,450 BETULANDER AUTOMATIC TELEPHONE CO., AITKEN & CROWE. Semi- 
automatic telephone systems. 
21.453 PATTERSON. Miners’ flame safety lamps. 
October 24, 1914. 
21,474 SrRATFORD-ANDREWS & ORLING. Receiving arrangements for wireless telegraphy. 
21.482 SANDBERG. Electrical insulation of track rails. 
21.488 MipGLEY & VANDERVELL. Automatic cut-outs for electrical installations." 
21.496 RoAcH-CuMIN3. Insulated constructions and methods for utilising waste products 
therefor. 


NEW BOOKS AND NEW EDITIONS. 


[Copies of the new books mentioned below caa be obtained post /rz* from THE ELEC- 
TRICIAN Offices on payment of the rrices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are supplied. It is only necessary 
to sp2cify the number when sending temittanoes ] 


416. ' A Study in Illumination." By G. E. Hodgson. 4s. 6d. net 
(43. 10d.) — . 

417 7. |“ Constructive Text-Book of Practical Mathematics.” By H. W. 
Marsh. 5s. 6d. net (5s. 10d.) l 

418. " Elementary Practical Chemistry.” By Myers and Firth. 
4s, net (4s. 3d.) 

419. “ Harper's Everyday Electricity.” — By ¢. Shafer. 3s. 6d. ip" 

420. " Boilers, Eeonomisers and Superheaters." By R. H. Smith. 
7s. Gd. net (7s. 9d.) E 

421. ©“ The Spark Spectrum. of Nickel under Moderate Pressures. 
By E. G. Bilham. 1s. 6d. net (Is. 8d.) 

422. " Engineering Problems." By W. M. Wallace. Part I. 38. 
net (3s. 3d.) i ith 

423. “ Elementary Principles in Statistical Mechanics, Developed wt 
especial reference to the Rational Foundation of Thermodynamics.’ 
By J. W. Gibbs. 17s. net. " T 

"424. “ Electric Cooking, Heating, Cleaning, &c." By Lancaster. 
3s. 6d. net (3s. 10d.) 

425. ' Drawing for Electrical Engineers.” By G. W. Worrall. 25 
net (2s, 3d.) 
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THE CUE TO CONTRACTORS. 


Many individuals and à number of organisations were 
biore the war, considering, separately and collectively, 
certain matters which, if brought to a practical conclusion, 
would constitute. valuable reforms both in the electrical 
and the kindred industries. After a great waste of time on 
both sides the Incorporated Municipal Electrical Associa- 
tion and the Electrical Contractors’ Association had suc- 
ecded in clearing away most of the obstacles which had 
previously prevented them getting round the same table 
discussing dispassionately the points of disagreement 
between them upon questions of selling apparatus and wiring 
ins*allations. The Presidents of both organisations had 
agre<d to meet in London, and personally to go over 
ertain clauses in the T. M. E.A. Wiring Bill upon which the 
contractors had hitherto so vigorously refused to give wav. 
It was felt, when war broke out, that nothing mo.» 
could be done, particularly as Mr. H. RicHarpson had 
ben called to the colours. Everyone agrees that Mr. 
Ricuarpson would make the ideal advocate of the cave 
from the municipal point of view, but his enforced ab:cnce 
should not delay the pursuit of the object which the elec- 
irieal industry as a whole has in view in connection with 
ths unfortunate controversy. Sir JoHN SNELL, in his 
pr--minently practical address to the Institution of 
Electrical Engineers, has given the Electrical Contractors’ 
Association the cue which it has perhaps, all these years, 
unconsciously been seeking. In his refereiice to the Wiring 
Bill, Sir JoHN points out that it now has the support of the 
B.E.A.M.A. He also states frankly that, after carefully 


a 


reading the Bill and looking at it from a eompletely de- 
tached point of view, he * cannot feel otherwise than that 
non-agreement is regrettable and contrary not only to the 
public interests but to the interests of the contractors them- 
selves.” Sir JOHN procecds further to make it clear to 
electrical contractors that there will not be competition with 
them by the electricity supply authorities in wiring work. On 
the other hand, of course, there will be competition between 
the two bodies in the sale, hire and repair of electricity- 
consuming devices, both of the industrial, commercial and 
domestic pattern. But even in this sphere he endeavours 
to allay the fears of the contractor bv calling his attention 
to the safeguards which will prevent his being undercut by 
the supply authoritv. The bold manner in which Sir JOHN 
has expressed his views upon this subject will, we trust, 
commend itself not only to the parties concerned, but also 
to the members of the Institution as a whole. We are 
inclined to regard this outspokenness as a happy augury for 
the progress of certain commercial matters which are of 
vital imporiance to the industry as a whole, and with which, 
as we have always stated, the Institution should promi- 
nently identify itself. 

Sir JOHN SNELL has given the cue to the electrical con- 
tractor in the following trenchant passage in his address : 
" Surely a reasonable compromise could be arrived at 
which would be mutually advantageous. Increase of 
business should be the first direct result of the passing of a 
Bill of this nature, and therefore more wiring contracts. 
This is a case where, in the public interest and in the general 
interest of the whole electrical industry, the addition of such 
a measure to the existing Eleciric Lighting Acts would 
appear to be of immense value to all interests—municipal 
or company undertakings, manufacturers, end, in my 
| opinion, contractors. A way should be found to pass it in 

a form which would bring the greatest benefits to con- 
tractors as well as to the supply authorities." The Presi- 
dential Address is likely to be fully published and widely 
commentcd upon in all the technical papers ; consequently, 
electrical contractors will not be abl» to plead ignorance of 
the subjects with which it deals. We hope they will take 
Sir JoHN’s specific references to their case to heart, and will 
seek an early opportunity of responding to what is virtually 
his personal appeal to them, as head of the electrical in- 
dustry, to remove with as little delay as possible the chief 
barrier to the rapid progress of electricity supply for all 


p! rposes. 
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BUSINESS NOTICES. 


The London Electric Firm, Croydon, asks us to announce that the 
firm is entirely British in its proprietorship, capital, staff, workmen 
and the entire materials entering into its manufactures. A number 
of the staff and workpeople have already been called up or volunteered 
for the services, and half-pay is being allowed during the war. 

We are informed that the British Electrical Export Co. (Ltd.), 27, 
Martin’s-lane, Cannon-street, London, E.C., has been formed to 
assist the smaller electrical manufacturers to get into touch with ship- 
ping orders on the market that have previously gone to German houses. 

The bulk of this trade has passed through London as a clearing house, 
the orders going to the English export shipping houses and being placed 
by them in the most favourable market. It is thought that the export 
houses are not particularly anxious to place their orders with the large 
manufacturing firms with established branches all over. the world, 
that there is, consequently, an opening for the smaller manufacturers, 
and the new company proposes to act as agent for any firms not having 
an arrangement covering the export houses. The company is preparing 
a catalogue, which will be printed in various languages, and will be dis- 
tributed through the co-operation of the export houses. The manager 
of the company is Mr. €. E. Gunner, Telegraphic address: Stanlorio 
Cannon London ; telephone number, City 3897 (three lines). 

Fredk. W. and Thos. W. Lennard, trading as N. Pontifex & Co. and 
T. 5. Borrodaile, electrical engineers. &c., Regnart-buildinus, Euston- 
road, London, N.W., and as Harold Cooper & Co., metal workers, 
&c., 34, Eagle-street, Red Lion-street, London, W.C, have dissolved 
partnership. Debts by Mr. P. W. Lennard. 

Plant Wanted. — An advertiser requires a 40 B.n.r. motor, 400 volt, 
50 cycles, three phasc. 

Patent Development.— The proprietor of patents Nos. 24,702. 1008 
and 24,708/1908, for “Improvements in and relating to electric 
fusible cutouts,” and " Impovements in seal fastenings,” desires to 
grant licences for the working of same in this country. Applications 
to Messrs. Haseltine, Lake & Co., Patent Agents and Consulting En- 
gincers, 28, Southampton-buildings, Chancery-lane, London, W.C. 

The proprietors of patent No. 28,368 of 1910 relating to “ Telephone 
call recorders,” are prepared to sell the patent or to grant licences 
thereunder. Particulars from Messrs. Boult, Wade & Tennant, 
patent agents, 111/112, Hatton Garden, London, E.C. 

The owner of patent No. 27,696 of 1910 relating to “ Improvements 
in electric conversion " desire to arrange for its commercial develop- 
ment in this country. Applications to Messrs. Herbert Haddan 
& Co., patent agents, 31 & 32, Bedford-street, Strand, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Mr. Geo. E. Corfield, Balfour House, London, E.C., has been 
appointed an additional liquidator of Accumulator Industries ( Ltd.) 
to act jointly with Mr. A. W. Sully, the liquidator appointed in the 
voluntary winding up. 

Claims against Trubie Moore, electrical engineer, 75, Headingly 
Mount, Kirkstall-lane, Leeds, are to be sent bv Nov. 16 to Mr. H. C. 
Bowling, 24, Bond.street, Leeds, preparatory to payment of a 
dividend. 

Stellar Signs (Ltd.) is being wound up voluntarily and Mr. A. C. 
Hutchins (11, Pancras-lane, E.C.) and Mr. V. G. Moeris (Wardrobe- 
chambers, E.C.) have been appointed joint liquidators A meeting 
of creditors will take place on Nov. 11 at 11, Pancras-lane, London, E.C. 


QUU = 
ELECTRICITY SUPPLY. 


eTEN 
EXTENSIONS. 


Batley.— The Council have applied to the L.G. Board for sanction 
to borrow £6,500 for the extension of the electric supply cables to 
Healey, Staincliffe, Carlinghow and Brownhill. 


8 Belfast. —A special meeting of the Corporation in committee has been 
held for the purpose of considering the proposals for the extension of 
the electricity Works. 

It was resolved that considering the difficulty at present of obtaining 
money at a reasonable rate, it was advisable to postpone the erection of 
the new electricity works, and in order to meet the requirements for the 
ensuing three years to make such alterations and additionsto the existing 
plant, provide and equip the necessary sub-stations, and to lay cables at 
& cost not to exceed £25,000. 

Cardiff.—The Electric Lighting and Tramway Committee, at a 
meeting of the committee last week, approved an asreement for 
the supply of electric power to the Cardiff Post Office for 10 years 
from September 31. The electrical engineer (Mr. Arthur Ellis) said 
the Post Office had scrapped their own plant to take a supply from 
the Cardiff Corporation. 
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Finchley.— Mains are to be laid in Waverley-grove and are to be 
extended in Winde mere-avenue. 

The electrical engineer (Mr. E. Calvert) has been authorised to place 
his services at the disposal of the Town Planning Committee in connection 
with the workmen’s dwellings on the Woodhouse Estatei and also to 
prepare a report on the electric lighting of the dwellings. 

Fleetwood.—The recent extensions of the electricity works (in- 
cluding a 550 kw. turbo-generatcr, condensing plant, &c.) were 
inaugurated on the 23rd ult. by the cheir.nan of the Council, Mi. R. 
Eaves, J.P. 

Maidstone.— Last week the Council applied to the L.G. Board for 
sanction to borrow £800 for extensions of the boiler house and addi- 
tional office accommodation for the electricity department An 
extension of mains has been undertaken in consequence of more 
current being required by Messrs. Tilling & Stevens. 

Rotherham.- -Two additional boilers are to be erected at the 
electricity works, and tenders are to be invited for the supply of 
same and for nine additional double-deck cars. 

Salford.—The Council have decided to apply for sanction to 
borrow £0,410 for additional plant at the electricity station. 

Shipley.—' The electric supply mains are to be extended to the 
Redburn estate, off Bradford-road, where new houses are in course 
of erection. The Board of Trade has been asked to sanction the 
supply of electricity in the Baildon district. 

Willesden.—Owine to the growing demand in and around Willes - 
den Green the electrical engineer (Mr. A. W. Blake) advises the 
provision of an edditional feeder at a cost of £4,000. 


GENERAL. 


Barrow. — As stated in our last issue, the Council have entered into 
avvcement with Messrs. Vickers (Ltd.), under which the amount 
of electricity to be supplied will be increased from 1,040,000 units 
to 5,000,000 units per annum. 

The agreement is for a period of three years instead of one ycar, with 
à guarantee of 3,000,000. units per annum for a further period of two 
years, varying also the fixed sum to be paid by the firm from 10 per cent. 
per annum on £1.400 to 5 per cent. on £13,000. Application has also been 
made to the L.G. Board for sanction to the Corporation borrowing 
£13,000 for the extensions of plant, &c., necessitated by the contract. 

Ald. SmirH pointed out that if the Council approved the proposals 
the town would be in a position to help Messrs. Vickers if the supply at 
their large works broke down. It was also giving the Corporation an 
opportunity of increasing their plant on a satisfactory basis, because 
Whereas by previous arrangement they had a guarantee of 10 per cent. 
on the cost of mains only, they now had a guarantee of 5 per cent. upon 
the whole work, machinery, mains, &c. If at the end of the time guaran- 
teed Messrs. Vickers did not require the supply, it was probable that the 
Corporation would need the extensions for the town supply. The income 
from Messrs. Vickers would amount to between £3,000 and £4,000 per 
annum, 


Bethnal Green (London). —The Electricity Committee repo t that 
steps are being taken to carry into effect the scheme adopted by the 
Council for the supply of electricity in the borough. 

The specifications and conditions relating to the laving of high and 
low-tension cables and the supply of static transformers and sub-station 
switchgear, ahve been prepared by the consulting engineer (Mr. Couzens). 

Birmingham.— At the last meeting of the Electric Supply Com- 
mittee it was reported that, as a resuit of the war, 147 of the staff 
and workmen, out of a total of 645, were on active service, and that 
allowances were being made to them in accordance with the resolu- 
tion of the Council. 

The total amount. paid at present was at the rate of £4.500 per annum. 
A certain number of temporary men had been taken on to replace those 
who had gone, and with a few transfers of labour from one section to 
another the work of the department was being carried on satisfactorily. 


Bradford.—The Electricity Committee recommend the acceptance 
of certain terms provisionally agreed between the electrical engineer 
(Mr. Thos. Roles) and representatives of the British Electrical & 
Allied Manufacturers’ Association and Messrs. Freer & Howard in 
regard to the payment of expenses already incurred in connection 
with the proposed Bradford Electrical Exhibition, provision being 
made as ty payment in the event of the Exhibition being either 
abandoned or post voned. 

The Electricity Committee has decided to favour a suggestion of the 
IL. M. E. 4. for the promotion of a joint private Bill for obtaining increased 
powers for electricity undertakings, but the Committee desire to be 
supplied with the names of all local authorities who are prepared to join 
in promoting the Bill. 

Hammersmith (London).—'The Borough Council are recommended 
to give a supply of current to the London Territorial Association at 
Shepherd’s Bush Exhibition premises, Wood-lane, at 13d. per unit 
for current consumed between sunset and midnight and 09d. per 
unit for all current consumed from midnight to sunset. 
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25 and June 24, 1914. The maintenance 


the two quarters ending March 25 | i 
payable as from June 24, 1914, shall be paid on both batteries being put 


right, but not before, and no interest shall be payable ; (9) as from Dec. 
31, in case the batteries are not put right, the maintenance payments 
shall be reduced in proportion to the capacity obtainable from the 
respective batteries until the batteries be put right. No maintenance 
shall be payable in respect of Rathbone-place battery whilst its capacity 
is below 80 per cent. of the capacity specified in the contract, and no 
maintenance shall be payable in respect of Manchester-square battery 
whilst its capacity is below 70 per cent. of the specified capacity ; (10) 
the maintenance agreements to be renewed for another 10 years ; (11) 
the company in future to provide two battery attendants to keep the 
cells in order, and the Council to contribute 40s. à week towards their 
wages; (12) the Council to provide a milking booster at Manchester. 
square capable of giving 500 amperes on a fully charged cell. The 
Committee recommends the sealing of an agreement with the company 


Kintore.—The official inauguration of the electricity works took 


place on Wednesday last. 

London County Council Electricity Supply Scheme.—On Tucsday 
the Electricity Supply Committee presented a further report on their 
proposed schemie for the supply of electricity in London and adjoining 
districts, but consideration of the matter was postponed. — , 

The Committee admit that it may perhaps be open to criticism that at 
a time like the present they should come forward with proposals which 
involve ultimately the expenditure of large sums. They are of the 
opinion, however, that the exceptional conditions which prevail do not 
affect the advantages of the scheme adversely ; in some respects, indeed, 
they seem to indicate a necessity for action. When affairs assume a 
normal aspect, the urgency of the question of electricity supply will not 
he less than at present, and the Committee are strongly of opinion that 
such steps should have already been taken as would enable the schemo 
to be launched with the least possible delay. The powers sought need 
not be exercised for five years. 

The Finance Committee, reporting on the proposals, remark that an 
important question which will arise is how far the financial conditions of 
the near future will affect the facilities for raising the necessary new 
capital, and the rate of interest to be paid. The present scheme follows 
pra. tically without modification the outline submitted by the Committee 
in July. The area suggested to be covered comprises the counties of 
London and Middlesex, and parts of Essex, Hertford, Kent, and Surrey. 
The establishment is contemplated of a new authority, to be known as the 
“London Electricity Authority." for dealing generally with electricity 
supply in the area and have full powers of control over the new under- 
taking. It is proposed that the county and county borough councils 
within the area, the County Councils of London, Essex, Kent, Hertford, 
Middlesex and Surrey, and the county borough Councils of Croydon and 
Fat and West Ham, should be represented on the authority, which, in 
connection with the question of control, should be enabled to establish 
à «mall permanent body, to be known as the '' Technical Committee,” 
to advise on all technical and certain administrative matters. The 
ma hinery to be set up will provide for a combination of municipal con- 
trol and psivate operation, the undertaking to be worked for 50 years by 
a statutory company, subject to the powers of control and direction by 
the authority. Existing powers of compulsory purchase of existing 
undertakings are to be transferred to the new authority, which is to have 
power to acquire by agreement, or to lease the undertakings of any 
companies and local authoritics in the area, the companies concerned 
being given power to dispense with the consent of dissentient share- 
holders or debenture holders to the extent of 25 per cent. of the total 
capital. Provision is made for the delegation of powers to a company, 
As regards existing undertakings, the only f{eompulsory powers which it. 
i proposed to confer on the new authority are designed to prevent in- 
dividual supply authorities from incurring capital expenditure in laying 
down plant or other works which, in the opinion of the Board of Trade, 
ar detinitely unsuitable to an ultimate scheme of uniform supply through- 
vot Greater London. 1t is proposed that the proportions in which the 
capital is raised should be a matter of agreement between the authority 
and the company. The establishment of sinking and reserve funds is 
prpoed, and as regards the disposition of the net revenue from the 
undertaking arrangements somewhat on the lines set out in our issue for 
Juv 341. The Committee recommend that ‘‘ authority be sought in the 
I15 session of Parliament for the establishment of a new electricity 
unlertaking for London and certain adjoining districts, on the basis of 
tbe «heme outlined in the report dated Oct. 16, 1914, of the Special 
temmittee on London Electricity Supply ; to enable the proposed new 
eetreity authority to acquire compulsorily certain sites for the erection 
{electricity generating stations together with any necessary easements 
miunnection therewith ; to provide that improvements made or interests 
‘rated in land or premises after Nov. 2, 1914, shall not be taken into 
veont m assessing compensation, if such improvements be made or such 
iMerests created with a view to obtaining or increasing compensation 
Mrable by the authority. In the event of the Bill becoming law the 
promotion expenses, which the Committee estimate at £17,000, would be 
refunded by the new authority, and be by it charged to capital account. 


Marylebone (London).—The Electric. Supply Committee has 
N|orted upon the recent arbitration proceedings with the Electrical 
Power Storage Co. in connection with their agreements as to the 
maintenance of two storage batteries at Rathbone-place and Man- 
ester-square sub-xtations. 

lhe proceedings continued fur eight days, when suggestions for a 
"''Fment were made, and after consultation with representatives of the 
“Nfany, terms favourable to the Council were secured. The following 
“a summary of the terms of the settlement : (1) Claim and counterclaim 
le withdrawn ; (2) each party to pay their own costs, and half the fees 
1d expenses of the arbitrator ; (3) both batteries to be put right by the 
| Tiny by Dec. 31, 1914; (4) to determine whether the batteries have 
‘ti put right, £e, whether they possess the capacity on discharge 


embodying these ternis. 
Middleton.—The Council have applied to the L.G. Board for 

sanction to the proposal to discharge the accumulated debit balance 

of £1,815. 3s. 6d. on the electricity undertaking by six equal yearly 


instalments, commencing from April 1, 1915. 

Oldham.— At a special meeting of the Council last week Councillor 
Dixon mentioned the question of the contract for the cooling towers 
at the electricity worss. 

He said he made some reference to the matter at the last Council 
meeting and at that meeting he said that a particular company was con- 
trolled by German capital. He believed that he was correct when he 
said that particular company had £47,000 out of £50,000) in German 
capital. He hoped the Committee would cancel the contract because 
he did not consider it would be keeping the flag flying if they gave con- 
tracts to German firms and they got profit out of it. 

The chairman (Councillor Charles Hardman) said. that it was quite 
true that the company mentioned by Councillor Dixon was a German 
company in the sense that £47,800 of the capital was German money 
invested in the company. The Committee had had the matter under 
consideration that afternoon, and they were taking certain steps, and if 
Mr. Dixon would raise the question at the next meeting he would be able 
to answer it. He thought it would be better for the Committee to take 
certain. steps before he replied, The Committee were writing to the 
Board of ‘Trade on the matter, and they had also written to the firm 
asking them not to proceed any further with the work at present. 


Salford. — At the last meeting of the Corporation a discussion arose 
on a recommendation of the Electricity Committee to contribute a 
sum not exceeding £20 towards the cost which the Incorporated 
Municipal Electrical Association may ultimately be liable to pay in 
connection with the action brought against Ilford Urban Council 
with reference to alleged preferential charges for electric current. 

Councillor P. HaAMeson said he had sought to induce the Chairman of 
the Electricity Committee to agree to take the matter back in order to 
discuss it in committee and before the engineer. When the Committee 
arrived at the decision to recommend the Council to contribute the £20 
the members did not understand the whole of th: details, and he was 
satisfied that if they had had the information and known what they were 
committing the Council to they would never have passed the resolution. 
Having quoted from the pleadings in the case he alleged that what Ilford 
Council sought was to insist that every house that was taking electricity 
must be electrically lighted throughout. That was to say, it must not 
be partly lighted by electricity and partly lighted by gas. 
ence was enforced by making a man, who had both gas and electricity in 
his house, to pay a higher rate than the man who had his house lighted 
entirely by electricity. That was a condition of things they could not 
set up for one moment in Salford. H they adopted the recommendation 
what might. be the result *— At the next meeting the Gas Committee 
might have a circular from the Gas Association asking if they would make 
a contribution to the Ilford Gas Company to fight the case. They would 
in that event be contributing public funds to the Electricity Committee 
in order to achieve one obpect, and at the same time they would be con- 
tributing public funds to the Gas Committee to prevent the Electricity 
Committee from accomplishing that object. Having quoted the views of 
THE ELECTRICIAN on the Long Eaton case, Councillor Hampson submitted 
that the system of differentiation was both arbitrary and unfair, and it 
was all the more irksome because the electricity undertaking was a 
monopoly. He moved that the matter be referred back and that the 
‘Fown Clerk be requested to report on the advisability of making the 


That insist- 


proposed contribution. 
The Chairman of the Electricity Committee (Councillor BiLLINGTON) 


said the Committee had decided that they ought to know their position 
and pay their quota to the Incorporated Municipal Electrical Association 
to which the Committee subscribed. The Ilford case was one where an 
Electricity Committee had framed taritfs which might be termed pre. 
ferential tariffs and which, of course, in all undertakings might be varied 


*' hed by the contract, the test conditions shall be determined by the cr | 
according to the conditions of their particular consumers, The con- 
sumers had a perfect choice, there was no compulsion about it at all. The 


zd Manager of the Council and the Chief Engineerof the Company, 
“tailing their agreement, by the present arbitrator (Mr. Jas. Swinburne); a i | 
"il the batteries cannot be put right without replacing the negative | Association were of the opinion that in the interests of municipal elec. 
M's. the date (Dec, 31) may be extended by the arbitrator for a reason- | tricity undertakings it was a case that ought to be taken up and that 
“e time having regard to ail the circumstances ; (6) Manchester-square those who subscribed to the Association should pay their quota of a few 

pounds, They wanted to know the exact position in which they stood, 
for in the future it might be their own undertaking in Salford which would 


Wak to be put right free of cost to the Council ; (7) on Rathbone- place 

in ery heing put right, the Council to pay £1,500 in respect thereof, and eitn : 

“told lead to belong to the company ; (8) no maintenance money to he be attacked. Their electrical engineer supported the proposal, 
t I The amendment was carried. 


d by the Council with regard to Rathbone-place battery in respect of 


| 
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Skipton.—The Urban Council have resolved to apply for a pro- 
-visional order. 

Stoke-on-Trent.—At last week's Council meeting the Deputy 
Mayor (Ald. F. Green) referred to the resolutions asking for sanction 
to borrow moncy by the Electricitv Committee. 

There was, he said a resolution that sanction be asked for a loan of 
£6,000 and another for £30.000, They had already passed a resolution 
asking for sanction for £8,000, which "iade a total of £44,000. "here 
was an overdraft on the capital account of the clectricity undertaking of 
a serious amount, and unless application was made to the L.G. Board for 
authority to borrow the money, they would continue to have that over- 

draft, and interest would have to be paid to the bank forit. It was bad 

finance to have an overdraft like that when they could avoid it. With 
regard to the revenue account, they had an overdrdft of over £20,000, 
and he could not see where the money was to be obtained by the com- 
mittee. As the law stood, they really ought to raise any deficit year by 
year out of the rates, and then it was for the Electricity Supply Com- 
mittee, when ina position to do so at some future time, to repay it. 

The minutes of the Committee were approved, 


LIGHTING AND POWER NOTES. 


Aldershot. -Last week the Education Committee considered 
tenders for renewing the gas lamps in the West End Senior Depart- 
ment. A protest having been made against putting in gas lamps in 
schools when there was a public electric supply connected with the 
town, the matter was postponed in order to enable estimates for 
installing electric light to be obtained, 


Dover.— The Postmaster-General has agreed to accept the follow- 
ing terms for the supply of energy to the new post office: Up to 
8,000 units per annum (minimum), 5d. per unit; excess up to 
12,000 units, Syd. ; excess beyond 12,000 units per annum, 31d. per 
unit. 


Edinburgh.- At the last meeting of the Council it was reported 
that out of the 682 public electric lamps in the city they had now 
changed over 260 to half-watt lamps, and the department was 
changing them at the rate of 40 or 50 per week. 

Gelligaer.—The Council bave instructed their consulting eng n er 
(Mr. Dixon) to report on the terms submitted by the South Wales 
Electrical Power Distribution Co. aud the Merthyr Electric Traction 
& Light ng Co. for the supply of clectricity for lighting Fochriw. 

The Rhymney Iron Co., whe were also asked to quote, wrote stating 
that they thought it possible that the requirements might be more than 
they could supply at present. 

Mr. Dixon wrote, pointing out that electric lighting in workmen's 
houses ought not to cost more than 12s. 6d. per light. Colliers generally 
had from two to six Tights in their houses, occasionally cight, so that at 
most the lighting installation should not cost more than £4. 10s. to £5. 
The average number of lights in colliers! houses was three. the cost 
averaging about £1. 15s. ; eventually it might probably cost a little less. 
Regarding the cost of lighting at Gd. per unit he did not think there was 
anything to fear in that direction. They had several colliers’ houses 
connected in the;Merthyr Valley who were paying 01d. per unit through 
slot meters, and they were very satisfied, 

Hendon.— The Education Committee are to invite tenders from 
selected firms for wiring the Wessex Garden School. 


Manchester.—The Electricity Committee, who are making experi- 
ments in street lighting, are erecting half-watt lamps in a number of 
streets. 


Sunderland.—The Corporation have decided to substitute 200 c.p. 
Osram lamps for the whole of the flame arc lamps in the borough. 


Willesden.— The Electricity Committee recommends that, as an 
experiment, energy should be supplied for cooking purposes at some 
of the schools in the district at 1d. per unit. 

In order to test the efliciency of the Bastian apparatus for Wading 
places of worship, the Committee propose to supply energy to Christ- 
ehureh, Brondesbury, at Id. per unit, for 12 months. The Committee 
also propose to give a temporary lighting supply to houses occupied by 
Belgian refugees at power rates, viz., 13d. per unit. 

The London Electrie Railway Co. is to be supplied with energy for 
their new Kilburn station at lid. per unit (subject to a maximum con- 
sumption of 2,500 units per annnm), and an emergency supply is to be 
given to the Grange Cinema, Kilburn, at 17s. 6d. per kilowatt demanded 
per month and I{d. per unit for lighting. and 2d. per unit for power for 
testing in the daytime, with a sliding scale—5 per cent. off when units 
exceed. 1,000 and 10 per cent. off when 1.500 units are esceeded. 


Wimbledon. —Thc Borough Surveyor and Medical Officer of Health 
ve to report as to the construction of a suitable electric heat bath 
for use at the baths. 


TRACTION NOTES. 


Aberdeen,—The dispute between the Council and the Scottish 
Office as to the clause in the provisional order relating to the tramway 
protits has been settled. 

It will be remembered that although the provisional order passed the 


Parliamentary inquiry with the clause allowing a third of Ve tramway 
profits to be devoted to the Common Good, the Scottish Office opposed 
the further progress of the order on the ground that the clauses was con- 
trary to their policy towards rating. Now the Scottish Office have 
agreed to allow the order to proceed on the understanding that the 
Corporation may devote the tramway profits to the Common (cod to the 
extent of £2,000 per annum. 

Brighton.- The Corporation have adopted the report of. the 
General Purposes Committee (abstracted in our last issue) as to the 
Brighton—Hove trolley omnibus scheme. 

Ald, Witsox, who moved the adoption of the re port, said he did not 
propose to say much, as the real question was between the unde; running. 
and the over-running systems, Brighton Council had given every con. 
sideration to Hove and given her plenty of time to cousider the matter, 
On June 5 last year Brighton adopted the under-running system, and 
after tracing the negotiations between Brighton and Hove on the question, 
he said the Committee asked the Council that day to agree to the recom- 
mendation that Brighton Council were unable to agree to the adoption of 
the over-running system, and that unless the Hove Corporation agreed 
forthwith to adopt the under-running system application would be made 
to the L.G. Board to appoint an arbitrator. The reason for taking that 
course was that it was a matter of urgency, as the time for the completion 
of the system expired on Aug. 15 next year, It would be three months 
before they eot the decision of the ar bitrator. The adoption of the report 
would not prevent them asain conferring with Hove. The previous day 
the "Town Clerk of Hove said they had received a report. from their 
engineer on the over-running system,and he suggested a conference. 

Burnley.—Over 100. emplovees of the Corporation Tramways 
department have rejoined their colours or enlisted since war broke 
out, and this is claimed to be the biggest percentage of any tramway 
system m England. The Corporation are making suitable allow- 
ances to the men and their dependents. oe 

Edinburgh. —The Council have decided to include in their. pro- 
visional order to be promoted in next session” powers to construct 
a tramway from the existing terminus at Murraytield into Cor- 
storphine. In addition to the Craiglockhart to Colinton tramways, 
powers are also to be sought to extend the line in Colinton-road 
southwards to Colinton Maing and to the existing terminus in 
Comiston-road. | 

Electric Ambulances.— The © City. Press ? states that the two 
electric ambulances of the City Police are available night and day 
(Sundavs included) for use by the local branch of the British Red 
Cross Societ v. 

They are employed for the convevanee of some of the more serious 
CASES from the railway termini to St. Bartholomew's Hospital aud F EE 
mongers? Hall Hospital, and can be had at the shortest notice by the Red 
Cross authorities. ‘This extension of activity is in no wav detrimental to 
the normal ambulance work of the City Police, as two ambulances are 
now in constant service instead of one. A third ambulance has been 
ordered but not yet delivered. It will be like the others, but in some 
points of detail it will show improvements, 

Hull.—The Tramways Committee recommend the Corporation to 
apply for a provisional order to carry out further extensions of the 
tramways, 

L.C.C. Tramways.— Westminster City Council have refused to 
consent to the proposal of the London County Council to link up the 
tramways at Victoria station and Westminster bridge by means of a 
tramway along Victoria-street. 

The City Corporation have again vetoed the projected extension of 
tramways in the city. St. Pancras Council object to tramways along 
Tottenham Court-road and Lambeth Council are also opposing a scheme 
for linking the tramways at Waterloo and Blackfriars by a new hne 
along the New Cut. 

Liverpool.—The City Council decided last week to cease all dealings 
with Thermit Limited and the Tudor Accumulator Co., under con- 
tracts to supply certain requisites in connection with the city tram- 
ways, regardless of any legal question involved. 

In reply to & question. the town clerk (Mr. E. R. Pickmere) explained 
that the Tudor ompany had fulfilled its contract, and only a liability 
on the company's own part for the maintenance for a year of 2,000 joints 
remained. That liability might amount to £700, It was stated that the 
probable liability of the Tudor Company would not exceed £30. 

Salford. --Vhe Tramways Committee has agreed to the proposal 
of Messrs. Dick, Kerr & Co. to arrange for the work in connection 
with the polishing of the handles and controller tops of the controllers 
to be carried out in Manchester. | 

South Shields.-—The Corporation have decided to promote a bill 
to authorise extensions of the tramways at an estimated cost of 
£16,400 and to run motor omribuses, &c., also to authorise the eles- 
tricity department to sell, let for hire and fix (but not to manufac- 
ture) lamps, electric lines, switches, lampholders, motors and other 
electrical fittings for lighting, power or other purposes ; but the 
Corporation themselves may not execute the wiring of private pro- 
perty except between the main and the consumer's meter or to sell 
any lamps, motors, &e., except through a contractor. 
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from one platform to another at Spencer-street. passenger station and on 
the country line platform at Flindera-street station. 


H AND TE | 
; TELEGRAP AN T LEPHONE NOTES. The report of the New South Wales Commissioner of Railways and 
Cabling in War Time.—It is announced by the Ezsteia 2nd Asso- Tramways for the past vear states that 20 electric RA Nen con- 
ciated Telegraph Companies that the Post Office wiil permit a | verted to motor cars, one electric inner Cardo a eu ud pron P" 

strieted use of code in certain foreign telegrams as from Nov. Ist The late Mr. Stuart Richardson, city electrica PHSIDBOER ENEE 
OAE -. 7 - s ' | (N.Z.). recently notitied the Council that he proposed to prepare plans 
between the l nited Kingdom, ar the one hand. and British Posses- next winter for the addition of a large generating unit and its accessories, 
sons and allied or neutral countries in the Extra-European system | including the reqnisite hoiler power. The cost was estimated at €?5 000, 
on the other hand. The use of code, however, is at present pro- The electrical engineer to New Plymouth (N.Z.) Council (Mr. H. Block) 
hited by the Argentine Republic, Brazil, Venezuela, Curacto, | states that as soon as the new sub-station, which is required for lighting 
Havti, Nin Domingo, Danish Possessions, Dutch East Indies, | and tramway supply, is erected, a new 6,000: volt. switchboard will be 
Trench Possessions, Italian Possessions and Angola (Portuguese). | requiced, as well as addit iems to the existing 2.000 volt switehboard. A 
The use of one only of the following codes is permitted: A D.C, | new transmisston line, to eost. £3,000, ix also contemplated. — 
sth edition, Scott's 10th edition, Western Union, Lieber’s. Neither Sydney klectrie Lighting € ORANIE E recently recommended the ( d 
Er , ANS | Council that, as the stock of Heck are lamp carbons was suflicient. foi 
private supplements nor the NUME) ical equ alents of the phi ases | three months only, and as carbons for these lamps were made in Germany 


= ‘ ny * TP MU i à "4 wee * . 
in published codes are admissible, Groups or series of num and would not be obtainable elsewhere, the 240. Peek are lamps be 
replaced by nitro incandescent lamps, and that authority be give to the 


bers and similar expressions (c.g., prices of stocks) are not neces- 
sarily admissible hecause they appear in eode, and if the decode | town clerk to place an order for 300 of such lamps, with holders and 
would’ not have passed the Censors, neither will the code mes- | control apparatus, the total price of the lamps and fittings not to exceed 
All messages in code will be decoded under | £2000. As the Standard Cable Mfg. Co., who had a contract fo the 
> Every effort is made to | S&pply of bare copper cable, would not be able to supply a balance of cable 
: under the contract (as the firm drew its supplies from Germany), autho- 
rity be given to offset the balance of the contract to British Insulated & 


avoid delay in this operation ; it will, however, tend to expedite the 
Helsby Cables (the second lowest tenderers in April last) as follow: 7 IS 


transmission of telegrams if the persons handing in coded telegrams 
ue El EM « ! IE * 1 ay . : k LES ct db LI " * ~ ae 
will dc posit at the same tine translations of the nne SSAC Ms The bare copper cable, 116.580 vds. : 7 16 bare copper cable, 122.560 yds, ; 
name of the code selected for use must be indicated on the telegra ni 1. l4 baie copper cable, 206.0535 yds. ; 19 I6 bare copper cable, 


forai, for which no charge is made. A fee of 6d. per telegrim in code | 36,320 yds. ; and that the price of copper be determined by. Messrs. 
Preece, Cardew & Snell and the British Insulated & Helsby Cables in the 


acerues to the Post Office. 
Radiotelegraph Notes.— Orders are being booked, it is announced: manner similar to that already approved by Council in connection with 
, " ot LY the supplies of underground cables. With regard to the contract with 
for the construction of motor lifeboats for Atlantie liners, titted with l L P get dos l i 
: Eos E E e w the Australian Metal Co. for section “A of the storage battery (which 
complete instolfations of radiotelegraphy, and of suflicient power to firm tendered as agent for the Allgemeine Electricitiits Gesellschaft ) 


on K ‘ Sot i á a a PE B P x z r ti LP 3 . . ` x 
take in tow ships’ boats of large capacity. In shipping circles the approval be given to an arrangement being made whereby the English 
Tudor Battery Co, undertake to supply the Australian Metal Co, with the 


rediv-equipped motor lifeboats are regarded as a great departure, 
and likely to prove immensely useful for the saving of life at sea. materials necessary to carry out section “ A of the contract, and also to 
Mr. T. Price, of the Fenning Island cable station, in the Pacifie, | erect the materials, provided payment up to 70 per cent. of the contract 
whee the Pacific Cable Board's cable lands, has sent an interesting | 3 mount for section 7 A " is made available in London on delivery of the 
shi diecthesCerman-cimisos materials ex works; also that a credit be opened in London to be drawn 
: on hy the Australian Metal Co. up to the amount of £24,701. the money 
to be released on the certificate of Messrs, Preece, Cardew & Snell, 

Australia ‘and the War.—There is abundant evidence of the 
loyalty of Australia to the Mother Country in the present crisis 2nd 
every effort is being made to encourage recruiting, &e. | 

In a communication just to hand from the honorary secretary of the 
Victorian Institute of Electrical Engineers (Mr. E. H. W. Westwood) he 
states that “he is at present busvon military duties and that it ix highly 
probable that he will proceed to the front at an early date. 

Jn this connection it is also interesting to note that the following tele- 
gram has been received by the British Thomson- Houston Co. from their 
agents in Melbouine upen reading the notice in a recent issue of THe 
ELECTRICIAN regarding the result of the recruiting at the B.T.-H. works : 
" Congratulations vo ur sending over £00 fighters to front. We are proud 
of them. God speed and victory.” We are now informed by the com- 
pany that the number of recruits is now considerably over 1,000. 


Canadian Censorship.— An order in Council has been made at 
Ottawa, under the recent War Measures Act, empowering the 
Government to take over and operate any telephone or telegeaph 
lines in Canada, and providing authority fov a striet censorship on all 
telegraphic and telephonic communications, 

The Order provides that any Cabinet Ministers delegated for the pur- 
pose may assume control of any telegraph or telephone company and 
use its lines for His Majesty's Service. [Et is further provided that the 
Minister may submit messages to censorship, and that anv messages. 
whether by telegraph or telephone, to be sent out of Canada must go 
through certain named offices only. Any director or officer of a company, 
or other person, contravening the instructions is liable to a penalty of 
£1.000, or five years imprisonment. 


FOREIGN NOTES. 


Holland.— Tt is stated that a concession has been granted by the 
Ministerie van Waterstaat to the Eerste Nedertiandsche Electrisehlie 
Trammaatschappij for the construction end woeking of electric tram- 
ways from Haarlem to Bloemendaal, and from Haarlem to Overveen, 


South America. —Judging from recent issues of our esteemed con- 
temporary, the " Electrical World," Americans are. paving close 
attention to the question of the development and extension of their 
trade with South America. 

The U.S.A. Depart ment of Commerce is sending out Mr. H. N. Douthitt 
as a special agent to investigate and report as to the possibilities of South 
American markets. for machinery and general. engineering supplies, 
including electrical machinery and apparatus. Mr. Douthitt has lived 
in Brazil for some vears, and he can speak Portuguese. He will call 


upon the American Consul in each city, and he will also call upon machi- 
He will endeavour to obtain a description of 
Owing to the present 


sage he passed. 
arrangements made bv the Post Office. 


account of the reeent cutting of the 
" Nuernberg ` :— 

(m the morning of Sept. 7. about 6 o'clock, T was awakened by a 
member of the staff rashing in to inform me that the Germans had arrived 
and were smashing everything. On going outside I found sentries every- 
Where, a Maxim gun dominating the approach from our small wharf to 
the staff quarters. [think the Germans did not feel too happy when they 
landed, but they made a nice mess of our instruments, and blew up with 
dynamite our electrie light and ice making plant, also the cables running 
to Fi and Vancouver. They also marched off with £750 from the super- 
intendent’s safe. I believe the original intention was to shell the build. 
ings from the sea, and | am afraid if that course had been adopted some 
of us would have passed in our "checks," However, they noticed the 
married staffs’ houses, and concluded that women and children were 
lated here, and humanely decided to land an armed party instead. 
With the exception of destroving the machinery building and its contents, 
the other buildings were left intact, though they ruined some thousands 
of pounds’ worth of instruments that are used in cable working, and blew 
np both our cables, Beyond the office they made no attempt to loot. 

li 


WIEN NADA 
EMPIRE NOTES. 
LITANIAE 


-Australasia.— The. “ Australian Mining Standard " says North 

Ilawarra (N.S.W.) Council contemplates the adoption of electric 
lighting, and has decided to ask the Works Department for par- 
ticulars es to obtaining current from the power house at Port Kembla. 

Doncaster Shire Council is arranging for an electricity supply scheme. 
and has appointed Mr. V. J. Crowley its consulting engineer. It is 
intended to take power in bulk from the Melbourne Electric Supply Co. 

The London agents of Melbourne Council (Messrs. Mellwraith, 
Mc Facharn & Co.) recently informed the Council that Mr. C. W. Webster, 
who has a contract for arc light. carbons for the Council, has stated that, 
owing to the enormous advances of raw material, he could only accept 
the contract at an advance of 10 per cent. on the tender price (£2.261). 
cash to he paid in full against bills of lading, and subject to a war risk 
of about £5 per cent. The agents’ cable stated that carbons would 
presently be treated as contraband, and the Council decided to leave the 
matter in their hands, 

The Victorian Railways Commissioners have decided to replace horse- 
drawn lorries for the transfer of goods from the Melbourne goods sheds 
D the Spencer-street and Flinders-street. stations by employing the 
Hectic motor waggona, fitted with an Edison storage battery, purchased 
Some time ago, If the experiment gives satisfactory results it is pro- 
pesed to purchase additional motor waggons and to adopt them per- 
manently at the goods sheds. They have also decided to procure, fo: 
experimental purposes, an electric bageage car of the drop door type, 
‘quipped with an Edison storage battery, and an electric freight truck 
‘uilaily equipped, to facilitate the transfer of haggage. packages. &c., 


—— 
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nery users and dealers. 

existing machinery, its place of origin, eost, &e. 

i depressed financial situation, the question of credit is important, and Mr. 
Douthitt will also investigate and report upon this point, 
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purchase and (b) to sell. The third list, in which is incorporated the first. 
and second lists, was published on Oct. 14; the fourth list, which is a 

supplement to the third list, is now ready and may be obtained together 
with copies of the third list, on application to the branch. Firms im. 
terested in any of the goods mentioned, either as buyers or aellera, should 


MISCELLANEOUS NOTES. + /— 


Alien Enemy Patents.— At the Patent Office last week, before the 
Comptroller and Sir C. N. Dalton, Messrs. Doherty & Bamber 


applied for the suspension in their favour of the patent held by annie o iie Dircclorotithetommereni Intelligence Branch of 
' Aro Freuz Greesman, of Berlin, for the manufacture of an automatic | the Board of Trade, 73, Basinghall-street, London, E.C. 


balancing device for high-pressure centrifugal pumps. . Contraband of War.—-Revised lists of absolute and conditional 
.. Mr. DOHERTY explained that the article ‘could-not be obtained-from 
coutraband of war have been issued. 
termany, and the idea was that applicants should get the article manu- The foll ticles de a baolate wakaidi 
factured for them, perhaps by Messrs, Clayton & Shuttleworth. ki vi : ae arte i dr Le. i prit RUD lis pu Arms of all 
Sir GEORGE Marks, M.P. (for the owners of the patent), argued in fav our nS projectile DOUCET MG explosives, » range finders aud their 
distinctive component parts, hematite iron ore and hematite pig-iron, 


of a higher royalty being paid than that offered by applicants. | kel orenid nickel d ch 
Mr. DoneERTY asked that applicants should have an exclusive licence. iron pyrites, p t s Ph i CE a 1 rome oro; Copper 
The CoMPTROLLER-GENERAL said that the Court, generally speaking, UAM. CN (pig. RN n. n pipe), AT erra-silica, barbed 
` could not give an exclusive licence, because it could not be satistied | WIE €crepianes, airships, balloons and aircraft of all kinda, motor 
vehicles, rubber, mineral oils and motor spirit, &c. 


" whether it woud be used. 
». Eventually Mr. Doherty undertook to give a royalty of ls. on the horse- Included in the conditional contraband list are the following: Gold 
' power of the pump, and accept whatever licence the Court would grant. and silver, vehic "d of P a ud ae moro Mrd available for 
At the Patent Office last week two applicants (a London and a | Ye in war, vessels, cra E sae: ds ee. E both fixed aad 
Stockton firm) applied for the suspension of a patent flexible rolling rolling stock and materials for te PELEAS uH ess telegraphs and tele- 
shutter for shop fronts, lifts, &e. The invention was much in use in Ger- phones, fuel (other than mineral oils) and lub icants, sulphur, field 
many and Austria. The agent for the patentee asked for a 10 per cent, | lasscs, telescopes, chronometers and all kinds of nautical instrumente. 
] Ediswan Works.— On the 2nd inst. the membersof the Polytechnie 


royalty on the selling price, but eventually agreed to accept 7! per cent. 
In another case, Messrs. Tomlinson applied for a licence to work a | Society paid a visit to the Ediswan Works, where about 2,500 people 
are engaged. 


patent under which fulling machines are constructed for the woven 
woollen cloth industry. The patent is the property of L. Ph. Hemmer, of The visitors were headed by their hon. sec. (Mr. R. Harben), and the 
: Aix-la-( hapelle, with whom applicants had had business transactions. | various departments dealing with lamp and fitting manufacture were seen 
The machines were urgently required for making army clothing and ap- | in active operation. ln ihe lamp department visitors were shown glass 
making, bulb blowing, tube drawing, the manufacture of carbon fila- 


plicants had been asked to supply the machines for army contracts. 
`The terms offered by Tomlinson (a royalty of £1 per engine and payment | ments, flashing filaments, preparation and mounting of metal filaments, 
of costs of keeping the patent alive) were stated to be satisfactory. jointing filaments, stem making. sealing-in, &e. The new half-watt 
In the case of an application by Sir George Marks, on behalf of William lamp was also seen burning. In the engineering department were shown 
Cooper & Nephews, to auos in their favour a trade mark (consisting | the complete manufacture of high and low-tension switehboards, circuit. 
of a triangle with the word " Lysol ™ inside it), which was now held by | breake ‘rs, Oil switches, transformers, generator rheostats, motor control 
Schulke & Maver, of Hamburg, it. was state «d applic ants had at Be rk- gear- holders, swite ‘hes, &e. ‘i in all of whic h, as well as in the other de part- 
hamsted the large st cresylic acid works i In Great Britain, and were jn an ments of the company, the visitors manifested great interest. 
exceptionally favourable position for manufacturing lysol. 
The COMPTROLLER-GENERAL said the Board of ‘Trade had already come 
to the conclusion that the trade mark for ° Lysol " should be expunged 
‘from the register, and need not belong to any particular firm, because 
it was the name of a preparation which was well known. 
Sir GEo, Marks urged that, such being the case, to be consistent. the 
: device mark should also he suspended in favour of British manufac- 
turers generally. German firms were not represented there, and seemed 
to be treating the Court with contempt. 1f they were not there to 
defend their title he did not think the Court should defend it for them. 
The ComMpTROLLER-GENERAL said the principle on which the Board 
. of Trade had acted was that they might suspend word trade marks, but 
that it would be more difficult to suspend device marks which, more than 
word marks, denoted a particular manufacturer, 


Professional Classes War Relief Council.— Directly the war broke 
out the distress expected to arise therefrom among the industrial 
population was at once anticipated and taken in hand to be dealt 
with adequately by the National Relief Fund. This fund, however, 
does not touch in any way the great distress already prevalent 
among professional classes. During the last few weeks, therefore, 
there has been in process of formation an organisation to be called 
the P ofessional Classes War Relief Council. This council, which 
is composed of the nominees of the principal professional institutions, 
does not propose to offer any form of charity in relief, as this would 

naturally be both impossible and undesirable, but it does propose to 
give certain centralised forms of assistance, which will, it is hoped, 
tide over the critical period of the war. The majority of the pro- 
fessional societies have their own benevolent funds; these are and 
must remain quite independent. The chief forms of assistance 
arranged are in matters of education, training, emigration, maternity 
aid and temporary employment, all of which are worked under 
separate representative sub-committees of men and women whose 
positions and capabilities fit them especially for dealing with their 
particular departments. All those who wish to give practical sup- 
port to this movement are requested to send their donations to the 
Treasurer, Professional Classes War Relief Council, 13 and 14, 
Prince's Gate, S.W. 


Competition with Germany and Austriz-Hungary.- [n connection 

‘with the campaign undertaken by the Board of Trade on the advice 
of their Advisory Committee on Commercial Intelligence to assist. 
British manufacturers and merchants to secure trade formerly inthe 
hands of German or Austro-Hungarian firms, the Board have re- 
ceived a large number of inquiries for names of sellers or buyers of 
articles of which the sources of supply or markets have been inter- 
fered with by the war. 

Special arrangements have been made in the Commerc ‘al Intelligence 

Branch of the Board of Trade for dealing with the inquiries, and lists are 
being prepared and circulated of articles which inquirers desire (a) to 
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TENDERS INVITED. 


m TUA a 


Cable. poo oreeson ; PS Tramway and Railway Stores. 

Tenders are invited for the d of Paper-insulated Lead- |. | Dupre UxrrED. Tramways Co. 1896 (Lrp.) invites tenders 
covered Cable (schedule No. 328) to the AUSTRALIAN COMMON- for the supply of General Stores, including Car Fittings, Electric 
WEALTH Postmaster-General’s Dept. Tenders to the Deputy Supplies, &e., for the year ending Dee. 31, 1915. Tender forms, 
Postmaster-General, Brisbane, by Jan. 6. Specifications, &e.. &e., from the secretary (Mr. R. S. Tresilian) 9, Upper Sackville- 
from the Commonwealth Offices, 12, Victoria-street, London. street, Dublin. Tenders to Chairman of the company by Nov. 9. 


S.W. See an advertisement. Yorkshire (W. Riding) El 
l . ectric Tramways Co. WAKE- 
WALSALL Corporation require tenders by 10 a.m. Nov. 17 for g) ys Co (Ltd. ) WAKE 


supply of e.h.t. Cables. Specification, &c., from Mr. E. M. Lacey, 
12, Victoria-street, London, S. W. 
Portable Electrie Lamps. | | i 


The CowMissioNERS of H.M. WORKS, &c., invite tenders for 


JLE 


E 


AS 


- Stores. Schedules from the Central Offices, Belle Isle "Wakefield. 
_ The GREAT NORTH oF SCOTLAND RAILWAY Co. require tender: 
by 10 a.m. Nov. 19 for six or 12 months’ supply of Stores, 
including Telegraph Materials, Castings, Oils, &c. Forms of 


the supply of Portable Electric Hand Lamps. Forms of tender | tender from Stores Supt., 80, Guild- street, Aberdeen. 
and all particulars from the Controller of Supplies, 18, Queen The SLIGO, LEITRIM & NORTHERN COUNTIES RAILWAY Co. 
Anne's-gate, S. W. Tenders by 11 a.m.Nov. 3 to Secretary, H.M. require tenders by 10 a.m. Dec. 1 for 12 months’ supply of Tele- 
s of Works, &c., Storey’s-gate, Westminster, London, S.W. graph materials. Forms of tender fr om Secretary, Enniskillen, 
amps, &c. 


Time Switches and Reflectors. 


CHATHAM Corporation require ‘tenders by 10 a.m. Nov. 11 for D 
. Jblin Corporat 
12 months' supply of Incandescent . Electric Lamps, Tron-| lamps and Radial Wave RR AE. oe Switches for street 
mongery, &c. Form of tender from the Borough Surveyor. Lighting Engineer, Tar: astreet, Dublin articulars from the City 


— a 


FIELD, require tenders by 9 a.m. Dec. 4 for year's supply of | 


M 


pe » be! ovr 
X a 


a 
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š P UMEN ERA HERPES 
Metos aad Pumps. —.— AM D NET : - Telegraph and Telephone Material. m s 
Croypon Corporation want tenders. hy. 11 a.m. Nov. 17 for iy The Public Service Stores Tender Board, WELLINGTON, N:Z., 
> require tenders by 5 p.m. Nov. 25 for 50 miles of Insulated and . 


Specitica- 


tion, &c., from the Borough Engincer. *: >: | 
" Npecifieations from Controller of Stores, Wellington. 


^^ Paper. 


ee at Oot on n ie 


supply, erection, &c., of two Electric’ Motors and Pumps for | 5 ‘re í | indes € 
| .^ Braided Wire, Semi-twisted, and 7,000 Dry Cells foe-Tclephories, 
i 


©. The AUSTRALIAN COMMONWEALTH Postmaster-General an- 


| 
' à | —. 304, 310, 311 and 316 is extended to Jan. 13, and t 
Storage Battery and Underground Mains. ` Copies of specitica- | ' ~ for tenders to schedule 314 is cancelled. 
tion, &c., from Mr. Hugh G. Roberts, solicitor arid clerk to the Insulated Wire, Relays and Transformers. 
Council; and copies of specification and^drawings may be |: The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
: /ffiees of tl | ! Ilam. Dec. 16 for supply of 343 miles of Rubber-covered Copper 


inspected, but not obtained, from the offices of the consulting j omy 

engineer, Mr. J. W. Speight, M.I.E.E., Brook Lea, or the Elec- | © Wire and 100 Neutral Track Relays; and by 11 a.m. Dec. 28 for 

tricity Works, Ormskirk. Tenders by 11 a.m., Nov. 11. Three Static Transformers. Specifications from the Victorian 
Railway Offices, Spencer-strcet, Melbourne. & m S 


BrackPoor Corporation Electricity Committee invite tenders 
from British manufacturers for the supply, delivery and erection 


Electricity Supply Undertaking. 


The Comision de Alcaldes, Punta ARENAS (Argentina) will 


of additional Plant at the Eleetricity Works, including Water- | 

tube Boiler (40,000 Ib. duty), Mechanical Stokers, Economiser, | receive tenders until Dec. 1 for establishing Electricity Supply 
Steel Chimney, Coal Storage Hopper, one 1,500 kw. Turbo- | - Worksfor Punta Arenas. For public lighting 482 lamps of 50 c.p., 
alternator, Surface Condenser and ‘Auxiliaries. Specifications 155 of 150 c.p., 73 of 300 c.p. and 5 of 400 c.p. will be required. 


from Mr. Charles Furness, borough electrical engineer and tram- 
ways general manager, Electricity Works, W. Caroline-st., Black- Jl 
pool. Tenders to Chairman of Electricity Committee by Nov. 19. 

The Municipal Council of Port ELIZABETH (Cape Province, 
South Africa) require tenders by noon Nov. 26 for supply of | UTRIQUE: 
Engine Room Plant, Turbo-Generators, h.t. Switehgear Con- i i 
necting Plant, Boilers, Coal Conveyor and Cables. Specifications | G. P.0.—5ix months’ contract for the supply of Osram lamps has 
from Messrs, Davis & Soper, 54, St. Mary Axe, London, F.C. j #g@in been secured by the General Electric Co. 

BaRNET Guardians require tenders by noon Dec. 7 for Electric | MarpsToNE.—The Council received two tenders for the supply of 
Power and Lighting Plant, Electric Lift, Water-softening Plant | cables for the extension of the electric supply, viz., W. T. Glover & 
and Steam Boilers and Heating and Warming Plant. Forms of | Co. (£700) and the Craigpark Electric Cable Co. (£651), and the 
tender, &c., from Messrs. Williams & Cox, 34, Henrietta-sticet, 
Covent Garden, London, W.C. st | 

Tekphone Apparatus and Material. 

Tenders are invited for the supply of Telephone Instruments 
and Parts to the PosTMASTER-GENERAL's DEPARTMENT IN | 
AUSTRALIA. (Schedule No. 348.) Tender forms from the Com- ' with the British ''homson-Houston Co. for a 2,000 kw. turbo-alter- 
monwealth offices, 72, Victoria-street, London, S.W. Tenders to nator, condensing plant, &c., at £6,718. 

Deputy Postmaster-General, Adelaide (S. Australia), by Dec. 9. ALBURY (N.N. W.)—The New South Wales Government have 
accepted the tender of The Brush Electrical Engineering Co. for 


Motor Generators and Switchgear. : 
SvpxEY (N.S.W.) Council require tenders by 3 p.m. Dec. 21. generating plant, condensers and auxiliaries for equipment of the 
for Motor Generators and Switchgear for electric vehicle battery Albury Electricity Supply station. 


T * : : ` dire 4 : s ' ras E . T 
No. 347) from City Electrical Engineer. Rocuparg.—'The Gas and Electricity Committee have placed an 
order for 15,000 tons of coal for the electricity works at an average 


I 


Il 


D 
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| tender of the latter was accepted. 

RHYMNEY VarLEY.— Johnson & Phillips (Ltd.) have received an 
order from the Rhymney Valley & General Electric Supply Co. for 
overhead and underground cables, switchgear, &e., for Aber Bargoed. 


— mee —— 


charging. Specification ( 
Tramway Material. 


JOHANNESBURG Municipal Council require tenders by noon of 2s. 6d. per ton less than in 1913. 
Dev. 4 for supply of a Tramway Lay-out (Points, Crossings, FALKIRK. — The Corporation have placed an order with the British 
Westinghouse Co. for switchboard extensions at £907, and with the 


Rails, &c.) Specifications from the Controller. of Stores, 
Chloride Electrica! Storage Co. for a new battery at £3,620. 


Municipal Oftices, Johannesburg. 
LAA AAA 


FINANCIAL MATTERS. —  - 


ALIUS OIM nnn 


IE | 


DUI 
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tributed to relief of rates. 


MUNICIPAL ACCOUNTS. 


mop ME supplied for private lighting, 6,235,450 (5,537,940) for motive power, 


123,418 (131,733) for traction, 1,849,570 (1,564,770) for street arc lamps 
and 93.271 (92.915) for street incandescents and stair lighting, while 
1,967,006 (1,776,475) were used in stations. 


COMPANIES' MEETINGS AND REPORTS. 
. ——À 

NORWICH ELECTRIC TRAMWAYS CO.— At the meeting last week the 
chairman (Mr. F. Fitzgerald) said the net increase of traffic receipts was 
highly satisfactory, in view of the reconstruction work, which had thrown 
several routes out of use during parts of the vear. The economies 
resultant upon improvements in the generating station were only now 
making themselves felt. Their position would be strengthened by pro- 
tected extensions, including the introduction of a motor 'bus service. 

VERA CRUZ ELECTRIC LIGHT, POWER& TRACTION.—The report for 
the vear 1913 states that the net profits in Mexico amount to $378.303 
(Mex.), compared with $311,369 for 1912, an increase of $66,934. Reckon- 
ing earnings at parity of exchange, there is a balance, after meeting all 
expenses and debenture interest, of £23,985, but owing to heavy loss in 
exchange (£10,497) the balance profit is reduced to £13,488. With 
balance brought forward (£4,509) the balance is £17,997, and after trans- 
fer to depreciation and general reserve of £5.000 a sum of £12,997 remains, 
which, owing to the disturbed state of Mexico and the uncertain state of 


exchange, the directors propose to carry forward, 


Chester.—At the last meeting of the Council the chairman of the 
Electricity Committee (Mr. A. Storrar) said the electrical engineer 
Mr. & E. Britton) had estimated that the annual profit from the 
hvdro electricity works would be £3,485 a vear. D 

During the first 23 weeks of the current year the profits had been 
£151], which was about £80 a week. The annual profits would thus 
‘mount to £4,480, which was considerably more than was expected. The 
het profits on the whole electricity undertaking had been £4,961. Of that 
amount £1,094 had been transferred in aid of the lamp rate, £500 had 
tone in aid of the improvement rate, and £3,339 to capital account. The 
balance carried forward was £6,969, and £3,366 had gone to the redemp- 
tion of the debt. ' i 
 Blinburgh.— The accounts of the electricity department for the 
‘ar ended May 15 last show capital expenditure £1,099,557 (increase 
112.773), of which £511,525 has been repaid. 

Revenue was £142,755, and after meeting working and general ex- 
penses, £77,337 (including £1,163 for plant for Dewar- place and M’Donald- 
stations) the surplus carried to net revenue account was £65,418, 
aoe amount on the credit side of that account being £67,868, after 
i ng Into account £2,268 proceeds from reserve fund above prescribed 
P This was disposed of as follows : Interest £19,004, contribution 
M liquidation of debt £42,934, income tax £1,912, balance £3,835. The 

ance on net revenue account at May 15, 1913 £2,170) has been con- 


and 8,000 reams of Manifold Paper and 600 reams of Absorbent 


nounces that the date for the receipt of tenders to schedules : 
he invitation ' 


JA AAA M 
TENDERS RECEIVED AND ACCEPTED. = | 


BaRRow-IN-FURNESS.—The Corporation have placed an order 


Units generated were 22,796,547 compared - 
with 21,457,387 in previous year), of which 10,639,239 (10,307,423) were _ 


- 
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WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 

year ended June 30 states that the revenue for the period amounted to 
£902,837. 0s. 10d., and the working expenses to £389,942. 16s. 4d. After 
"d £32,747 for debenture stock interest and £18,446. 15s. 9d. for 
nédine' tax, there remains a balance of £461,700. 5s. 9d. ; to this is 
addera £37,008. 35. lld." brought forwayd, making a total of 
$495/10 9. fs. 8d. ‘Three interim dividends, amounting to £93,568. 10s. 
have been paid, £160,000 transferred to general reserve fund, £30,000 to 
land "and buildings depreciation fund, and £130,000 to provision on 
account of investment fluctuations. The directors now recommend the 
declaration of a final dividend of 3s. per share, making, with the interim 
dividends, a total dividend of 6 per cent. for the year, also the payment 
of a bonus of 2s. per share, both tax free, which together will amount to 
£51,982. 10s., leaving £33,157. 9s. 8d. to be carried forward. The divi- 
dend and bonus will be payable on the 12th inst. The register of trans- 
fers ave closed from the 3rd to the 11th inst. inclusive. 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


ae e 
NEW COMPANIES. 

ALLIES ELECTRIC LAMP CO. (LTD.) (138,125.)—Reg. Oct. 28, capital 
£3,000 in £I shares, to carry on the business of manufacturers, importers, 
exporters, repairers and fitters of and dealers in. electric lamps, glass 
blowers, manufacturers of and dealers in glass, wire, drawn wire, metallic 
filaments, wolfram and other metals, electricians, electrical and mech- 
amical engineers, suppliers of electrical enerzy, &e. Private company. 

WILLIAM BAILY & SONS (LTD.}( 138,088. )—Reg. Oct. 23, capital £6,000 
in £1 shares, to take over the business of a manufacturing, wholesale, 
retail and furnishing ironmonger, carried on by H. D. Baily as Wm. Baily 
& Sons, to carry on the same and the business of clectrical engineers, 
manufacturers of electrical apparatus, makers of cooking apparatus and 
stores, &e. Private company. First directors are H. D. Baily (per- 
manent managing director) and Mrs. M. D. Baily. Reg. office: 54, 
Gracechurch- street, E.C. 


: MORTGAGES AND CHARGES. 


ABERDARE ELECTRICAL CO. (LTD.;— Particulars of £500 debentures, 
ereated Oct. 13, 1914, have been filed, whole amount being now issued. 
Property charged: company's property, presentand future, No trustees. 

CUTTINGS BROTHERS (LTD. )—IJssue on Oct. 10, 1914, of £200 deben- 
tures, part of series of which particulars have been filed. 

REASON MFG. CO. (LTD.) Memorandum of deposit in full on Sept. 
93, 1914, of debentures, dated Oct. 1, 1906, securing £12,500, has been 
filed. 

SPENSERS(LTD.) -Issue on Oct. 13, 1914, of £100 debentures, part of a 
series, of which particulars have alreacly been filed. 

TOPIHAM ELECTRICITY SUPPLY CO. (LTD.)- Issue on Oct. 15, 1914, of 
£360 debentures, part of series of which particular have been filed. 


RECEIVERSHIP. 
DACOLITE ENGINEERING CO. (LTD.) —W. A. Pearce, 1, Broad.strect- 
place, E.C., ceased to act as receiver or manager on July 30, 1914. 


CITY NOTES. 


i ee 
MEMORANDA (Nov. 5).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Price of silver, 224d. Consols Pay Days, Nov. 18 and Dec. 1. 


BRISBANE ELECTRIC. TRAMWAYS INVESTMENT CO. (LTD.)—The 
directors have declared an interim dividend at the rate of 8 per cent. 
per annum (4s. per share) on the ordinary shares for the past half-year. 

CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)—The directors have 
declared a dividend of Is. 3d. per share (being at rate of 5 per cent. per 
annum, less tax) for the quarter ended Sept. 30. 

CONSOLIDATED SIGNAL CO. (LTD.)— l'he directors recommend a final 
dividend on the ordinary shares of Is. 6d. per share (less tax), making, 
with the interim dividend alieady paid, a dividend for the year of 2s. 
per share, or 10 per cent. 

CRAIGPARK ELECTRIC CABLE CO. (LT 2.) —The directors have declared 
the interim dividend on the 6 per cent. preference shares. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— Payment of the post. 
poned interim dividend for the half-year ended June 30 last at the rate of 
4 per cent. pec annum will be made on Nov. 7. 

NATIONAL ELECTRIC CONSTRUCTION CO. (LIMITED & REDUCED). —. ^ 
petition for contirming the proposed reduction of the capital of this com- 
pany trom £250,000 to £125,000 will be heard by Mr. Justice Neville on 
NOUV |j. 

SIEMENS BROTHERS & CO, (LTD.) —Mr. J. J. Easton has joined the board 
of directors of this company. "  * | 

UNITED ELECTRIC TRAMWAYS CO. OF CARACAS (LTD )—The directors, 
binx of opinion that all profits should, under present circumstances, 
be fully divided amongst shareholders, have declared a dividend of 7 per 
cent. for the year to June 30, plus a bonus of 4 per cent., an aggregate of 


11 per cent., against 5 per cent. distributed last year. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The directors have declared 
an interim dividend at the rate of 4 per cent. per annum (4s. per share), 
tax free for the past half- year. 


M k ahak eee, tax ese TE | 
essrs. J. B. Garnham , 132, Upper Thamerstreet, Londen, E.G., quote und 
date November 5, the following as the present basis prices of i ud a 
New METALS. per lb. per ton: 
Solid Drawn Brass Tubes..-.ccese Tid Aatimon *s*c0520928-*«4*252*9 £55 0 0 
Solid Drawn Co per Tubes sess 91d. English aL ane £18 0 0 
Brazed Copper Tubes ......«... Qed. 
Brazed Brass Tubes ........«... ed. OLD METALS. per ton. 
Brass Wire WEEER N. "229 7 . Clean Scrap Copper ........ £17 19 0 
Copper Wire ....... P ve vex yit zs Braziery Copper Scrap...... £42 0 C 
Rolled Brass ....... &aaneseesee. 220s | Clsan Scrap Brém..... saaie £35 15 0 
Brass Sheets ...... pease se agi 8d: | Od Lead. «diooeeseesxioes £15 10 9 
Old PING saa cana ews ines £16 0 0 
per ton. | Hollow Pewter ............ £80 0 0 
Copper Sheets ............ £72 O0 O | Black Pewter. ............. £50 0 0 
SPOLE iosssiavé veas sc ii £25 00-i Gun Metal < aseesssesestes + £47 0 0 
Mr. A. Joseph, Earl-s‘reet, London-road, Southwark, London, S.E., quotes under date 
November 3, the following prices of Scrap METALS :— 
pper ton. : per ton. 
Aluminium Cuttings........ 2 0 O Old Lead (les usual Draft) .. £16 0 0 
Clean Mixed Brass "9929228 £37 10 0. TOR LOB, nad sa va Wa PR RS £14 10 0 
Clean Copper n "492 £48 0 0 Old Zinc see ee erenee eeerece £17 10 0 
Braziery Coppet....... scum BAS 0 OC). Holow Pewlit....oisos I9) 0 6 
Gun. Metal occas sav rue kx . £50 O O | Shaped Black Pewter ..... a £55 0 0 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar 


or strip), £55; Commercial Tinman's Solder. £75; Blowpipe Solder, £85. 


~ 
£ 
Aberdeen Corporation ...| Cct. 28 1,474 
Anglo-Argentine ........ s» 48| 49013 
Ashton-under-Lyne...... x" aA 387 
Ayr Corporation....... "t 2 04 226 
Bath Electric Trams, Ltd ie cee &09 
Birkenhéad:;... s as c os Nov 1 1,16l 
Birmingham Corporation | Oct. 31 11,834 
Blackburn Corporation .. wm See 1,029 
Bolton Corporation ...... Nov 1 2.456 
t Bournemouth Corporatior| Oct. 28 1,616 
Brad& ra Corporation .... A 
Briehton Corporation ....| Nov 1 919 
tBristol Trams & Carriage | Oct. 30 8,139 
Burnley Corporation ... 5» | 1,225 
Burton Corporation...... Nov 1 278 
Bury Corporation ....... A 1 1,176 
Calcutta Tramways Co. ..| Oc 3l | n56,175 
Camborne-Redruth ..... is |! Liz 
Cardiff Corporation ...... "s 2,513 
Central London Railway.. š ¥ 
City & South London Rly T » 
Cork Electric Trams Co... ( x 465 
Croydon a desea sv éoMxescx u^ du 1,550 
"Darby .avesanbretuiusewte oc 934 
Dover Corporation...... 5m x 218 
Dublin & Lucan Railway . m: 119 
Dublin United .....45255 ue 90 5,403 
Dundee Corporation ..... x 48 1.221 
East Ham Council ....... sg “a 1,196 
OU IRERTITTT ITI AT e» á 
Exeter Corporation...» .. " 315 
Glasgow Corporation..... "n 22,006 
Glossop Trams ..«sssees z^ i 109 
Gloucester Corpn. ....... 2 ae 
tHalifax Corporation ..... m Wc 2017 
Hastings Elec. Trams Co.. "E. 837 
Hone Kofigiasaas vu ps ; i 
Huddersfield Corpn...... " 2.287 
Hull Corporation ........ mo ow 2,934 
Ilford District Council. ... a Xl 552 
Ilkeston District Council. . 2» 28 150 
Ipswich Corporation ..... w- i 405 
Isle of Thanet Co... ...... "XE. 361 
KilnarnockCorporation..| ,, 31 152 
Lanarkshire Trams Co. .. Wu. “ae 1,823 
Lancashire United ...... m 24 1.473 
Leeds Corporation ...... ». di 7.838 
Leicester Corporation ....| ,, 31 2,039 
Leith Corporation ...... is 68) 
Lincoln Corporation ..... ae 109 
LiverpoolCorporation....| ,, 241] 12,812 
Liverpool Overhead Rly.. é oe 
Llandudno&ColwynBayR ont ae 160 
London County Council .. » 21 | 46,246 
London Elec. Ry. Co. .... Ls + 
London United.» és iae. P» e 
Lowestoft Corporation ...| || 3} 187 
Maidstone ....«.54« ngs " in 
Manchester Corporation ..|  ,, 16,417 
Mersey Railway ........ i ste 
Metropolitan Dist. Rly.... ‘ Ks 
Met. Elec. Tramways .... éd 
Metropolitan Railway ... d : 
N-lson Corporation ...... iz dM 162 
Newcastle-on-Tyne Corpn. „ 3l 5,683 
Newport (Mon.) ......... c 2i 763 
OS ton a ed ae 603 
am Corporation ..... i 
Perth (N.B.) Corporation. d 2 AUS 
pr md Elec. Trams. s » 
rtsmouth Corporation..| O- 
Preston Corporation ..... ib an i 
ponere: Corporation ..| " 28 9 52 
ord Corporation...... ; 
aus Hal quA TK Now. a 4,227 
Shetfi-ld Corporation.. ... ^ y: 
Singapore Trams ........ i 2,615 
t È Metropolitan Tramway: oe 
OUTHEMptON: 5442.45; -t 
Southend Corporation.... m zt i 
rh o des P yde Re TE 3 AA 
underland Corporation . . ç e 
Sunderland Distrist. . ... hae eat 
Swindon Corporation ' 28 178 
Tyneside Tram Co. .... ^ 28 630 
Wallasey Corporation .. é 31 1,04} 
WalsallCorporation ... - 3l '625 
Warrington Corporation..| " . = 
West Ham Corporation... 29 | 2,733 
Wolverhampton Corpn...| ” 2g ' 985 
Yorkshire W.R. Trams...' Nov. ^1 1,378 


f includes omnibuses, &c 


* Plus 2 days. 


ons are with the corresponding period last year. 
t Minus 2 days. 
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ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 


| Amount [Ine oF de. 


electrical: 


Inc. or dec. . AGGREGATE, 
(a) No. of 
n i weeks. 
£ £ 
= 391 22 | 37435 
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NOTES. 


The Work of the Moment. 

As is usual at this time of vear, a number of Chairman’s 
addresses are being delivered at the Local Sections of the 
Institution of Electrical Engineers. We publish an abstract 
of the address of Mr. T. RorEs to the Yorkshire Section in 
this issue, and we hope to give an account of Mr. WHEEL- 
WRIGHT S address next week. Among the various points 
that are touched upon by Mr. Roves, it is interesting to 
note that technical education finds a place. Surprise ts 
expressed at the fact that German designers have filled a 
number of important positions in this country when it 
would seem that it should be possible to train English 
designers without difficulty. The suggestion is made that 
this is due to shortcomings in our technical education, and 
that it would be much better to have a few centres where 
such matters are taught by well-paid professors, having the 
verv highest technical qualifications, instead of each town 
attempting to provide its own facilities. We are inclined 
to doubt the truth of this explanation. No technical 
college could hope to produce finished designers, for a chief 
designer must combine good experience with theoretical 
knowledge. Another point referred to by Mr. Roves is the 
question of what our policy should be in engineering works 
at the present time. There may be slackness in certain 
directions, though, as far as we can see, this is very far from 
being general, for some of our manufacturers are exceed- 
ngly busy with Government contracts. Where, however, 


slackness is to be found this provides an opportunity for the . 


manufacturer to set his house in order; it gives him a 
chance to re-organise and bring evervthing up to date as 
far as possible, with a view to meeting the conditions that 
will certainly arise when the war is over, and fresh markets 


will be open to us. 
d 


Submarine Signalling. 
SUBMARINE signalling bv means of sound has been used 


commerciallv to some extent for many vears, the sound 
being produced by means of bells, and it has been felt that 
there would be a distinct advantage in carrving this method 
further if only apparatus could be produced which would be 
capable of transmitting messages bv Morse code, or pre- 
ferably by speech. The difficulty encountered is that water 
is so incompressible that considerable force is needed to set 
it in motion, and, if messages are to be transmitted, even 
by Morse, a certain rapidity of action is necessary. Even 
at the rate of 20 words per minute a single dot requires less 
than one-tenth of a second, and, if the signal is to be readily 
distinguishable from other noises, it 1s desirable that a dot 
should consist of a number of impulses. Thus it appears 
necessary to have, say, at least 100 waves per second, and 
there is much difficulty in producing a massive appliance 
which will work with this rapidity. In another column 
will be found a description of the mechanical oscillator 
developed by Prof. R. A. FEssENDEN for this purpose. It 
is electrical in action, and, judging by the results obtained 
in practice, it seems to work satisfactorily. By its means 
signals have been heard over a distance of about 20 miles ; 
moreover, it is possible to use the device also as a receiver, 
and thus messages have been transmitted telephonically over 
a distance of 800 yds. This distance is somewhat short, 
but it opens up distinct possibilities for obtaining the depth 
of water by means of sound and for other purposes, all of 
which tend to make navigation safer. 
TE 

Our Trade and German Methods. 

IN our correspondence columns this week Mr. R. W- 
PAUL, as a manufacturer, denies some of the points which 
were put forward by Mr. F. M. DENTON in our last issue in 
regard to technical education in this country. Mr. PAUL, 
like some other manufacturers, is far from satisfied with the 
technical students produced in this country, and he evidently 
feels that German firms and municipalities have realised 
to a greater extent than we have in Great Britain the need 
for definite trade teaching of the workers, in addition to the 
technical education of industrial officials. Mr. PavL com- 
plains that the average student has been trained neither ta 
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work strenuously nor to think and plan clearly, his ideas 
of first principles and practical requirements being some- 
what hazy. The student comes neither as apprentice, 
craftsman, designer nor organiser. In this criticism we 
are inclined to think that Mr. PAUL goes rather too far, 
though we should like to hear from other manufacturers. It 
is quite impossible for technical students to be taught 
everything that would be of value to them at a technical 
college ; moreover, the requirements of employers vary 
very considerably. The work of the manufacturer may be 
concerned with designing, testing, estimating, erecting, 
selling, organisation and shop management. The student 
may wish to enter any of these lines, but would obviously 
be unsuitable for the last two. 


But apart from the manufacturer, the student may go 
to an electricity supply station, in which the chief divisions 
are running, maintenance and selling; or, again, he may 
elect to go to a telegraph company, or into the telephone 
service, or into the employment of a company dealing with 
radiotelegraphy. Now, the requirements in all these cases 
vary enormously, and for this reason it seems to us almost 
jmpossible for any college to deal with the matter com- 
mercially. The training that would suit a manufacturer 
might be of very little use for a telegraph company, and what 
might suit Mr. PAUL might be of little use to a manufacturer 
in some different line of work. The present system of 
technically trained students is in competition with the older 
system of the premium pupil. In the case of the latter the 
whole of the education was provided by the employer. Of 
this burden the employer is now largely relieved, but we do 
not think that he should expect to be relieved entirely. It 
should surely be the case that if a technical student comes 
to the manufacturer for training in these days he is more 
suitable for training than was the premium pupil in times 
past. There is something in the view that life at a college 
is far too easy, but it is difficult to find any way of avoiding 
this state of affairs. We must confess, however, that we 
have not, like Mr. PAUL, seen students carrying their own 
private cushions from room to room of an engineering 
college! The authorities might certainly stamp out little 
pits of luxury of this kind, if they still exist. 

c qam a E 

Pacifie Cable.—The cable belonging to the Pacific Cable 

‘Board, which was cut at Fanning Island by the German 


. cruiser “ Neuremberg," has been restored and the station put 
into working order. 

Secret Radio Stations.— With reference to the note on 
Secret Radio Stations in THE ELECTRICIAN, of October 3rd, 
Mr. A. A. Campbell Swinton asks us to let it be known that he, 
as President of the Wireless Society of London, together with 
several of the Vice-Presidents of the Society, who are some of 
the best-known wireless experts in the country, have made 
inquiries and are satisfied that the authorities are taking all 
possible steps to eliminate danger from this source. It must 
be said further that the authorities are most ready to consider 
carefully any suggestions made by competent experts in regard 
to necesBary precautions. 

English Typists from Berlin,—We hear from Mr. Geo. 
de,Curtis, of the Post Office Engineering Section, Kingsland- 
green, London, N.E., that a number of English lady typists, 
who until recently were in the employ of one of the leading 
German electrical manufacturers in Berlin, have been com- 
pelled to return to England, and are now seeking situations in 
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this country. They are, we understand, well qualified in 
every way to act as shorthand tvpists to English electrical firms, 
and they possess a good knowledge of foreign languages. It 
is hoped that English manufacturers will realise the advantages 
at the present time of the knowledge that these ladies possess of 
German trade and methods. Anv inquiries addressed to Mr. 
de Curtis, and sent to the cflice of THE ELECTRICIAN, will be 
duly forwarded. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. C. C. Garrard concludes an article on " Automatic Volta ze 
Regulators ” (p. 174). 

We publish a Paper by Mr. J. G. Balsillie on “ Radiotelegraphy in 
the Commonwealth of Australia " (p. 170). 

A Paper on “ Submarine Signalling,” by Mr. R. F. Blake, appears 
in abstract (p. 172). 

We give an abstract of the Chairman’s address to the “ Point 
Five " Association and the discussion which followed it (p. 176). 

We publish an abstract of the *“ Standardisation Rules of the 
American Institute of Electrical Engineers" (p. 179). Our Leading 
Article discusses these Rules (p. 184). 

An abstract of the Chairman's address to the Yorkshire Section 
of the Institution of Electrical Engineers is given on p. 182. 

The first part of a Paperon “Cables,” by Mr. C. J. Beaver, read before 
the Institution of Electrical Engineers, appears in abstract (p. 186). 

Companies’ Meetings and Reports.—The meeting of the Western 
Telegraph Co. is reported and abstracts are given of the reports of 
the directors of the Amazon Telegraph Co., Bullers (Ltd.) and the 
Edison & Swan United Electric Light Co. (pp. 199-200). 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited by the Commonwealth Publie Service 
Commissioner, Melbourne, for two appointments as assistant en- 
gineers in the Chief Electrical Engineer's office, Postmaster-General's 
Department, Melbourne. Minimum salary £132, increasing to £504, 
per annum. Applicants must have had sound educational training 
and subsequent practical experience in electrical engineering, pre- 
ferably in connection with line construction of telegraph and tele- 
phone systems. Applications to the Commonwealth Public Service 
Commissioner by Jan. 9, 1915. See an advertisement. 


The Allmänna Svenska Electric Co,, Vasteras, Sweden, require 
an electrical engineer with thorough experience in estimating and 
construction of hoisting equipments for mines, rolling mills, &c. 
See advertisement. 

A foreman wireman is required by the Gold Coast Government for 
two tours of 12 months. Salary £250, rising by increments of £10 
to £300 per annum, with free single furnished quarters. Applica- 
tions to Messrs. Preece, Cardew & Snell, 8, Queen Anne’s Gate, 
Westminster, S.W. See advertisement. 


Newport (Mon.) Corporation require the services of two switch- 
board attendants, one arc lamp repairer, one overhead linesman and 
one wireman. Applications, at once, to the borough electrical 
engineer, Mr. A. Nichols Moore, M.LE.E., Town Hall, Newport, 
Mon. See advertisement. 


Electrical engineers are required to act as representatives in South 
of England and Scotland to sell electric wires and cables. See adver- 
lisement. 

The City of Birmingham electric supply department, 14, Dale End, 
Birmingham, require two switchmen at once to replace temporarily 
men on active service. See advertisement. 

Erith Urban Council require an electrical engineer. Salary £250 
to £400 per annum. Applications to the Clerk by noon Nov. 7. 

The St. Helens Cable & Rubber Co., Warrington, advertise for an 
expert with long experience in the manufacture of ebonite. 

A charge engineer is wanted in the Swansea electricity department. 


Salary £115, rising to £130 per annum. Applications to the Town 
Clerk by noon Nov. 17. 


Out of the candidates for the position of borough electrical 
engineer, Swansea Electricity Committee selected the following for 
interview by the Corporation :— 

Messrs. J. W. Burr (deputy engineer and manager, Croydon), H. A. 
Nevill (Wakefield), S. R. Windle (chief assistant, Sunderland), and A. E. 
Wilson (deputy city electrical engineer, Bristol). 

The choice of the Corporation ultimately fell on Mr. Burr. 
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electric supply department's showroom, and was followed by a 


Mr. Harold G. Wright has been appointed temporary assistant 
electrical engineer at Fareham in place of Mr. Cole, who has joined | demonstration of the most up-to-date lighting and heating appli- 
H.M. Forces. Mr. C. Wesley has also been appointed switchboard 


ances, 


EDUCATIONAL NOTES. 


1914-15 commenced on 


attendant. 

Mr. Wilson, of Middlesbrough, has been appointed temporary 
charge engineer at Dover. 

Mr. Wm. Middleton (Gillingham) and Mr. E. E.7 Pope (Fulham) 
have been appointed shift engineers at the Watford electricity works. 


Hongkong University.—The session 
September 14th with a good entry of students ; eight entered from 
the province of Chili and several from the Straits, Shanghai, &c. 

Since the last session the statf has also increased, the latest addition 
being Mr. Walter Brown. M.A.. B.Sc.. a lecturer in mechanical engineer- 
ing. There are now 76 students in the university studying engineering, 
and the British staff in the engineering faculty consists of the Taikoo 
professor, five lecturers and an electrician. Numerous. visitors are 
attracted by the magnificent equipment presented by British manu- 


INSTITUTIONS AND SOCIETIES. 


Birmingham Section of the Institution of Electrical Engineers.— 
The first meeting of this section will be held at the University, 
Edmund street, Birmingham, on Wednesday next at 7:30 p.m., when 
the Chairman, Dr. A. H. Railing, will deliver his inaugural address. All 
the local sections have decided to postpone or abandon their annual 
dinner, and in consequence Sir John Snell intends being present with 
Mr. Rowell, at one of the meetings of each local section. Sir John 
Snell and Mr. Rowell have promised to attend the Birmingham 
meeting which is to be held on December 16th. Prof. Andrew Gray 
has kindly promised to repeat to the Birmingham Local Section the 
Kelvin Lecture at a meeting which will probably be held in February 


facturers. 


————— 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, Nov. 13th (to-day). 
PHYSICAL SocrETy oF LONDON. 


5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, London, S.W. Agenda: 

: Papers on “ A Bridge for the Measurement of Self-Induction,” 

by Mr. D. Owen, and “ On the Coefficient of Diffusion in Dilute 

Solutions," by Mr. B. W. Clack. 

WIRELESS SOCIETY OF LONDON. 
p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment. London, W.C. Lecture on the '' Function of the 
Earth in Radiotelegraphy," by Prof. J. A. Fleming, F.R.S. 
SATURDAY, Nov. 14th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 

7 p.m. Meeting at the Swan Hotel, New-street, Birmingham. Paper 
on “ Gas Turbines,” by Mr. W. Fennell, 
MONDAY, Nov. 16th. | 

INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 

G p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Papers on “ Stores Accounting.” 
by Mr. W. T. Harris; and '* Cash Accounting." by Mr. W. J. A. 


Payne. 


next. 

Society of Engineers.— At a meeting of the Society of Engineers 
held on the 2nd inst., the president, Mr. H. C. H. Shenton, made 
special reference to the presence at the meeting of about 20 Belgian 
engineers, and on behalf of the Society gave them a hearty welcome. , 
M. Pierre de Thier, Membre de l'Association des Ingénieurs de Liége, 
who took part in the discussion, prefaced his criticism of the paper 
hv a courteous appreciation of the hospitality offered by the Society 
of Engineers to their Belgian confrères. The offices of the Society at 
l7, Victoria-street, Westminster, are open daily from 10 a.m. to 
4pm. (Saturdays, 10 a.m. to 1 p.m.), and Belgian engineers who are 
now m England on account of the war are cordially invited to apply 
tothe Secretary when they are in need of any information. 

Junior Institution of Engineers.—Mr. H. N. Munro recently gave 
before this. Institution some interesting notes on the subject of 
aluminium. He said the commercial possibilities of aluminium 
were founded in 1887, when Hall. in America, and Héroult. in France, 
produced the metal by electrical means. For electrical purposes 
aluminium was fast becoming common. Overhead transmission 
lines made of aluminium showed a great saving lover equivalent 
copper lines, à saving of as much as 10 to 25 per cent. being elected. 
depending on the size and nature of the system erected. Its freedom 
from corrosion rendered it an admirable metal for use on lines in the 
vicinity of chemical works, &c., and in seaside places, where the air 
Was permeated with salt, &e For insulated cables aluminium was 
extensively used, particularly on the Continent, where some hundreds 


ELEctTRO-HakMONIC Society. 
$ p.m. Concert (Ladies’ night) at Holborn Restaurant, London, W.C. 
TUESDAY, Nov. 17th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Engineers’ Club, Albert-square, Man- 
chester. Paper on " Cables.” by Mr. C. J. Beaver. 
INSTITUTION OF CIVIL ENGINEERS, 
$ p.m. Meeting at Great George-street, Westminster, London, S.W. 
Paper on " Economics of Electric Railway Distribution," by 
Dr. H. F. Parshall. 
WEDNESDAY, Nov. 18th. 
BIRMINGHAM SECTION OF THE [INSTITUTION OF ELECTRICAL ENGINE ERS. 
7:30 p.m. Meeting at Birmingham University, Edmund-street, 


of miles of aluminium mains, principally paper, lead covered, were 
lad. For very small cables and heavilv-armoured cables aluminium Birmingham. Inaugural Address by the Chairman, Dr, A. H. 
Railing. 


might not show up to the same advantage as for ordinary sized 
cables: but even in those two classes aluminium cables could effect 
a saving of 5 per cent. and upwards, depending on the design of the 
cable. The jointing of aluminium cable in the earlier days was a 
dittenlt problem, and was still regarded as a great drawback to the 
"eof aluminium, Provided, however, that the joints were carefully 
made and all moisture excluded, aluminium could be easily and 


FRIDAY, Nov. 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 


$ pam. Meeting at Storey’s Gate, St. James’s Park, London, S.W. 
"uper on the * Effect of Vacuum on Steam Turbines,” by Mr. 
G. G. Stoney, F.R.S. i 

WOLVERHAMPTON AND DISTRICT ENGINE ERING SOCIETY. 
$ p.m. Meeting at the Technical School, Garriek-street, Wolver- 
hampton. Paper on the " Field of the Commercial Electric 
Battery Vehicle,” by Mr. W. E. Warrilow. 


thectively jointed. 

Institute of Radio Engineers.—The November meeting of this 
Institute was held on Nov. 4 at Columbia University, New York. 
when Mr. H. E. Hallborg, engineer of the Marconi Wireless Telegraph 
Uo. of America, presented a Paper entitled * Resonance Phenomena 
in the Low Frequency Circuit." The next mecting of the Washing- 
ton "ection will be held on Nov. 18, at Washington, when Mr. F. A. 
Nutr of hehe Lots tandards, will read a short Paper entitled 
“Some Phenomena of Arc Transmitters.” 

Wireless Society of London.—A lecture will be delivered before the 
Wireless Society of London this (Friday) evening at 8 p.m. at the 
Institution of Electrical Engineers, Victoria Embankment, London. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 

This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting- 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small There can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped,. 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 

f 


WC. by Prof. J. A. Fleming, F.R.S., on the “ Function of the Earth Aa 
in Fadio- Telegraph y." The lecture will be illustrated bv experi- BM 
P Date... «eene B E- 1 P 


ments, and all members of the Institution of Electrical Engineers are 
Invited to attend. 

Ironmongers’ Association. —On Tuesday, November 3rd, a Paper 
Was read before the Birmingham branch of this association by Mr. 
W. E Milns, of the Birmingham Corporation Electric Supply 
Department, entitled the “Electrical Ironmonzer" Mr. Milns 
dat with the present position of electric lighting and heating. 
the existing relationship between the ironmonger and the electrical 
trade, and concluded with suggestions for a closer relationship 
Serer d trades. The Paper was read in the Birmingham — M ———— À———— ———— —— X 


I enclose £ 8. d. toward the Prince of Wales! 


NATIONAL RELIEF FUND. 
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RADIOTELEGRAPHY IN THE COMMONWEALTH OF 
AUSTRALIA.* 


BY J. G. BALSILLIE. 


GENERAL. 


Viewing the insular position of Australia it is evident that for an 
-effective system of radiotelegraphie communication to be given, not 


interrupted. It has been practically established as a general rule 
that if day communication is reliable night communication even with 
the tremendous increase in the disturbance is also reliable. Asa 
general rule the night signals between fixed adjacent stations are 
three times stronger, as indicated by shunted telephones, than the 
strength of day signals. 

Fig. 2 shows average atmospheric disturbance recorded at the 
Perth station between the bours of 8 p.m. and 2 a.m. for the months 
of. March and April, 1913. This scale if plotted against strength of 


= Strength of V, I.A at Perth. | 
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-onlygmust the service offered be continuous but the distances 
separating the coast stations must to a great extent be governed by 
the normal working range of the vessels with which communication 
would have to be established. 

P The system of radiotelegraph stations in the Commonwealth is 
designed primarily to afford a means of communication between 
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March, 1913. 


ships at sea within 400 miles of the coast and the mainland at any 
time of the day or night, but also provides an independent means of 
communication to the inland telegraph system. 

A With the object of decreasing the operating costs the uniform 
increase of range of stations at night over day is taken advantage of 
by limiting the hours of service of those stations whose night ranges 
are covered by other stations, though a continuous service is yet given. 


trol that all stations should be of a standard design and range. A 
standard station was designed and stations of this type were erected 
at Melbourne and Hobart. Experiments with these stations were 
conducted with the object of ascertaining their mean average range 
with vessels at sea under varying conditions. The data collected 
from these experiments indicated that with average atmospheric 
conditions it was possible for Melbourne and Hobart. stations to 
communicate reliably 450 miles to vessels at sea in daytime and 
approximately 1,500 miles at night, provided that land intervened 
for not more than 5 per cent. of the distance. It was ascertained that 
with land intervening the sea range of stations was reduced in the 
relation of 5 to 2 in respect of that portion of the distance which was 
over land. These particulars only hold good in respect of à 500 
metre-wave length and day range. 

It was, therefore, decided to adopt as a standard within the 
Commonwealth stations a day range of 450 miles over sea, and 19 
of these stations have been erected. From experiments it was ascer- 
tained that aerials of the squirre!-cage type gave the most satisfac- 
tory results; and that using masts 160 ft. high an aerial capacity of 
not less than 00013 mfd. and not more than 0:002 mfd. should be 
used when employing a 600 metre wave to obtain the best results. 

Practically all radiotelegraph stations intercommunicate at night. 
md even in the daytime adjacent stations intercommunicate 
M dbourne signals are niehtlv heard at Perth, a distanee of 1.700 
mies and a chart shown the eomnimaiea ion extending over March 
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' signals received at Perth from Melbourne for similar hours and period 


shows the extent to which the disturbance affects communication. 
The usual grading of atmospheric disturbance is the following :— 
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April, 1913. 
Fic. 2.— CHART SHOWING ATMOSPHERIC DISTURBANCES AT PERTH. 


and in conjunction with these numbers (c) and (a) are used, (a) indi- 
cating intermittent, (c) continuous. | 

In the scale shown in Fig. 3 the scale is enlarged from five points 
at a maximum to 10 with the object of getting a similar grading to 
the strength of signal. 7 l 
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Fig. 3.—COMMUNICATION BETWEEN V.LM. AND. V.A 
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Melbourne and Adelaide, distanze 410 mile: overland. 
The extra scale of ordinates on the left of this Rrore shows the strenct. of ie! ain 
for working through the atmospheric streneths indicated on the scale, T: wen ainz 
pherics are of strength 6, signals should be of stren zin 7. 


and Apah 1912, i8 given in Fig. 1. C" 
Anmospherie disturbance is very poevalent within the tropies, but 
as most atmospheric disturbance has attained a maximum when the 
"pgmals are at à maximum im very few instances is communication 
* Paper forming the basis of remarks communicated by the author to I submit herewith two curves which al IDE dd 
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Adelaide (Fig. 3) and Melbourne and Brisbane (Fig. 4). The 
distance between Melbourne and Adelaide is 410 miles, all over 
land, and that between Melbourne and Brisbane 950 miles, all 
over land. The strength of signals received at either station is 

ted and the mean of this curve is taken as the intensity of the 
signal curve. The atmospheric disturbance at either station is then 
plotted separately and the mean taken. The intensity of strength 
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Fic. 4.—CoMwUNICATION BETWEEN V.I.M. ano V.LR. 


Melbourne and Brisbane. distance 950 miles overland. 
See note under Fig. 3. 
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of atmospheries is plotted against the intensity of the signal so that 
in each station it is known at each hour of the day with what wave 
it is possible to obtain the best communication. Of course, on the 
Melbourne- Brisbane circuit, as is seen, it is impossible to communicate 
between the hours of half-past four in the morning and half-past five 
inthe afternoon. The peculiar effect of the 600 and 853 metre wave 
in the Melbourne-Adelaide circuit will be noted. The 600-metre 
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Fis. 3. — STRENGTH OF ATMOSPHERICS RECORDED AT CONTINUOUS WORKING STATIONS DURING 


wave is the standard wave of all stations. No signals ave heard at 
Adelaide from Melbourne and no signals at Melbourne from Adelaide 
tween the hours of nine in the morning and quarter to five in the 
«emoon. However, between the hours of quarter to five in the 


afternoon and eight the next morning they rapidly increase till they 
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reach the high value of strength 11 right throughout the night. The 
850-metre wave, however, is at all times workable. As will be seen, 
the midday strength is 5 and the midnight strength 10. 


MISCELLANEOUS OBSERVATIONS, 


1. Variation in Intensity of Signals.—It has been noticed that at 
all stations when the atmospheric disturbance, that is, the ordinary 
type of atmospheric disturbances (crackling, intermittent, con- 
tinuous), is at à maximum, signals from distant stations are also at 
a maximum, and that the signals from these stations are quite con- 
stant, whereas on nights when the atmospheric disturbance is nil 
signals from all stations continuously vary in strength, and as & 
general rule are weaker than when the foregoing condition pertains. 
These remarks hold good even in respect of communications, between 
adjacent stations and signalling over distances of 300 miles when the 
station can normally work 1,000 miles over land, and 1,500 miles 
over sea at night is often affected. 

On nights free from atmospheric disturbance and when working 
from coast stations to ship stations over considerable distances— 
not less than 1,000 miles—it is reported by all observers that there 
appears to be a periodic time to signals. Signals invariably start 
at a maximum, reach a minimum in one minute and reach a maximum 
again on the second minute, dying down to a minimum again in the 
third minute, and so on. However, on nights with slight atmo- 
spheric disturbances this periodic effect does not pertain, and signals 
are constant even in respect of the weakest of such signals. 

2. Effect of Wind on Strength of Signals.—Dust storms affect 
the strength of signals only from the direction from which the wind is 
blowing, but do not substantially affectthe strength from other direc- 
tions. Theseremarks apply to day and night signalling alike. 'The dust 
storm invariably eliminates atmospheric disturbances and announces 
itself by a slight static discharge hissing in the telephone ofthe re- 
ceiver. Simultaneously with the cessation of theordinary atmospherio 
disturbance the hissing ceases. There is no appreciable disturbance 
during the continuance of the dust storm, but immediately it abates 
the atmospheric disturbance recommences and when the storm has 
stopped the atmospheric disturbance is always very strong and the 
type of disturbance is à peculiar type of heavy crashes. 

Even when no dust is present and the hot wind is blowing, signals 
from the north are very weak and are subject to a great variation, 
signal strengths sometimes varying from nine to zero in 30 seconds. 
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This effect has so far only been noted at the Melbourne and Adelaide 
stations. 

3. Potential Gradient and Atmospheric Disturbances,——In con- 
nection with certain experiments which I have been conducting with 
the object of producing the artificial precipitation of vapour sus- 
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pended in the atmosphere, I have noticed that when the potential 
gradient of the atmosphere is, relatively speaking, low, rapid changes 
take place, and simultaneously with the occurrence of these rapid 
changes there is an accompanying atmospheric disturbance in wire- 
less receivers in the neighbourhood, which would appear to indicate 
that these rapid changes are of an oscillatory nature. From the few 
observations I have been able to make it would appear that the 
potential gradient is more subject to these rapid changes in summer 
than in winter. 


4. Direction of Receplion.—It has been noticed that practically all 
stations that if signals from stations further north are above their 
normal strength signals from stations further south will be below 
their normal strength. The reverse also holds good. If.'signals 
from northern stations are of normal strength, signals from southern 
stations are also of normal strngth. This has not been noticed in 
respect of eastern and western signalling. Regularly New Zealand 
stations are heard an hour before sunset and eastern Common- 
wealth stations heard by western Commonwealth stations an hour 
before sunset, the distances ranging up to 1,500 miles, but the north 
and south effect has never been noticed on eastern and western 
signalling. 

5. Fog.—From particulars which I have received it is clearly 
proved that fog intervening between two stations has a weakening 
on signalling, but this effect is more marked at night. From records 
kept it appears that with an average strength of daylight signals of 
intensity 9, the signals are reduced 1 point, whereas at night the 
same signals, which in the daytime are 9 and in the night timeare 11, 
are frequently reduced to strength 6 from this cause. ] 


6. Wipers.—The Hobart station is subject to a peculiar tvpe of 
atmospheric disturbance which has been termed a “ wiper.” This 
wiper appears to be a discharge of an oscillatory nature and sounds 
very much like the rubbing of a piece of metal on a grindstone. It 
commences very weakly and works up to à maximum intensity and 
then dies down. Sometimes the period occupied in rising from a 
minimum to a maximum and back to a minimum is 10 minutes. On 
most occasions the duration is approximately six minutes. On 
some days two or three of these wipers occur in a group extending 
over a period of half an hour. The maximum intensity is occa- 
sionally so strong that it is impossible to read signals from the vessels 
in the harbour 2 miles distant. "This peculiar tvpe of wiper has only 
been noticed at Hobart, and this station is the least subject of all 
stations to atmospheric disturbances. Wipers of a somewhat 
similar nature have also been recorded at the northern stations, 
more particularly at Thursday Island and Port Moresby, but in these 
cases they occur with heavy atmospheric disturbances only, whereas 
at Hobart wipers occur independently of and usually without 
ordinary atmospheric disturbance. At Hobart they only occur at 
sunrise and sunset. 


SUBMARINE SIGNALLING.* 


BY R. F. BLAKE. 


Summary.—Submarine signalling has been greatly advanced by the 
introduction of a powerful sound transmitter and receiver called the 
“ Fessenden telegraph oscillator.” By means of this, telegraph messages 
can be sent and received through the water by moving ships and for short 
distances speech can be transmitted, icebergs can be located, and sound- 
ings taken instantaneously. The oscillator can also be used as a receiver. 


The systematic employment of sound signals for the protection 
of ships is of recent date and has never been carried out fully, in 
spite of the fact that many of our greatest scientists, for example 
Tyndall and Rayleigh, have devoted special attention to this matter. 
One reason for this is that sound signals produced in air are very 
erratic in their range and intensitv, so much so as to be on many 
occasions absolutely misleading. Many eminent men bave worked upon 
this problem, but it wasnot until Arthur J. Mundy, of Boston (U.S.A.), 
suggested the use of water instead of air as the medium for trans- 
mitting signals and proved its value by practical demonstration 
that any great advance was made. Water has many advantages 
over air for this purpose. In the first place it is free from the 
dangerous zones of silence which occur when the signals are produced 
in air. In the second place, the absorption of the sound is much 
less in water and consequently the signal is not only absolutely 
reliable but is transmitted to a distance many times greater than 
when it is transmitted through air. The sound is not carried away 
by the wind in stormy weather, as is the case with the siren. It is 
not affected by atmospheric disturbances, as is the case of wireless. 
It permits of the accurate determination of the direction from which 


* Abstract of Paper read before the American Institute of Electrical 
Enginecrs. 


the sound is proceeding. which is not the case with either the air 
siren or wireless telegraphy. i 
Some recent instances where ships have signalled by wireless that 
they were-in distress, but have had to remain without assistance 
for many hours, and in one instance for more“than a days because 
their location could not be determined by the vessels coming to their 
aid, will be familiar to every one. All these advantages indicated 


clearly years ago the advisability of developing apparatus for 


signalling by means of sound waves transmitted through the water 
itself. The first method which was employed for producing the 


sound was through the striking of a bell and the method of receipt of 


the signals was by means of a microphone attached to the skin of the 
ship. Neither the original bell nor the original microphone attach- 
ment was satisfactory. Innumerable experiments have been made 
to overcome the many difficulties whieh have been encountered 
before à completely practical system has resulted. 


The submarine bell in use on the lightships is actuated by com- 
pressed air stored in a reservoir. The actuating wheel has pro- 
jections mounted on it so that when the wheel revolves a number of 
strokes follow each other, the different intervals being peculiar to 
the different signal stations so that the captain of a ship by counting 
the strokes of the bell can determine what lightship is producing the 
sound. In order to receive the sound, it has been found absolutely 
necessary to suspend the microphone in a tank of water, for this 
is the only method of cutting out the water noises and the noises 
due to machinery, &c., on board the ship, which otherwise drown 
out the sound of the bell. 

One of these small water tanks, containing a microphone of a 
special tvpe, is attached to each side of the bow inside of the ship. 
From each tank wires are run to a device which is called the indicator 
box. so arranged that by throwing the handle to one side, the star- 
board microphone is connected to the telephone, and by throwing 
the handle to the other side, the port microphone is connected. It 
will be obvious that once the bell is picked up. the captain has only 
to turn his vessel until the sound is heard with equal intensity on 
each side, to know that his ship is then pointing in the direction from 
which the sound is coming, and in this way he can take compass 
bearings of the lightship on which the bell is situated. 

Compressed air, or an electromagnetic mechanism, may swing the 
hammer, or the bell may be operated by the waves themselves. A 
type much used is a bell buoy which may be anchored off a shoal, 
and will give submarine warning day and night without further 
attention. A large vane extends from one side of the mechanism. 
As the buoy swings up and down in the water, the vane by means of a 
ratchet compresses a spring which automatically releases and 
operates the bell hammer. It will be evident that, even if no further 
development had been made, the system would be and is a complete 
and practical one. 
if not entirely prevent disasters due to errors of ship position. But 
with the very success of this system, it became evident to those in 


charge of its development that still further advances might be: 


conceived as possible, especially in three directions. 
l. Suppose the sound-producing apparatus could be so con- 
structed as to be operated from moving ships by a telegraph key. 


If this were achieved, it would be possible for one ship to signal to: 


another in fog. to communicate its position, its direction and its 
speed. and eliminate all dangers of collision. It would also be 


possible to signal between submarines or between battleships and 


submarines, and to communicate between battleships in action 
without interference from the enemy and though all masts were 
shot away. 


2. Suppose the range of the sound-producing apparatus could be- 


extended so as to cover a radius of 25 or 50 miles. Then it would be 
within our power so to encircle the coast of every nation, with what 
has been felicitously termed ^' a wall of sound," that no vessel under 
whatsoever circumstances of loss of reckoning, of variable currents, of 
fogs. and storms could approach the coast without being warned of 
that fact and notified of its exact position on that coast and of the 
direction of the nearest lightship. 

3. If the sound-producing apparatus could be constructed so as to 
be actuated by telephonie eurrents, it would be possible to transmit 
speech through the water. l 

It will be of interest to consider some of the difficulties which had 
to be overcome before the desired results could be obtained. The 
most serious of these obstacles was the fact that water is almost 1m- 


compressible. Now since sound is a compressional wave in the. 


medium through which it is transmitted, it is evident that any 
apparatus which is to transmit sound through water must be capable 
of exerting very great force. 1n the bell, this is accomplished by the 
hammer blow of the clapper, and any electric or other apparatus 


which is to be used for submarine signalling must have a force com- 


parable with that produced by the impact of a hammer on an anvil. 


Its universal adoption would greatly minimise- 
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attached to a steel diaphragm, | in. thick, which may be made part 


A second and very grave difficulty arises from the fact that if the-| vanadium-s‘eel rod and a right and left-handed sc:ew thread. 


water is to be compressed, some material object must be set in motion. 
to compress it, and that object, which must have sufficient mechanical. 


strength to stand the stress, and must therefore be of considerable 


size, must start from rest, reach its highest velocity, and come to rest: 


in one-thousandth part of a second, if a musical note having a pitch 
of 300 per second is to be produced. — The forces of acceleration thus 
necessitated are very large. A third difficulty arises from the fact 
that in order to telegraph at a speed of 20 words per minute the time 
allowable for a single dot is very small. As the average word con- 
sists of five letters, and the average letter has a length equivalent 
to seven dots, an apparatus capable of telegraphing at the rate of 
20 words per minute must be capable of making 700 dots per minute, 
or à single dot in something less than th second. If the signal is 
to have individual quality, so as to be readily distinguishable from 
other noises, and so as to be separable by resonance from other notes, 
each dot must consist of at least 10 impulses. 

Thus we arrive at the conclusion that whatever device is used, 
it must be capable of producing at least 100 compressional waves 
in a single second, in order to telegraph satisfactorily at the rate of 
20 words per minute. If this same apparatus is to transmit speech 
through the water, it must be still more rapid in its action and must 
be capable of producing several thousand compressional waves per 
second. The above were the three main difficulties in the way. Of 
course, there were many others, for example, the apparatus must 
not weigh too much ; it must not be affected by water or change 
of temperature; it must be simple in construction; it must be 
easily applied to the ship; positive in its action ; must not require 
adjustment after being once set up and must be able to stand all 
kinds of ill-treatment at the hands of unskilled operators. It will 
he unnecessary to go over the ground taken by the development, 
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and we will, therefore, proceed at once to describe the apparatus as 
finally developed by Prof. R. A. Fessenden. The device used is 
termed an oscillator and its construction is shown in cross-section in 
the drawing, Fig. | . 

In the drawing, the iron of the magnetic circuit and the copper 
tube are shaded. The magnetising coil is cross hatched. The 
moving part is the copper tube A. This lies in the air gap of a mag- 
netic field formed by a ring magnet B, built up in two parts, as shown 
in longitudinal section in Fig. 2. The ring magnet is energised by 
the coil C, and produces an intense magnetic flux which flows from 
one pole of the ring magnet across the air gap containing the upper 
part of the copper tube, thence through the central stationary arma- 
ture D, thence across the other air gap to the lower pole face of the 
nng magnet and thence through the yoke of the ring magnet back 
to the upper pole face. "This field is very much stronger than that 
in the ordinary dynamo, there being more than 15,000 lines for each 
quare centimetre of cross-section. 

Áround the armature is wound a fixed winding, which we will 
call the armature winding, and which is reversed in direction so 
that one half of the winding is clockwise and the other counter 
Clockwise. When an alternating current is passed through this 
armature winding, it induces another alternating current in the 
Copper tube. Only by this construction has it been found possible 
to obtain the enormous force and rapidity necessary to compress the 
Water and to overcome the inertia of the moving parts of the mecha- 


In order to apply this force to the work of compression, the 
copper tube is attached to solid discs of steel, which in turn are 


of the side of the ship. In practice the tube is provided with lugs, 
and is held between two discs drawn together on the tube by a Lin. 


distances can be reached. | 
sary, as even with a distance of 1 mile it will be read ly understood 


Telegraphing is accomplished by means of an ordinary telegraph 
key placed in the main armature circuit. Although an ordinary 
telegraph key is used, there is no sparking at the contacts. The 
secret of this lies in the fact that the armature has substantially no 
self-induction, and no eddy currents are generated in the apparatus. 
This is because the copper tube forms, as will be seen, the short- 
circuited secondary of a transformer. of which the armature winding 
is the primary. sa 

This eliminates the self-induction of the armature winding. In 
addition the upper and lower portions of the winding are wound 
in opposite directions, and therefore there is no mutual induction 
between the field coil circuit and the armature circuit. With this 
construction, the amount of magnetic leakage in the armature 
circuit is very small, only a trifle more than if the armature core 
were of wood, and as there is no alternating magnetic flux in the iron, 
there are no eddy currents. As regards the capacity in kilowatts 
of this apparatus, it is large. The armature, being wound in grooves 
in the armature core, so as to withstand the mechanical forces acting 
upon it, is well cooled. The copper tube has no insulation to be 
affected, and on account. of its large cooling surface and high per- 
missible temperature of operation, can carry very high currents 
without injury. 

When the oscillator is placed on a vessel or hung overboard 
from a lightship, a large water-tight diaphragm is attached to the 
oscillator. This particular type of oscillator was first tested by 
suspending it in 12 ft. of water at the Boston lightship and the 
signals were heard plainly with a microphone lowered overboard 
from a tug at Peaked Hill Bar Buoy, 31 miles away. Since that, 
time tests have been made with oscillators installed in the fore peak 
tank of the ‘‘ Devereux,” a collier of the Metropolitan Coal Co., and 
also with an oscillator mounted on a diaphragm made part of the hull 
of the vessel. The signals have been heard upwa-ds of 20 miles 
from the ©“ Deve eux " runn'ng at her regula> speed of eight knots. 


Full power has not been employed on any of the tests, and it is more 
than probable that much longer distances can be obtained in the 
future. In addition to the tests already described the oscillator has 
been temporarily installed on submarine boats, and proved ‘itself of 
immense value and demonstrated that a flotilla of submarines 
equipped with oscillators will be able to make a combined attack 
on an enemy, only one needing to show its periscope in order to 
direct the others, or all of them can be directed by the mother ship. 
It, therefore, makes possible a whole field of submarine manceuvres 
heretofore out of the question; and perhaps most important, it 
removes the principal danger these boats have had to face, the risk 
of being run into. 

So much for the apparatus when in use as a sound generator. 
The signals produced by the oscillator can, of course, be received 
by water-immersed microphones of the usual type, but one would 
perhaps not anticipate the possibility of using the oscillator as a 
receiver, in view of the fact that the diaphragm is of solid steel, and 
weighs, with the copper tube and its attachments, considerably over 
100 Ib. ; but the oscillator, like the ordinary electric motor, is also 
capable of acting as a generator, and on account of its high efficiency 
as a motor, is a very efficient one. The same oscillator is therefore 
used for sending and for receiving, a switch being thrown in one 
direction when it is desired to telegraph under water, and thrown the 
other way when it is desired to listen in. In addition to telegraphing 
and receiving messages, the oscillator can also be used for tele- 
phoning under water. Sentences have been transmitted at 800 yds. 
and conversation at more than 400 yds., and this was acconiplished 
with the use of an ordinary telephone transmitter and six dry cells. 
It seems evident, therefore, that with more power much greater 
Long distances are not, however, neces- 
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tha’ this method of under-wa*er telephoning will be of great use as a 
means of communicating between subma-ines while submerged, and 
between ship: in fog, as the cap‘a‘ns of the vessels can talk directly 
to each other, instead of transmitting and receiving through a tele- 
graph operator. 

Some other uses to which the oscillator may be put may be men- 
tioned briefly. One which will at once suggest itself is the steering 
‘of torpedoes by sound under water. The idea of so operating 
to pdoe; is not a new one, and has occurred to a number of inven- 
to's, but until the p-esent time n» method of accomplishing it has 
becn developed. "With this new source of sound, however, the 
me hod should be p:acticable. Another use is as a means for 
ob‘:‘ning soundings. If we take a commutator wheel, with one live 
seguent and two brushes, one connected to the alternating-current 
gencrator and the other to the telephone receiver, it will be evident 
tha. when the commuta*or segmen: makes contact with the brush 
connected to the generator, a sound will be p-oduced by the oscil- 
lato When the live contact passes away from the brush, the 
sound will cease. This sound wave will travel outward and on reach- 
ing the bottom will be reflected and travel back again to the ship. 
Meantime, no sound will be heard in the telephone receiver, but if 
the brush connected to the telephone receiver be shifted in the 
-dircction of rotation of the commutator until it makes contact with 
the live segment of the commutator, at p:ecisely the instant at which 
the eflected sound wave has come back and impinged on the oscil- 
lato ` diaphragm then a sound will be heard. Since sound travels in 
wa' cr at a velocity of app:oximately 4,000 ft. per second, if the dis- 
tan-e be 100 ft. the time taken by the sound in travelling from ship to 
bottom and from bottom to ship will be app ‘oximately 35*h second. 

In Ap il, 1914, some tests were made on the U.S. revenue cutter 
“ Miami " to see whether soundings could be taken in the manner 
4Abo-e indicated. As the commutator had not been completed a 
ten porary apparatus with a stop watch was used. The echo from 
the bottom was plainly heard not only on the oscillator, but in the 
we doom and in the hold of the ship without any instruments what- 
eve’. The elapsed time corresponded to the depth shown on the 
ch" and the p'opəsed method was p:oved to be feasible. The 
chic? object of the tests on the “ Miami " was, howeve:, to deter- 
min? whether a reflection from icebergs could be obtained, and this 
wa: proved beyond question. The apparatus used was the same as 
fo: (aking soundings. 

In conclusion, it may be said that the oscillator rep esents an 
important step forward in the science of navigation. It makes it 
p3ble to surround the coasts with a wall of sound so that n» ship 
can get into dange ‘ous wa*e's without warning, to make collisions 
between ship: possible only through negligence. Although no sufti- 
cien: tests have been made to warrant the statement tha‘ icebe-gs 
can be de:ec:ed unde: all circumstances or that soundings can be 
ta':en at full speed, what evidence there is points that way. For 
na;cl purposes it p-ovides an auxiliary means ‘of short distance 
signaling that is available at all times and that cannot be shot 
avoy, and it widens the possibilities of subma-ine boats to an ex- 
ten. we cannot ye: fully grasp. g 


AUTOMATIC VOLTAGE REGULATORS.* 
BY CHAS. C. GARRARD, 


(Concluded from page 109.) 


Summary.—The author divides automatic regulators into three classes; 
(1) the Vibrating Contact typo, (2) the Pendulum type, (3) the Rheostat 
type. He deals with certain examples in these classes. 


Tae Taylor-Scotson Automatic Voltage Regulator.—In 
this regulator a small direct-current generator is used as 
a booster in the field circuit of the exciter. The field winding 
of this small generator is split into two halves, each half pro- 
ducing opposite polarity, and is excited, generally through an 
incandescent lamp which acts as a resistance, from an external 
direct current source. The operation of the regulator is to 
short-circuit each half of the field coil of the small booster 
alternately. This short-circuiting goes on constantly and 
regularly, but the relation between the “ time dwell " of either 
short ei cuit is varied so as to give the greater boost in one 
direction or the other, as called for. 

I1 Fig. 7 is illustrated a very interesting application of the 
Taylor-Scotson apparatus for regulating a number of alter- 
nators in parallel. It will be seea that not only can machines 
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with separate exciters be controlled together, but a machine 
without an exciter can be included. A pair of boosting 'bus 
bars are supplied to which the exciting circuits can be connected 
&t will by means of change-over switches on the one pole. 
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Fic. 7.—TaAYLor-ScoTson REGULATOR. DIAGRAM OF CONNECTIONS 
FOR CONTROLLING A NUMBER OF ALTERNATORS. 


These change-over switches are usually provided with field 
discharge resistances not shown iu the figure. It will be seen 
that, as only one pole of the exciters is connected, the exciters 
are not paralleled. With this arrangement, of course, the 


Fic. 8— THE TAYLOR-SCOTSON AUTOMATIC VOLTAGE REGULATOR. 


same voltage boost will be given to the excitation of each 
machine. This may not be, if the machines have widely 
different characteristics, exactly what is required to enable them 
to share the load equally and prevent wattless currents circulat- 
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ing. At the same time, however, it must be remembered that 
the ordinary shunt regulators are available, and these can be | similar manner to the vibrating contact type. 
adjusted so that the load is shared equally between the ee Regulator 
machines. The arrangement shown in Fig. 7 is certainly a Cea rar roe 7 
very simple, economical and excellent arrangement for the | 

simultaneous regulation of a number of machines in parallel. 
Theoretically it is equal to the use of a single vibrating contact 
type of regulator with a number of relays to short-circuit the 
resistances in the fields of the exciters of a number of machines 


to the excitation voltage gives the “ overshooting ” effect in & 
As with the 
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Fie. 9—Tae Brown BOVERI Automatic VOLTAGE REGULATOR. 


Shunt field R*5eostat 


w parallel, which is, of course, the Tirrill arrangement. It is, t uel 
on the other hand, theoretically, not so good as the use of a 

separate and distinct regulator on each machine. This latter 

sstem is, however, very expensive as compared with the |. | 

Tavlor-Scotson scheme. It may be added that the motor | P! L.—CoxsEcrIONS ds ERE DECUIT HESSEDIDOR 
booster is quite a small affair. Thus, for controlling three Serene ain ge aca UNS 

L000kw. exhaust steam turbines the motor driving the | Taylor-Scotson regulator there is an extra machine (viz., the 
booster was 1] H.P. running at 1,500 revs. per min. The | booster), it would be thought that the action is necessarily more 
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Fis 10.—Coxnectioxs or BRowx- BovERI REGULATOR FOR ONE OR MORE ALTERNATORS WITH DIRECT COUPLED ExciTERS. 


booster in this case was arran 
volta in either direction on a 
will be seen that this sudden 


ged to give a boost of about 120 | sluggish than, say, the Tirrill or Olmsted types. Special 
normal field voltage of 200. It | precautions are, however, taken in building the booster, and 
addition of 120 volts either way ! the result is a very quick response under widely varying loads. 
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RESISTANCE TYPE AUTOMATIC VOLTAGE 
REGULATORS. 


This type of regulator consists essentially of a multiple 
contact switch, the moving contact of which automatically 
moves and cuts in and out the necessary resistance to com- 
pensate for voltage variation. It is provided with a con- 
trolling solenoid, which in some cases directly operates the 
moving contact, but more often only controls the movement 
of the rheostat contact which is moved by a motor. It is 
obvious tbat this type of regulator does not lend itself to the 
application of the - overshooting " principle as does the 
vibrating contact type—that is to say, if a variation of supply 
voltage occurs. necessitating the application of, say, an extra 
voltage. E, to the exciting circuit, the regulator moves in such a 

way as to applv this extra voltage E only, and does not apply a 
very much larger voltage E for a very short period, which 1s 
necessary if a quick response is to be obtained. While this is 
true as a general rule, an exception must be made with the 
Brown-Boveri type of resistance regulator, where an " over- 
shooting ” effect is attained in a very ingenious manner. 

It mav be added that the Thury regulator has been applied 
considerably to the automatic regulation of electric furnaces. 
In fact. it may be said that this regulator i is of greatest advantage 
In its special applications rather than in the domain of mere 
voltage regulation of generators where, as stated before, its 
relative sluggishness i is a bad feature. On the other hand, the 
quicker acting regulators of other makes are not nearly so 
capable of the “many-sided applications as is the Thury system. 


The Thury High-speed Automatic Regulator.—In order 
to meet the exacting requirements ef modern central 
station work, the Thury high-speed regulator has been 
developed. Generally the regulation takes place in the field 
circuit of the generator and not in that of the exciter, and one 
regulator can be arranged for a number of generators in parallel 
by allowing it to drive a shaft which operates all the shunt 
regulators "together. Of course, this only works without 
circulating wattless currents if the characteristics of all the 
machines are the same. It is claimed that the widest alterations 
of load only cause voltage fluctuations, with this high-speed 
regulator, lasting from one to two seconds. Tests have shown 
that the volta ge variation (lasting one second about) on switch- 
ing off the full “load amounted to 12-2 per cent., while increasing 
the load from half-full load to full load, by quickly altering the 
field regulator of the synchronous motor which formed the 
load, caused a voltage variation of 3 per cent. These results 
cannot be said to be very good. 


The Brown-Boveri Automatic Voltage Regulator.— 
The Brown-Boveri automatic regulator (see Fig. 9) is of the 
type which operates by inserting resistance in the shunt 
circuit of the exciter or of the dynamo. By an extremely 
ingenious construction friction of the rubbing contacts is 
obviated by making the moving contact in the shape of a 
sector which rolls over the contact studs of the rheostat. This 
construction likewise allows the moving parts to be made light 
and permits of sensitiveness. [n addition, quickness of 
response is obtained. by a device which allows of " over- 
shooting,” this being the only rheostat type of automatic 
regulator which, to the Author’s knowledge, has this feature to 
an appreciable extent. In operation the Brown-Bovert 
regulator approaches the vibrating contact type in sensitive- 
hess. 

Mr. Shawfield, who has compared a Brown-Boveri regulator 
with a Tirrill regulator at Wolverhampton, has stated that the 
latter gave a voltage curve well within 1 per cent. and the 
former. a little over 1 per cent. but within 13 per cent. (see 

" Procecdings ” Incorporated Municipal Elec. Association, 
1912, p. 192). It is also claimed that the Brown-Boveri 
regulator is free from the danger inherent to vibrating contact 
regulators of the contacts " freezing " together and causing a 
wide variation of the supply voltage. It may be mentioned 
in this connection that generally silver contacts are used in 
vibrating contact regulators, but on low voltage exciters the 
British Thomson- Houston Co. sometimes employ platinum. 


A typical scheme of connections er oo ana, NEC TN TM EDEN the Brown-Boveri relay 
is shown in Fig. 10. If the pressure be high a potential trans- 
former must be used of 250 watts capacity for small regulators 
and 400 watts capacity for large ones. The current transformer 
if used for compensating for drop in the line, must give at full 
load 1 ampere at 50 volts for small regulators, and 5 amperes at 
25 volts for large instruments. In Fig. 10 it will be observed 
that change-over switches are provided, so that the regulator 
can be connected to any machine. If the variations in the 
load cannot be dealt with bv one machine, then a regulator 
must be provided for every machine. 

Àn interesting application of the Brown-Boveri regulator is 
shown in Fig. 11, in which the power factor of an alternator, 
working in parallel with other generators, is kept constant. 
In this case the spring svstem which opposes the movement of 
the armature is replaced by the pressure of the circuit. The 

regulator is In equilibrium when the currents in the two wind- 
ings a and b are in phase, t.e., when the torque is zero. As soon 
as the current in one winding lags or leads the moving svstem 
endeavours, by altering the excitation, to restore the condition 
of equilibrium. The adjustable resistance rs enables the phase 
displacement which is to be regulated to be adjusted by hand. 


* POINT FIVE" ASSOCIATION. 


A meeting of the “ Point Five ^ Association was held at the 
Midland Hotel. Manchester, on Friday, Oct. 16, when Mr. Ayton, 
Ipswich, was elected a member. We give below an abstract of the 
uddress of the Chairman (Mr. Pickvance), and the discussion which 
followed it. 


The Association has for its object a very definite self-centred 
scheme, namely: the encouragement and dev elopment of the use of 
electricity for all possible domestic purposes. During the past two 
or three vears various chairmen have rung the changes around our 
slogan, until it really does seem difficult to select a subject which 
shall give rise to an instructive discussion without stringing together 
a succession of platitudes which might perhaps not be very illuminat- 
ing, but, although we have onlv one object, the difficulties attendant 
upon the attainment of that object are, one must admit, of such a 
varying character that a fit subject for discussion may perhaps after 
all be not very difficult to propound. 

I would like to refer to a statement made by Mr. Cooke during his 
consideration of Mr. Allen's Paper which was read at Birmingham at 
our last meeting. He stated that he was not quite so sure that the 
propaganda was designed for the encouragement and development 
of the use of electricity for purely domestic purposes. .He seemed to 
consider that if the Association did not exist for the dev elopment of 
additional pui poses, it ought to do so; his idea, apparently, being 
the encouragement and development of the supply of electricity at 
not more than one-halfpenny per unit, for all pui poses. industriel as 
well as domestic. From the details on the list of rules and objects 
I gather that the object i is purely domestic, and it is apparent to me 
that in encouraging and developing the use of electricity for all 
domestic purposes, we have quite enough to consider, without 
including any scheme for the furtherance of the sale of electricity at 
one half-penny per unit, or under, for pui poses other than domestic. 
The development of the sele of cheap units in the power world 
generally can very well be left to the individuality of the various 
station engineers concerned, together with the undoubted fact thet 
manufacturers are realising the enormous possibilities of a supply of 
electricity at reasonably low rates. I submit, therefore, that the 
difficulties attendant upon the object behind this Association are 
such as to call for our concentrated attention ; it is quite unnecessary. 
even inadvisable, to include any problems that ave not of a strictly 
domestic nature. 

We recognise that development of the sale of current for power 
purposes at low figures will beneficially affect our operating costs, 
and as & consequence we shall be able to maintain easily, if not 
eventuelly to reduce, the price we have set as our standard for 
domestic purposes. Some of our Members believe that eventually 
the domestic load will fer exceed industrial requirements, and 
although I disagree with this theory in its entirety, I am satistied 
that properly fostered such a demand will ultimately approech in 
its magnitude the total demand on our resources for power supply. 
How are we to bring this about ? Central station engineers claim 
(and to a large extent rightly so) they ere responsible for the 
extremely rapid development in the application of electricity for 
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power puiposes im the industrial areas, but they are not entirely 
responsible, The motor hiring departments run by a few under- 
tekings some 14 or 15 vears ago created a market for electric motors, 
enabled the manufacturing tirms to collaborate with central station 
engineers, helped them to develop and standardise their method of 
production, placed them in a position not only to deal with the 
requirements of local authorities, but enabled them to extend their 
field, and include the development of electric power driving in works 
operated by energy produced by their own plant ; this demand for 
motors has increased the rate of production with the inevitable 
result of a decrease in price. [t should, therefore, be conceded that 
the manufacturers he ve assisted us in this direction, but it will also 
be recognised that the rapid devel pment of electric driving is 
primarily due to the impetus given to the movement by the fact that 
some local authorities owning supply undertakings had powers, and 
availed themselves of those powers, to hie motors. Having these 
powers, they created the demand, and it is my sugges'icn that this 
Association use all its endeavours and energies to repe into ouv 
ranks all those engineers who aze in a position to hire cookers and 
heaters, so that the ul imate results will be such as to secure for us the 
hearty co-operation of manufaciure:s, by reason of the fact that we, 
collectively, shall be able to place orde’s in quantities much greater 
than is possible at the present time. The absence of powers to wire 
houses, supply or hire cookers and hea‘ers, is so important to the 
object to which this Association is pledged, that we cannot get away 
from it, and although we may for the time being, shelve the question 
as to Whether or not the contractors will allow us to wire and hire. 
the fact remains that it will have to be dealt with finally and com- 
petely if onr particular efforts are to bear any fruit. 

At the present moment only those members of our Association 
who possess powers to hire fittings can do any good, but even they 
realise the extent of the limitations cast upon them by the inability 
of other supply authorities to fall in on the same lines. They realise 
that if selling and hiring powers become general, apparatus for heating 
and cooking will, by reason of the enormously increased demand, 
rapidly decrease in price. Therefore it is incumbent upon the 
Association to use all means at its command, to induce those central 
station engineers. Who already have powers to supply and wire to 
adopt the." Point Five " tariff, become members of the “ Point 
Five” Association, and thereby increase the potentialities of the 
Association, not merely in the direction of increased. purchases of 
heating and cooking apparatus, but in the weight and influence this 
body would acquire by reason of the influx into its ranks of engineers 
repcescnting authorities who in the past have been sufficiently 
business-like to secure all powers necessary for the development of 
chetric supply undertakings. 

It was my intention to deal principally with difficulties apart from 
those set out bv the Electrical Contractors’ Association. I suggest 
te you that a source of discussion is the attitude some gas companies 
&em disposed to adopt to those unfortunate undertakings who 
have not full powers to develop. Such local supply authorities whe 
desire or who have been forced, in their own interests, to carry out 
wiring and. fitting and the hire of apparatus, have so far had only the 
Electrical Contractors’ Association to deal with. It seems, however, 
that the ECA. are to be strongly supported by their natural enemies, 
the gas companies. . l 

Some engineers think that the advent of the gas compenies into 
this special warfare would lead to a closing of the ranks, and be the 
‘wrest means of bringing the central station engineer and the elec- 
tical contractor together. Personally, I doubt this. However 
“trong or vicious the gas companies may become in the line of action 
tha has been adopted in some towns, and threatened in others, I 
Hunk that something more potent than attacks from that quarter 
will be required to settle the point at issue between local supply 
authorities and wiring contractors, i 

l have already suggested to vou the strengthening of the ranks of 
the "Point Five " Association. There are, of course, minor ways of 
meeting the line of action threatened by the gas companies. The 
method E have adopted has actually been to join hands with an elec- 
trical contractor; but while this scheme has been successful in so far 
that t has provided us with a show room in the town, which we did 
not before possess, and which we could not institute, and has also 
len a considerable relief to me as a small central station engineer, 
by mason of the fact that I have been released from the tension and 
eee of a wiring department, it cannot and will not bear any 
mits so far as the development. of cooking is concerned, while its 
Influence on electrical heating is considerably limited. Had we 
a s uM to have a show room, and to run à hiring 
A us: us: SOME ction with that show coom, we could enter into 
A us ieqmeed in the lay-out of a properly-designed 
Hs o department ; BN It Is at present, the contractor Ib re 

Saving purely and simply out of the wiring and sale o: 
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the effect that the engineer himself should >e d that the 
such a business on his own account, He calculates would be all to the 
bv the engineer in supervising such en enterp i : xurbántys Tlie 
avod of the electrical supply department of the OC : oed ud 
engineer was already, more or less, supervising all t i » X is only 
such work was hardly intended for him when appointet n i d 
fair that extra remuneration should accrue to him. W am an 
automatically be provided for if his committee would remove des E 
extent, the restriction prohibiting him from entering into any 


rivate business. 
j l now venture to suggest to you the question of maiis. To es 
of our number who are al.eady producezs of heavy currents a low 
rates for power purposes, the mains question is not likely to po P 
disturbing as vet, since their. three-phase high-tension and heavy 
low-tension existing mains moy act as a sufficiently effective time 
lag. Wha;cver the position of these la ge undertakings may be, 
there is no doubt in my mind that a proper consideration of the 
* Point Five ^ tariff for domestic purposes on the part of the small 
undertakings must include the question of mains, to which must. be 
added the extension of generating plant, and it is impossible for any 
small station engincer to disassociate from these two pomts the 
present cost of electrical cookers. Just as all large undertakings 
have had in vears past to re-design their system in order to enable 
them to cope with the power load, so will the small undertakings be 
compelled to consider the question as to whether their plant is 
suitable and capable of dealing with a domestic load. Whatever 
the difficulties are, I am satistied that the only hope for the small 
supplv engineer is the domestic load ; he is threatened by a reduction 
of his lighting revenue, due to improved efficiency in lamps, he has 
no power load to fall back upon, he must consider cooking. But 
what is his position in approaching this point ? If he is satisfied 
that a tariff can be designed that will give him a return covering an 
extension of mains immediately necessary, and provide for exten- 
sions of generating plant required in the near future, is he satistied 
that his expenditure on cookers is so easily covered, assuming for the 
moment that he is at liberty to expend on cookers ? 

Those engineers of to-day who have charge of medium and large 
sized central stations, who vears ago, when their undertakings 
were just such small ones as those we are now considering, were com- 
pelled to reorganise their svstem, had at their hands a most important 
ally. without which all their reductions in prices would have been of 
no avail, their reconstruction of methods of generation and distribu- 
tion entirely useless—they had an efficient, economical and cheap 
electric motor, the manufacturers were with them. Has the present- 
day small central station engincer (and he is in the majority by a long 
wav) à cheap and reliable cooker at his command ? That he has an 
economical cooker we know, and, while its reliability has improved, 
it is not yet perfect ; but its cost. service for service, against the gas 
cooker is such as to put it entirely out of court. Electrical cooking 
as applied at present might very reasonably be termed a luxury, since 
only comparatively well-to-do people have the opportunity to enter. 
tain it. The vast body of artisans and the working class generally 
cannot be approached. It is this class that forms the mainstay of 
the gas companies; from this class, including comparatively small 
shop-keepers, are drawn the bulk of the consumers for lighting of all 
provincial electric undertakings. It is to this elass that the small 
station engineer, with his negligible power load, is to look to save him 
from extinction, It is useless adopting tariffs, designing mains sys- 
tems and plant to cope with the load if the engineer has no power to 
sell or hire; it is useless to dream dreams of the domest ® ech 
millennium if the cooking appliances are to remain at the figure at 
which they are at present sold. 

The engineer with a large demand for power Iving at his door 
cannot afford to waste time in trving to sell or hire to poor people 
expensive electrical cookers. The engineer with a AR DM 
poor demand for power. but a numerous wealthy class, does Padi: 
time in selling and hiring expensive cookers; his customers can and 
do pav. But what of the engineer who has neither power field or a 
wealthy residential class to fall back upon ? His lighting rovente 
is diminishing. he has already the bulk of the shop lighting and he 
wants new business to compensate for reduced lighting bills elké: 
where. He naturally turns to residential property, and as the bull 
of the people are tenants of houses under, sav, £25 per vear rental 
what hope has he? The landlord will not wire the houses, the 
tenant cannot afford to pay for it, neither can he afford to buy cookers 
which is the only alternative to hiring from the local authority. 
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The engineer calculates that with his fixed rate, plus a low running 
charge, he has a very attractive scheme for the householder. If he 
could get the lighting to begin with he would be all right, but he finds 
he has no chance until he can submit and supply a reasonable 
alternative to the gas cooker. He cannot secure the business. It is 
comparatively easy to secure the £50 house if the resident is the 
owner; but I find tenants of such houses just as reluctant to spend 
pad on wiring other people's property as the tenants of cheaper 

ouses. 


DISCUSSION. 

Mr. ALLEN agreed with the chairman that the energics of the Point 
Fives should be concentrated on domestic supplies. He referred to the 
urgent necessity of hiring powers being available in every town. "The 
difficulties were especially great where the local authority ran its own gas 
works as well as the electricity works. At Carlisle, for instance, full 
powers were possessed for many vears, but were not exercised, one 
reason being because of the fear that the gas undertaking might be in- 
jured. This stultified progress, and was completelv antagonistic to the 
whole idea of municipal trading which was primarily for the benefit of 
the ratepaver and consumer. With regard to mains, he did not think the 
question of mains was any more serious than it was when power was first 
being introduced. The designs of the mains was all important, and new 
mains put dowh should be designed with the view of dealing with a latge 
increase in the domestic demand. He did not agree at all with the chair- 
man that electric cooking was generally a luxury. It was only a luxury 
in the areas of those undertakings who, owing to lack of hiring powers and 
lack of suitable tariffs, were unable to popularise the service. 

Mr. Gray had full trading powers and exercised them, the reason being 
the very logical one—viz., that the Town Clerk was also clerk to the Gas 
Board, who thought without any further prompting that the two busi- 
nesses ought to be in an equal position as regards competition. lf one 
had trading powers theothershould have the same. He did not think the 
principle of hiring heaters and cookers was at present altogether sound, 
owingito the fear of obsolescence. In Accrington, they only hire-pur- 
chased this apparatus. He found that it was not the wealthier class of con- 
sumers who adopted lomestic electric contrivances. It was the small con- 
sumer, to whom a saving in domestic labour was a very important matter. 

Mr. FEppENTthought the Chairman was unduly pessimistic, and he 
did not think there was any reason for pessimism. He did not agree 
that there was any prospect that the domestic load would be greater 
than the power load. He emphasised very stronglv the importance of 
hiring, and he also agreed with Mr. Gray that it was easier to get the 
smaller consumer for cooking and heating than the larger one. Hedid 
not think that there was any special difficulty in the case of small under- 
takings with regard to mains, as in most towns, large and small, the 
power area was a totally different area from the residential. Different 
systems and sizes of mains were required in each, and the residential dis- 
trict of a manufacturing town could be placed in the same category as a 
small residential town which had no factories. The speaker pointed out 
that the bulk of cooking in provincial towns was done in the daytime, 
and formed a most profitable non-peak business. He agreed with the 
Chairman that cookers must be reduced in price. As regards the price of 
current for domestic purposes, he was convinced that in a short tim? a 
number of theTPoint Fives would be selling electricity for this purpose at 
a secondary rate of }d. Hiring powers were of the most vital importance, 
and gas and electricity undertakings should have equal advantazes in this 
respect. 1 

Mr. BERTRAM THOMAS raised the importance of the question of educat- 
ing the public in the use of electric cooking. He referred to the great 
problem of electric cooking, which was that of boiling water. 

The remarks of subsequent speakers indicated that this difficulty was 
about to be overcome, if not overcome already. 

Mr. PURSE remarked that the last speaker could not possibly be aware 
of the enormous amount of work that had already been done in the way 
of demonstrating electric cooking to consumers. <A large number of 
undertakings had competent staffs of demonstrators. He also regretted 
the stultifying effect of the want of hiring and general trading powers. 
Those undertakings without these powers could not even engaze demon. 
strators to'run showrooms, substantial progress in heating and cooking 
could not be made, and the electrical contractors were losing a consider- 
able amount of business. ‘The speaker strongly alvocated the selection 
of one type of cooker, and then to stick to it. He considered that the 
mains difficulty was a real one, but bv no means insuperable, any more 
than it was in years gone by when electric motors first came into general 
use. 

Mr. Sua w (Ilford) joined in the general chorus of complaint that it was 
almost impossible to introduce a new thing or a new service, such as 
cooking and heating to consumers in the absence of proper trailing 
powers. In Ilford they had not experienced any opposition from con- 
tractors in this direction. The whole of the opposition had come from 
the natural competitors—the gas company —and contractors had worked 
very well with them indeed. In spite of his diffizulties in the way o: the 
want of proper powers he had met with great success in heating and 
cooking, although it was only six months since h? had adopted the Point 
Five tariff. The district not being inhabited by wealthy peuple, but by 
residents with very moderate incomes, it was remarkable to note the way 
in which they seized on any apparatus which would save trouble and 
labour in the house. He was of opinion that such a district offered much 
greater possibilities for cooking and heating than a district composed of 


better class people. He was not a bit scared about the mains problem, 
and he saw no sign of any trouble, either at present or in the future. He 
had, for instance, three cookers, taking nearly 3 kw., one in each of three 
adoining houses, all supplied from one 7/16 main. There had been no 
trouble, merely an occasional drop in voltage, which was not serious. He 
had already planned out how to cope with the requisite increase in copper 
which would be required in certain parts of his district, assuming a certain 
percentage of the consumers installed electric heating and cooking. 

Mr. RoLEs congratulated the Chairman on his courage in becoming a 
' Point Five," because Wrexham must be one of the most difficult of 
towns to cater for as regards domestic electricity. Mr. Pickvance had no 
factories and no well.to-do consumers, and yet he was tackling the 
domestic problem in a way that it was being tackled in very few parts of 
the country. The mains problem was a greater one in small towns than 
in large, but so long as they had men like their chairman who were ready 
to grapple with and overcome such problems as these, there was no nead 
to think that they were coming to a standstill on this account. 

Mr. COOKE complained of the high cost of domestic electrical appa- 
ratus, and also insisted on the importance of trading facilities to elec. 
tricity undertakings. He did not think there was any alarm to be felt 
on the mains question. The problem would be solved, and had been 
solved already, just as easily as the problem of the introduction of 
electric power. 

Mr. NEVILL was very emphatic on the question of the cost of main- 
taining electric cookers. He also referred to the importance of hiring 
and trading powers. He mentioned that in his district the increase of 
electric heating was very remarkable. 

Mr. Councillor BARGE made several very practical remarks. He wasa 
whole-hearted believer in the future of domestic electricity. He had 
seen the successful result of a suitable domestic tariff as applied to a dis- 
triet like Poplar, and he was convinced that the price of current was 
right from the point of view of the smallest consumers. As to the fear 
of possible mains trouble referred to bv several speakers. Mr. Barge put 
the obvious question : '' Surely if vour taritf is right it will cover the cost 
of the necessary mains extensions. If you fear abnormal mains costs, 
and if that fear is based on practical experience, then your tariff orsome 
other vital portion of your organisation is out of gsar.” 

Mr. BowbpEw had experienced no trouble whatever on the mains ques- 
tion, and gave some interesting figures of how the supply had increased 
in the Poplar area, without necessitating increase to the network. He 
was adopting a verv advanced practice at the present time in connection 
with artisans’ dwellings. "These were fitted with six lights and a hot 
plate, which latter would do nearly all the cooking required in that 
particular class of residence. The wiring was included in the price 
charged, and the prepayment system by slot meter was adopted. The 
total charge to the consumer (including wiring, supply of hot plate and 
current) was from Is. 6d. to 2s. per week. This was probably the first 
time that electric cooking had been attempted in property of this class. 

Mr. HaME supported Mr. Nevill in regard to the reliability of cooking 
apparatus. It was perfectly true that even as recently as a vear ago 
electrical cooking apparatus was liable to give trouble, but he thought 
the efforts of the designers and manufacturers ought to be recognised 
in their having succeeded to such a great extent in eliminating faults. 
He did not azree that electric cooking was a luxury. He had put à com- 
plete electric cooking equipment into 32 new houses, the rental of the 
latter being as low as 6s. 6d. per week, and in these houses he had prac- 
tically no breakdowns of any description, although the treatment re- 
ceived by the cookers would be probably somewhat more severe than in 
houses of a higher rental. 

Mr. H. SEABROOK instanced his own experience as to the reliability of 
electric cookers, how in Marylebone they inspected once a month instead 
of once a fortnight, and that the bulk of the inspector's work consisted in 
cleaning the cooker, which work should be done by the domestic staff. 
The ratio of faults to cookers installed per mouth was astonishingly less 
than the same period last year. He gave his experience of a red hot hot 
plate which was not vet a commercial article, but referred to the prob- 
ability of a cooker coming out shortly, the top of which was designed in 
such a way that the saving in current would be approximately 30 per 
cent. as compared with the present hot-plate system. He supported the 
remarks of Mr. Roles and other speakers on the immediate prospects of 
electrical supply undertakings being able to deal with the domestic water 
problem as well as cooking, and instanced an experimental installation on 
a fairly large scale where the cost had been slightly less than the previous 
cost of gas. He mentioned the valuable results of adopting Mr. Allen's 
system described by that gentleman some months ago re hiring radiator 
wiring. The result of this was a considerable increase in the number of 
consumers for heating. Consumers could now get both wiring and 
heaters on a quarterly rental. There were at least two satisfactory 
thermostatically controlled heaters for water heating. They gave results 
immeasurably superior to hand switching or constant heat units. <A 
new one was now being brought out which, he believed, would be better 
than any existing one, combined with a time switch, so that the station 
engineer would be able to control the load and diversity factors of this 
branch of the business, the extent to which he could control it being 
settled by the size of storage tank adopted. 

The CHAIRMAN, in his reply, stated that he had no intention of suz- 
gesting that electric cooking was a luxury, but rather he wished to con- 
vey that the application of electric cooking was restricted to well-to-do 
people on account of the difficulties attendant upon the sale or hire of 
cookers. The divergence of opinion which existed a3 to what class of 
consumers should be regarded as a wealthy class was entirely & matter of 
comparison and would b» induensed by the particular local conditions. 
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The general body of people would regard resi‘lents of £50 houses as & 
wealthy class, but he believed people in houses of rentals varying from 
$95 to £30 would be the most likely to adopt electric cooking. He cer- 
tainly did not agree that there was much chance of securing the average 
artisan who rented houses below £25. Mr. Hame’s experiments in 
installing elect ric cooking equipment into houses of a rental of 6s. 6d. per 
week were interesting, but he understood that.these houses were not 
privately owned, but were the property of the Corporation. 


STANDARDISATION RULES OF THE AMERICAN INSTI- 
TOTE OF ELECTRICAL ENGINEERS. 


These rules, the last edition of which was issued in 1911 (see 
Tug ELECTRICIAN, Vol. LXVIII., p. 210), have now been 
revised, the present rules being adopted by a resolution of the 
Board of Directors of the American Institute on July 10th last. 

The first part deals, as before, with definitions which are 
mostly familiar. Counter-clockwise rotation is adopted for 
vectors. * The term `“ energy component ” is disapproved, the 
term "active " or “in-phase component " being suggested 
Similarly, the term " reactive" or " quadrature component ” 
is recommended in place of the term ** wattless component." 
Reactive factor is the sine of the angular phase difference 
between voltage and current. Diversity factor is defined 
according to the accepted definition in this country (not as a 
percentage). The following definitions and symbols are of 


Interest, :— 

The saturation factor of a machine is the ratio of a small percentage 
invase in field excitation to the corresponding percentage increase in 
voltage thereby produced. Unless otherwise specified, the saturation 
factor of a machine refers to the excitation existing at normal rated speed 
and voltage. It is determined from measurements of saturation made 
on open circuit at rated speed. 

The percentage of saturation of à machine at any excitation may be 
found from its saturation curve of generated voltage as ordinates, against 
excitation as abscissae, by drawing a tangent to the curve at the ordinate 
corresponding to the assigned excitation, and extending the tangent to 
intercept the axis of ordinates drawn through the origin. The ratio of the 
intercept on this axis to the ordinate at the assigned excitation, when 
expressed in percentage, is the percentage of saturation and is independ- 
ent of the scales selected for excitation and voltage. This ratio, as a 
fraction, is equal to the reciprocal of the saturation-factor at the same 
excitation, deducted from unity, or if f be the saturation factor and p the 


percentage of saturation, 
l 
e 100 (1 E i). 
: j 


Capacity —The two different senses in which this word is used some- 
times lead to ambiguity. It is therefore recommended that whenever 
such ambiguity is likely to arise, the descriptive term ** power capacity " or 
“current capacity " be used, when referring toth: power or current which a 
device can safely carry, and that the term “capacitance” be used when 
referring to the electrostatic capacity of a device, 


Symbols and Abbreviations, 


| "T 
' Symbol Abbrevia- 


Nam? of quantity. ^ for the Unit. tion for 
| quantity. — the unit. 


Ba eh he ERE AE 
Electromotive force, abbre- | 
1 


atele m.f occorre | Ee volt 
Potential difference, abbre- | | 
Eo cur MEM V vor Be volt | 
Voltage "T E, eor V,v valt | 
LUPO E E EE cad a nds | [è ampere | 
Quantity of electricity ......... Q, 7 coulomb or | 

ampere-hour | 
dq TE P. p watt | 
Electrostatic flux ........... Uus Y ios | 
Electrostatic flux density ...., 
Electrostatic field intensity... F i25 l 
Maznetie tnx aces. P, ó | maxwell* 
Magnetic flux density ......... ! B, B gauss* ies 
| | gilbert per gilbort per 
Magnetic field intensity ....... H, JC {4 centimetre yy 
i or gauss 
Mametomotive force, abbre- 

"ated m.m.f.. ossee. f gilbert* ! 
Intensity of magnetisation M J Te | 
Pusceptibility ............... ips Ke) | 
Permeability ,....................| w= B/H " | 
Resistance Lessa., kae R,r ohm | 

PRANCE, na. euri qo X, ohm | 
Impedance ................... Z, z ohm 
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PE ontinurd. ne E 
eviations—con bu PEE f 
Ip y eet weg i Sym bol Unit | tion for 
Name of quantity. |, for the the unit. 
‘quantity. — 
ee rs oe ; i mho uS 
y s f or 
Conductance .,...2. t et | ; | alle | 
Susceptance ........ee PO TE | ho | ev 
Admittance ...... sY sm. | ohm-em. 
Resistivity ........ EEA PE | p | metie — 
| *mho per centi- mho per 
Conductivity ...... t aus Y | cis cm. 
Dielectric constant ........--.-- € or k | en 
{ 
Reluctance ....... Ro o4 
Capacitance (electrostatic | TE ~ 
capacit y)....... eee eH C à 
Inductance (or coefticient of T n 
self-induction) ............-.-- L | A | 
Mutual inductance (or coeth- anes : 
cient of mutual induction ... M n TT a 
Phase displacement ........ sek Hye -derrer orram | x 
Frequency ....... enm s f cycle por RT bd 
1 radians per secon 
Angular velocity ........... w jdn per se ix e 
Velocity of rotation ..........-. | n ' f revolutions [ | 
| second | sec. 
Number of conductors or | N | convolutions or | " 
turns eee £ | turns of wire | 1 
$9€9406€€0599092999*42*26 ee ae . " | : i e , 1 i 
Temperature .......... eee a degree Centi- j deg. Ce! 
| grade 
Energy in general ............... U or W ijoule or watt-hour, 
Mechanical work ................ WorA ]joule or watt-hour T 
Efficiency ............ deus uales 7 | per cent. zm 
Length iste een rentas l | centimetre em. 
MASS dr enes demit x Fear Po ESS "m m | gram g 
TIE NP WE —— t | second Rec. 
Acceleration due to gravity ... g ' centimetres per | em. pei 
second per see. per 
second sec. 
Standard acceleration due to | centimetres em, per 
gravity (at about 45 deg. per second sec. 
latitude and sea level)equals| 
OSO*ODOT ciere edes too FERRE Yo per second per sec. 


E In and P,, should be used for maximum cyclie values, e, ? and p for 


E and I for r.m.s. values and P for tho 
These distinctions are not necessary in 
In print, vector quantities 


instantaneous values, 
average value or active power. 
dealing with continuous-current circuits. 
should be represented by bold-face capitals. 
These definitions are followed by a classification of mavhinery. 


STANDARDS FOR ELECTRICAL MACHINERY. 


In these rules all temperatures are to be understood as Centigrade, and 
the expression '' capacity " ix to be understood as indicating '"' capa- 
bility " except where specifically qualified as, for instance, in the cas2 of 
allusions to electrostatic capacity, “e.. capacitance. It is evidently 
contemplated that there may be a difference in A.LE.E. and LEC. 
ratings. On the other hand, the ambient temperature of reference is 
taken as 40 deg. for air (which is probably the figure that will be adopt 2:1 
by the I.E.C.) and 25 deg. for water. The rating of motors is to be ex- 
pressed in kilowatts. 

Standard durations of equivalent tests for machines operating unde: 
specified duty eveles are : 5, 10. 30, 60 and 120 minutes and continuous. 
Of these the first five are short-time ratings selected as being thermally 
equivalent to the specified duty cycle. When, for example, a short-time 
rating of 10 minutes’ duration is alopted, and the thermally equivalent 
load is 25 kw. for that period, then such @ machine shall be stated to have 
a 10-minute rating of 25 kw. In every case the equivalent short-time 
test shall commence only when the windings and other parts of the 
machine are within 5°C. of the ambient temperature at the time of starting 
the test. 

HEATING AND TEMPERATURE, 

The permissible rises in temperature given in column 2 of the table 
under the heading of "" Temperature Limits " have been calculated on 
the basis of the standard ambient temperature of reference, by sub. 
tracting 40 deg. from the highest temperatures permissible, which are 
given in column l of the same table. 

A machine may be tested at any convenient ambient temperature, but 
whatever be the value of this ambient temperature, the permissible rises 
of temperature must not exceed those given in column 2 of this table. 

Altitude.—Increased altitude has the effect of increasing the tempera- 
ture rise of some types of machinery. In the absence of information in 
regard to the height above sea level at which the machine is intended t» 
work in ordinary service, this height is assumed not to exceed 1,000 


* NoTE.— The numerical values of these quantities are ohms resistance 
aud mhos conductance between two opposite faces of a cm. cube of the 
material in question, but the correct names are as given, not ohms and 
mhos per cm. cube, as commonly stated. 

t This has been the accepted standard value for many years and was 
formerly considered to correspond accurately to 45? latitude and sea level. 
Later researches, however, have shown that the most reliable value for 
45" and sea level is slightly different ; but this does not affect the standard 


value given above. 
D2 


meters (3.300 ft.) For machinery operating at an altitude of 1,000 
meters or less, a test at any altitude less than 1,000 meters is satisfactory, 
and no correction shall be applied to the observed temperatures, Machines 
intended for operation at higher altitudes shall be regarded as special. 
When a machine is rated for service at altitudes above 1,000. meters 
(3,300 ft.) the normal permissible temperature rise, until more nearly 
accurate information is available, shall be reduced by 1 per cent. for each 
100 meters (330 ft.) by which the altitude exceeds 1,000 meters. Water- 
cooled oil transformers are exempt from this reduction, 


Ambient Temperature of Refcrence for Water-Cooled Machinery.— For 
water-cooled machinery. the standard temperature of reference for in- 
coming cooling water shall be 25°C., measured at the intake of the 
machine, 

In testing water-cooled transformers, it is important, especially for the 
smaller sizes, to maintain the temperature of the ingoing water within 
5°C. of the surrounding air. Where this is impracticable, the reference 
ambient temperature shall be taken as that indicated by the resistance 
of the windings, when the disconnected transformer is being supplied 
with the normal amount of cooling water and the temperature of the 
windings has become constant, 


Machinery Cooled by Air led to the Machine from a Distance through 
Ventilating Ducts,—In this case the temperature of the ingoing air shall 
be measured at the intake of the machine. The ambient temperatures 
shall be determined in the manner specified in the preceding paragraph 
for water-cooled transformers. In the case of rotating machines, the 
above method becomes inapplicable, and recourse must be had to a 
weighted mean between the temperatures of the circulating air and of the 
surrounding air, Jf the necessary thermal data are known, this weighted 
mean can be calculated ; but it shall be permitted to employ a conven- 
tional weighted mean, by giving a weight of four to the circulating air 
and of one to the surrounding room air, provided that these two tempera- 
tures during the test do not differ by more than l0 C. 


Measurement of the Ambient Temperature During Tests of Machinery.— 
The ambient temperature is to be measured by means of several thermo- 
meters placed at ditlerent points around and half-way up the machine at 
a distance of 1 to 2 meters (3 ft. to 6ft.), and protected from draughts, and 
abnormal heat radiation, 

The value to be adopted for the ambient temperature during a test, is 
the mean of the readings of the thermometers (placed as above) taken at 
equal intervals of time during the Jast quarter of the duration of the 
test. 

In order to avoid errors due to the time lag between the temperature 
of large machines and the variations in the ambient air, all reasonable 
precautions must be taken to reduce these variations and the errors 
arising therefrom. Thus, the thermometer for determining the ambient 
temperature shall be immersed in a suitable liquid, such as oil, in a 
suitable heavy metal cup. This can be made to respond to various rates 
of change, by proportioning the amount of oil to the metal in the con- 
taining cup. A convenient form for such an oil-eup consists of a massive 
metal cylinder with a hole drilled partly through it. This hole is filled 
with oil and the thermometer is placed therein. with its bulb well im- 
mersed. The larger the machine under test. the larger should be the 
metal evlinder emploved as an oil-cup in the determination of the ambient 
temperature. The smallest size of oil-cup emploved in any case shall 
consist of a metal evlinder 25 mm, in diameter and 50 mm. high {1 in. in 
diameter and not less than 2 in. hich). 

In testing transformers and sometimes other machines it will often be 
desirable to avoid errors due to time lag in temperature changes by 
emploving an idle unit of the same size and subjected to the same con- 
ditions of cooling as the unit under test, for obtaining the ambient 
temperature. 

Where machines are partly below the floor line in pits, the tem- 
perature of the rotor shall be referred to a weighted mean of the pit and 
room temperatures, the weight of each being based on the relative pro- 
portions of the machine in and above the pit. Parts of the stator con- 
stantly in the pit shall be referred to the ambient. temperature in 
the pit. 

Corrections for the Deviation of the Ambient Temperature, at the time of 
test. from the reference value of 40 C.— in view of numerous ex periments 
which have shown that the effect on the temperature rise of the precis? 
value of the ambient temperature at the time of test, is small, obscure 
and of doubtful direction, no correction shall be made for ambient tem- 
perature deviations from the standard value of 40°C. It is, however, 
desirable that tests should be conducted at ambient temperatures not 
lower than 25°C, Exception to this rule is made in the case of air-blast 
transformers. in which, if the ingoing air temperature during the test 
differs from 40 C.. correction on account of difference in resistance and 
differenee in convection shall be made by changing the ‘ observable ” 
temperature rise of the windings by 0:5 per cent, for each degree centi- 
grade, ‘Thus with a room temperature of 30°C, the “ observable " rise 
of temperature shall be increased by 5 per cent., and with a room tem- 
perature of 15°C, the “ observable " rise of temperature shall be increased 
by 1275 per cent. 

Duration of Heat Run.—For practical purposes, the duration of a test 
of a machine for continuous service shall be prolonged until the ditference 
between the temperature of the machine and the ambient temperature is 
practically constant. ‘Temperature measurements, when possible, shall 
be taken during operation, as well as when the machine is stopped. The 
highest figures thus obtained shall be adopted. In order to abridge the 
long heating period, in the case of large machines, reasonable overloads 
of current during the preliminary period are suggested for them. 
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OPERATING TEMPERATURES, 


The actual temperatures attained in the different parts of a machine, 
and not the rises in temperature. affect the life of the insulation of the 
machine. The temperatures in the different parts of a machine which 
it is desired to ascertain, are the maximum temperatures reached in those 
parts, As it is usually impossible to determine the maximum tempera- 
ture attained in insulated windings, it is convenient to apply a correction 
to the measured temperature, to approximate the difference between the 
actual maximum temperature and the measured temperature by the 
method used. ‘This correction or margin of security is provided to cover 
the errors due to fallibilitv in the location of the measuring devices, as 
well as inherent inaccuracies in measurement and methods. 


'l'EMPERATURE MEASUREMENTS, 


Three methods are considered : (1) Ry thermometers externally applied, 
(2) by resistance measurements, and (3) by imbedded detectors. 

When method No. l is used, the hottest.spot temperature shall be 
estimated by adding a hottest-spot correction of 15 C. to the highest 
temperature observed. 

Exec ption.— In cases where the thermometer is applied directly to the 
surface of a bare winding, such as an edecwise strip conductor, or a copper 
casting, a hottest-spot correction of 5 C, instead of 157C. shall be made, 
in order to allow for the unlikelihood of locating the thermometer at the 
hottest spot. 

In the application of the second method careful thermometer measure- 
ments must also be made whenever practicable without disassembling 
the machine, in order to Increase the probability of revealing the highest 
observable temperature. Whichever method yields the higher tempera- 
ture, that temperature shall be taken as the " highest. observable ” 
temperature and a hottest spot correction of 10°C, added thereto. 

In the case of resistance measurements, the temperature coefficient 
of copper shall be reduced from the formula 1: (234:52-0)..— Thus, at an 
initial temperature £ 40 C. the temperature coefficient or increase in 
resistance per degree centigrade rise is 1 (2745). 000364. The following 
table, deduced from the formula, is given for convenience of reference. 


Table I. 


Temp. of the winding in ^C. at 


which the initial resistance is | 
per ohm per €. 


Increase in resistance of copper 


measured, 

0 | 0:00 427 

E OOOD 4 I8 
10 ' t 00 409 
15 i 0:00 401 
2u | Crag 303 
25 (0-00 385 
30 Q-O0 378 
35 0:00 371 
40 i 0:00 364 


Iu field coils of low resistance. where the joints and connections form 
à considerable part of the total resistance, the measurement of tem- 
perature by the resistance method shall not be used. The temperature 
of the windings of transformers is always to be ascertained by Method 2. 
In the case of air-blast transformers, it is especially important to place 
thermometers near the air outlet, 

In the third method, thermo-couples or resistance coils are located as 
nearly as possible at the estimated hottest spot. This method is only to 
be used with coils placed in slots. 

By building into the machine suitably placed thermocouples or resis- 
tance coils, à temperature not much less than that of the hottest spot 
will be disclosed. When these devices are adopted for such temperature 
determination, a liberal number shall be employed, and all reasonable 
efforts consistent with safety shall be made to locate them at the various 
places where the highest temperatures are likely to occur. 

Temperature detectors should be placed in at least two sets of locations. 
One of these should be between coil and core, and one between the top 
and bottom coils. where two coils per slot are used. Where only one coil 
per slot is used, one set of detectors shall be placed between coil and core 
and one set between coil and wedge. 

Method. No. 3 should be applied to all stators of machines with wide 
cores (50 em.—20 in.—and over) and to all machines of 5,000. volts and 
over, if of over 500 k.v.a., regardless of core width. 

Correction Factor for this Method.—On two-layer machines. with 
couples between coils, and between coil and slot, add 5° to the highest 
reading. In single-layer machines with couples between coil and core 
and between coil and wedge, add to the highest reading 10°C. plus LC. 
per 1.000 volts above 5,000 volts of terminal pressure. 


TEMPERATURE LIMITS. 


The following table gives the limits for the hottest spot temperatures 
of insulations. The permissible limits are indicated in column 1 of the 
table. The limits of temperature rise permitted under rated Joad con- 
ditions are given in column 2, and are found by subtracting 40°C, from 
the figures in column 1. Whatever be the ambient temperature at the 
time of the test, the rise of temperature observed must never exceed the 
limits in column 2 of the table. The highest temperatures attained in 
any machine corresponding to the output for which it is rated must not 
exceed the values indicated in column 1 of the table and clauses 
following. 


UM 


LI 
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Table II.— Hottest Spot Tem peratures and of Corresponding Permissible 
Temperature Rises. 


—_ = 


Column 2. 
Highest per 
missible tem- 
perature rise of 


| 

Column I. | 
| Highest 

| permis- 


| 
| 
| 
| 


Class. Description of insulation. sible tem- | hottest spot 
peratures | above 40° for 
for hottest | the purpose of 

spot. fixing the In- 
| | stitute rating. 

Ay „| Cotton, silk, paper and other 

|. fibrous materials not so treated | 
as to increase the thermal limit . 905"C. 35 "C. 
A, -l Similar to A,, but treated or im- 
pregnated and including en- | 
| amelled wire........ vuv TET E 657C. 
B..... Mica, asbestos or other material 
capable of resisting hish tem- 
peratures, in which any Class A | 
material or binder, if used, is for 
structural purposes enlv, and 
may be destroved without im- 
pairing the insulating or mecha- 
125°C 83°C. 


——— ee ee A —— —— 


nical qualities ..... decane’ — 


NorE.— The Institute recognises the ability of manufacturers to 
employ Class B insulation. successfully at maximum temperatures of 
13) C. and even higher. However, as sufficient data covering experience 
over a period of vears at such temperatures is at present unavailable, the 
Institute adopts 125 C. as a conservative limit for this class of insulation, 
and anv increase above this figure should be the subject of special guaran- 
tee hv the manufacturer. 

Cass €, For fireproof and refractory materials such as pure mica, 
percelain, &e.. no limit is specified. 

When a lower temperature class material is comprised in a completed 
produet to such an extent, or in such ways, that its subjection to the tem- 
perature limits allowed for the higher temperature class material, with 
which it is associated, would atlect the integrity of the insulation either 
mechanically or electrically, the permissible temperature shall be fixed 
at such a value as shall atford ample assurance that no part of the lower 
temperature class material shall be subjected to temperatures higher 
than those approved by the Institute and set forth above. 

The temperature conditions under the three preceding methods of 
measurement for insulation of Classes A,, A, and B are summarised in 


Table lil. 


Los 


SPECIAL CASES OF TEMPERATURE LIMITS. 


Temperature of Oil.—'l'he oil in which apparatus is immersed shall in 
no part he subiected to an observable temperature in excess of 90°C, 

Wahr-coclrd. Transformers.—In these the hottest spot. temperature 
shall not exceed 85°C, 

Railway motors are subject. to special conditions. 

Squirrel-eaqe and Amortisseur Windings.— In many cases the insulation 
of such windings is largely for the purpose of making the conductors fit 
hehtly in their slots, and the slightest effective insulation is ample. In 
other cases there is practically no insulating material on the windings. 
Consequently, the temperature rise may be of any value such as will not 
Xcaston mechanical injury to the machine. 

Collector Rings. —The temperature of collector rings shall not be per- 
mitted to exceed the " hottest-spot ” values set forth for the insulations 
employed either in the collector rings themselves or in adjacent insula- 
tions whose temperatures would be atfected by the heat from the collector 
mgs. The temperature of the rings shall in no case exceed 130°C. 

Cemmutators—Forcommutators so constructed that no difficulties from 
expansion can occur, the following temperature limits are prescribed :— 

Current per brush arm. Maximum permissible tem p. 

200 amperes or less ......... 1307€. 
200 to 800 amperes 130°C. less 5?for each 100 am peres 

increase above 200. 

900 amperes and over ...... 95°C. 


— 
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"Wo iratus. 
— Losses in App 2 
Table IV Sa 
ir Approximately 
measurable or 
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piaia ii 


Mm s 
LES deme 
„~ 
Le ae 


minabl 
etermimanr 
Accurately measurable Ind 


or determinable. | determinable. O " 
V. oe Sasa Sede Ree ae ——7 
wee h 

; | l Te to 
in cling € Kv ond icti loss fron loss due 
including eddy-current Brush friction. loss. Hux distortion. 
losses in conductors at 

-load. ea eee 
3 = “eo i t losses 
e i Eddv-current fon 
: i | in conductors due to 


transverse fluxes oc- 


B . p . : -eniitact: | i 

Load PR in windings. Brush ‘ be E s 
No-Joad IFFR ,, $s pee 

ana: ee aie "b 

i (fs Eddy-current losses 


RS due to wind- in. conductors due t 
age and to bearing tooth di ANDE" Pad 
friction. sulting from distor 
tion of the main flux. 
FOOD RENTE ee 
et hoe ate mE a Sars ete 
f. Extra copper loss /. 
in transformer wind- Tooth-frequeney los- 
ings, due to stray ses due to Hux dis- 


Huxes caused by lead tortion under load. 


currents, 


m. Short-cirenit loss 


g. Dielectric losses. 
of commutation, 


— 


In no ease shall the observable temperature be permitted to exceed the 
values given for the insulation employed, either in the commutator or 
in any insulation whose teniperature would be atfected by the heat of the 
commutator. . "P 

Cores.—The temperature of the iron core in contact with the windings 
must not exceed the limits of temperature and temperature rise per- 
mitted for the windings themselves. 

Other Parts (such as brush-holders, brushes, bearings, pole-tips, cores, 
&e.).—All parts of electrical machinery other than those whose tem- 
perature affects the temperature of the insulating material. may he 
operated at such temperatures as shall not be injurious in any respect. 
But no part of continuous-duty machinery subject to handling in opera- 
tion, such as brush-rigying, shall have a temperature im excess of 100 C. 
for more than a very brief time. 

ADDITIONAL REQUIREMENTS, 

All types of rotating machines shall he so constructed that they will 
safely withstand an over-speed of 25 per cent., except in the case of steam 
turbines, which, when equipped with emergeney governors, shall. be 
constructed to withstand 20 per cent. over-speed. Machines shall be 
required to carry momentary loads of 150 per cent. rated load, and 
commutating machinery shall commutate successfully under this ceon- 
dition, Motors for continuous service shall, except when otherwise 
specified, be required to develop a running torque at least 175 per cent. of 
that corresponding to the running torque at their rated load without 
stalling. 


Wave Form, 

The deviation of wave form from the sinusoidal is determined by 
superposing upon the actual wave (as determined by oscillograph), the 
equivalent sine wave of equal length, in such a manner as to give the 
least difference, and then dividing the maximum difference between 
corresponding ordinates by the maximum value of the equivalent sine 
wave. A maximum deviation of the wave from sinusoidal shape not 
exceeding 10 per cent. is permissible, except when otherwise specitied, 

EFFICIENCY AND Losses, 

Apart from measured efficiency there is “conventional efficiency.” 

Conventional eficiency of machinery is the ratio of the output to the sum 


of the out put and the losses ; orof the input minus the losses to the input ; 
when, in either case, conventional values are assigned. to one or more of 
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In this formula E represents the rated pressure between terminals in kilovolts. Thus, for a three-phase machine of 11 kv. between terminals 


€ hottest-xpot correction to be added to the maximum observable tem perature will be 16°C. 
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these losses. The need for assigning conventional values to certain losses 
arises from the fact that some of the losses in electrical machinery are 
practically indeterminable, and must, in many cases, either be approxi- 
mated by an approved method of test, or else values recommended by the 
Institute and designated '"' conventional " values shall be emploved for 
them in arriving at the " conventionalefficiency." — Efficiencies based upon 
conventional losses shall be specifically stated to be conventional 
efficiencies. Where measurements are not practicable the conventional 
efficiency should be used, especially in the case of large machines of high 
efficiency. The efficiency. at all loads, of all apparatus, shall be determined 
at, or corrected to, a reference temperature of 75°C. The ditference 
between the approximate losses and the actual losses is termed the 
“stray load losses." * These latter are due to distortions in electric or 
magnetic fluxes from their no-load distributions or values, brought about 
by the load current. They are usually only approximately measurable 
or may be indeterminable. 

Notes are given as to determining the losses in various types of machines. 
In continuous current commutating motors and generators, the contact 
drop per brush is taken as 1 volt. Metal-graphite brushes vary from 
0°15 to 0:5 volt. 

Induction motor rotor PR loss should be determined from the slip 
whenever the latter is accurately determinable, using the following 
equation :— 

Qut put » slip. 


Rotor IZR loss -= 
l— slip 


In large slip-ring motors, in which the slip cannot be directly measured 
by loading, the rotor IPR loss shall be determined by direct resistance 
measurement ; the rotor full-load current to be calculated by the follow- 
ing equation :— 

watts output 


"Rotor voltage at stand.still x 34K 


Current per ring = . 
This equation applies to three-phase rotors, For rotors wound for two 


phase, use 2 instead of the 4/3. K may be taken as 0:05 for motors of 
150 kw. or larger. ‘Phe factor K usually decreases as the size of motor is 
reduced, but no specific value can be stated for smaller sizes. 


(To be concluded.) 


CHAIRMAN’S ADDRESS TO THE YORKSHIRE SECTION 
OF THE INSTITUTION OF ELECTRICAL ENGINEERS. | 


The various problems incidental to the furnishing of a public 
supply of electricity on a more or less large scale have been exten- 
sively dealt with in several addresses given before members of 
our Institution during recent years, and provided the theme of 
the very interesting address delivered to the Yorkshire Local Section 
by our immediate past chairman at the opening of last winter's 
session. I, therefore, feel debarred from addressing you on a sub- 
ject in which from the business point of view I am naturally most 
interested, and at about the time of the outbreak of war was en- 
deavouring to think of some topic likely to be of interest to my 
audience. However, in the present serious crisis through which 
our country is passing | personally find it difficult to turn my atten- 
tion to anything other than the war and its effects, and probably 
the members of our Local Section experience the same difficulty. 
I, therefore, propose to make a few remarks on the subjgct of the 
war as relating to the electrical industry. 

Dealing in the first place with the personal duty of our membe:s 
at this juneture, I would suggest that the first question each one 
of us who is of suitable age and build and is in good health should 
ask himself is; ‘Should I take up arms for my country ?" This 
question is not always an easy one to answer and demands careful 
thought before a decision is come to. The army has vital need 
of many more men than have yet enlisted, but at the same time 
it must be remembered that but for work which must be carried 
out at home throughout the period of the war our army abroed 
cannot exist, and in much of that work the electrical industry is 
closely concerned. Our electricity supply undertakings must be 
kept going, otherwise the supply of power for driving factories and 
mills which are turning out material of all descriptions for our army 
and navy will be stopped or considerably curtailed. Many of our 
members, to do their duty, must, therefore, perforce remain to 
control and run these undertakings however martial may be their 
spirits. Others of our members are doubtless engaged with firms 
which are manufacturing war material or other goods needed directly 
or indirectly in connection with the campaign, the work in regard to 
which must be pushed forward in the most efficient and energetic 
manner, Having taken these facts into consideration, and satisfied 
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* In Table IV. stray load losses include f, h, i, k, l and m; but do 
not include increased core losses due to increased excitation for come 
pensating internal drop under load. 

[ Abstract of an address delivered at Leeds by Mr. Thomas Roles. 
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himself that he is in every way fit to bear arms, the patriotic electrical 
engineer should consider whether the position he holds can either 
be left vacant for the period of the war without detriment to the 
country's immediate interests, or otherwise whether it can be filled 
by another less able to bear arms or who has stronger personal 
ties, but can carry out his duties without such loss of efficiency as to 
cause & weak link in the chain drawing supplies to the seat of war. 
If the position can be left vacant or reasonably well filled, it seems 
apparent that the place of the electrical engineer holding it is in the 
fighting line. | 

Turning now to the immediate duties devolving upon those of 
our profession who rema‘n in civil life, I would suggest the following 
as some of the most important of such duties: Those of us who are 
actually engaged on work required for military purposes should at 
this crisis remember that much, very much, may depend on the 
work of the humblest worker, and that time is the essence of the 
contract just now. Never, perhaps. in the history of the world has 
inferior workmanship in connection with a small detail of apparatus 
or delay in delivery of a machine had such far-reaching results as it 
may have to-day. It, therefore, behoves each of us to give of his 
very best in the carrving out of all such work, and, if necessary, to 
deny himself of leisure and recreation to prevent delay in delivery, 
even to the extent of risking one's health as a result of his endeavours. 
This risk in any case is incomparable with that taken by the men it 
the line of battle. 

My second point is one chiefly for the consideration of employers 
or those in control of men. It is undoubtedly the duty of such 
persons at the present time to assist and encourage their employés 
to enlist, provided that the loss of the employés. services will not 
cause delay in the carrying out of Government contracts or risk of 
fa‘lure in public services. In any case should employés expres; a 
wish to enlist an attempt should be made to fill their places during 
the period of the war by equally competent persons or persons who 
are likely to become equally competent. and who for some good 
reason cannot see their way to go to the front. Fellow employés 
can render valuable assistance by helping to instruct new comers 
in the work of the positions vacated by their colleagues who cre 
leaving to fight on their behalf, remembering that if volunteers do 
not come forward a levy must sooner or later be made by the Govern- 
ment on the manhood of the country, irrespective of the fact that 
many men so called up have personal ties which are difficult to 
break. lf by working overtime employés remaining at home cen 
facilitate the early departure of those desirous of leaving for milita-y 
service thev are rendering assistance to their country, usually with 
little disadvantage to themselves, and perhaps even advantage in a 
pecuniary sense, so that their only loss is in respect of leisure. Em- 
plovers should also accept any inconvenience, caused through loss 
of hands leaving to enlist, in a patriotic spirit. A word of advice to 
our younger members who are fired with a desire to serve their 
country in the fighting line may. however, not be out of plece. 
However good their intentions may be they should not vacate &ny 
post. especially in 2n undertaking rendering public service or a firm 
manufacturing goods for military purposes, without giving such 
notice as to allow their employers reasonable time to fill their posi- 
tions. 

All must have read of the manifold discomforts endured uncom- 
plainingly by our troops, and all agencies established for the purpose 
of supplying legitimate comforts to our men should be strongly sup- 
ported by our members. No better assistance can be given them in 
bearing their personal troubles than in providing them with the 
knowledge that those dependent on them are well provided for what- 
ever may happen. The least that can be expected of those who 
remain at home is that they should assist in bearing the burdens of 
the men giving personal service, and I would earnestly request those 
of our members who have not up to the present arranged to do so, to 
set aside regularly during the period of the war, and as long as 
necessary after, a^definite percentage of their incomes weekly or 
monthly for the benefit of relief funds formed to assist persons 
affected by the war. May I also suggest to our members to do evcry- 
thing possible to impress on our legislators the necessity of, without 
delay, making provision for those broken in the war and their de- 
pendents, and also for the widows and dependents of those who have- 
fallen ? Whatever it costs us, let it never again be said that even 
one of our soldiers or of those dependent on them has to beg his or her 
bread or find shelter in the workhouse. A definite and adequate 
scale of pensions should be decided upon immediately and paid what- 
ever the cost to the country. Many employers have arranged to pay 
their employés a proportion of their usual salaries or wages during 
the period the men are performing military or naval duties. Such 
patriotic action has decided many men to enlist who otherwise could: 
not have seen their way to do so. and has relieved the minds of many 


, reservists who have perforce had to rejoin the colours whatever their 
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feclings were with regard to the matter. It is to be hoped that all 

enployers who can afford to do so will make such payments, and 

that the dependents of those soldiers whose civil employment has 
been of an irregular nature will receive generous help from relief 

funds. F B 

The motto “ Business as Usual during the War " is a good one, 
but one that can only be acted upon to a limited extent. The 
spending power of the majority of individuals will be decreased by 
reason of increased cost of commodities, subscriptions to charitable 
funds, and other causes. Electric lighting and heating are looked 
upon by many as luxuries, and if, therefore, money is to be spent 
cniv on the bare necessities of life, our own profession is likely to be 
cne of the tirst to suffer. It would seem that the right course for 
us to pursue is to lead as nearly as possible similar lives as hitherto, 
reducing expenditure where necessary or advisable}by discontinuing 
the purchase of goods made abroad and such goods as are made at 
heme which involve little labour in their manufacture. The main 
oh ect to keep in view is the provision of work for all in this country 
diving the period of the war, and the probably yet more trying 
pe iod which will immediately follow when men who have joined the 
colours resume civil life. After these periods of depression a boom 
in trade may reasonably be anticipated, and it should be our aim in 
tle mezntime to prepare for such a boom by steadily increasing the 
cffcienev of our manufacturing machinery, so that full advantage 
can be taken of improved conditions by turning out large quantities 
of the tinest possible goods. While trade is slack obsolete plant 
sould be replaced, and improved methods of driving adopted. If 
ninufacturers. with capital will adopt this course the electrical 
industry will be benefited at a critical time, and the manufacturers 
wll reap their reward later. Jf some scheme could be devised and 
put into operation by means of which manufacturers having limited 
capital could obtain new plant on reasonable terms, the country in 
general would benefit both immediately and in the future. Elec- 
tricity supply undertakings in particular should take the opportu- 
nity of carrying out schemes of reorganisation which will provide 
work during any period of depression which may be experienced, and 
tender them ready to meet the large demands which will undoubtedly 
bec made on them at a later date. The difficulty in keeping ahead of 
the demand during recent years has given engineers in charge of such 
undertakings little breathing time to consider many details which 
would amply repay attention, and a period of slackness may profit- 
ably be utilised by such persons in critically examining their plant 
and installing various devices tending to economy in working. as 
well a in carrying out schemes of extension. The economically 
minded may be further encouraged to proceed in this direction if 
they realise the likelihood of plant and material rising in price imme- 
d'ately a boom in trade is experienced. I am of the opinion that by 
gradually increasing, within reasonable limits, stocks of meters, 
motors, and other apparatus for hiring, during any period in which 
trade in the electrical industry is at a low ebb, electricity supply 
engineers will not only exhibit patriotism, but economy and business 
p'escienee, as my faith leads me to believe that within a compara- 
tively short time after the conclusion of the war matters electrical 
will go forward with great rapidity. If manufacturers would from 
time to time notify purchasers for which lines of goods orders are 
requred to keep their hands employed, steps might be taken to 
assist them by placing orders for stock purposes. Advertising and 
c nvassng for orders should in no way be diminished, but rather 
increased, and our salesmen should more than ever use their powers of 
persuasion, remembering that on the results of their efforts depend 
the aaa or otherwise of many workmen during a critical 
pected, 

The duty of assisting in the capture and retention of foreign and 
colonial trade which until recently has been in the hands of alien 
enemies naturally chiefly devolves upon those of us who are con- 
rected with manufacturing concerns. A careful study of the re- 
quirements of customers ¿broad would appear to be the first essen- 
tal, after which our designers and workmen must endeavour to 
meet such requirements to an extent at least as great as, if not 
greater than, they have previously been. met by foreign competitors, 
at the same time doing everything possible in the direction of re- 
ducing the coat of manufacture while retaining the British reputation 
for good workmanship and solid and reliable products. 

The last of the duties I suggest for your consideration appears to 
me to be one of extreme importance to our industry. One cannot 
have failed to notice the tremendous extent to which the industry 
hes relied on foreigners for the design and supply of electrical and 
even mechanical apparatus. A considerable proportion of such 
*pparetus has no doubt been purchased by reason of the low prices at 
which it has been offered compared with prices quoted by British 
Manufacturers for similar goods. There can be no doubt whatever 
that the electrical industry of this country owes much to foreign 
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and make more practical and reliable, inventions brought out abroa A 
If, on the other hand, our educational system is at fault, it is high 
time that the system was revised. I do not p:etend to have made 
a studv of educaticnal methods, but it does appear to me that 
better results might be obtained if the higher branches of electrical 
and mechanical engineering were taught at a few extremely well 
equipped centres in this country by well-paid professors having the 
very highest technical qualifications, instead of each town of any 
size endeavouring to provide such facilities at technical schools. I 
would submit that the educational question is one which might, 
with advantage, receive in all its bearings the very careful con- 
sideration of our Institution, as whatever difference of opinion 
may exist as to the advisability or otherwise of adopting what is 
known as the “ broader policy," there is I imagine no doubt in the 
minds of any of our members that the question of the education and 
training of voung engineers comes within the legitimate scope of the 
Institution's activities. With regard to business training, there 
seems to be a fairly general feeling prevalent that British commercial 
methods in many cases compare unfavourably with those of firms 
abroad. However this may be—and I personally am in no position 
to express an oponion on the matter—the fact remains that if we are 
to obtain the share of the world s electrical trade which we desire, our 
business organisation must be thoroughly up-to-date. We may 
manufacture the best of goods, but without skill in our sales depart- 
ments the major portion of them will probably remain in our ware- 
houses. The true salesman is said to be born. not made, but for him 
to obtain the maximum of success his natural abilitv should be sup- 
plemented by a sound business education obtained in a systema ic 
manner and not picked up haphazard whilst carrving out other 
duties. It would seem especially desirable that all persons who are 
employed in our sales departments should be of British birth, as 
under such cireumstances there would be far less chance of valuable 
business information being conveyed to foreign firms than exists 
under present conditions. 


in 
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Electric and Steam Railway Costs.—Some interesting 
points dealing with the suburban traffic question were brought 
up in the Presidential Address to the Railway Students! Asso- 
ciation by Mr. R. H. Selbie, who said that the question as to 
whether electric working was cheaper than steam depended 
entirely upon circumstances. In the case of a line that had 
already reached its maximum capacity in steam working and 
where the traffic demanded more trains, he was confident that 
electrification was the most economical course to pursue. Mr. 
Selbie also gave some interesting figures in his address relatin g 
to operating costs. The cost of current, assuming an output of 
50,000,000 units per annum, he estimated at 4d. per unit. The 
cost per train-mile fer current, allowing the average curre nt 
consumption of a six-car train weighing 200 tons at 18 uni ts 
per mile, was given as 9d., while the total cost he estimated as 
22-5d. per train-mile. Steam working might only cost 17 d. 
per train-mile, vet if an additional train service was to be pr o- 
vided the capital outlay would be so great that electric workin g 
would be much the more economical. 
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“THE ELECTRICIAN " HANDY WIRE TABLES FOR THE Pocket. By P. B. Down, Wh.Ex. 
A.M.L.Mech.E. Price 2s. 6d. nett. : 

THe SrEAM-ENGINE INDICATOR AND INDICATOR DiAGRAMS. Edited by W. Worby 
Beaumont, M.1.C.E., M.I.M.E., &c. Price 53. nett. 

AITKEN’s MANUAL OF THE TELEPHONE. By W. Aitken, M.I.E.E. Price 18s. nett, 
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LECTRIC MAINS AND DisTRIBUTING Systems. By J. R. Dick, B.Sc, and F. Fe 
y AVDE rer 10s. d ane a (abroad, 1s.) ve 
IRBMAN’S PockgT Book AND ELECTRICAL CONTRACTOR’S HANDBOOK. Compl] 

A. W. Robinson and W. E. Warrilow. Price 5s. nett. meee Oy 
THe MANUFACTURE OF ErtECTRIC Licht CARBONS. New and Enlarged Edition ready 
» vue . moins Cloth, 2s. 6d. nett, post free 2s. 94. 

IVINGSTONE 3 IAGRAM FOR THE Easy CALCULATION OF SHAFT AND Bra 

By R. Livingstone. 2s. 6d. nett. By postin tube, 2s. 10d. dui 
Ecagctric TRACTION ON RAILWAYS, By Philip Dawson, M.I.C.E., M.LE.E., &c. Hand- 

somely bound; fully illustrated. Price 25s. nett, postage 6d. U.K., abroad, 1/6 
ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d. ` 
SUBMARINE CABLE Lavina AND REPAIRING. By H. D. Wilkinson. M.I.E.E. 15s. nett, 


Further portions of this list of '* TH& ELECTRICIAN " SERIES Or Books appear each week, 


ELECTRICITY SUPPLY TABLES AND DATA, 

This valuable set of comprehensive Tables and Engineering Data relating 
to Electricity Supply, to Electric Power (with Maps of Areas), and ie 
Electric Traction on Railways and Tramways in the United Kingdom, the 
Colonies, and some places abroad, giving details to Jan., 1914, can new 
be obtained complete in handy book form. price 6s. 6d. post free. A com- 
plete Index ts included. 

The above Tables, &c., reproduced in miniature for the pocket, can alse 
be supplied. Size of miniature book 8j in. by 41 in. Includes Maps el 
Power Areas. Price 1s. net, postage 2d. extra. Reduction on quantities 
for presentation to Trade Custnmers, &c. 

A SMALL USEFUL POCKET LENS I8 AVAILABLE, PRICE 26. NET. 
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Vol. LXXIII. of “Tae ELECTRICIAN.” Bound in Publisher's covers 
Price 17s. 6d. Postage U.K. Js. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXIII., price 2s.; post free, 2s. 3d. 


SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but notlater than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING during the continuance of the war. 


STANDARDISATION RULES. 


At a time when an international body exists for the con- 
sideration of all matters concerned with standardisation, it 
seems a little unfortunate that engineering bodies im this 
and other countries should independently draw up rules 
dealing with the subject. We suppose that so long as there 
is Independence of thought and action these things will 
occur, but we hope that in due time the International 
Electrotechnical Commission will be able to bring all the 
various rules to such a state of uniformity that onlv one set 
will exist. 

The latest example of this kind of action is the revised 
edition of the standardisation rules of the American Insti- 
tute of Electrical Engineers. Our readers will find them 
abstracted at some length in another column, and will no 
doubt come to the conclusion that a great deal of trouble 
has been taken in producing a useful document of consider- 
able length. It is preceded by the usual definitions. which 
tell us, for example, the nature of an ammeter and a volt- 
meter. Most of these definitions we shall be prepared to 
take as read, but there are from time to time some which 
are of mterest, and there is 2lso a lengthy list of symbols 
which will appeal to those who are concerned with this part 
of the subject. Then follow the standardisation rules re- 
lating to machinery, this part running to some 60 pages and 
being supplemented by an index. As is onlv natural, a 
considerable number of these rules relate to the heating of 
electrical machinery and the tests which are to be made in 
determining its efficiency. The ambient temperature of 
reference lor air is taken as 40?C., and we do not suppose 
there will be any conflict in regard to this with the I.E.C. 
Taking this as a basis, certain values of the temperature 
rise are given depending upon the typ2 of insulation. The 
temperature of reference for cooling water is taken as Dor, 

It ìs interesting to note that directions are given for the 
avoidance of errors due to time lag in carrving out heating 
tests. [t is clear that an error may result if we depend 
merely upon measurements of the surrounding air. The 


\ 
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temperature of the air may vary considerably and some- 
what rapidly, but the cooling of a machine depends upon 
the temperature of certain masses of iron and other mate- 
rials involved in the structure as a whole, as well as upon the 
surrounding air ; these will not vary rapidly in temperature 
and consequently may very possiblv not follow variations 


in the temperature of the air. The chance of error in this 


respect is reduced to a minimum by using heavy metal cups 
containing a liquid in which the bulb of the thermometer is 
immersed. The larger the machine under test the larger 
` the metal cup that should be used; the smallest size 
suggested is Lin. in diameter and not less than 2 in. high. 
Such cups would, of course, lag to some extent in taking up 
a temperature variation, and by choosing a suitable size for 
ihe cup it is expected that the lag obtained would be some- 
what similar to that of the machine. 

The ordinary methods of measuring temperatures on the 
machine itself are considered ; namely, by thermometers 
cxtemally applied and by resistance measurements. But 
in addition to these methods a third is given, and consists 
in the employment of thermo-couples or resistance coils 
located as nearly as possible at the estimated hottest spot 
ofthe machine. It is stated that a liberal number of these 
devices should be used, and should be placed in at least two 
sts of locations, and that this method should be applied to 
ell machines of 5,000 volts and over. Directions are also 
given by which the “ hot spot " temperature can be esti- 
mated when the other two methods are employed. 

We doubt, however, whether the general introduction of 
these | hot spot " temperature measurements is altogether 
¢ sirable. We quite admit that a method of this kind will 
ave verv useful information to the manufacturer, and it 
will probably be worth while to apply it to any new line of 
machines ; but once the manufacturer has gained his ex- 
perience it seems to us that the clder methods give all the 
information that is necessary for testing plant and seeing 
that it complies with the guarantees. 

Apart trom questions of heating and losses, the American 
Institute rules deal with a number of subjects, such as 
dielectric tests, standards for wires and cables, rating of 
switches and other matters, all of which will no doubt be 
found useful bv many of our readers. 


REVIEWS. 


Wome cf the undermentioned works can be had from Tye ELECTRICIAN Offices, post 
vow oR recep. of published price, adding 3d. fcr books published under 2s. Add 


Ib zer cert. tor abread er for foreign boo %s.] 


Electric Wiremen’s Work. Bv J. H. HavELock, M.LE.E. (London: 
Crosby Lockwood & Son.) Pp. vili,-I-332. 5s. nct. 

A first reading of Mr. Havelock's book leaves the impression 
that it must have been writter as a special text-beok for one 
ammatin which dealt with but a very limited section of 
Electric Wiremen’s Work, but as the preface contradicts this 
vew, the book must be judged from a wider aspect. The 
preface claims the book to be “a work embracing every class 
of ustallation wiring work,” and as such it is to be feared that 
It fails in its purpose 

It might be expected that a book making such a claim would, 
for example, have given some consideration to the different 
‘Ystems of wiring in use, and the suitability of each for varying 
cnditions, There is a brief description of the “ tree " and 

distribution board ? systems of wiring ; one paragraph which 
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of calculation. 


! 'ever 'e ds seful 
In spite of these defects, however. there is much u 


matter in the book, particularly in the portions dealing ucl 
more practical side of wiremen s work. The notes on jeintmg, 
on common dynamo and motor faults. and on battery tro uh les 
are all good, though the last would be improved by information 
as to What are the visible signs cf " sulphating. l 

There is plenty of room fer such a book as Mr. Haveloch S, 
and with some additional matter and a judicial condensing of 
some parts of the present contents, and tlie omission of others, 
later editions should. be of considerable value to the class for 
whom the book is written. E. H. F. 
The Motor Generator: in Theory and in Practice. By J. W. 

BARBER. (London: Ganes Ltd.) pp. 64. ls. net. 

This little book is intended to enable the cinematograph 
operator " more clearly to understand this most vital part of 
his electrical equipment." In the space of some 50 odd pages 
the author, starting from first principles, endeavours to explain 
the action of the continuous-current generator and motor and 
their control. Since no mention is made of alternatings-current 
motors the title might with advantage have been " The Con- 
tinuous-Current Motor Generator." 

Although such a small book. there are no less than 11 chapters, 
of which the first half ave given up to general principles, &c. 
Speaking generally, motors and generators are considered 
separately, with the exception of one chapter entitled." The 
Raison d'Etre ^! We hope this title will be appreciated bv 
the readers of the book ! 

There are 24 illustrations, which, with the exception of the 
diagrams of connections, are chiefly of a very scratchy nature, 
and httle better than rough freehand sketches. Fig. 15, 
giving a section through a drum-wound armature, is, to put it 
kindly, not typical: there is no provision for a shaft, the teeth 
have parallel sides, and the slots are semi-enclosed. 

. The book is fairly well written, the subject matter being put 
in a digestible form without any attempt to discuss points of 
difficulty. 

With such a small book it 1s impossible for the treatment of 
the subject to be sufficiently thorough to be of much real value, 
and we think that cinematograph operators who wish to obtain 
a really serviceable knowledge of electricity, as applied to their 
trade, would be better advised to read one of the many elemen- 
tary text-books of applied electricity. A. E. C. 
The Rating of Machinery : Some Facts and Fallacies. Bv G. Hum- 

phreys-Davies. (London The Manufacturers? Association, Ltd.) 

Ys. net. 

We suppose that it is the desire for local measures of Home 
Rule that is responsible for different acts applying to England, 
Scotland and Ireland in regard to the same thing, with conse- 
quent confusion. The taxation of machinery is a case in point, 
In England there is the Parochial Assessment Act, 1836. in 
Scotland there is the Poor Law (Scotland) Act. 1845, and in 
Ireland there is the Valuation (Ireland) Act, 1852. As is con- 
sistent with the commercial instinct of the Scot, the Scottish 
act is less irksome than the other two, for although the rates are 
assessed on the gross annual value north of the Tweed, while all 
rates In. England and Ireland are assessed on the net value. vet 
in Scotland the Act of 1902 exempts from assessment much 
plart and machinery which is assessable in the other two 
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kingdoms. The present pamphlet has been written by the 
author in compliance with a request from the United Manufac- 
turers' and Merchants' Association of Birmingham for a con- 
cise statement of the present state of the question. Legal 
phraseology is avcided, and therefore the lay reader will have 
no diffieulty in forming an opinion on the subject. 

The Act of 1836 did not clearly define the extent of the pro- 
‘perty to be assessed, and consequently there has been a good 
‘deal cf litigation in regard to tenant’s fixtures and other matters. 
The basis of rating is taken to be the annual value at which a 
building would be let to a hypothetical tenant, but if the value 
of machinery housed in a building is also to be taken into 
account the annual value may vary enormously, according to 
the capital value of the chattels of the particular tenant who 
might from time to time become the cccupier. Decisions on 
such points have led to some confusion, and the author has, 
therefore, drafted a Bill, according to which the appliances 
which are not fixed, or are only so fixed that they can be 
removed from their places without necessitating the removal 
of any part of the hereditament, shall be excluded fer the 
purpose of valuation. This Bill has experienced a chequered 
career over a number of years, having frequently passed the 
second reading, but it has never reached the statute bcok. 
Evervone knows, however, that the House of Commons has 
no time for matters of commercial importance. In view of the 
Finance Act of 1910, it seems particularly desirable that the 
subject should receive attention. 4 


CABLES.* 
BY C. J. BEAVER. 


The author first refeis to the fact that the pressure3 hitherto used 
have not called for any particular effort on the part. of cable makers. 
-Also the section of cable is largely determined by the working 
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pressure. For instance, at 20-kilovolt working pressure the com- 
mercial considerations which entail the selection of such a voltage 
also to some extent automatically determine the most commercially 
-economical (from the transmission and distribution point of view) 
size of cable. This will not vary widely from 0-1 sq. in. to 0-15 sq. in. 


CONSTRUCTION OF CONDUCTORS FOR HIGH-VOLTAGE CABLES. 


At still higher working pressures, 50 to 100 kilovelts, another set of 
conditions preponderates, the maximum-stress conditions tending to 
fix a size of conductor on account of considerations of the economical 
construction of the cable—that is to say, a cable required for these 
working pressures has, in order to keep dielectric thicknesses within 
practicable limits, to be designed so that the conductor radius, r, 
is proportioned to the maximum stress permissible in the diclectric, 
according to the formula r=V/S, where V is the working voltage, 
and S the maximum stress permitted in the dielectric. Conductors 
would therefore invariably be made in hollow form to a radius 
determined by this formula. 

The most economical radius of conductor for a given working 
-yoltage at a given maximum stress is shown in Fig. 1. The scale of 


* Abstract of a Paper read beforethe Institution of Electrical Engineers 


" diameter over dielectric " refers to single cable. As the radius of 
conductor, r, is the most economical for each condition of working 
voltage and maximum stress, the radius, R, over the di-lectric is 
equal to re, where « is the base of Napierian logarithms, = 2-718. 

With regard to the character of the surface of the conductor, 
many references have been made in the literature of the subject to 
the proposal, first made, the author thinks, by Dr. Borel, to “ lead 
sheath ” the conductor. The credit for the suggestion lay in the 
appreciation of the necessity for the sheath. From the point of 
view of practical construction, it will be seen that the essentials for 
very high-pressure cables are a large conductor radius, & smooth 
surface and true cylindrical form. To secure the latter, the author 
prefers to form the hollow core of a substantial lead tube.* The other 
conditions are complied with by stranding the necessary number of 
copper wires upon the tube and sheathing over them with a thin wall 
of lead. 

GRADING THE DIELECTRIC. 

Grading the dielectric by impregnating paper with compounds of 
varying composition, or by loading the layers of dielectric, may lead 
to difficulties. 

(a) Inter-sheath Grading v. Capacity Grading.—From the cable- 
manufacturing point of view, the simplest and most reliable method 
of grading is by what may be described as the intermediate-sheath 
method of potential distribution, which consists of the interposition 
of metallic layers in the wall of the dielectric and of “ anchoring ” 
them at suitable predetermined potentials. As regards the con- 
struction of the cable, this method relieves the situation from manu- 
facturing complications, because it is much easier to ensure a high 
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Fia. 2.—CABLES FoR A WORKING PRESSURE OF 75 KILOVOLTS. 


and uniform standard of dielectric strength than to control suitable 
capacity grading. In addition to the easier jointing of such cables, 
an incidental advantage of this type of grading is that the electro- 
static discontinuity difficulty referred to by Osborne in his Paper on 
“ Potential Stresses," t and which is liable to occur between layers of 
material of different specific inductive capzcities, is minimised. 

In the author's opinion, the effect of the consequent distortion of 
the electrostatic field due to imperfect contacts between conductors 
and dielectrics is of such practical importance that he has proposed? 
to use metallised paper layers—the metal coating being next to the 
conductors—in order to minimise such effects. The author prefers 
the inter-sheaths to be in the form of a lead tube, which enables a 
close fit to the dielectric to be uniformly maintained and presents 
smooth surfaces. In most cases the minimum practicable thick- 
nesses of such sheaths will easily carry the charging current. 

(^) Methods of inter-sheath grading.—V arious methods of accom- 


plishing the necessary distribution and anchoring of potential for 
fuc deles eT PP rD uel LE 


* Patent No. 20,549/1914. aM" 

+ H. S. Osborne, Potential Stresses in Dielectrics, “ Transactions " of 
the American Institute of Electrical Engineers, Vol. XXIX., p. 1553,1910. 

1 Patent No. 19,882/1914. 
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working conditions, and there 27e several points of view from which 


both continuous-current and alternating-current cables have been 
ted, such as the connection of the inter sheaths to transformer 


un: points. The simplest of these methods entail the disad- 
vantage, from the user's point of view, that they require modifica- 


tions or additions to the apparatus to which they are connected, 
such as intermediate tapping terminals on transformers, generators, 


&c. The less simple methods involve the introduction of more or 


jess special apparatus, such as compensators, choking coils, resis- 


tances, &c. 
It is interesting to take the concrete example of a 75 kv. alter- 
nating-current single cable, and to examine the effect of using one 


or more potential distributing layers under given conditions of 


maximum stress, say 45 (R.M.S.) kv. per centimetre. 

(c) Comparisons in the Case of 75kv. Single Cables.—In Fig. 2 the 
radii of the component parts are shown for cables having one and two 
inter-sheaths respectively. It will be noticed that the latter starts 
with an advantage as regards the “ radius over the conductor," both 
being the most economical for the voltages across the first layers at 
the maximum stress chosen. ‘This initial advantage is somewhat 
discounted by the radial thickness of the extra inter-sheath, the net 
result being that the total radius over the complete dielectric is only 
32 mm. (1 in.) less in the cable having two inter-sheaths than in the 
cable having one. 

The design of the cables with inter-sheaths follows Russell.* It 
is based on a ratio (excluding the thickness of the inter-sheaths) of 
R/r—5, where R is the inner radius of the lead covering and r is the 
outer radius of the conductor, and also on a division of the total 
radial thickness of the dielectric into two and three equal parts 
respectively for the cables with one and two inter-sheaths. When 
R/r is less than 5, the range of commercial usefulness of the inter- 

sheath method of grading begins to approach its limitations. Esti- 
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mates of the cost of cables show that the lower limit of commercial 
advantage corresponds with working pressures in the neighbourhood 
of 30kv. The most efficient design would probably be considered 
to be one inter-sheath for the conditions assumed. Commercial 
lengths of single cable with the hollow-core conductor previously 
described and with one intermediate sheath have been made and 


represent the present situation. 


such heating is undesirable in important E.H.T. transmission cables. 

Fig. 3 gives a general idea of the effect on the diem-tess of cables 
of the permissible limits of maximum stresses. 

The limit lines divide the diagram into three parts. The lower 
left-hand area represents conditions where stress and diameter 
conditions do not render grading absolutely essential. In the upper 
left-hand area the conditions render grading imperative. This area 
represents conditions which, as regards both electric transmission 
requirements and cable construction limits, may be considered to 

It may be noted that the intro- 
duction of one inter-sheath serves the purpose of bringing a given 
cable from the upper to the lower left-hand section of the diagram. 
The conditions which call for grading appear to be: (a) Working 
pressures exceeding 50 kilovolts. (b) Maximum stresses above 
60 kilovolts per centimetre. (c) Where cable diameters would 
exceed, say, 3 in. 

ELECTROSTATIC EFFECTS IN HIGH-VOLTAGE CABLE PRACTICE. 

It cannot be too strongly emphasised that, as working pressures 
get higher and higher, electrostatic effects will be the most prolific 
source of trouble, and will accordingly heve to receive the most 
minute attention. Reference has already been made to the effect 
of electrostatic discontinuity in a dielectric and the danger of local 
potential gradients thereby set up. Another source of trouble of 


similar character exists at cable ends, and the general principle of 


tested with satisfactory results. The single cables are designed as 
the members of a three-phase line, for a working pressure of 100 kv. 
per phase and a breakdown pressure of 250kv. per phase. The 
maximum stress in the dielectric at the working pressure is 52 kv. 
per centimetre. 


MAXIMUM Stresses IN HicH-voLTAGE PAPER CABLES. 


In the commercial manufacture of paper-insulated cables a break- 
down stress of about 200kv.t per centimetre may be regarded as the 
maximum obtainable in the present state of the industry. For pur- 
poses of guaranteed tests, an average safe figure of, say, 120 kv. to 
150 kv. per centimetre may be taken as representing good practice. 

The original design of a cable, however, has rather more direct 
reference to the test pressures than to the working p-essure for which 
: is ultimately to be used ; aad therefoze, as test pressures specified 
7 50- to 100-kilovolt cables aze likely to be of the order of 2} to 3 
dics Working pressure, the maximum stress under working 
Thi tions will be 40 to 50 kilovolts per centimetre, or thereabouts. 
is ^ » practical working limit from another point of view also, 
» ely, that heating due to dielectric hysteresis becomes app-eciable 

Stresses of 60 to 70 kilovolts per centimetre under continuous 


* A. Russell, “ Electric Cables and Networks," p. 188 et seq. 
T R.M.S, values are referred to throughout the Paper. 


| testing. ' 


tapering off the electrostatic field has to be closely followed in 
practice in order to prevent deteriorating effects due to static dis- 
charges, such as the format;on of ozone and oxides of nitrogen and the 
mechanical dispersion of impregnating media. 

Fig. 4 shows a temporary method of dealing with this trouble 
during test periods in the cable factory. 

The lead sheath is carefully and uniformly expanded radially and a 
metal tray is soldered on toit. Wax is then poured into the tray and 
moulded around the dielectric, as shown in the illustration. Similar 
wax moulds are applied where the cores of multicore cables separate, 
the discharge at the fork being sufficiently intense in some cases to 
ignite the paper worming used to pad the cores into circular form. At 
the ends of the cores similar wax mouldings are applied as shown. 
They give sufficiently good results for the temporary purpose of 


TESTING HIGH-VOLTAGE PAPER CABLES. 


(a) Electrical Factors of Safety.—As regards the relation between 
test pressures and working pressures, the electrical factor of safety 
will of necessity be smaller on 50- to 100-kilovolt cables than on cables 
for lower pressures, for the broad reasons previously stated, which 
will nécessitate that the highest permissible maximum stresees be 


| The following table gives an approximate idea of these relations, 
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assuming maximum stresses which under working conditions are 


raised as far as practical exigencies warrant, and under test con- 
ditions to a point which is likely to be the maximum :— 


(Test pressures. 
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Maximum stress 
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(b) Time Element in Pressure Tests, —The time element in these 
pressure tests is one that must not be forgotten, because it is a 
factor which assumes a considerable degree of importance where large 
thicknesses of dielectric are involved. English cable-practice has 
always been opposed to anything approaching the "flash. test ` 
which is made to serve in other countries, and the dissection of a 
heavily insulated cable that has broken down under pressure cannot 
fail to impress on the observer the futility of anything less than, sav. 
half an hour's application of any pressure designed to tind weaknesses 
without overstraining a sound dielectric, 

Cables sometimes break down under test near the expiration of 
the standard half-hour period, and as such breakdowns bear no 
relation to the dielectric strength of the insulating materials and 
cannot reasonably be supposed to be absolutely sudden and un- 
preceded by a development period (in fact, evidence of such develop- 
ment can almost invariably be found), the risk of interrupting the 
development in an incipient or early stage will be much greater in the 
case of a very thick dielectric. This is obviously an argument in 
favour of grading by intermediate sheaths. 

(c) Ensuring the Integrity of the Lead Sheath in Heavily Insulated 
Cables.—A point worthy of note in connection with the testing of 
cables having large thicknesses of paper dielectric is the difficulty of 
determining with certainty whether or not some water has entered 
through a tlaw or damage in the lead covering. The hvdraulic test 
at 100 Ib. per square inch reduces the risk, but the whole matter is 
one of degree. To obviate this difficulty of detection the author has 
suggested, * and used in many cases during the past two vears, a 
metallic “test sheath,” underlying but suflicientlv insulated from 
the lead covering to give an insulation resistance of the order of 
50 megohms per mile. Insulation resistance tests between this 
sheath and the l'ad covering afford an absolutely reliable proof of 
the presence or absence of water so far as ingress through the lead 
sheath is concerned. The test sheath is also useful for mainteaance 
tests, especially on subaqueous high-voltage power cables. 


(d) Effect of M-usage Tests.—With reference to the effect of h: ating 
and bending tests on the breakdown point of the dielectric of a paper- 
insulated cable. experience shows that the former, which usually 

takes the form of immersion in boiling water for half an hour, does 

not on the average appreciably reduce the breakdown voltage. An 
average reduction of the breakdown voltage due to these causes may 
be taken as 15 to 20 per cent. for well-constructed extra-high-tension 
cables. 


(e) Forecasting the Breakdown Point.—Vor very high-voltage cables 
it becomes increasingly desirable, from the testing point of view, to 
have some reliable means of forecasting the breakdown point of 
cables under test. Many years ago Mr. Addenbrooke found that 
such predictions might be made by watching the relation between the 
increase of the power factor with an increase of the test voltage. 
More recently Mr. Rayner describ dt a method for arriving at a 

similar end by superposing a continuous current on the alternating 
i current, and showed that the values of the continuous current 
which could be passed through a dielectric under test rapidly in- 
creased as the point of failure was approached. 

Hochstidter states, however, that breakdowns occur suddenly, 
and that from oscillographie records no change whatever takes place 
in the properties of the dielectric up to the point of breakdown. 

It seems highly probable that the results obtained by the two first- 
mentioned authorities were due to the effect of temperature on the 
capacities of the diclectrics experimented on, and that these effects 
did not occur in the cables referred to by Hóchstüdter.? 

The author shows by curves that the capacity-temperature effects 
vary largely with the material under test. 


* Patent No. 22,355 1912. 
t" Journal ? LEE ., Vol. XLIX., p. 47, 1912 ; also Vol. LIL, p. 77, 
1913. 
' Flektrotechnische Zeitschrift." Vol. XX XL, pp. 467, 509, 537, 558 
and 570, 1910 ; also ErEcTEicIAN, Vol. LXV., p. 830, 1910. 
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WORKING VicissiTUDES OF [INSULATED CABLES. 
Troubles which arise from working conditions may be considered 
from two generel aspects, namely :— 
(1) Physical end chemical properties of the component parts of 
the cable. 
(2) Conditions external to the cable. 


In general, only three types of insulating material need be con. . 


sidered, namely, paper, rubber and vulcanised bitumen. 


PAPER-ENSULATED CABLES. 


(1) PHYSICAL AND CHEMICAL PROPERTIES OF COMPONENT PARTS OF 
E CABLE, 


(a) “ Overdrying © Paper and the Attainment of High Insulation- 
resistance Values.—In connection with impregnation, there are one 
or two erroneous impressions which require correction. One is that 
paper may be "overdried " during cable-making operations; and 


another is that high insulation resistance is obtained by overheating - 


the dielectric, or in other words is due to manufacturing accidents or 
imperfections. While paper may be overheated it cannot be over- 
dred. With regard to the obtaining of high insulation resistances by 
overheating. this idea is to some extent a relic of the days of im- 
pregnated cotton and jute cables. 

Even then it wes doubtful whether the higher figures obtained by 
long-continued heating were due to heating gua heating. "The fact 
is that high insulation does not necessarily indicate over-heating. 


(b) Preferable Physical Properties of Compound, and Method of 
Application to the Paper.—lt will be noted that the method of 
impregnating the paper before the latter is applied to the cable not 
only renders overheating impossible but ensures the maximum 
degree of uniformity in manufacture, and consequently in the 
electrical properties of the cable. 

It is also important that under working conditions, into which 
heating of the diclectric will almost invariably enter. the impregnat- 
ing medium should remain in its original position throughout the 
life of the cable. For these reasons the author prefers to impregnate 
the paper in sheet form. before its application to the cable. with a 
compound which is solid at the ordinary temperature, and at maxi- 
mum working temperatures remains sufficiently viscous to stay in 
position, providing sufficient surplus of compound on one side of the 
paper to ensure ample flexibility in the wall of dielectric and also the 
filling of interstices between the edges of the convolutions of paper 
when wrapped on the conductor. 


(2) CONDITIONS EXTERNAL TO THE CABLE. 


Assuming the use of the best materials, the necessary careful 
construction, and normal usage, it may be taken for granted that any 
appreciable deterioration of paper- -insulated lead-covered cables will 
only be due to causes external to the cables themselves. 

(a) Troubles Due to Cverloading. Expansion and Contraction 
Effects.—Troubles traceable to laving conditions are, generally 
speaking, not common when running conditions are such as corre- 
spond to the normal usage above mentioned, but in the present 
rapidly expanding state of electricity supply, abnormal usage as 
regards the loading of cables is fairly common. It should be borne in 
mind that the maximum safe working temperature of the cable is not 
the proper basis for determining the permissible loading of cables, 
and that sooner or later expansion and contraction effects will take 
their toll. In thls particular direction a great deal may be donc by 
the provision of suitable arrangements at joints* and ends which are 
fairly free to move; but beyond special procedure in laying bends, 
and organised methods of lavi ing, comparatively little can be done to 
provide for these effects in the main parts of cable runs. 

An illustration of this is furnished by Fig. 5, which refers to 
expansion and contraction measurements on two 95 ft. lengths of 
0:5 sq. in. concentrie low-tension paper-insulated lead-covered cable 
in the course of a series of experiments under carefully controlled 
conditions, one cable being more rigid than the other. A continuous 
current of 750 amperes at suitable voltage was fed into the cables at 
the fixed end, cross connections being made to put the four con- 
ductors in series without interfering with the free movement of the 
cableattheotherend. The length of each run was determined by the 
time required to attain maximum expansion. For the conditions 
of the tests this time averaged 34 hours, and the temperature rise 
averaged 112* F. 

In Fig. 5 cable À is the more rigid and cable B the less rigid length. 
The values for the expansion and contraction are those recorded after 
cooling down (in the case of runs 3-9 after 6 days, and in runs 10-14 


yis ipa Vernier, The Laving and Maintenance of Transmission Cables, 


“ Journal” LE.E., Vol. XLVIL, p. 313, 1911. 
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concentration of stress and weak paths (or combinations of the two) 


after 24 hours), the actual air temperatures being corrected to 65°F. 
Correction values were obtained from a separate series of observa- | becomes very marked. 
First, the conductor-jointing ferrules must be designed in bold 


tions over a range of normal atmospheric temperatures, It will be 
seen thet the general. behaviour of the two cables was entirely | curves, and they must accurately fit the conductor before sweat ing. 
difeent, cable A tending to take up permanently and increasingly | The slightest excrescence of solder at the ends of the ferrule is 2° 
expanded positions, and cable B the reverse. An interesting | source of electrical weakness. Wrappings of tap» or piper for the 
feature in both cases is that the net result of the cycles of expan- | purpose of insulating the copper joint are, in the author s experience, 
sen and contraction entailed in this particular set of conditions | inadmissible, the chief reason being the risk of electrostatic dis- 
produces the maximum effect at a part about two-thirds from the | continuity troubles or weak paths between the original insulation 
fixed end. The cumulative effect of the expansion in cable A, and | of the conductor and the applied wrappings. ‘This risk may be 
of the contraction in cable B, is very marked in these parts. The | minimised by suitable refinements of workmanship. but under even 
ultimate results of such expansion and contraction, namely, the | the best conditions of practical work there is a danger of à combina- 
pulling out of conductors at joints, the fracture of lead sheaths, and | tion of clectrostatie discontinuity and weak-path troubles. The 
other forms of damage, are too well known to engineers to call for | author describes a form of three-core cable joint in which all wrap- 
further reference here. These results support the view that little | pings or sleeves of fibrous insulating material are eliminated, the 
can be done to assist cables which are grossly overloaded, so far as | jointed cores being supported in specially designed porcelain 
manufacture and laying conditions are concerned. “spacers,” made of completely vitrified unglazed porcelain. These 
(h) Temperature Rise in Cablcs.—Apart from such physical effects | spacers are so designed that the two parts of which they are com- 
as the foregoing, the natural rate of deterioration of insulating ma- | prised may be put together after the joint is made without straining 
terials is appreciably increased by high-temperature conditions, | the cores apart. They are specially shaped to resist any tendency 
much depending on the materia] and on the degree of heating. The | to trap air or gases. It is found that the effect of the presence of 
effect of the type of insulation, form of cable and method of laying | the porcelain spacer on the potential gradient, as regards any ten- 
on the temperature rise in underground cables has not until recent | dency to cause electrostatic distortion when the spacer is efficiently 
years been sufficiently appreciated. This is à matter of great prac- | embedded in the compound, is negligible. 
tical importance, especially as it so happens that the greatest tem- (d) Electrolysis of Lead Sheaths.—Elcctrolytic corrosion of lead 
coverings has been fairly common, though, thanks largely to the 
Board of Trade rule, not to anything like the extent experienced in 
other countries. Continuity bonding and cross bonding at suitable 
points on networks has usually been the means of preventing or 
checking such corrosion, Perhaps the worst instances of this form 
of trouble occur where the effects are brought about by leakage from 
the cables themselves. The most prolific source of such leakage cur- 
rent is inefficient scaling of “ trims " at connections, in conjunction 
with Jack of bonding, whereby local leakage circuits are set up, 
eventually giving rise to other leakage circuits. The extent to which 
this disease can develop under conditions of negligent maintenance 
has to be seen to be eredited. 
(e) Chemical Corrosion of Lead Sheaths.—Chemical action is some- 
times blamed for the corrosion of lead coverings, a notable instance 
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ze | | being that of the wooden bridges which use to be almost. universally 

§ 0 I2 39 4 5 6 7 ee 9 10 Il Z B K employed in the solid system of laying cables. The author has 
NG. OF Tune examined many cases of this kind which have occurred in this 


tountry and abroad, and he has invariably found them to be due to 
electrolytic action, the wood having formed the path for the current. 
Apart from very exceptional cases—so exceptional as to be quite 
distinet from ordinary cable conditions—it may be taken for granted 
that simple chemical action, as distinct from action assisted by 
current, is a cause of trouble which may be regarded as negligible 
with lead-covered cables. 

(/) Mechanical Damage.—This form, of trouble hardly calls for 
mention, because the various sources from which it may arise are 
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E MINE usuallyobvious. The author's attention wasrecently called, however, 
sae to à type of damage which is of considerable general interest, as it 
HE arises from conditions that are of modern growth, and are likely to bo 
à EN encountered in any large town where heavy motor lorry traftic exists. 
Bilson ted Assuming that. it is essential to adopt the solid system of laying 
end cables, preventive measures may be applied in two directions— 


namely, cither with the object of resisting the movement by pro- 
viding rigidity, or of yielding to it by providing sufticient flexibility. 
The former method would entail some such measure as the provision 
of a substantial concrete bed on which to lay the iron troughing, and 
the latter the use of non-lead-covered cable in wood or asphalt 
troughing. It should be remembered, however, that other methods 
E of laving cables are not so susceptible to this form of damage as tho 
draw-in systems, solid system, for the reason that when laid in pipes or ducts or 

The Institution Research Sub-committee investigating the heating directlv in the soil the cable is comparatively free, so that the move- 
of buried cables are doing useful work, and their researches will in ment demanded is not concentrated on a length of a fraction of an 
due course throw much light on the subject. Meanwhile, a word of inch, as it obviously is under the conditions above described. 


Warning appears to be necessary as to the useful limits of the present 

Institution figures for current-density and the data on which they are RUBBER-INSULATED CABLES. 

based. For instance, single paper-insulated lead-covered cables : À 

| (1) PHYSICAL AND CHEMICAL PROPERTIES OF COMPONENT PARTS or 
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Wa of runs ( number cf times of healing Coa constant maximam. expansion, and cooling) 
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perature rises for a given cable occur in systems of laying, in which 
it is common to group cables closely; for example, in solid and 


wed at considerably higher current-densities than those given in the 

Institution wiring rules do not attain such high temperatures as THE CABLE. 

would be found by extrapolation of data obtained at lower current- The physical properties of vulcanised rubber are fairly well under- 

densities, stood and have received much attention from time to time, but 
efforts to co-ordinate them with electrical properties have not been, 


(r) Joints in Cables. Modified Methods for Very High Pressures.— 
Joints have always constituted the weak spots of networks, although | and cannot be, successful—at least, in the present state of the art. 
The reacon of this is that maximum strength and elasticity are not 


of late years the standard of jointing work has greatly improved. | 
compatible with maximum insulation resistance or dielectric strength. 


Probably the best results have been obtained where the general . 

Panciple of making the joint as much like a specially reinforced | Moreover, in rubbers designed purely for insulating purposes, it is 

part of the cable as possible has been consistently followed. possible to get peculiar critical stages of vulcanisation, between which 

At pressures of 50 kv. to 100 kv. the necessity for avoiding any ! there are great differences in the dielectric strength, For instance, 
E 
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it is a comparatively casy matter to vuleanise a thick high-grade 
rubber diclectric—as used for extra high-tension cables—to a stage 
at which its insulation resistance would give no evidence, and mecha- 
nical tests very little indication, of under or over-vulcanisation by 
comparison with standards. Yet its breakdown point may, under 
such conditions, be only one-fourth of the value obtainable when 
vulcanisation is carried a little further, or not quite so far. 


(2) CoxprtiIons EXTERNAL TO THE CABLE. 


Working vicissitudes and other factors bearing on the durability 
of rubber insulated cables may be divided into three classes. namely, 
those due to (a) the natural deterioration common to all rubber goods; 
(b) external influences due to working conditions; (e) internal 
influences chiefly due to manufacturing conditions. 

With regard to (a), it may be taken as an axiom that, other con- 
ditions being equal, the rate of natural deterioration is slowest in 
rubbers made from hard fine Para rubber. 

Under (b) come more or less simple chemical influences, such as 
arise from direct contact with deleterious substances, such as alkaline 
solutions, acid vapours, oxidising agents, oils, solvents, &e.; also 
indirect chemical attacks consequent on osmotic and electrolytic 
actions where incipient weaknesses in the dielectric allow such actions 
to arise. Under this category come effects due to leakage current 
along damp fibrous coverings. These happen largely near ends 
which are badly trimmed when connections are made, The access 
of moisture to the strands of a vulcanised rubber cable by way of 
exposed ends is a fruitful source of trouble. Tt should be appreciated 
that ordinary variations of humidity of the air may lead to this. even 
in situations which are apparently dry. Acid products are formed 
when the moisture comes into contact with the free sulphur which 
is always present to some extent in the rubber next to the strand, 
leading to corrosion of the conductor, and resulting in local action 
on the rubber by the copper salts formed. Powerful oxidising effects 
occur on extra high-t»nsion cables where the production of ozone and 
oxides of nitrogen on the external surface of the dielectric is caused 
by brush discharges. Preventive measures against any of these 
external influences are obviously best applied in the form of special 
coverings made of materials having à maximum resistance to the 
particular deteriorating agent in any given set of circumstances. 
These coverings call for no special mention here, as they are suffi- 
ciently well known to most engineers, 

With r.ference to (c), the internal influences due to manufacture 
chiefly relate to the deleterious effect. of copper, by its catalytic 
oxygen-carrying properties, on rubber. It has always been the 
practic? to "tin " copper wires which come into contact with 
rubber ; but the fundamental importance of the perfection of the tin 
coating appears to have only become generally recognised within the 
last few years. Details are given of the tinning test devised by the 
author in 1897,* and which has recently been adopted by Govern- 
ment departments at home and abroad. 


(To be concluded.) 


CORRESPONDENCE. 
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OUR TRADE AND GERMAN METHODS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I do not believe that, as Mr. F. M. Denton indicates in 
your last issue, our manufacturers have put British trade at a 
disadvantage, as compared with German, by their prejudice 
against technical students or by their lack of appreciation of 
research. On the other hand, many German firms and munici- 
palities have realised that, in addition to the technical educa- 
tion of industrial officials, definite trade teaching of the workers 
1s essential for business success. 

is oi of the importance of trade teaching in the 
a industry, and on account of my disappointment at 

ie failur eS lon 1 
EAR E the present scheme of technical education in ny 
ee ; that 1 venture to express my views. l have been 
x M : 

5 , as a e of observation during the past 25 years 
© the conclusion th: , itis Sos 
B “usion that the benefits to British trade accruing 

om technical education are uite i i z 
Un TT RN : 4 € mcommensurate with the 
! ry expended. My earnest ] is tł 
tional authoriti i ^d. Ope is that educa- 

, Jes r : a 
to the industrial he ee cu e aeration 
Sonus gele, and to the needs of the British 
l acturer 1n respect of erson l e 
RICE i personnel. The average technical 
~ M E employment in the factory has been 
Lue ELECTRICIAN Vol, L1V e c 
tO AEN p. 843, 1905. 


trained neither to work strenuously nor to think and plan 
clearly ; his ideas of first principles and practical requirements 
are hazy. He comes neither as apprentice, craftsman, de- 
signer nor organiser ; usually he lacks imagination and initia- 
tive, while his knowledge, consisting largely of information 
available in technical literature, has little earning value. 
Mathematical ability is required of very few, and facility in 
designing can only come by long experience and observation. 
Before the student can have executive or productive capacity— 
in other words, earning power—he must be trained anew. — 
Too often the vears spent by the day student in listening, 


imitating and in desultory work under luxurious conditions 


result in the production of a poor professional, instead of a 
disciplined, rugged worker. l have seen, m a famous en- 
gineering college, students carrying their private cushions 
from room to roem. 

The failure of evening classes is recognised by many educa- 
tional leaders; the work attempted is far too diffuse and 
superficial, being usually beyond the capacity of the average 
student. The voice of the lecturer becomes as the buzzing 
of an aeroplane over the head of the drowsy worker. Only 
the exceptional man reaps a hardly-won benefit, while the 
average student drops out. before the middle of the session. 

Schemes for sandwiching months of amateur work in the 
shops with other months of class work fail to go to the root cf 
the matter. The schoolboy, keen to begin his career and to 
make and to do things, must be allowed to gain the habit of 
work, to feel the joy of labour—to enter, in fact, the industrial 
battlefield. Opportunity and encouragement to continue and 
broaden his mental education must, then, be given him. 
Trades which fail to afford scope for development of the mental 
faculties are few, and electrical manufacture is certainly not 
among them. 

If the teaching authorities fail to appreciate the fact that 
narrow, but thorough, vocational training must be the basis 
for the future culture of the majority of lads, the manufac- 
turers, singly or jointly, will be forced (in fact, are being forced) 
to provide trade educaticn in connection with their factories. 
This movement is, I believe, already gaining ground in this 
and other countries. Failing trade training on definite lines, 
our workers will degenerate (some say they are already de- 
generating) into uninterested and uninteresting operators, 
whose narrow outlook unfits them for positions of even minor 
responsibility. Such positions in a manufacturing concern 
are often more ditheult to fill than those involving scientific 
acquirements ; the present technical student is certainly not 
suitable for them. 

Mr. Denton quotes, as one horrific example of English 
technical method, the case of a cable company which teaches 
its future operators elementary electrical principles, and then 
renders them quickly able to handle standard forms of appa- 
ratus. This fails to shock me. It appears that the company 
net only attains its object, but also serves both the learner and 
the community. Would Mr. Denton contend that the operator 
should pass an examination in the complex theory of sub- 
marine cable transmission ? In the system held up to ridicule 
the average man is apparently provided with a definite trade, 
while the worker who means to rise will make time and oppor- 
tunity for reading and observation. The groundwork de- 
eran he pei er ch et Hama of Re 
of beer (scientific nu "d ould eee Red is 
cheaply until tlie Patent Offic Li i oe ined ee 
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to believe, and if judgment is given against us, it will put a 


nk andy, 
faite. (of whom I am one) readily find openings in several branches i l | 
Cn. of electrical engineering; my point is that their present | stop to all differential or preferential rates, and a very large 
Mande training is not that best adapted to develop British trade, nor | number of Supply Authorities will be affected. — 

nr does it satisfy the needs of the manufacturer.—I am, &c., When the case comes on for hearing, you will, no doubt be 
uy uy London, Nov. 10. Rost. W. PAUL. able to enlarge your views with regard to “ Tariffs " by study- 
] cli - SS ing the evidence.—I am, &c., l 
ihare CALCULATION OF THE MAGNETISING CURRENT OF ARTHUR H. Saaw, Engineer and Manager. 
cr THREE-PHASE INDUCTION MOTORS. Electricity Supply Offices, Ilford, Nov. 9th. l 
dis TOHNECOEDPIOR Or TAi ELGOI. [The issues at Ilford seem to be more comprehensive 
TON E _ [ than at Long Eaton, but, judging by the proceedings that have 
d) Sin: Dr. 8. P. Smith's letter in your issue of the 6th inst. 13 | so far taken place the question of preferential rates as regards 
eus interesting, but hardly relevant to my previous letter as it does | consumers who do not use gas appears also to be at stake. 
Me not deal with any of the points raised therein. Dr. Smith | with regard to differentiation being legitimate when there is a 
MUN simply discusses his reason for neglecting the higher harmonics | difference iv the cost of supply, the Master of the Rolls remarked 
PS of the M.M.F. distribution curve. In my letter no mention what- | that * they [the two consumers] were not supplied under the 

E ever was made of the M.M.F. distribution curve, but I pointed | same terms. althoush the circumstances were similar": 
DE out that the constant given by Messrs. Smith and Barling is too implying that if they had beoricn hir tliere would have 
Tu at high, since the authors omit the higher harmonics of the flux dis- | been justification. Lf the cost 18. different in two- cases tlie 
ede tribution curve. To use the authors’ own formule, the correct | circumstances are dissimilar.—Ep. E.] 

ae expression for Ks, is EX Ss a E, They stat 

on E p I BR nena a! vue 

9. that this value may be taken as equal to Rb and for their PHYSICAL SOCIETY. 
is i At the meeting held on October 23, at the Imperial Co"cze of 


final constant they take the value as being 1-36. In other 


enar! . i : . a ` ` B A Y c2 
words they omit. the higher harmonics altogether. That they are | Science, Prof. Sir J. J. Thomson, O.M., F.R.S., President, de.ivered 


his Presidential Address, the subject being 


e hot justified in making these approximations is shown by their IPC bis 
disi own figures, since their calculated values of Ki» are in ercess of * Jonisation."" 
nd the ralues obiained from the corresponding flux distribution curves Tonisation is the process by which ions—particles charged with 
e given in Fig. 3c of their article. l l electricity- -are produced in a solid, liquid or gas. This address is 
"S Further, the actual flux distribution curves they give show confined to the consideration of ions in gases and deals with two ` 
i that Kg; is less than 1-36 for all cases other than that of sinu- questions—( 1) the nature of the ions, (2) the process by which they are 
| vidal flux distribution. Of the actual curves given, those | Produced. The evidence as to the nature of ions is derived from 
p marked (a) to (d) are hardly typical otnonnalkmductioh motors, ER. on oo d have shown ia. The mobility 
oie since even in (d) the maximum M.M.F. required for the teeth | ° LO CEP TUUS ict TE lone ace 
"sve : : a . moving and not on the nature of the gas out of which the ions are 
e p only 20 per cent. of the maximum M.M.F. required for the | formed. B. The mobility of the ions in a gas at constant density . 
areal alt "ap. For curves (e) and (f) the authors’ own figures of 1-31 | is independent of the temperature. y. There are a considerable num- 
e and 1-27 show that the original Kloss constant of 1-27 is to be | ber of gases in which the mobility is very approximately inversely 
xi preferred to their suggested value of 1-36. proportional to the square root of the density of the gas. 8. In the 
A. The actual value of Ks depends entirely upon the degree of | case of negative ions there is an abnormal inerease of mobility 
a saturation of the teeth, the value of 1-36 can only be taken when the pressure is reduced below a certain value, and there is 
» When there is no saturation, and generally speaking the satura- | 70! evidence that this is also the case for positive ions at very low | 
a tion is such as to make the value of 1-27 given bv Kloss the A NR "A 
ue more accurate. Two theories of the mobil ities of ions were considered, one founded 
a lathes Dr. Smith’ -" | [on the view that the action between ions and molecules is analogous 
"m gather from. Dr. Smith’s letter that the obj ct of the in- | to impacts between hard elastie spheres, the other on Maxwell's 
" vestigations carried out by Mr. Barling and himself was to | th-ory of forees between ions and molecules varying inversely as the - 
discover the reason for the satisfactory results given by the | fifth power of the distance between them. idi 
4 Kloss method. The fact. that, by taking into consideration the ) It is shown that a follows from the second theory provided the . 
ie higher harmonics of the flux distribution curve, their analytical | ion is a cluster whose mass is considerably greater than that of a 
treatment. of the theory of the method leads to results practi- moale of the gas through which it is moving, On this supposition 
: cally identical with those obtained by Kloss will, therefore, I | it follows BO Homi the Hest TREOLy if we suppose in addition that all 
am sure, be eminently satisfactory to the authors.—I am, &c. ions in a given gas are of the same size. (8) follows at once from the 
Y Leicester, Nov. 9. ee Opa VTON second theory ; to explain it on the first theory we must suppose 
d os tee | dicc a 2x that the size of the ion varies with the temperature in a definite way. 
mee ae The necessary relation can be deduced from thermodynamical prin- 
THE LONG EATON AND ILFORD CASES. ciples if we suppose that the force between an ion and a i RE 
; TO THE EDITOR OF THE ELECTRICIAN. analogous to that between a charged point and a sphere which is 
SIR: In your last issue you have a note on the Long Eaton | either a conductor of electricity or has a high specific inductive ` 
1 capacity. (y) requires on theory one that the ions in these gases , 


Appeal. Had you been content with merely stating your 
Views with regard to this case, I should have nothing to sav. 
but You proceed to drag in the Ilford case, and even have the 
temerity to prejudge it. If you had taken the trouble to give 
^w rates serious consideration, you would doubtless have 
tome to the conclusion that they are entirely different from 
those in the Long Katon case, and are actually based upon the 
principle to which you refer, when you state: * From the 
accounts of the proceedings it becomes evident that differentia- 
tin 15 legitimate when there is a difference in the cost of 
supplying two consumers.” I have, however, carefully 
Crsidcred your report of the proceedings, and cannot find that 
this statement was made, ner can it be deduced from the 
Judgment. On the contrary Lord Justice Swinfen Eady 
‘pecihcally stated that there was no judgment to this effect. 

3 our case is at present sub judice, I cannot say anything 
lurther with regard to it, but I consider the question of these 


^ 


rates is. a very much more important one than you appear 


should be of the same size, on theory two that the molecules of these 
gases should exert the same force on a charged point at a given 
distance. (8) follows on either theory if the ion dissociates at low 
pressures so that free corpuscles are present in the gas. 

With regard to the process of ionisation, the first stage of this in 
the vast majority of cases consists in the detachment of an electron 
or corpuscle. Evidence as to the method by which this takes place 
is afforded by determinations of the velocity with which the electrons 
are ejected from the body. In the case of ionisation by light or 
Röntgen rays, this velocity depends primazily on the wave-length 
of the radiation, not upon its intensity, nor, at any rate to any. 
great extent, on the nature of the molecule from which the corpuscle 
is ejected. This velocity is far greater even when every allowance 
is made for resonance than can be aecounted for if we suppose that 
the energy of the light is uniformally distributed, and that the 
corpuscle acquires its velocity by the action on it of the electric force 
in the wave. Another explanation not open to these objections was 


put forward. 
When ionisation is duc to the action of moving electrified particles, 


mA 
‘Mere 


whether positive or negative, the results are quite different. The 
velocity of the ejected particles (8-ravs, as they are sometimes 
called) does not seem to vary much, if at all, with the velocity of the 
particles which eject them, and is of the same order whether these 
particles are positive rays or the much swifter cathode rays. The 
method of ejection by the impact of such particles was considered, 
and suggestions as to a possible theory and some of its consequences 
thrown out. : 

Dr. R. T. GLAZEBROOK, in moving a vote of thanks to the President, 
said that one expected, when listening to Sir J. J. Thomson, to he 
carried to the bounds of knowledge by one who had taken no small 
part in the extension of these bounds, and he was confident that none 
of those present had been disappointed in that expectation. He 
asked the President, on behalf of the Society, to allow his address to 
be published in full in the ^ Proceedings.” 

Dr. C. CHREE seconded the vote of thanks, which was earried with 
enthusiasm. 


LEGAL INTELLIGENCE. 


ee 


Unlicensed Wireless Telegraph Apparatus. 


At Woolwich Police Court last week Harold Fochtenberger, of Charlton, 
appeared on the remanded charges of failing to register under the Aliens 
Restriction Order, and of being in possession of a revolver and some 
wireless telegraph apparatus without a permit. The police asked for leave 
to withdraw the charge and hand prisoner over tothe military authorities. 

Prisoner was accordingly discharged, and he was taken from the court 
and escorted to the barracks by an armed military guard. 


Baillie v. Oriental Telephone & Electric Co. 


Last week Mr. Justice Astbury heard a motion on behalf of plaintiff 
for an injunction to restrain the company and four of the directors from 
paying to themselves an increased remuncration as directors of another 
company called the Telephone Co. of Egypt. 

Mr. Frank Russell, K.C., with whom was Mr. H. E. Wright, for 
plaintiff, said the motion was to restrain defendants from paying a certain 
remuneration in excess of £800 a year and from otherwise acting on two 
Rpecial resolutions passed at an extraordinary meeting of the company 
held in July last. The defendant company had an issued capital of 
£229,313, and the voting power was in the hands of the ordinary share- 
holders. The company held a large block of shares in the Telephone Co. 
of Egypt, and four of the five directors of the defendant company were 
its sole directors. On June 15 last a notice was issued convening a 
meeting of the Egyptian Co. for the purpose of ratifying certain votes 
given by the directors increasing their remuneration from the other com- 
pany. The meeting was held on June 24 and there were present only 15 to 
20 shareholders. "The resolution was carried and a confirmatory meeting 
was held on July 15 at which six shareholders were present. Again the 
amount involved was not disclosed. Plaintiff protested, but again 
proxies came rolling up and the resolution was carried. Plaintiffs’ case 
was that the notice convening the meeting was insufficient and misleading, 
and therefore the resolution was not duly carried. 

Sir Cuas. MCNaAGHTEN (for defendants) took the point that an indivi- 
dual shareholder could not maintain an action without the defendant 
company being made a co- plaintiff. 

His LoRpsuiP upheld the point, and added that the plaintiff was not 
entitled to maintain the action without joining the company as plaintiff, 


Armorduct Mfg. Co. v. Defries & Co. 


On Monday Mr. Hinde applied (on behalf of plaintiffs) to a Divisional 
Court (Mr. Justice Horridge and Mr. Justice Rowlatt) to have their 
appeal expedited. Plaintiffs sued for the recovery of an amount due for 
goods supplied. There was no dispute as to the amount being due, but 
Judge Atherley Jones took the point that plaintiff company was an 
English company in which the bulk of the shares were held by Germans 
resident abroad, and held that in the public interest he could not enter 
judgment for plantiff company. The facts were reported in THE ELEC- 
TRICIAN for Oct. 23 (p. 94), and counsel now stated that on the day 
after the declaration of war the company voluntarily gave notice to their 
bankers that there were to be no transactions with foreigners. 

Mr. H. L. TEBBs (for defendants) said the case was an unfortunate one 
forhisclients. He had advised them to ask the Court to allow the appeal. 

Mr. Justice HonnipGE : That can only be done by consent. 

The Court fixed the hearing for Tuesday next. 


Mining Regulations. 


Last week the Greenside Mining Co. (Ltd.) and its manager (Mr. W. H. 
Borlase) were chrged at Hackthorpe (Penrith) with offences against the 
Metalliferous Mines Regulation Act, 1872, by using an electric locomotive 
with overhead wires without the written consent of the Home Secretary. 

Mr. Hort Brown (for the defence) objected that the notices had never 
been received by defendants; and he also submitted that there was 
nothing in the Act to show that it was an offence to use the electric loco- 
motive without the written consent of the Secretary of State. 

Mr. WiLsoN, H.M. inspector of mines, pointed out that the Act was 
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definite on the point, and the rules were issued and sent to the company: 


on Sept. 7, 1912. The company did not object, with the result that they 
came into force in 20 days. On Oct. 3, nearly a month afterwards, Mr. 
Nicholson, the inspector in charge of the district, informed the com pany 
that the rules were in force, and signed two copies of the rules, one of 
which he sent to the company. Attention was drawn to the fact that 
the overhead cables were being used, but the company took no action, 

Mr. Brown said the rules were never received ; they were not received 
at the time stated. About Oct. 23 a copy of the rules was sent, signed by 
Mr. Nicholson, but the time for obiecting to them was past. | 

The Bench upheld the objection, but it was intimated that the Home 
Office would appeal. 


M'Donald v. Fyfe, Wilson & Co. 


In the Court. of Session last week (before Lord Anderson) it was re- 


ported that this action had been settled. Plaintiff sued Fyfe, Wilson 
& Co., wholesale electrical agents, of Glasgow, for £105. 12s. as damages 
for alleged breach of contract. Pursuer, as lessee of a picture house at 
Loanhead, entered into a contract with defenders for the hire of certain 
electrical plant. This plant was to have been delivered on Aug. 22. 1913. 
On this date pursuer paid the first instalment of hire, but the plant was 
not then delivered. A temporary set was delivered on Aug. 29, but the 
complete plant was not delivered until Sept. 10. . 

Lord Anderson had held that defenders had broken their contract, and 
he allowed a proof as to the amount of damages due to pursuer. It 
was now stated that a settlement had been effected. Defenders made a 
payment of £40 and expenses to pursuer in settlement of his claim. 


PATENT RECORD. 


ee 
SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have bon 
specially compiled by Messrs. Mewaurn. ELLIs & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London. W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al tke Patent Office the former is given in brackets after the ttle. 


1913 SPECIFICATIONS. 

15,729 Taytor. Methods of changing the frequency of alternatine electric currents. 
(Patent of Addition not granted. Coenate Application 16.269 13). 

19593 Witts & Sykes Electric insulation of rail joints for rail or track circuits on 
railways or tramways. (Coenate Application 7,882, 14.) l 

22.048 od (Stewart Warner Speedometer Corporation). Magnetic speel- 
indicators. 

22,435 LANCASHIRE Dynamo & Motor Co. McLeop & Wuitmore. Band brakes. 
pud applicable to electrically-operated band brakes for electric cranes 
and tne like. 

23.127 NoRBALLE & Lawson. Electric motor starters. (Cognate Application 4,613/14). 

23,281 HEENAN & FROUDE, LTD., & WHEAL. Air filters for electric generators. (Cognate 
Application 4,368,/14). 

23.543 COLLINS & Optatyte, LtD. Electric lamps for motor-cars and other purposes. 

23,557 MARCONI'S WIRELESS TELEGRAPH Co., LTD. & FRANKLIN. High-frequency 
alternators. 

23,741 WALTISPURGER & RIVOAL. Substance for use in process for electroplating non- 
metallic objects. 

25,415 JENKINS PATTINSON & WELLESLEY. Electrolytic cells. : 

Relates to an electrolytic cell of the bell type in which the liquid to be treated is 
introduced to the bell containing the anode in such manner as to maintain a con- 
centrated condition of the liquid at the anode, the liquid introduced displacing 
liquid in the bell either upwards to a draw-off device within the bell from which draw 
cree the liquid flows over a weir or downwards towards the lower edge of the 

ell. 

25,598 British THomson-Houston Co. & WepmorE Leakage protective devices 
for alternating current distributing systems. 

25,695 FAYE-HANSEN. Reactance or choking coils. 

25,919 Simmons. Means for regulating the voltage of variable speed alternating-current 
dynamos such as are used on motor Cars. 

26,609 WegsrTERN ErtEcTRIC Co, (Woodward, acting for Western Electric Ce.). Process 
and apparatus for forming welded electric contacts. 

26.635 BoNwNELLA & BowwNELLA. Electric switches. 

29,449 BERGTHEIL. Oscillating electric fans and the like. 


1914 Sr&ciFiCATIONS. 
65 WirL:iAMS. Electric torches. 
14,582 CasELLA. Electrode-making machines. (7/3/13). Y 
Relates to a machine for making electrodes by first compressing depolarising 
materialin a mould. then axially perforating same, then inserting an electrode in the 
perforation and finally ejecting the completed electrode from the mould. 
16.319 HALL & Rirey. Contro! systems for electric motors. (9/7/13). die 
17,988 NoRBALLE & Lawson. Multiple contact electric switches. (Divided Applicition 
on 23,127/13. 13/10/13). l 


APPLICATIONS FOR PATENTS. 


NoTE.—The undermentioned Applications (except those marked +) are not oren fo 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date altached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk 15 affixed. 


October 26. 1914. 
21,501 Simpson. Anti-rheumatic or electric knitting-needles. 

21.509 JacoBSON. Charging electric secondary batteries. (3/12/13, U.S.)* " 
21,512 Jacosson & GusTAFAON. Electric igniting and starting systems for internal 
combustion engines, automobiles, and like vehicles. (3:12/13, U.S.)* 

21,521 Lucas & Lucas. Combined switch and electric-lamp holder.* 
21,529 WESTERN ELECTRIC Co. & Mack. Telephone switching-apparatus. 
21,536 Bein. Watertight electric bells and the like. 

21,538 WiLgy. Printing telegraphs.* 


October 27, 1914. 


21.578 Hope. Fusesor cut-outs for electric circuits. " 23)* 
21.583 Mason. Dynamo-electric machines. (Divided application on 29.655: :3. Dec. un 
21,590 TEAGLE. Method of generating high-tension sparks for ignition pUurpOo-** 
(Divided application on 25,855.13. Nov. 11.)* 

21,593 MILLER. Electricswitches.  (28.10/13. U.S.)* 

21.603 WILKINSON, Sparking-plugs for internal-combustion engines. 

21,609 GREVILLE. X-ray apparatus. 665.13 
21,610 Mason. Dynamo-electric machines. (Divided application on 29,649; Iv 


Dec. 23.)* 
21,613 RoEscH & Rog. Wireless signalling systems. 
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" POINT FIVES” AND THE CONTRACTORS. 


Since the formation of the Association known as the 
" Point Fives," a body of central station engineers who are 
more vigorously minded and more commercially inclined 
than many of their brethren, it has become apparent that 
there exists in the electricity supply business the elements 
of a movement which, when it gets properly going, will 
fimly establish the principle of concerted activity on the 


part of electricity undertakings for the sole object of in- 


creasing the load. In its present stage the Point Fives 
Association is a diminutive edition of the British Commer- 
cial Gas Association. It has similar objects in view, though 
the industry with which it deals necessitates rather different 
methods in disposing of its particular product. The fact 
that the Association has steadily grown is a testimony to the 
high aims and objects which it has in view. Its occasional 
discussions have been productive of much useful material 
and a great deal of this has been put to practical uce in the 
operating field of electricity supply. Although the members 
of the Association are principally municipal central station 
engineers, they do not in any sense constitute a parochial 
bedv, and in very great measure they have succeeded in 
confining their deliberations to matters of a non-controver- 
sial character. By this we mean that they do not trespass 
upon the sphere of operations which rightly comes within 
the scope of the Incorporated Municipal Electrical Asso- 
cation. It is, however, significant that Mr. W. G. Pick- 
VANCE, borough electrical engineer of Wrexham, who was 
the chairman at the last meeting of the Association, the 
proceedings of which are reported in another column, should 
have been practically compelled to refer, although in a 
tomewhat guarded manner, to the subject of wiring and 
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hiring powers for central station engincers. In our last 


issue we rcmarkcd upon the fact that Sir JoHN SNELL, in 
his Presidential Address to the Institution of Electrical 
Engineers, voiccd certain opinions which he gave as his own 
personal vicws, regarding the prevent deadlock between the 
I.M.E.A. and the Electrical Contractors’ Association. Much 
in the same way we are disposed to read into Mr. PICKVANCE'S 
references to this relationship the view, which he scems io 
have at the back of his mind, that the time has now com? 
for clearing up these differences, and in no uncertain manner, 
He points out in the carly part of his address that the manus 
facturers of electric motors and those electrical contractors, 
who have carricd out wiring work for industrial installations 
in most of our busy centres, have to thank central station 
engincers for the progress made in the utilisation of elec- 
trical energy for power purposes. In Mr. PICKVANCE’s own 
words, “ Central station engincers claim (and to a large 
extent rightly so) that they are responsible for the extremelv 
rapid development in the application of electricity for power 
purposes in the industrial areas." In so doing, he docs not 
withhold a portion of the credit for this development from 
the manufacturers themselves, but he calls attention to th^ 
fact that the motor hiring departments which were started 
by a number of electricity undertakings 14 or 15 years ago 
created a market for electric motors and enabled manufac- 
turing firms, in collaboration with central station men, to 
standardise their methods of production and generally 
extend their field of operation The demand thus created 
was also beneficially reactive in that it assisted by reason of 
the increased rate of production, in a decrease in the price 
of motors and starting apparatus. Mr. PICKVANCE sug- 
gests that this important precedent in great measure estab- 
lished a principle ; namely, that hiring departments in the 


J : . D 
hands of central station engineers are wholly beneficial to 


the electrical trade. He does not actually sav so, but he 
implies that the profitable experience of the motor hiring 
departments may be repeated if heating, cooking and other 
domestic electricity-consuming devices are taken into con- 
sideration in similar cases. We hope that the deliberations of 
the Point Fives Association in general, and Mr. PickvANcE's 
address to that body in particular, will be seriously consi- 
dered bv those members of the E.C.A. engaged in the task 
of settling the differences which appear to exist between 
central station engineers and themselves. Tt se»ms to us 
that Mr. Pickvance has gone a long way towards helping 
hem to solve the problems with which they are confronted. 


F 
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PACIFIC CABLE BOARD. 


The 2ccounts for the year ended Merch 31, 1914, together with 
the icport of the chairman of the boa-d, have been issued. 


The traffic receipts for the year were £196,054. 19s. 7d., and with bank 
interest, refunded tolls and dues, &c., the total was £197,847. 14s. 2d., 
an increase of £30,028 over 1912-13. The total expenditure (including 
£8,742. "s. 10d. for head office, £77,082. 16s. 8d. for cable stations, 
£13,244. 10s. 8d. ships’ salaries and expenses, £2,126. 15s. 11d. provident 
fund and £30,000 renewal account) was £131.196. 12s. 1d., leaving 
£66,651. 2s, Id. to meet the interest and sinking fund (£77.544. 18s.) on 
the £2,000,000 advanced foz capital expenditure, and also the interest 
and sinking fund (£9.056, 13s.) on the moneys provided for the Sydney - 
Auckland and Doubtless Bay-Auckland cables. The balance to be pro- 
vided by the Imperial and Dominion Parliaments is £19,950. 8s. 11d., or 
£12,319, 8s. üd. less than the deficit of the previous year. 

The report. states that there was a rapid and satisfactory increase in 
the deferred and week-end traffic, showing that the reduced rates are 
appreciated by the public. It must be noted that the traffic at full rates 
is kss than in 1911-12, whereas in the three years ending 1911-12 the 
full-rate traffic had increased on the average by about 10 per cent. per 
annum. ‘The increase of £8,571 in expenditure was due mainly to the 
normal increases under the incremental scheme of salaries, to an improve- 
ment in the scale of locality and lodging allowances, to the provision of 
electric light and refrigerating plants at Fanning Island and to the 
increased cost of steamer calls there. No interruption of communica- 
tions occurred on the board’s system during the year. The cables, 
depots, instruments and plant generally have been maintained in a high 
state of efficiency. 

The landline between Montreal and Bamfield, which the Board leases 
from the Canadian Pacific Railway Company, has enjoyed a year of 
exceptional freedom from serious interruptions. The traftic on the leased 
line continues to be handled with expedition and accuracy. The portion 
ef the line which traverses Vancouver Island continues to give the Board 
some anxiety, "The landline from Alberni to Nanaimo has always been 
insecure, owing to the climatic conditions and the nature of the country 
through which it passes. Morcover, the cable passing through the 
Alberni Canal, from Bamfield to Alberni (laid by the Board for the 
Canadian Pacific Railway Company in 1903) has been in service for a 
numberof years, and being of a light type can no longer be depended upon. 
This cable developed its first fault on April 20 of this year and waa re- 
paired by the Company on April 22. After considering various projects 
for improving the connection between Bamfield and Vancouver, the 
Board decided to lay a cable from Bamfield to Victoria, thus securing a 
second and quite independent route from Bamfield to Nanaimo, the 
landing place of the cables from Vancouver Island to Vancouver. The 
new cable was successfully laid in August, 1914. Asa result of the laying 
of the cable between Sydney and Auckland, and the consequent change 
in the rcuting of Australian traffie (other than Queensland) which now 
enters direct into Sydney, the landline between Sydney and Southport, 
of which the Board had the exclusive use, was released and was handed 
back to the Commonwealth Telegraph Department. The Board is now 
representing to the Commonwealth (Government the urgent need which 
exists for the allocation of the exclusive use of a copper wire between 
Sydney and Melbourne for their business. The total amount of cable 
traffic with Melbourne has increased by leaps since 1905. and this fact 
renders the demand more imperative. With the exclusive control of a 
landline— stated at Sydney by the Board's Officers—a very rapid and 
trust worthy service could be maintained with Melbourne, and the Board 
have every reason to feel assured that a considerable increase in the 
proportion of Melbourne traffic transitting the Pacific Cable would result. 
An age limit has been fixedFat which all officers will be retired. In the 
case of operators the limit is 55 years of age, and for all other officers, 60. 


The Board are engaged in the examination of proposal for instituting a | 


staff pension scheme in lieu of. or supplemental to, the existing provident 
fund. A vacancy in the head office staff was caused by the resignation in 
November, 1912, of the London Manager and Secretary. The Board 
decided to make a change in the organisation of the head office. The 
post of London manager and secretary was abolished and Mr. F. J. Adve 
(formerly Accountant and Assistant Secretary) was appointed Secretary 
and Accountant, with the title Secretary. The e.s. " Iris” has been 
maintained iu first-class order, and the discipline and efficiency of her 
company have been in every way satisfactory. The scales of pay of 
officers and engineers have been revised to their advantage. At Fanning 
Island transport and communication during the year was provided by 
charter of the Commercial Pacific Cable Company's auxiliary schooner 
“ Flaurence Ward,” and the 8.8. ‘ Kestrel,” each vessel making two calls. 
In addition, the “ Lis " made a call in July last. Fhe Board have not 
heen able to arrange for a suitable and regular steamer service with the 
Island, and they have placed a contract in Auckland for the constinction 
of a suitable vessel, which, it is anticipated, will be completed by 
the end of 1914. The total cost of the schooner (including engines and 
refrigerator plant which are being sent out from England) will be approxi- 
mately £9,000, and maintenance including insurance will involve an 
annual charge estimated at £3,300. It has been decided to instal electric 
light at the Norfolk Island station. Plant is being sent out which will 
produce the necessary power with a margin sufficient to work the cable 
relays at that station. The Doubtless Bay station having been removed 
to Auckland in December, 1912, the Board’s property in that locality has 


been disposed of with the exception of the land. The buildings which 
originally cost £6,005 realised £1,050, and furniture and effects which cost 
£1,474 were sold for £350. In July, 1913, a sub-office was opened in 
Sydney (Goulburn-street), which serves a very important part of the City, 
The service of week.end cable letters has given satisfactory results, 
'There is a steady growth of the volume of traffic under this classification. 
Since the close of the year under review modifications have been intro- 
duced which have added considerably to the utility of this service, 


BUSINESS NOTICES. 


The business formerly carried on under the style of Ralph Ii. 
Haylock & Son at 63, Queen Victoria-strect, London, E.C., will in 
future be earricd on as Haylock & Haslett. 

French Agency for British Goods.—An advertiser wishes to get 
into communication with British manufacturers desirous of extending 
the sale of their goods in France and the French Colonies. 


Patent Development.—The proprietor of patents Nos. 24,702/1908 
and 21,708/1908, for " Improvements in and relating to electric 
fusible cutouts,” and “ Impovements in seal fastenings,” desires to 
grant licences for the working of same in this country. Applications 
to Messrs. Haseltine, Lake & Co., Patent Agents and Consulting En- 
ginecrs, 28, Southampton-buildings, Chancery-lane, London, W.C. 


QTIOD 
ELECTRICITY SUPPLY. 
MAUTU TE 


EXTENSIONS. 


Belfast.—The Harbour Board have agreed to let to the Corporation, 
in fee-farm, 10 acres of land off the Musgrave Channel at the rent of 
£400 a year. The site will be utilised for a new generating station. 


Belfast.—1n our last issue we announced that the Council had 
resolved, contrary to the experts! advice, to postpone the erection 
of new electricity generating works on account of the war. 

In order to meet the requirements of the ensuing thrce years, it was, 
however, decided to make such alterations and additions to the plant 
in the existing works, provide and equip the necessary sub-stations, and 
provide and lay cables at a cost not exceeding £25,000. On the 9th inst. 
the Electricity Committee met and instructed the city electrical engineer 
(Mr. T. W. Bloxam), in conjunction with the City Surveyor, to prepare 
plans and report upon the necessary alterations to buildings, and state 
how far the requirements of the next three years can be met for £25,000. 

The history of the proposed extension of the Belfast electricity under- 
taking is an unfortunate one. In June, 1911, the City Electrical En- 
gineer reported that new works at & new site near the Harbour should 
be ready by winter of 1914, and advised a three-phase system to supple- 
ment the present three-wire d.c. plant. In April. 1912, the City Elec- 
trical Engineer again reported emphasising the need for extensions, in 
June, 1912, the Corporation appointed Mr. S. L. Pearce, of Manchester, 
to report, and he fully confirmed Mr. Bloxam’s recommendations. In 
February, 1913, the City Electrical Engineer again reported, submitting 
additional evidence, and in Mav, 1913, Mr. Bloxam reported upon the 
relative cost of a station constructed on six different sites, and showed 
that the site at the Harbour was the best. In August, 1914, the Cor- 
poration appointed Sir John Snell and Mr. W. J. Pratten to report on 
the extensions. Both of these experts strongly advised the immediate 
construction of a new three-phase station at Hamilton-road, utilising 
part of the present station as a rotary converter sub-station. 

Hackney (London).—The Finance Committee recommend that 
£2,716 be borrowed for sub-stations, £10,632 for sub-station buildings 
and foundations and Northwold-road battery room, and £32,652 for 
mains. 


Manchester. —Teuders are being invited for the sup ly of plant 
for the new Barton power station, including two 15,000 kw. turbo- 
alternators, condensing plant, 10 water-tube boilers, with supcr- 
heaters, stokers, economisere, &c. 

Poplar (London).— The L.C.C. has sanctioned a loan of £10,504 for 
the electricity undertaking, including £1,000 for purchase of site of 
telpher railway and wharf, £6,803 for mains extensions, and £2,701 
for extension of generating station. 

Stepney (London). —Yhe Borough Council is recommended to apply 
for sanction to borrow £15,000 for mains extensions and £5,000 for 
house services. The Council has been recommended to promote à 
bill for the statutisation of the Limehouse generating station. i 

Stretford.—The consulting engineer (Mr. T. L. Miller) recommends 
that four 100 kw. sets at the electricity works be disposed of in order 
to make room for further extensions. 

The Electricity Committee are prepared to supply electricity to the 
White City during the use of the premises for military purposes at 14d. 
per unit, 
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cheaper rate than they themselves could have provided it. Greenock 
ought to be congratulated on having such a good customer as Port 


GENERAL. 
Bradford. — The Lord Mayor for the ensuing year is Ald. Geo. H. 


Robinson, J.P., who has continuously held the office of chairman of | 


the Electricity Committee throughout the past eleven years. l 
The growth of the Bradford electricity undertaking during this period 


is largely due to the able manner in which Ald. Robinson has carried out | 


his duties as chairman. The output for the year prior to his first assum- 
ing the chair was about 13,000,000 units, whereas for the year ended 
March 31 last the output exceeded 28,000,000 units. He has been very 
closely associated with the work of extending and improving the plant at 
the electricity works, and the introduction therein of large steam turbine 
plant. and one of the first matters which demanded his attention on being 
appointed to the chairmanship was the adoption of the three-phase 


svstem of transmission and the distribution of three-phase alternating 
Prior to the rateable value 


current in the outer distvicts of the city. 
system of charging having been introduced into Norwich, Ald. Robinson 


put forward the suggestion that such a method of charging for elec- 
tricity in Bradford might prove to be practicable, and when some time 
later it was definitely decided to recommend the City Council to institute 
a rate on these lines, Ald. Robinson very strenuously contended, as a 
result of his personal experience, that if the heating and cooking load in 
domestic premises was to be catered for in Bradford, the secondary 
charge should not exceed 1d. per unit. This proposal was approved by 
the City Council in July, 1910, and the results which have accrued have 
been very beneficial to the electricity department. He has also strongly 
supported the granting of low rates of charging to large power users, and 
it is through his efforts in this direction that the power load in Bradford 
has increased to such an extent during recent years. His municipal 
activities are practically confined to the Electricity and Education 
Committees, His integrity and business acumen have won for him the 
respect of all parties in the Council, and for this reason any recommenda- 
tion brought forward by him as chairman of the Electricity Committee 
invariably receives the favourable consideration and approval of the 
members, which fact has considerably lightened the task of the engineers 
who have been privileged to serve under him. It is the general opinion 
in the city that he will carry out the duties of the high office to which he 
has been appointed in as satisfactory a manner as that in which he has 
performed the duties appertaining to the Chairmanship of the Electricity 


Committee. 
Bristol, —The Electricity Committee has completed. negotiations 


with the (evedon, Portishead and District Electric Supply Co. for 
giving a bulk supply of current to the company, and the Council are 
recommended to contirm the arrangement and to apply to the Board 


of Trade for an order. 
Dudley.—In regard to the transfer of the municipal electricity 
undertaking to the Shropshire, Worcestershire & Staffordshire Elec- 
trie Power Co. a report by the borough treasurer (Mr. A. W. Harley) 
states that the capital expenditure was £106,183, of which £102,222 


was out of loans and £3,960 out of revenue. 
The loan repayments amounted to £37,587, and the amount met out of 
revenue £3.90. Contributions from general district rate amounted to 
£2,000, and the net deficiency at date of transfer was £10,226. The credit 
side of the account shows £3,762 paid by the company in February last, 
being capital expenditure over and above loan sanctions ; £60,872, 
balance pavable by the company as instalinents on mortgage loans fallen 
dne: £4,050, paid on account of agreed sum to clear accounts up to 
March 31; £6,745, paid on account of revenue deficit at date of transfer, 
being current bank balance from March 31, 1912; £633 paid to provide 
for liabilities at time of transfer ; and £4,352, balance payable by annual 


instalments with interest to be added. 
Graeaoek.— The official inauguration of electricity supply to Port 
Glaszow took place on the 4th inst. at the Boundary-street sub- 
st tion, 
Among those present were: Provost M'Millan and various members 
of the two Corporations, Mr. J. A. Robertson (borough electrical engineer, 
Salford), Mr. F. H. Whysall (burgh electrical engineer), Mr. J. H. Parker 
assistant engineer), Mr. T. O. Callender, &c. Having extended a hearty 
welcome to those present, the Provost switched on the current to the 
wighbouring burgh, Subsequently the Provost was made the recipient 
‘fa gold wristlet watch foy Mrs. M^ Millan from Mr. Thomas O. Callender. 
Mr. Callender, in handing over the gift, said he was now the head of a 
business Which had in many ways brought him into close contact with 
Hreenock and Port Glasgow. He believed that just as Greenock had 
henefited by having cheap power so also would Port Glasgow benefit in 


shipbuilding and other industries by having a constant reliable supply 


vf electrical energy. 
Provost M'MiLLAN thanked Mr. Callender for his gift and said the 
nen of Greenock Corporation were extremely pleased to know that 
extention had beans successfully carried through, Only in January 


hat the provisional order was passed and he considered that the scheme 
On May 11 the 


now n work, i : 
TOT working order had been speedily installed. 
They had Treasurer : 


VON ku us i : 
Will kw. set was started at Dellingburn station. 
Manson with them, and although he was not acting as their convener 


now, he thought he 
Mae into Port Glasgow than any other member of the Corporation. 
"ajor Hamilton and Mr. J. A. Robertson had also taken an active interest 


n bringing : 
nang about the electric supply scheme. 
vost MACFARLANE said there had been considerable Opposition to 


Ihe | . ps | : 
de roduction of electricity to Port Glasgow, but in getting their 
ety from Greenock they found they were securing it at a much 


had more to do with the work of introducing elec- | 


Glasgow, and those responsible were also to be congratulated on the 

manner in which they had carried through the scheme. 
Mr. Jas. A. ROBERTSON said he was proud to be associated with 

Greenock Electricity Department for the experience it gave him of coming 


in contact with many friends, some of the best people it had ever been 
his good fortune to meet. 


Mr. F. H. WHYSALL said he hoped the extension to Port Glasgow would 
prove a satisfactory and helpful adjunct to the other necds of Port 


Glasgow. 

Major J. W. HawirTON said if the shipbuilders intended to increase 
their business it was necessary to get a standby supply of electricity. 
Electrical power was a very important thing for any progressive com- 
munity. New electrical producing plant was a distinct advantage to the 
shipbuilding industry, and to keep ahead with the times he considered 
they must have the most modern methods for doing it. He considered 
that the sooner they had all the public supplies in one for Gourock, Port 


Glasgow and Greenock the better. 

In a statement issued by the department it is stated that the nuits 
sold for the year 1914 (the fifteenth year of operation) were 11,451,438. 
All the current required for Greenock and Port Glasgow is now generated 
at the Dellingburn station, and the original station at Hunter-place has 
been converted into a distributing sub-station. At Dellingbuin the 
generating plant consists of four d.c. reciprocating sets of a total capacity 
of 2,300 kw. and four alternating sets of a total capacity of 9.000 kw. 
Three- phase alternating current at 3,500 volts and 20 periods is generated 
by these turbine sets and distributed in the Greenock area to five trans- 
forming sub-stations and four rotary converter sub-stations, where tho 
alternating current is converted into direct current at 250 and 500 volta. 
For the Port Glasgow supply the pressure on the feeder cables is raised 
at the power station from 3.500 to 10,000 volts, and current at this pres- 
sure is sent out to four rotary converter sub-stations, having a total 
capacity of 4,000 kw., and is there converted to direct current at. 250 
volts. Some nine miles of cable have been laid, consisting of 64 miles of 
extra high pressure feeders and 24 miles of low-pressure distributing 


mains, 
Irlam.—The Council have decided to apply for a provisional 


electric lighting order. 

Leeds.—The Corporation have just sanctioned an important 
modification in the terms of supply of clectrical energy to occupiers 
of private residences. 

The prices paid by such consumers hitherto are 31d. per unit for 
lighting, and a penny per unit for cooking and other heating purposes. 
In future all private houscholders will have the option of paying either 
these prices or a sum consisting of a fixed quarterly charge plus a half. 
penny per unit for the electricity actually consumed, whether for lighting 
or any other purpose. The fixed charge is to be at the rate of 10 per cent. 
per annum upon the nett rateable value of the premises, thus the oocupier 
of a house rated at £15 (which will usually be rented at £18) will pay 
thirty shillings a year plus a half-penny per unit; the householder rated 
between £15 and £20 will pav two pounds, and so on. The extensive 
adoption of electric lighting as a result of the easy conditions in force in 
Leeds is a matter of common knowledge, but it is not so widely under- 
stood that a considerable business is being built up in the sale of elec- 
tricity for miscellaneous domestic uses such as cooking, ironing, water 
boiling, the warming of rooms and other heating purposes. There are 
in Leeds between 800 and 900 users of electrical energy for such purposes, 
aud when one remembers that it is only twelve years since the now 
enormous power supply of electricity was in the same stage of develop- 
ment as the electrical heating business now occupies, one may form some 
idea of the possibilities in store. A handicap to this latter dexelopment 
has been, however, the necessity for two meters and two sets of con- 
sumcrs’ wires to enable the householder to obtain the advantage of the 
special price charged for non-lighting uses, and the new arrangement 
is designed with the main object of removing this difficulty. lt has the 
further advantage of enabling the consumer to calculate very closely in 
advance the cost of his supply of electricity, as only a very small part of 
his hill is liable to fluctuation. The annual cost will also be more equally 
divided between the four quarters of the year than it is at present, and 
the dread of Christmas bills will be correspondingly reduced, 


London County Council Electricity Supply Scheme.—On Tuesday 
the County Council decided to seek Parliamentary power to estab- 
I.sh a new authority for the supply of electricity within the counties 
of London and Middlesex and parts of the counties of Essex, Hert- 


ford, Kent and Surrey. 
Mr. Hume, having moved the adoption of the Electricity Committee's 


report, an abstract of which was given in our last issue, 

Sir J. BENN proposed, as an amendment, that the word “ municipal ” 
should be substituted for the word new " in the description of the under. 
He contended that there should be municipal control of the 


taking. 
undertaking. If the Council undertook the work, vast sums would he 
carned in relief of the rates of London. The proposal submitted by the ` 


Committee was based upon an arrangement adopted in a town in Ger- 
many, but he would prefer to rely upon a British-made article. 

Mr. CYRIL Jackson said that the County of London formed onlv a 
small part of the proposed area of supply, and the other municipal 
authorities concerned would resist a proposal that the London County 
Council should have the contiol of the undertaking. It was unlikely 


that Parliament would sanction such a project. l 
On a division the amendment was defeated by 63 votes against 44. 
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Another amendment, moved by Mr. H. H. Gordon, proposing to give the 

Council of any metropolitan borough which is at present an authorised 

distributor of electricity power to elect not to come within the scheme, 

and exempting the borough in respect of which that option shall have 

been exercised from any financial liability under the scheme, was rejected. 
The Committee's report was then adopted by 77 votes against 7. 


Provisional Order Application.— Official notice is given that the 
Ely Gas & Electricity Cc. (Ltd.) proposes to apply to the Boazd of 
Trade for a provisional electric lighting order for Ely Urban District, 
the parishes of Holy Trinity, St. Mary and the College and the 
hamlets of Stuntney and Chettisham. 

Sheffield.— A long report on the negotiations between the special 
Committee and the local Electric Contractors! Association as to the 
manner in which the powers of sale conferred upon the electric supply 
department by the Corporation Act (1912) are to be made usc of 
was submitted to the City Council on Monday. 

The Committee could not recommend the Council to adopt either of 
the following suggestions of the contractors: (a) That the Corporation 
should provide à show room, exhibit sample fittings only, and do no 
business whatsoever in the show room in the way of selling fittings, such 
business being left entirely to the contractors ; (b) that the Corporation 
should provide a show room, exhibit sample fittings only and pass on to 
the contractors all orders received for fittings ; the contractors would buy 
the fittings from the manufacturers and fulfil the order received, and pay 
to the Corporation an agreed commission on business done. A final pro- 
posal was laid before the representatives of the contractors, but on the 
16th ult. the hon. secretary of the Contractors’ Association (Mr. A. J. Ward) 
wrote that it was unanimously agreed that the proposals were in direct 
opposition to the honourable settlement agreed at the House of Lords on 
Feb. 4, 1913, and that the proposed agreement could not be accepted. 
Mr. Ward also asked that his letter be brought before the Council, that 
the trading department be forthwith closed and the arrangements with 
Messrs. Marsh Bros., which had not been approved by the Council, be 
forthwith terminated. | 

In their report the Special Committee state that, having failed to arrive 
at an agreement, they submit certain recommendations to the Council as 
to the future working of the motor and installation department of the 
electric supply undertaking. These recommendations include that a 
show room or rooms be maintained for the exhibition of electrical fittings, 
including such electric lighting fittings as the Corporation can only sell 
through a contractor carrying on his business independently of the Cor. 
poration. That the following be the method of selling electric light 
fittings through contractors carzying on their. business. independently 
of the Corporation : (a) A list of such electrical contractors as are willing 
to agree with the Corporation to sell electric light fittings be prepared 
and maintained; (b) that the Corporation canvassers and show-room 
attendants be supplied with this list, and authorised to inform customers 
that the Corporation will sell to them through any of such contractors 
such electric light fittings as they may require ; (c) a purchaser having 
selected fittings, he shall declare the name of the contractor upon the 
Corporatio::’s list through whom he wishes the fittings to be sold to him, 
and thereupon the Co-poration shall sell the fittings to the purchaser 
through such contractor; (4) the Corporation shall notify the con. 
tractor selected by the purchaser that they have sold through him to the 
purchaser the fittings purchased, and thereupon the Corporation shall be 
liable to pay to the contractor the proportion of the protit due to such 
contractor, and the Corporation shall receive payment for the fittings 
from the purchaser. ‘The Corporation shall receive as payment for the 
services rendered on the sale of such fittings a sum equal to 20 per cent. 
of the amount charged by the contractors to customers in the case of 
customers introduced by the Corporation and a sum equal to 10 per cent., 
of the amount charged in the case of customers not so introduced, or such 
other sum or sums as may from time to time be mutually agreed upon. 
The fittings shall he delivered to the purchaser by the Corporation or 
the contractor through whom they have been sold, as may be mutually 
arranged, That an invitation be given to all electrical contractors in 
the city to place their names upon the list of contractors, 

The Special Committee further recommend (a) that the show room be 
open to the contractors and their customers, and full information and 
assistance as to electric light fittings be given by the Corporation and 
their officials to the contractors and their customers free of charge, and 
without being requested or expected to purchase such fittings from the 
Corporation ; and (5) that a bonus be paid to the contractors on the 
official list of 3d. per lighting, heating or power point installed in any 
residence, office or saleshop and connected to the supply within six 
months of the receipt of an application form signed by the prospective 
consumer. 

"Torpoint. - In connection with the recent arbitration. proceedings 
ou the dispute between the Council and the Torpoint Electric Supply 
Co. (Ltd.) the award of the arbitrator (Mr. H. L. Murphy) has been 
issued. 

The facts in dispute were as follows: An agreement was entered into 
on April 2 between the company and the Council for the supply of 
electric light, two clauses providing that the company should submit 
plans for the approval of the Council, and that if the light were not sup- 
plied by Sept. 30 the agreement should be at an end, and the company 
should pay the Council £100 by way of damages. Owing to some difti- 
culty in connection with the promotion of the company, the promoters 
notified the Council on May 30 that the company would not be formed, 


but they subsequently withdrew the notification. ‘The Council were of 


opinion that the contract was determined, but after further nezotiations 
it was renewed on July 2. 1n the meantime (June 10) the company 
deposited their plans of the works with the Council. The plans came 
before the Council on July 2, but no notification of any disapproval was 
given until July 21. Under these circumstances the company con- 
tended that the Council had no right to disapprove them at that time, as 
it was stipulated in the agreement that if the plans were not disapproved 
within one month from the time of deposit the Council should have no 
tight to do so subsequently. The Council declined to &ccept this con. 
tention, and the arbitrator. having heard witnesses, has now informed the 
parties to the dispute that he had decided against the company on all 
points submitted to him, and he ordered that the company should pay the 
costs in connection with the matter. 


Torquay.—As the Council have received an application for a 
supply of electric current for the new Masonic hall at Chelston, 
another special canvas3 of occupiers in the Old Mill-road is to be 
made for probable consumers. 


Truro.—-Last week Mr. A. P. Trotter, electrical adviser to the 
Board of Trade, inspected the site of the proposed municipal elec- 
tricity generating station, and subsequently held an inquiry into 
certain objections. 

Dr. Purvis, consulting engineer. gave a description of the proposed 
station and of the plant to be erected. He said the silencers to be used 
were such as had proved entirely satisfactory elsewhere and he had no 
reason to believe that the people living round the works would have cause 
to complain either of noise or smell. 1t was intended to run the plant from 
one hour before sunset till about 10:30 or 11 p.m. At times the battery 
would be charged during the morniug from 9 a.m. to noon. 

Mr. HANCOCK (representing owners of property adjoining the site) said 
his clients did not object to the scheme but mevely to the proximity of 
the generating station to certain houses, which would affect their amenity 
and value. If the Corporation would put the station on the other end of 
the site, the objection would be removed. Other ratepayers also ob- 
jected because the scheme would lead to the depreciation of property. 

Ald. POLKINHORN said the firm with which he was associated put in a 
137 H.P. National gas suction engine close to the Parade, Truro, two or 
three years azo. They had had no complaint, and one gentleman living 
just across the road, two months after the engine had started working, 
asked when the engine was going to be started. 

The INspEcToR said he had known stations where the engine was 
running and people outside did not know it. It was interesting to hear 
they had one of those gas suction engines running in Truro, and to hear 
the evidence of Mr. Polkinhorn, which was very useful. The Council 
would no doubt consider the proposal to erect the machinery in another 
part of the site. In regard to Carmarthen, the station was built on a field 
adjoining the workhouse infirmary, and a strong case was made against 
it. When he went there later, the land around had been built on with 
cottages. It was for the representatives of the citizens of Truro to sec 
the machinery was kept in good order, and he left the matter to the con. 
sideration of the Council. He would make his report on the evidence to 
the Board of Tiade. 


Watford.— The Council has adopted a suggestion of the electrical 
engineer (Mr. A. W. Barham) to make an additional charge for 
current in Bushey, and it has been decided to adopt the Norwich 
system, and to charge 15 pev cent. of the retevble value plus Id. per 
unit for all current consumed. 


LIGHTING AND POWER NOTES. 


Darwen.—Springfield Mill, which has re-commenced work, after 
being closed 10 weeks on account of the chimney disaster, is being 
worked electrically. and the new power plant includes a 170 B.H.P. 
motor by Messrs. Mather & Platt. Three-phase current is supplied 
by the Corporation at 3,000 volts, which is transformed to 400 volts. 


London Street Lighting.— At their last meeting Islington Borough 
Council passed the following resolution :— 

That this Council is of opinion that the diminution of public street 
lighting is a source of public danger, and that having regard to the pre- 
vailing darkness in many of the main roads of the metropolis during the 
earlier hours of the evening when there is considerable traffic, represen- 
tations be made to H.M. Government and the Commissioner of Police of 
the Metropolis to sanction such an improvement of the lighting of publi: 
thoroughfares as may be commensurate with the reasonable protection 
of London at this time of national peril. 

Londonderry.—The Bridge Commissioners are considering an 
application by the Harbour Commissioners for sanction to crect an 
electrie capstan on the bridge for hauling wagons. 

South Shields Graving Dock.—-At this new graving dock the 
pumping plant, which has been supplied by the Worthington Pump 
Co., is electrically driven and capeb!e of emptying the dock in one 
hour. 

The whole of the punching, planing and rolling machines, &c., are also 
electrically driven. There are electric and steam travelling cranes, 
suitable for lifting boilers, machinery and masting. The gate winches 
are also electrically operated. The whole of the electrical plant was 
supplied by Messrs. J. H. Holmes & Co., and electrical energy is obtained 
from South Shiclds Corporation, 
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lances left for the front last week, Fach has a plate attached stating by 


whom the ambulance was presented, 
Sheffield. —'l'he Tramways Committee has decided to proceed with 
the work of constructing the Bow-street tram track at an estimated 


cost of £1,300. 


. TELEGRAPH AND TELEPHONE NOTES. 


TRACTION NOTES. 


Bristol—A committee of ratepayers has been formed in order to 
organise opposition to the proposed purchase by the Corporation of 
the local tramway undertaking. A report by Mr. A. Dickinson has 
been obtained, and the opinion is expressed that the Corporation 
would be well advised in postponing the exercise of their option to 


purchase, 


Glasgow.—The tramways department have adopted an ingenious 


method of supporting the recruiting movement. 
During last week a specially decorated car was run tl 


car, on the top of which Pollokshaws Silver Band discoursed music. 


the special recruiting car there were a number of gentlemen who ad- 


dressed the crowd at convenient. points. 


Halifax.—At a meeting of the Corporation on Monday it was 
agreed, on the recommendation of the Tramways Committee, to 
jromote a Bill for extending the tramways, including lines from 
Halifax to Elland, along Eland Wood Bottom, from West Vale to 
(ross Field, Stainland and from Triangle to Ripponden, and also to 


construct a tramway or Jay a third rail along Bradford-road from 
Bailiffe Bridge to Brighouse. 
Heston and Isleworth.—An inquiry was held on Wednesday into 


the application of the Urban Council for sanction to borrow £840 for 


the purchase of an electrically-propelled motor vehicle for the 
collection of house refuse. 


London Ambulance Service.—In a report submitted to the London 
County Council on Tuesday it was stated that the motor ambulances 
for the new London ambulance service will shortly be delivered, and 
arrangements are being made for the appointment of the necessary 
staff. 

Owing to the war the ficld from which skilled motor drivers and 
ambulance attendants can be drawn is limited, and it is proposed that 
during the war temporary employés should be engaged and the appoint- 
ment of a permanent staff deferred. Authority has been given for the 
establishment of six stations, at one of which there will be two ambu- 
lances, and it is suggested that at each of the one-ambulance stations a 
staff of seven attendants should be provided, working in two 12-hour 
shifts of three men each, with an extra man as relief. At the station with 
two ambulances the staff would be 14 men, with shifts as above. The 
estimated cost of the staff attached to the several stations when in full 


operation will be £5,075 a year. 


L.C.C. Tramways.—Hackney Council are recommended to consent 
to the immediate re-construction of the existing tramways in Lauris- 
ton-road and Church-crescent on the overhead system. l 

On Tuesday the Highways Committee of the London County Council 
submitted a fresh scheme for the linking up of **dead-ends " of tramways. 

The committee report that there are now 31 ‘‘ dead-ends " in existence, 
but only 13 of these were to be dealt with in the new bill. These lines were : 
—From Victoria to Westminster Bridge, via Victoria-street, Parliament- 
square and Bridge-street ; Shepherd's Bush to Broadway. Hammer- 
smith, via Uxbridge-road, Holland-road, Kensington-road and Hammer- 
amith-road ; Harrow-road to King’s-cross, via Edgware-road, Maryle- 
bone-road and Euston-road; Seven Sisters-road to near Crouch-hill 
station, via Fonthill-road, Lennox-road and Stroud Green-road to 
Hanley-road, with single loop line in Crouch-hill, Japan-crescent and 
Mount Pleasant-road ; (harles-street to Charterhouse-street, via Far- 
ringdon-road ; Gray's Inn-road to Blackfriars Bridge, via Holborn, 
Holborn-cireus, Charterhouse-street, Farringdon-street, Ludgate-cireus 
and New Bridge-street ; Seven Sisters-road to Stamford-hill, via Amherst 
Park; Mare-street to Terrace-road and Church-crescent, via Welbstreet, 
Cassland-road, and Lauriston-road ; High-street, Shoreditch to Cam- 
bridge-road, via Bethnal Green-road; Aldgate terminus to Aldgate 
Station, via Aldgate High-strect ; Aldgate to near Mark-lane Station via 
Mansell-street, Tower-hill and loop line via Trinity-square ; Waterloo- 
toad to Blackfriars-road via New-cut and Great Charlotte-street ; and 
reconstruction of tramways in Southwark Park-road, Raymouth-road and 
Rotherhithe New-road. 

At the Council meeting an amendment by Mr. F. Gray was carried, 
and seven of the lines were withdrawn. Those to be dealt with are the 
Seven Sisters-road, Charles-street, Mare-street, High-street (Shoreditch), 
Aldgate to Mark-lane, and the Southwark Park-road lines. 


Motor Ambulances for the Front.—Mesers. Babcock & Wilcox 
(Ltd.) have presented two standard motor ambulances to the British 


Red Cross Society for service at the front. 

One of the ambulances has been given by the company, and the other 
has been paid for by subscription from the directors and staff. The 
response fsom the staff has been so satisfactory that there will be a surplus 
0f between £40 and £50 beyond the £400 reqired for the ambulance, and 
It 5 proposed that this should be handed to the Red Cross Society to go 
to the cost of another ambulance. The British Red Cross Society have 
allotted to Messrs, Babcock & Wilcox two 35 H.P. Lancias, each ambu- 
lance being capable of accommodating four wounded men, and being 
fitted with atretchers and all necessary appliances. Both these ambu- 


irough the prin- 


cipal streets in the evenings. The car employed was one of the hig 


waggons used for carrying material, to which was attached an ordinary 
In 


Cost of Cabling. — With regard to the ceasing of letter counting in 
cable telegrams (an arrangement under which the cable companies 
allowed. 10 letters to count as one word in charging for messages), 
it is announced that this cessation is entirely due to the Post. Office. 
We understend that the Eastern and Associated Telegraph Com- 
panies have themselves protested to the Post Office against the with- 
drawal of this arrangement, which was brought about by an intima- 
tion from the Post. Office on Oct. 30 that 10-letter counting was to 
cease entirely with the re-introduction of coding as from Nov. 1. It 
is generally believed, however, that the course adopted by the Post 


Overseas Governments. 
Radiotelegraph Note.—At a mecting of the Legislative Assembly 
of the Cayman Islands, in the West Indies, anxiety was ex- 
pressed that no radiotclegraph station exists on the islands|[ and 
a vote of £100 for the purpose (excluding power) was carried 


unanimously. 


TULIT IIIA A 
EMPIRE NOTES. 
ILIA 


| 

Australasia.—The “Australasian Mining Standard” says it has 
been decided that the Bill to provide for the control of the Melbourne 
tramways after the expiration of the company's lease in 1916 
cannot be brought before the Victorian Parliament this session. 

Melbourne City Council has decided to reduce its charges for current 
to Footscray, Port Melbourne, Brunswick and Williamstown. Ald. 
Cabena said everything pointed to good business resulting. The Council 
had made a profit of from £500 to £600 out of Footseray during July. It 
was improper that 55 per cent. should be made out of business with other 
municipalities; It was decided that the new rates should come into 
operation in six months. The recommendations of the Electric Supply 
Committee, based on the report of the experts and the city electrical 
engineer (Mr. H. R. Harper) were as follows : The charge per kilowatt of 
maximum demand to be reduced from £6, 10s. to £5, and the price per 
unit of electricity supplied from 0:75d. to 065d., the price per unit to 
be increased correspondingly upon every increase of 2s, 6d. per ton in 
the prices of coal over the following: Newcastle slack, 16s. 6d. a ton; 
Newcastle slack (peas), 17s. a ton; Wonthaggi slack, 11s. 9d. a ton. 

“ Tenders (Melbourne and Sydney) says representatives of the city, 
borough and shire councils in the vicinity of Geelong (Victoria) have 
decided to form a permanent tramway conference. One of the objects is 
to consider the question of buying out the Geelong electric trams and 
running them as a municipal enterprise. 


Straits Settlements.— It is announced that Mr. A. Stuart, rezistrar 
of imports and exports at Singapore, the correspondent of the Board 
of Trade for the Straits Settlements, who is now on a visit to England, 
will attend at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C., on the 17th, 18th and 
19th inst., between 10 a.m. and 5 p.m., and will be pleased to see by 
appointment British manufacturers and traders not represented in 
the Straits Settlements who may desire to consult him regarding 
trade conditions and openings in that colony. Applications for 
appointments with Mr. Stuart should be made to the Director of the 


Commercial Intelligence Branch. 


FOREIGN NOTES. 


Argentin?.— The “ Review of the River Plate" savs the Com- 
patia de Tramways Eléctricos del Sud has been authorised by 
Government to open for publie service its 5 km. (3:1 miles) branch 
line giving entry to Plaza Constitucion. 

The National Government has approved the contract between the 
Post and Telegraph Department and the Compania Alemana Trans- 
atlantica de El ctricidad for the supply of electrical energy to the Buenos 
Avres Central Office and city branches. 

The exports of electrical goods from the United States to Argentina 
during the vear ended June, 1913, included the folowing:-- ^ ^ - 

Electrical appliances and instruments, $362,000 (compared with 
$414,000 in previous year) ; gas engines (stationary), $23.000 ($74,000) ; 
electric meters, $82,000 ; petrol engines (stationary), $334,000 i 
($397,000); fans, $53,000 ; metal filament lamps, $42,000. In those 
cases where no comparative figures are given the items were included 
under electrical machinery or electrical appliances in 1911-1912, 
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. German and Austro-Hungarian Exports.—In a pamphlet recently 
issued by the Commercial Intelligence Department of the Board of 
Trade it is stated that the total value of the German exports of 
textile machinery in 1912 was £2,030,700, and of Austro-Hungarian 
exports in 1913 was £28,900, but the value of the exports of the 
United Kingdom in 1913 was £8,281,800. 


MISCELLANEOUS NOTES. 


Contracts with Alien Enemies.— lhe City of London Cor. 
poration have decided to ask the Government to authorise the 
determination of contracts with companies for the supply of 
goods imported from any country with which this country is at war, 
or manufactured, or partly manufactured, in any such hostile country 
and for the determination of contracts with companies which are, or 
were, on and subsequently to Jan. 01, 1914, under the management of, 
or a majority of whose directors or shareholders are or were, during 
that period, born subjects of any such hostile countries. 


Electro-Harmonic Society.— A ladies’ night concert. will be given 
in the Queen’s Hall of the Holborn Restaurant, London, on Monday 
evening next, commencing at cight o clock. 


Enemy Patents and Trade Marks.— In a notice in Friday's ^ London 
Gazette," relating to the " Trading with the Enemy” Proclamation 
modifies the provisions of the licence dated Sept. 23 which affects 
patents. 

Under the new provisions the Government allows persons in the 
United Kingdom to pay any fees necessary for obtaining the grant or 
renewal of patents, or for obtaining the registration of designs or trade- 
marks, or the renewal of such registration in an “enemy country”; also 
to pay on behalf of an * enemy " any fees payable in the United King- 
dom on application for, or renewal of, the grant of a patent or on applica- 
tion for the registration of designs or trade maiks or the renewal of such 
registration. 


Government Publieations.— The following have been issued since 
the publication of our last list :— 

Workmen's Compensation, Annual Return, Form 23. 21d. Acts: Ches- 
terfield Corporation, 3s. 7d. ; Central London Railway, 2s. 10d. ; Shrop- 
shire, Worcestershire and Staffordshire Electric Power Act, 1914, 61d. ; 
Birkenhead Corporation, 91d. ; Deal and Walmer Gas and Electricity, 
3s. JOsd. ‘Trade and Navigation Returns for October, 1914, 1s. 10d. 
Railway Accident Summary for Quarter ending June, 1914, Is. 5d. 


The St. John's Ambulance Department.—We have received a 
donation of 2s. from Mr. A. Chadwick, Vicarage-road, Chelmsford 
(to which we have added 3s.), and have forwarded same to the St. 
John’s Ambulance Dept., Marconi House, Strand, London, where 
donations are urgently needed. 


CUNO 


Switchgear and Ash Conveyor. 

Loxpon County Council invites tendera for the supply of 
High and Low-tension Switchgear and Gravity Bueket Ash 
Conveyor. Specifications, &e., from the clerk to the Council 
Sir Laurence Gomme, County Hall, Spring Gardens, S.W. 
Tenders by 11 a.m. Tuesday, Dec. 9. See also an advertisement. 

Walsall Corporation want tenders by 10 a.m. Dec. 1 for 
e.h.t, Medium and Lt. Switehgear. Specification, &e., from 
Mr. E. M. Lacey, 12, Victoria-strect, London, S.W. 


Telegraph and Telephone Instruments and Material. 

Tenders are invited for the suppiy of Telegraph and Tele phone 
Instruments and Material to the AUSTRALIAN COMMONWEALTH 
Postmaster-General’s Department. Tender forms, spreifica- 
tions, &c., may be obtained at the Commonwealth offices, 72, 
Victoria-street, London, S.W. The dates and places for the 
receipt of tenders are given in an advertisement. 


Tenders are invited for the supply of Electrical Instruments 
and parts, including ammeter, bracket arms, copper blocks, 
polechangers, protectors and receivers (Schedule No. 324) to the 
AUSTRALIAN COMMONWEALTH — Postmaster-General's Dept. 
Specifications, &c., from the Commonwealth Oftice, 72, Victoria- 
street, London, S.W. Tenders to the Deputy Postmaster- 
Ceneral, Brisbane, by noon Nov. 18. 


The AUSTRALIAN COMMONWEALTH Postmaster-General an- 
nounces that the date for the receipt of tenders to schedules 
+04, 310, 311 and 316 is extended to Jan. 13, and the invitation 
for tenders to schedule 314 is cancelled. 


loann E] 


Trading with the Enemy.—-A notice issued by the Board of Trade 
on Saturday lest is of considerable importance to importers and 
exporters, 

With a view to preventing breaches of this proclamation on Trading 
with the Enemy it is notified that the Commissioners of His Majesty's 
Customs and Excise have been authorised by His Majesty's Government 
to require certificates of orivin or declarations of ultimate destination 
respectively to be presented in respect of all goods, wares or merchandise 
imported into or exported from the United Kingdom in trade with any 
foreign place in Europe or on the Mediterranean or Black Seas, with the 
exception of those situated. in Russia, Belgium, France, Spain. and 
Portugal. 

Declarations of ultimate destination will consequently be required 
until further notice in respect of all exports, without regard to value of 
consignments, to all the foreign places referred to above. 

For the present, however, certificates of origin will not be required in 
respect of imports of foodstutfs, of timber of anv kind. strawboard, wood 
pulp. iron ore, granite, ice, tar. or carbide of calcium, oc in respect of any 
imports from places. other than those. situated in Norway, Sweden, 
Denmark, Holland, Switzerland and Italy, or in yespect of individual 
consignments not exceeding £25 in value. The certificates and declara- 
tions referred to must. be in the form prescribed by schedules L and UL. 
attached to the notice. 

Any goods, wares, or Merchandise imported from the above-mentioned 
foreign places (except as provided in the last paragraph), unaccompanied 
by certificates of origin will be detained by the Commissioners of Customs 
and Excise until the requisite certificates are produced. ‘The Commis- 
sioners are, however, authorised in such cases, and at their discretion, to 
allow delivery of the goods on the security of a deposit, or of a bond to 
the amount of three times the valuc of the goods, with a view to the 
production of the necessary certificates within a prescribed period, pro- 
vided that they see no reason for suspecting that the goods emanate from 
an enemy country. 

Goods, wares or merchandise sought to be exported to any foreign 
places in Europe or on the Mediterranean or Black Seas, with the ex- 
ception of those situated in Russia, Belgium, France, Spain and Portugal, 
will not be allowed to be shipped until declarations of ultimate destination 
in the form prescribed have been lodged with the proper Customs authority. 

A siagle declaration of ultimate destination may be used to cover any 
number of consignments by the same exporter from the same port by the 
same ship at the same time. 

Declarations of ultimate destination must be made by the actual 
exporter or by some responsible representative of the actual exporter 
(or in the case of a limited company by a director, secretary, manager, 
or other responsible officer) having à personal and first-hand knowledge 
of the inquiries made and of the facts stated in the declaration, Carrying 
agents are not regarded as competent to make the declaration. 

The following goods will be exempt from these requirements: (a) 
Goods imported under license, (b) goods shipped for the United Kingdom 
on or before Nov. 19 and hitherto exempted, (c) goods in respect of which 
Customs export entries have been accepted befoze the publication of this 
notice, 
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Cable. 


WALSALL Corporation require tenders by 10 a.m. Nav. 17 for 
supply of c. h.t. Cables; Specitication, &c., from Mr. E. M. Lacev, 
12, Victoria-street, London, S. W. ' 

STOCKTON-ON-TEES Corporation require tenders by noon 
Nov. 20 for supply of 800 vds. 0-3 x 0-15 e.h.t. Three-core Feeder 
Cable and 800 yds. Lt. Three-core Pilot and Telephone Cebte. 
Specification, &e., from the Borough Electrical Engineer. 
Tramway and Railway Stores. 

Yorkshire (W. Riding) Electric Tramways Co. (Ltd.), WAKE- 
FIELD, require tenders by 9a.m. Dee. 4 for year's supply of 
Stores. Schedules from the Central Offices, Belle Isle Wakefield. 

The GREAT NORTH OF SCOTLAND RAILWAY Co. require tenders 
by 10 a.m. Nov. 19 for six or 12 months’ supply of Stores, 
including Telegraph Materials, Castings, Oils, &c. Forms of 
tender from Stores Supt., 80, Guild-street, Aberdeen. 

The SLIGO, LEITRIM & NORTHERN Counties RariLwav Co. 
require tenders by 10 a.m. Dee. 1 for 12 months’ supply of Tele- 
graph materials. Forms of tender from Secretary, Enniskillen. 

The CHESHIRE LINES COMMITTEE require tenders for supply 
of Telegraph Materials, Carbons, Signal Wires, Oils. &c. Speci- 
fications from Stores Superintendent, and tenders to the Secre- 
tary, Stores Department, Warrington, by 10 a.m. Nov. 25. 

Edinburgh & District Tramways Co. (Ltd.), EDINBURGH, 
require tenders by first post Nov. 20 for 12 months’ supply of 

; Electric Light Supplies, Castings, Metals, Rubber Goods, Iron- 
mongery, Oils and Grease and General Stores. Forms of tender 
from the Company, 1, South Charlotte-street, Edinburgh. 
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Wet-Air Filters. 


Motors and Pumps. 
CROYDON Corporation want tenders by 11 a.m. Nov. 17 for SYDNEY (N.S.W.) Council require tenders by Nov. 23 for 
supply, erection, &c., of two Electrie Motors and Pumps for supply and erection of Wet-Air Filters for the Electricity Depart- 
the sewage disposal works at South Norwood Farm. Specifica- ment. Specification from the City Electrical Engineer, 


tion, &c., from the Borough Engineer. 
DULUTH AAA HT 


Generating Plant, &c. 
MANCHESTER Electricity Committee invite tenders for 10 
TENDERS RECEIVED AND ACCEPTED. 
ILLI HH HA AA ARA RTT 


50.000 Ib. Water-tube Boilers, Superheaters, Stokers, &c. ; and 
two [5.000 kw. Turbo-alternators, Condensing Plant, Pipe- I 
STEPNEY (LoNbDON).—-Four tenders were reccived for a new power 
board at Limehouse generating station, and the lowest, that of the 


work, &e. Specifications from the Electricity Department, | 
Town Hall. Manchester, and tenders to the chairman of the 
Electricity Committee by 10 a.m. Dec. 16. 
General Electric Co. (at £105), is recommended for acceptance. The 
highest tender was £195. The tender of Strachan & Henshaw (at 
£32). 103.) for extending the telphes track at the stition, is also 
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Bricrroor Corporation Electricity Committee invite tenders 
from British manufacturers for the supply, delivery and erection 
of additional Plant at the Electricity Works, including Water- 
tube Boiler (40,000 Ib. duty), Mechanical Stokers, Economivser, | 
Steel Chimney, Coal Storage Hopper, one 1,500 kw. Turbo- 
alternator, Surface Condenser and Auxiliaries. Specificaticns l 
from Mr. Charles Furness, borough electrical engincer and tram- 
ways general manager, Electricity Works, W. Carolinc-st., Black- 
pool. Tenders to Chairman of Electricity Committee by Nov. 19. 

The Municipal Council of Port ELIZABETH (Cape Province, 
South Africa) require tenders by noon Nov. 26 for supply of 
Engine Room Plant, Turbo-Generators, h.t. Switchgear Con- 
necting Plant, Boilers, Coal Convevor and Cables. Specifications 
from Messrs. Davis & Soper, 54, St. Mary Axe, London, E.C. 

SAL NET Guardians require tenders by noon Dec. 7 for Electric 
Power and Lighting Plant, Electric Lift, Water-softening Plant 
end Steam Boilers and Heating and Warming Plant. Forms of 
tender, &c.. from Messrs. Williams & Cox, 34, Henrictta-strect, 


Covent Garden, London, W.C. 


Electric Cranes. 

The Junta de Obras del Puerto de ALICANTE will receive 
tenders until noon Dec. 28 for the Installation of Three Electric 
Cranes, The “Madrid Gazette " of Oct. 22, containing con- 
ditions of tender (in Spanish) can be seen at 73, Basinghall- 

Local representation is necessary. 


recommended. 
WarsALL.— The. Electricity Committee has accepted the tenders 


of Messrs, A. Reyrolle & Co. (at £2,200) for the supply of e.h.t. switch- 
gear, and (at £260) for the supply of Lt. switchgear; also the tender 
of the British Westinghouse Co. (at £527) for the supply of station 


transformers. 
SHEFFIELD.—The Council are recommended to accept the tender 


of Cammell, Laird & Co. to supply 50 tramear tyres at 31s. each. 

LrrrL.EBoROUvGH.— The Urban Council have accepted the tender 
of W. T. Henlev's Telegraph Works Co. for high and low-tension 
cables, street boxes, &e., and that of the British Electric Trans ormer 
Co. for transformers and other equipment. 

SouTHEND.—The Council have accepted the tender of the Peacock 
Brake Co. (at £71. 2s.) for brakes and sanding gear for three clec- 
trically-driven coal wazgons. 

LrvToN.—The tender of A. C. Brown has been accepted at £12. 5s. 
for adding telephones and converting fire-alara posts to telephonic 
working, and overhauling and renewing the whole call-point systems. 

DrnBy.— The tender of Newton Bros. (at £199. 8s) has been 
eccepted for the electric lighting of the secondary schools for girls. 

TAURANGA (N.Z.)—The tender of the Brush Electrical Engineering 


street, London, B.C. 
Co. has been aecepted for the supply of hydro-electric plant and 


Wiring and Fittings. 


MaNCHESTER. Education Committee want tenders by 9 a.m. 
Nov. 18 for a complete Electric Lighting Installation at Old | 
Hall Drive School, Gorton. Specifications, &c., from the 
Education Offices, Deansgate, Manchesetr. 


Battery Signal Machines, Copper Tubes, &c. 
The VICTORIAN GOVERNMENT Rarrways DEPARTMENT 


transformers for the township of Tauranga. 
WaLsaLL.—The Corporation are reso nmended to enter into a 
contract with Callendec's Cable & Construction Co. for supplying and 


laying cables during the next two years. 
NORTHAMPTON. — The tender of J. A. Baker & Co. has been accepted 
at £422. 6s, 3d. for wiring and fitting the secondary schoo! for girs. 


require tenders by 11 a.m. Nov. 25 for supply of Battery Signal 
Machines. Specifications from the Victorian Railways Offices, Tpswici.—-Messrs. Chamberlain & Hookham have received the 
contract for the supply of meters to Ipswich for the ensuing vear. | 


Spencer-street, Melbourne. 
AF A 


FINANCIAL MATTERS. 


28 1 WT 


increase is due to a necessary augmentation in the number of staff and 
improved scales of pay necessitated by the higher cost of living in South 
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: TINGS AND REPORTS 
COMPANIES’ MEETINGS A . usd | 
America, which accounts for nearly £14,000. Besides other expenses, 
—————— land-lines and apparatus and the maintenance of the cables entailed an 
increased expenditure of £14,000, due to more cable having been used 


3 v : , f aes 

Westen Telegraph Co. (Ltd.) p in repairs as cables get older and higher cost of cable repairing steamers, 

The cightv-first ordinary general meeting was held on Wednesday, | The net result is that the balance of profit is £10,000 less than that for 
Sir Jons WorrE Barry, K.C. B., presiding. the previous year. Three interim dividends, amounting to £03,568. 10x., 


The SECRETARY (Mr. E. Steer Hodson) read the notice convening | have been paid, £100,000. transferred to the general reserve fund, 
the meeting, £30,000 to the land and buildings depreciation fund, and £130,000 to 
The CHAIRMAN said : The statement of accounts now presented are | the provision on account of investment fluctuation, The directors now 
recommend a final dividend of 3s. per share, making 6 percent, for the year, 


Heretofore, as you are | 
Those which | also the payment of a bonus of 2s. per share, both tax free, which, together, 
amount to £51,982. 10s., leaving £33,157. 9s. 8d. to be carried forward. 


—M MÀ 


for the. ]2 months ended June 30 last. 


aware. they have always been for periods of six months. 
We will now consider were closed before war was declared, and therefore | 
Few not affected by this terrible calamity. The receipts from messages | The amount. transferred to the general reserve fund is smaller than 
à in past vears, and although the total standing to the credit of that fund 
is nearly £1.700.000, | may again remind the shareholders that our two 


compared with the previous 12 months show an increase of £3.137, rents, 
Merest on investments, &c., £1 1,734, together €14,87}; but dividends | 
n investments in other teleg.aph companies and interest on money on | 
"Tett were less by £1,745, leaving a net increase of receipts of £13. 126. 

On March 1, 1913, a service of * week-end” teleciams was instituted | 
“th Argentina, and in August of the same year this service and “ de- | 
"ond “messages were extended to Chile and Peru, The convenience of 
ihe lower-priced telegrams has been appreciated by the commer tal 
val public, and the growing use of these cheaper services has 
amount of fully-paid ordinary traffic, resulting 


main cables between Europe and Brazil were laid many vears ago, the 
one in 1574 and the other in 1884. 
length, and will sooner or later require renewal, and at present prices 
would cost somewhere about a million and a half, which when the time 
comes will have to be charged against the reserve fund. 

Daring these abnormal times it is impossible to fix a value for our 
Mb con investments, consequently the Board have considered it nevessary to 
displaced a considerable make a further provision on account of investment fluctuations. 
ita large volume of correspondence being transmitted, and this during a The shareholders will be glad to learn that the statt of the Associated 
riod when trade in Brazil and Argentina suffered a relapse, which it is | Cable Companies is s:cond to none in patriotism, and we have been able 
leped is only of a temporary nature. These remarks will have prepared | to grant permission to nearly 25 per cent. of the head office staff to join 
ae o of materially increased general expenses. Those bs NE b : oly: n ib cis caine on of our special work 

ioe * more by £232, which call for no comment. At the which has prevented. oui ing able to sanction & very much larger 
“ations abroad, however, there was a net increase of £18,812. This J| number of applications at home and abroad ; but I may add that in this 


These are each over 3.500 miles in 
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matter we are acting in conjunction with the War Office. It gives me great METAL PRICES. 


pleasure to remark that the staff ave remitting handsome contributions die lee See ie as the trae fog to ata E.C., quote under 


monthly to the National and Belgium Relief Funds. 1 now move the New METALS. per Ib. per ton. 
adoption of the report and accounts and the declaration of the dividend Solid Drawn Brass Tubes........ 74d. | Antimony «eese £55 0 


Solid Drawn Copper Tubes...... 9łd. | English Lead... .......... £18 0 0 


and bonus set out therein. Brazed Copper Tubes ..........  9id. 


The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.6G.) Brazed Brass Tubes ............ — Pid. OLD MarALs. ton 
| Brass Wi 7 a 

seconded the mot ion. Coop : Wire ee eeveseses 8 5 Pm Scrap Copper es*occsc0 £47 10 0 
Mr. GEORGE ENNIS said he thought that the fact that the Directors Rolled Brie eee eave aby abe ia clie rA ae i rH 
had put no less than £320,000 to reserve in various ways was à remarkable Brass Sheets ...... esses ss Bd. | Old Lead «eiie .. £15 10 0 
achievement, especially as they carried forward only between £23,000 and per ton PARERE ee i dap phe 0.9 
£4,:00 less than the amount which was carried forward à year ago. Copper Sheets ...sscceseee £72 0 0 Black Postero ou $50 o 5 

In reply to a question, the CHAIRMAN said that during the fiist four Speiter e... TED £25 O O | Gun Metal.......... «4. £47 O O 
months of the current financial ycar the revenue of the Company has Mr. A. Joseph, Earl-street, London-road, Southwark, London, S E., quotes under date 


, : > : : : , ; l — 
been well maintained, but it does not show the increase which it had November 10, the following prices of Senar METALS 


tn os per ton. | to 
been generally anticipated would result from the abnormal conditions Aluminium Cuttings........ £62 O 0 | Old Lead (less usual Draft) .. ele 10. 


: 9 
unit A "s F Clean Mixed Brass eveccsen £38 0 0 Tea Lead. oe*0950999*900009209209 £15 0 
ia A the Le tee i E Clean Copper. ...se.e.esese £48 O 0 | Old Zinc,....sceeererereee B17 10 0 
| e reso ution was then carı lec unanimously, Braziery Copper..... 2. £44 0 O| Hollow Pewter............ £90 0 0 
The retiring directors and auditors were then re-elected, and a vote of Gun Metal... eee enn £50 0 O | Shaped Black Pewter ...... £60 0 0 

ar 


Mr. Joseph can supply solder at the following prices per ton :: Plumber's Solder (inb 


thanks to the chairman, directors, officers and staff was moved by Mr. | op strip), £56; Commercial Tinman's Solder, £75; Blowpips Solder, £85. 


F. U. FULLER, seconded by Dr. J. B. COOK, and carried unanimously. 
The CHAIRMAN, in acknowledging the vote, said: The period has 
been one of very great stress since the outbreak of war, and our friend, 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 


pe 
Sir John Denison- Peuder, has been at work nicht and day, including LINE. Week S  |Inc.or dec. Lol UAMMURBONE i 
Sundays, in lookiug after the affairs of the Company. He has a very ended. (a) No. r Amount ine or dec, 
heavy burden upon him, and I should like to take this public opportunity | -- — =e -— - P weeks) d a 
of saying how much we and all the associated Companies are indebted Aberdeen Corporation ...| Nov. 4| 101| + 39537 " e 
to him for his care and udgment, and for the uuweaziel attention he | Anelo-Argentine ..e.ese». " 4| 52,4400 | — 6, 2,375,396 |— 60.802 
gives to the affairs of the Company. Ashton-under-Lyne.+.++- ” ; 399 | — 14545 |+- 20 
The proceedings then terminated Anr Cor Paa D mage es a m 10,608 j~ 90) 
P g^ aeu. Bath Electric Trams, Ltd is 4 891 | + 43,244 !|4- 88 
— ee Birkenhead ap aere s DE " 8 1.216 | — 40,437 |— 1,242 
AMAZON TELEGRAPH CO. (LTD) — The directors’ report for the year | Birmingham Corporation » 7) 12408 | + 386,755 |+ 12,775 
ended June 30 states that the gross revenue amounts to £82,751 end the eO cs " s ms — 160 n p E: 
working expenses to £52,460. After providing £22,966 for debenture t Bournemouth Corporation E" 1610 | — 15% 65479 |— 3912 
interest and sinking fund, the directors recommend payment of a dividend pred E nale ak eso» : od x 247 ZOU + 878 
w pO yeg g 4 " ENS | uhare p: 244 we "e e T i. X rig n rpora lon esee ” , — 192 
of 3 pet cent. (less income tax) on the share cay ital, leaving £5,840 to be tBristol Trams & Carriage » 6| 8263 | + 543 382,271 |+ 21,695 
carried forward, Burnley Corporation ... T 7 1,394 | — 639 |— 1,910 
BULLERS (LTD.)—The directors! report for vear ended July 31 states ey cal ca 5 8 283 | + 9,686 |+ 280 
that the development of the company s business has continued sal is- Calcutta Tramways Co. Uo G 7 | R63686 | —n1.4: R283.1C8 |—R21.64 
faetorily. Further extensions have been made at the works. The Camborne-Redruth e.e.. oe i » : 
accounts, after paying directors? fees, salaries and allowing for depe- COL a ea. ^ es i; . L.. 
ciation, show a profit of £384,367. 12s. Id., which with £2,058. 12s. 7d. | City & South London Rly . u S a Ha 
brought forward makes a total of £36,426. 4s. 85d. The directors recom- Cork Electric Trams Co... |  » — 9 459 | — 22,270 |— 72 
mend that a futher dividend of 5 per cent., making 73 per cent. for the Nd d EAM t NOS E ud ra P r ame 
vear, be paid on the ordinary shares, and in view of the unsettled con- Dover Corporation . . . .. . Oct. 3l 247 | + 8195 |-  10l 
dition of the country to place £10,000 to reserve, bringing that account pu coca Railway .| Nov e " Hs z NC - 3 
dE : Bacon MR oxalanee ET ETG 4s. 8 The ublin United .......-..- i ,892 1,414 | 15.783 
up to £63,000, and to carry forward the balance £7,676, 4s. Bd. Phe] Dod corperaüonal sl. uw dp 21 | ratones 
dividend of 5 per cent. on the preference shares has been paid. East Ham Council....... , 7| 122 | + 3635| |+ 4,83 
EDISON & SWAN UNITED ELECTRIC LIGHT,CO. (LTD.)—The directors’ E Corporations ces |r m “a "30214 °° 2 646 |p ^ 205 
report for the year ended June 30 states that, after providing for interest ] Glasgow Corporation.....| » Z| 22,495 | — 465,243 |+ 39312 
on both classes of debenture stock and depreciation upon frechold. pro- tieu e die adi Mie 7 109 | — 55:0 |= 934 
pyties and plant, the net profit is £4.695. 12s., which, added to | tHalifax dicar py t sd" QOiX eet 723A | 2610 
£1,036. 68. 4d. brought forward, makes a total of £5,731. 18. Ad.. which tastings Elec. TramsCo..| » 4 804 | — 6,30 |- % 
` rec rs NC j r "Ward, | } rt > ast yei } ’ I Sl- ong ong A ee oe " oe $e 
the directors proposc to carry foi ward During the P ist year t ie usi Rd E iie SU 2| Z395) 4 9564 |e 20 
ness previously carried on at 36. Queen-street and College-hill has been | HullCorporation .. ....-- " 1| 304|-— 29726 || 622 
removed to the new show rooms n offices at oe ne vein oa DE a E is : n + 1808 t 237 
street, and although the transfer did not take place until after the close eston District Council...) « — | - 
of the period covered by the accounts, the results already obtained from ele tape ae ri MEX MES i a + oH = De 
the new show-room have been distinctly D 3 S show- pilmamoct co one. » 2 p -— 192 - 12 
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very considerable expansion has taken place during the past year ; this andudno&ColwynBayR | Nov. 6 163 | + 15165 |- 2045 
js reflected in the improved position shown by the accounts, and, judging onn rel iori i ee 28 | 45,883 | + 1,330907 |+ 59,71 
hy the volume of business which has been done since the date of the | London United. ......... : » Hr : a 
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MEMORANDA (Nov. 12).—Bank rate 5 per cent. (since Aug. 8, 1914). | Newport(Mon.) ...... d uw. od 755 | = 25. Lo195 
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x É Pe a ee A.) Elec. Trams. T es m oe 
accounts for the year to June 30 show & profit of £1,574, increasing & f Portsmouth Corporation.. j es A 
credit balance brought forward to £1,891. p a ies om 4 859 | — 29,585 |+ D 
en 7 ] " otherham Corporation . . fy 4 ; - : ,201 
MEXICO TRAMWAYS CO. (LTD.)—I he London office has received advice | Salford Corporation. E Su TO. "4$ i TOC t 994 
that the intervention of the Mexican Government in the affairs of the |, Shanghai...... eere is : . xi 
company is likely to continue for an indefinite period, and that it is Ir E » 8) 7,821 | + 252,449 |+ 7,212 
rumoured that the Government intends to appoint a commission to study | tS. Metropolitan Tramways Re i‘ i ja 
the company 8 franchise. une SE e ME. 4 1,246 | ~ 42,990 |- 1 
NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—At a special uu cpi. S us 35532 |+ 2% 
mecting of the preference stockholders on Wednesday the company was } SunderlandCorporation..| » ? 1,342 | 4- 48075 |4 959 
authorised to exercise the powers conferred by the company’s 1914 Act S ANE eso» 4 517 | — 517 |- BS 
to convert the existing £300,000 preference stock into fully-paid prefer- | Tyneside Tram Co. «+1... n 4 549 H 12:003 t 1,854 
ence shares of £1 each bearing a cumulative preferential dividend at the | Wallasey Corporation .... a ae Roe 41,698 |+ 1,382 
rate of 6 per cent. per annum payable by half-yearly instalments on the bleep giana preset on uf 673 | + 28447 |+ tb 
30th day of April and the 31st day of October in each year. MH OD fk ion..| Oct. 29 413 | — 11,842 |t .3 
A A poration...| Nov. 5 2,803 | + 89,490 |+ 3,369 
WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directo:s recom. | Wolverharipton orp...) » g 1,020 | + 4971 - 13 
mend payment of the following dividends: 6s. per share on the first soukshire R.Trams... e — 8" 1,490 | = 65,452 ^ _ t6 
preference and second preference shares (for six months to June 30), and (a) These comparisons are with the corresponding period last year. —* Partly electrical 
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NOTES. 


Hiring Powers and the Domestic Load. 

THE recent address by Mr. W. G. PtcKvaNcE to the Point- 
Five Association raised the question of the desirability of 
municipal electrical undertakings having hiring powers, 
and this point is again emphasised by Mr. A. NICHOLS 
MoonE in our Correspondence columns this week. Mr. 
MooRE very rightly points out that quantity and cheapness, 
& regards units, go hand in hand. We cannot expect to 
sell units at a very low price unless we sell them in large 
quantities, On the other hand, large quantities of elec- 
tricitv for domestic purposes will never be sold so long as 
the cost of electric cooking apparatus is high. Here it is 
that the Importance of hiring powers comes in. Not only 
is the consumer relieved of this financial burden in a wav 
to which he 1s already accustomed, but there is the further 
advantage, from the consumers point of view, that he 
stands no risk of being tho possessor of antiquated apparatus. 
If in due time the apparatus becomes antiquated he can 
chang» it for something more modern without cost to 
himself. Thus it becomes of th» very greatest Importance 
that municipal undertakings should have the right to hire 
Out apparatus, and ic appeers to us that if the question of 
municipal wiring is still a difficulty, it would be better for 
the Incorporated Municipal Electrical Association to 
promote a Bill in Parliament dealing merely with the hiring 
part of the question ; this, surely, would not meet with 
much opposition. If such a Bill were passed there would 
then be a great impetus in the sale of apparatus for electric 


| 


cooking. and prices would naturallv fall very much below 


what thev are at present. 
TENUES 

IN dealing with this question of prices, we think that Mr. 
MoonE is not altogether fair to the manufacturer. He 
remarks that the present prices are ridiculous, and that until 
manufacturers are prepared to accept reasonable profits, 
and are prepared to see a gradual return of their capital 
which has been laid out on experimental work, instead of 
endeavouring to recoup themselves rapidly, there will be 
very little prospect of the advocate of cheap units for 
domestic purposes finding an outlet for his superabundant 
energy. It must not be forgotten that the municipal 
engineer is in the position of being able to obtain capital on 
easy terms. The manufacturer is not in this happy position. 
We wonder whether Mr. Moore has gone into prices in 
detail and found out really what profit the manufacturers 
are making. It is often forgotten that there are usually 
heavy discounts, and the price obtained by the manufacturer 
is very different from that which appears in the catalogue. 
When we come to actual net prices we doubt if any manu- 
facturer of apparatus for electric cooking is at the present 
time obtaining an excessive return on his capital. If the 
apparatus had reached a standardised form it might be 
another matter, but in the present state of the art there is 
continual scrapping, all of which costs money. 

— 

IT appears to us that wiring powers for municipalities, 
which is a subject towards which we have never been verv 
sympathetic, is of small importance compared with hiring 
powers. Wiring Is a matter which can be arranged without 
very great difficulty with certain firms of repute in each 
municipalitv, if onlv the borough engineer is willing to do 
so. We are glad to see that this course is followed by Mr. 
Moore, who sublets contracts between consumers and the 
electricity department to responsible contractors. A per- 
centage charge is made to the consumer for supervision, 
and responsibility is taken for the installation for a period 
of, sav, 12 months. Mr. Moore states that this arrange- 
ment has answered admirably. The contractors appear to 
be keen 1n tendering to the department, and the consumers 
themselves feel that their interests are being safeguarded. 

—— 
Strikes and Lock-outs. 

We do not suppose that any emplover regards a strike 
or lock-out as anything else but a serious evil which should 
be avoided if possible. The employés, on their side, can 
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scarcely look upon a strike with any other feeling than that 
of misgiving, as it generally entails considerable hardship. 
Nevertheless, strikes and lock-outs are of constant occurrence, 
and according to the report just issued by the Board of 
Trade, and given in abstract in another column, the past 
vear was particularly noticeable for disputes of this kind. 
It is remarked that such strikes occur in vears of good and 
improving, or at least steady, employment. The vear 1913 
was one of very good employment on the whole, and thus 
strikes for an advance in wages were numerous. Most of 
these disputes are settled by methods of conciliation or by 
direct negotiation between the parties. and it is noticeable 
that the method of direct negotiation is used to a larger 
extent than that o1 conciliation. Boards of Conciliation are 
more concerned with the prevention rather than the settle- 
ment of disputes. It is noticeable that in the iron and steel 
trade, and in the tinplate industry, machinerv for avoiding 
disputes is so effective that strikes and lock-outs are com- 
paratively unimportant. From this it may be concluded 
that either the masters cr the men, or both, feel that the 
prevention of strikes is so important that such disputes 
must be avoided at practically all costs, and consequenily 
efficient means are adopted for this purpose. If that is so 
in certain branches of industry, should it not be possible to 
extend the principle so as to avoid the occurrence of strikes 
almost entirely ? It wovld surely be a great advance in the 
relations between capital and labour is this could be accom- 


plished. 
© ___ 


London Electrical Engineers (T.F.)— This corps is again 
open to recruiting. Electrical engineers, central station engi- 
neers and engine drivers are especially required. Forms of 
particulars can be obtained from the Officer Commanding, at 
46, Regencv-street, Westminster. 


Royal Engineers (T.F.).—' The following appointments and 
S ap] 
changes have been made :— 

London Electrical Engineers : Second Lieut. E. T. Busk is seconded. 

Tyne Electrical Engineers; R. L. Wood (late Cadet Col.-Seret Eton 
College, O.T.C.) and Corpl. D. A. Williamson to be second Lieutenants. 

Northern Wireless Signal Company : P. A. Hitchcock (late Sergt. R.E.) 
to be Second Lieutenant. 

Demagnetisation Factors of Cylindrical Rods.— A Paper on 
the demagnetisation factor of evlindrical rods in high uniform 
fields, by the late Prof. B. O. Peirce, of Harvard, is briefly 
noted in a recent. issue of " Nature." — With the help of a large 
solenoid nearly 2 metres long, capable cf producing a magnetic 
field of 2.500 gauss at its centre, the magnetic flux for high 
fields through the various sections of rods of different lengths 
of the same material were measured. [t was found that at 
fields of the order of 2,500 gauss the rods need onlv have 
lengths about 25 er 30 diameters for the magnetic flux through 
the central section to be equal, to within a small fraction of 
] per cent., to that which would be obtained with a rod of 
infinite length. If an accuracy of 1 per cert. only is required 
the rod need on!v be 15 diameters long. These conclusions 
have been verified on several specimens of soft iron and mild 
tool and magnet steel. For uniformity of field the magnetising 
coil should be about 25 of its own diameters longer than the 
test piece. 

. Ld é 

Results of ‘Safety First’? Campaign.—The “Safety 
First" campaign, which is being vigorously conducted on 
most tram and railway lines on the other side of the Atlantic, 
is producing good results, as is seen from the following figures, 
published by the New York Central lines. According to the 
" Railway Gazette," the safety department of the New York 
Central lines has been operating for two vears, and the following 


is the result for the vear ended June, 30, 1914, so far as fatal 
and non-fatal accidents to employés are concerned, and in 
comparison with the corresponding figures for the year July, 
1912 to June, 1913. New York Central & Huds: n River Railway: 
fatal, decreased 36 per cent. ; non-fatal, 26 per cent. Lake Shore 
& Michigan Southern Railway: fatal, decreased 32 per cent., non- 
fatal, 33 per cent. Cleveland, Cincinnatti, Chicago & St. L mis 
Railway : fatal, decreased 60 per cent. ; non-fatal, 21 per cent. 
Michigan Central Railway: fatal, decreased 14 per cent.: ncn- 
fatal. 11 per cent. Total for all the New York Central lines. 
38 per cent. decrease in fatal and 25 per cent. in non-fatal. 


Base - Metal Thermocouples.—The “Journal” of the 
Franklin Institute gives a brief account of some investigations 
by Mr. O. L. Kowalke, made on various base metal thermo- 
couples which have recently come into use for industrial pur- 
poses, and are made of metals, such as iron and nickel and 
allovs of nickel, cobalt, &c. The object was to determine how 
the E.M.F. of the couples varied with the temperature. and 
how its constancy was affected by successive heatinys and 
coolings and by exposure to various temperatures for extended 
periods of time. The couples tested were all compared with 
a Pt and Pt-Rh couple which had been standardised by a 
similar couple certified by the Bureau of Standards. From the 
experiments made it seems possible to obtain a base-metal 
couple which is reasonably homogeneous and will give indica- 
tions of temperature sufficiently constant to meet the ordinary 
requirements of the industries. For measurements of a 
greater accuracy than within 25 deg. a higher grade of instru- 
ment is required. Sufficient care is not exercised in thoroughly 
annealing couples. Once the couple has attained its permanent 
structure there 1s not much change in the E.M.F. 


Ironised Steel Tubes.—We understand that non-corrosive 
steel tubes will soon be on the market. as the British Mannes- 
mann Tube Co. (Ltd.), have just completed a plant for ferro- 
zincing and ironising tubes. under licence from Mr. S. Cow per- 
Coles. It is a well-known fact that the purer the iron the less 
liable it is to pitting and corrosion, chemically pure iron being 
practically rustless. " Ferro-zincing " or " ironising © turns 
these facts to account bv coating the steel surface with almost. 
pure iron. the only impurity of anv significance being hydrogen. 
The addition of hydrogen is an advantage. for the reason that 
it makes the iron slightly more electro-positive to the under- 
Iving steel than it would otherwise be. so that it forms a better 
protective coating. Another advantage of the coating of 
electrolytic iron is that the coating is homogeneous, and 15 not 
under unequal strain caused by mechanical operations. such 
as drawing or hammering. and has not been subjected to any 
heat or mechanical treatment which, of necessity. causes 1m- 
purities to be absorbed by the metal so treated. It is advan- 
tageous for many purposes to coat the electrolytic iron surface 
with zinc, as a zinc coating with an intermediate laver of pure 
iron-hvdrogen alloy gives a greatly increased life to an ordinary 
steel tube or plate. 


The * Emden."— The story of the attempted destruction of 
the submarine cable and radiotelegraph station at Keeling 
(Cocos) Islands by the German cruiser * Emden " is one proving 
the alertness and skill of the small body of Britons located in 
that far-away island. It appears that the valiant Captain 
of the " Emden " (von Müller) sent a posse of men from his 
ship in order to destroy what must be regarded, in the hzht of 
present events, as one of the most useful of all the submarine 
cable and wireless stations in the werld. so far as the Allies are 
concerned. It has certainly performed a signal service 12 
locating the " Emden " and in being the direct cause of the 
rounding up and destruction of that warship. The vessel was 
disguised by the rather ancient but often successful device of 
rigging up an additional funnel of painted canvas. This ruse 
was, however, quickly detected by the Eastern Extension 
Telegraph Co.'s staff on the island, and messages went forth 
that the " Emden " was near by. The message from the wire- 


less station at Cocos reached several vessels, including the 
Australian. Commonwealth cruiser “ Sydney,” which. with 
some advantage in speed, promptly overtook the " Emden 


- — 


and sent her to her doom: The destruction of the cables and 
the radio station at Cocos would have been a crowning victory 
for the German captain, whose men, it is but right to add, were, 
in the circumstances, quite civil to the Cocos staff. 

The two cables cut by the " Emden 's " men were soon tem- 
porarily repaired, and the complete repair has since been 
effected by one of the Extension Compan y's ships. 

Reduced Cost of Electric:ty.—A note in the “ Electrical 
Review and Western Electrician " is interesting in that it 
shows the reduction in the cost of electricity supply in the 
United States since 1900. The following table shows the 
average consumption, average amount cf the bills by years, 
and the average rate per kilowatt-hour from the year 1900 to 
date ina residential suburb. In spite of the fact that these 
customers obtain 250 per cent. more light for the same amount 
of electricity, they now use 2-5 times as much electricity as in 
J“ at a lower cest. The average rate per kilowatt-hour has 
decreased from 9-06d. to 3-5d. :— 

r NOT Average bill pec 


kw.-hours per 
i Lo , year per customer. 
year per customer. + 


Average rate in 
pence per 
kw.-hout. 


[iWin ice ss 376 £13:61 | 9-0td. 
LOU] BRUN 408 14745 Su 
HRS eios 520 17:97 | Sol 
EIR Grice ees a7 18:35 S22 
[604 re 717 : 23:45 | 8:17 
ICU TT 587 14:79 | 6:10 
WOU NN EREY 715 16:85 583 
T NEM 746 16-82 | »61 
[WOR sescecea sane 774 17:41 | +61 
[0005 Sc caveiites 876 19°57 5:58 
| LOS 812 17:87 5:50 
[19 eee eee 703 15:32 545 
TL 802 13:04 4-06 
IH oi ei eon. 875 13:05 37: 
1914 (estimated) 900 12:60 ; 3:35 


Generating Station in Office Basement.-—The ` Electrical 
World " describes an interesting auxiliary generating and steam 
heating plant which is situated in the basement of a large office 
huiding in Portland, U.S.A. The plant consists ef Stirling 
boilers of 3.000 H.P. capacity, with a 100 per cent. overload 
capacity and using oil fuel; two 3,500 kw. Curtis turbo-gene- 
raters, two 1.500 kw. motor-generator sets, two balancer sets, 
two exciter units, transformers, switchboards, &e. Normally 
pewer is taken from the hydro-electric jines of the operating 
company, and the steam generators are kept floating or 
generating at a peint which will just supply the steam heating 
load. Particular attention has been paid to the elimination 
of vibration, noise and heat. Extra heavy concrete founda- 
tions, separated frem the foundations of the main building are 
emploved, and a triple ceiling has been constructed. Special 
care has been taken in the balanciag of the machines, and the 
axes of rotation of the large turbines are placed at right angles 
to that of the exciter turbine and motor-generator sets. so that 
any vibrations will be broken up and not amplified in any way. 
The synchronous motors driving the direct-current generators 
are entirely enclosed, air for cooling them being supplied by 
small motor-driven fans which receive their supply of air from 
a shaft to the reof ; the heated air is discharged through ducts 
under the floor leading to a main discharge shaft surrounding 
the smoke stack. Heat and ventilation are cared for jointly. 
A large air shaft from the roof supplies air te twe large steam- 
driven fans, which force the air through a passage over, and the 
entire width of. the ceiling, discharging it through openings 
properly placed and proportioned for supplying adequate 
ventilation, The same shaft supplies air fer the boilers. 


Strikes and Lock-Outs,— An interesting report on Strikes 
and Lock-outs and on Conciliation and Arbitration Boards in 
the United Kingdom in 1913 has been issued bv the Board of 


Trade Department of Labour statistics. 

In an introductory note Mr. F. H. McLeod states that 1913 was the 
third of a series in which a considerable number of important disputes 
curred, There were 1.497 disputes against 857, and 903 in 1912 and 
Ian respectively and the number of workpeople involved was 688,925 
against 1,463,281 and 961,980, the increases in wages being £179.000, 
£139,000 and £34,500 respectively. The great majority of disputes in 
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every year are of short duration, and affect a comparatively small 
number of workpeople. About one-half of the disputes in 1913 involved 
less than 100 workpeople. and only 16 involved as many as 5,000. Nearly 
one-half of the disputes lasted less than a week, and about four-fifths of 
them less than à month. Only 114 (less than 8 per cent.) were in pro- 
gress as long as 10 weeks; but these 114 disputes accounted for more 
than half of the total aggicgate duration of all disputes during the vear. 
The number of workpeople involved in disputes in 1913 waa 5:6 per cent. 
of the total estimated industrial population, and the aggregate duration 
of the disputes was equivalent to the loss of about one day in the year if 
spread over the whole industrial population. Though the workpeople 
indirectlv involved (not being parties to the disputes) at the establish- 
ments where the disputes occur are included in the statistics, no account 
is taken of the effect of strikes and lock-outs upon other industries, In 
the case of prolonged disputes involving large numbers of workpeople 
the etfects on other industries are often far-reaching; this is especially 
so in the case of industries such as coal mining and transport. Wages 
questions in nearly every vear account for more than one-half of the total 
number of disputes, and of these questions strikes for an advanced wage 
are by far the most numerous. Such strikes occur most often in years of 
good and improving, or at least steady, employment. Although there 
was à decline in some trades in the latter half of 1913, the vear was also 
one of very good employment on the whole, and strikes for an advance in 
wages were numerous. A large and increasing proportion of disputes in 
recent vears have been settled by compromise. In. 1913 48 per cent. of 
the workpeople were involved in compromised or partially successful 
disputes, against 31 per cent. in disputes which were wholly. successful 
from the point of view of the workpeople, and only 21 per cent. in wholly 
unsuccessful disputes. The proportion of workpeople who were success- 
ful was considerably higher in 1913 than in the four vears preceding 1912. 
Nearly all disputes are settled by methods of conciliation or mediation, or 
by direct negotiations between the parties ; the cases settled by arbitia- 
tion are relatively few. Of the two chief methods of settlement, that by 
direct negotiation between the parties or their representatives is far more 
important than the method of conciliation in most years ; in 1913 three- 
quarters of all the disputes were settled in this way. The principal work 
of Boards of Conciliation is the prevention and not the settlement of 
disputes. In the iron and steel trades, and in the tinplate industry, the 
machinery for avoiding disputes is so effective that strikes and lock-outs 
are comparatively unimportant. In 1913 the number of Boards and 
Standing Joint Committees that considered and settled cases was the 
highest recorded by the Department. During the first seven months 
of 1914 the time lost owing to labour disputes was even greater than in 
1913, but since the beginning of the war the majority of the outstanding 
differences have been settled. 

The present is the twenty-sixth annual report issued by the department, 
and contains, in addition to much interesting information on the work of 
the Conciliation and Arbitration Boards of the United Kingdom, tables 
of the causes and results of labour disputes in the various trades, &c. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. H. W. «Malcolm contributes a further instalment of his article 
on the " Future Progress of Cable Telegraphy ” (p. 207). 

We give an abstract, of Mr. P. P. Wheelwright’s inaugural address 
to the Manchester Section of the Institution of Electrical Engineers 
(p. 206). 

A Paper on the © Parallel Working of Three-phase Generators" by 
Mr. F. Punga, is abstracted (p. 205). 

We conclude our abstract of Mr. C. J. Beaver's Paper on 7 Cables | 
(p. 211), and give an account of the discussion on this Payer (p. 214). 
Our Leading Article deals with this subject (p. 218). 

An abstract of a Paper on “ Some Investigations on the Are as a 
Generator of High-frequeney Oscillations " appears on p. 216, 

We continue our abstract of the |“ Standardisation Rules of the 
American Institution of Electrical Engineers " (p. 220). 

Companies Meetings aud Reports.—Meetings of the Amazon 
Telegraph Co. and the Edison & Swan United Electric Light Co. are 
reported, and the report of the dircetors of the West India & Panama 
Telegraph Co. is abstracted (p. 233). 


OBITUARY. 


AUGUSTUS STROH.—We have to record with great regret the death 
of Mr. Augustus Stroh. which occurred on the 2nd inst. Mr. Stroh 
was one of the earliest. pioneers in electrical work, He was born 
at Frankfort-on-the-Main in 1828, and had resided in London 
since 1851 ; he became naturalised in 1869. Apprenticed to watch 
and clock making, he later, about 1853, joined Prof. (afterwards Sir 
Charles) Wheatstone in connection with his ABC and his automatic 
system of telegraphy. Mr. Stroh, with his watchmaking experience, 
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possessed the high mechanical skill needed to meet the great diffi- 


culties encountered with the automatic system, and it was only after | 


yeers spent in devising improvements that this system (by which all 
Press messages passing through the postal telegraph depart nent 
of the country are trensmitted) was brought to perfeetion. In 
recognition of his share in designing and carrying out of this 
impcrtant system, Mr. Stroh was awarded by the International jury 
of the Exposition Universelle, Paris. 1878, a gold Medaile de Col- 
labkorateur. In 1860 Mr. Stroh established in London a factory for 
the manufacture of Wheatstone's instruments and other scientific 
experimental apparatus, which he carried on succesfully until 1880. 
when he retired, and his factory was taken over by the Post Office. 
In 1869 Mr. Stroh devised a system of distributing time from a 
parent or motor clock to a number of dials, and in 1372. Mr. Stroh, 
in conjunction with Sir Charles Wheatstone, brought out a musical 
instrument of a novel character, and in 1877 a novel arrangement for 
regulating or changing the speed of clockwork instantaneously at the 
will of an operator for telegraphic and cther purposes. Immediately 
after the introduction of the phonograph into this country he 
constructed a very successful form of this instrument. Mr. Stroh 
was a frequent contributor of Papers to the Roval Society and the 
Institution of Electrical Engineers. Of the latter he was one of the 
earliest. members, and for 10 years a member of the Council. He 
had filled many highly honourable positions on committces, Ke. 

WILLIAM CHURCHWARD Lancpon.—On the Hth inst. the death 
occurred at Bognor, from pneumonia, of William Churchward 
Langdon, for many years superintendent with the Eastern Exten- 
sion Telegraph Co., aged 60. 


PERSONAL. 


The Senate of the University of London has accep: ed the resigna- 
ticn of Prof. F. T. Trouton, D.Sc., F.R.S., of the Quain Chair of 
Physics at University College. 


APPOINTMENTS VACANT AND FILLED. 


The London County Council invites applications from persons 
desirous of having their names placed on the panel of instructors in 
engineering for employment in the Council's junior technical evening 
institutes. Salary for instructors in trade work or technical draw- 
ing for mechanical or clectrical engineers 10s. an. evening of about 
three hours, and for instructors in the ancillary subjects 7s. 6d. an 
evening of about two hours. Applications to the Education Offices, 
L.C.C. Education Offices, Vietorio Embankment, W.C., by 11 a.m. 
Nov.28. See an advertisement. 

Electrical engineers ave required to act as representatives in South 
of England and Scotland to sell electrice wires and cables. See adrer- 
tisement, 

An energetic motor salesman is wanted for the London office of a 
large engineering company. See advertisement. 

An engineer is wanted to take charge of a shift in combined 
generating and sub-station of large power and lighting system in 
the North. See advertisement, f l 

A plumber-jointer is required for a large Corporation electricity 
supply undertaking in Yorkshire. Weges £2. 4s. per week. See 
advertisement, | 

A switchboard attendant is wanted for works in Middlesbrough. 
Applications to Box B., Kidd's Advertising Agency, Middlesbrough. 
See advertisement.. MM | 
Applications are invited by the Commonwealth Publie Service 
Commissioner, Melbourne, for two appointments as assistant en- 
RU a P a ne ids office, Postmaster-General s 
per annum. Applicants m i s hád ko ee ae 
e = de ois iad sound educational training 
connection with line penance ; ge ee abiens to C AIR 
Public Service A ction. pplications to Commonwealth 

S r by Jan. 9, 1915, 


Mr. G. | 
and pen RAE e been appointed acting tramways manager 
oa ctrical engineer at Ilke hile V NA 
active military service. g ston while Mr. Bellamy is on 

Owingt ual . 
ving to the resignation of Messrs. Tutt and Middleton, Gillingham 


Council have 
. appointed Messrs. V . oe i : 
shift A d Messrs. V. Prior and Stanley A. Joseph as 


LED 
INSTITUTIONS AND SOCIETIES. 
Assoeiation of Supervisin Electri 


: ssociation held on the 
acobv, on alternating 


"sd Electricians.—At a meeting of this 
Inst., a Paper was read by Mr. H. C. E. 
-current commutator motors. It was an- 


eee, 
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' nounced that the next Paper would be read on Tuesday, December 


Seme C --—-— "———————————————— a 


12th, and that the inaugural dinner would be held at the London 
Tavern, Fenchurch-street, on the 28th inst. Bv the courtesy of the 
Central London Railway, members paid a visit to the Paddinuton 
st :tion of the Bakerloo line to examine the working of the esexlutors, 
the whole of the apparatus beinz thoroughly explained by Mr, 
Lindsay. After leaving the escalators the company conve sed the 
members to Edgware-road station to examine the Ozonair plont. 

Royal Instituticn.— The cighty-ninth Cbri.tmas course of juvenile 
lectures, founded by the Roval Institution in 1826 by Michael Fara- 
day, will be delivered this year by Prof. C. V. Boys, F.R.S.. his title 
being " Seience in the Home.” The lectures will be experiment uly 
illustrated, and the subjects are as follows: Mechanics in the Home, 
Tuesday, Dec. 29th ; Chemistry in the Home, Thursday, Dee. 31st : 
Fluids in the Home, Saturday, Jan. 2nd; Heat in the Home, 
Tuesday, Jan. 5th; Electricity in the Home, Thursday, Jan. 7th; 
Light in the Home, Saturday, Jan. 9th. The lecture hour is 3 o'clock. 

Physical Society of London.— The Council have decided not to hoid 
the usual annual exhibition of physical apparatus this session, 


"- — a 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Nov. 20th (to-day). 
INSTITCTION OF MECHANICAL ENGINEERS. 


§ p.m. Meeting at Storev's Gate, St. James's Park, London, S.W. 
Paper on the '' Effect of Vacuum on Steam Turbines," by Mr. 
G. G. Stoney, F.R.S. 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. . 
8 p.n. Meeting at the Technical School, Garric k-street, Wolver- 
hampton. Paper on the ‘ Field of the Commercial Electric 
Battery Vehicle," by Mr. W. E. Warrilow. 
SATURDAY. Nov. 21st. 
NOTTS AND DERBYSHIRE BRANCH OF THE ASSOCIATION 
ELECTRICAL ENGINEERS. 
3.30 p.m. Meeting at University College, Nottingham. D 
on a Paper on '' Power Factor and its Improvement, 
L. G. F. Routledge. president. 


MONDAY, Nov. 23rd. 


or MINING 


Discussion. 
’ by Mr. 


FaARADAY SOCIETY. l 
8 p.m. Meeting at the Chemical Society's Rooms, Burlington 
House, Piecadillv, London. W. General discussion on the 
“ Hardening of Metals,” introduced by the president, Sir Robt. 


Hadfield, F.R.S. 


WEDNESDAY, Nov. 25th. — E T 
BIRMINGHAM SECTION OF THE [NSTITUTION OF ELECTRICAL ENGU 3 = 
MT 1 M a] nn Y x 
7.30 p.m. Meeting at the University. Edmund-strect, Birmingha 
Paper on Power Plant Testing.” by Mr. W. M. Selvey. 
THURSDAY, Nov. 26th. E 
GREENOCK ELECTRICAL SOCIETY. 
Mecting at the Masonic Rooms, 21, West 


Papers on the 7 Oscillograph ” and the. i 
Control,” by Mr. J. Aitken Kinnaird. 


7.45 p.m Stewart-street, 
Ex m * (5 vTO- 
Greenock. i 

scope and Gyroscopic 


INSTITUTION OF ELECTRICAL ENGINEERS. ES 

8 p.m. Meeting at Victoria. Embankment, London, W.C. 

on " Power Plant "Testing," by Mr. W. M. Selvey. 
FRIDAY, Nov. 27th. ae 
PHYSICAL NoctETY OF LONDON. | passam 
ó pam. Meeting at the Imperial College of n ndis 
[nstitute-road. South Kensington, London. RD S Dont 
e on the Conduction of Electrics 


Papers on " Not 
Contacts," by Mr. A. F. Hallime 
ductivity of Badly Conducting Solids, 


“The ‘on- 
allimond, and on Thermal Co 
" by Mr. T. Barratt. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


: tt 
This great National Fund, for the relief of T the fighting 


classes who are widowed, orphaned and otherwise kg contri- 
n which our troops and ships are now taking part, urgent ing note, 
butions however small These can be sent with t i sent unstampel, 
which can be cut out, filled in, put in an envelope P: lace, London. 
addressed H.R.H. The Prince of Wales, Buckingham Ialace, 


Date....... eene AS. p 


d. toward the Prince of Wales’ 


—— 


I enclose £ 8. 


NATIONAL RELIEF FUND. 
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THE PARALLEL WORKING OF THREE-PHASE 
GENERATOR ;.* 


BY F. PUNGA. 


Summary.—The critical GD? of three-phase generators of equal out- 
put andspeed, but drive) by diferent: prime movers, is determined both 
by caleulation and by experiment. Also a simple formula for the cal- 
culation of the natural period of dissimilar generators is given. 


— 


An article was published by the author in the " E/T.Z." 19H, 
p. 385, on the critical GD? (kgm?) of three-phase generators. The 
discussion is now directed to two further tests made with alternators 
of the same output and speed, but driven by different prime movers. 
Reference is also made to the Paper by Everest in the ©“ Proc." I.E. E, 
Yol. L., p. 520, and the subsequent discussion. 

The alternators in question have an output of 1,200 k.v.a. at 107 
revs. per min. and were designed bv the author for the Compagnie 
Internationale d'Electricité, Liége, for central station work where 
the prime movers were four-cycle tandem gas engines and compound 
steam engines respectively. The difference in the dimensions of the 
machines is due to the difference in the required GD?. [n Table I. 
the chief dimensions are given ; whilst the calculations of the critical 
GD? is carried out in Table IT. 

Tsts,—Either the speed or pressure is varied until resonance 
obtains. According to the method of calculation, we have :— 

I. With constant flux, the critical GD? varies inversely as the 
square of the speed. 

2, At constant speed, the critical GD*is proportional to the square 
of the Hux, provided the ampere-turns for the teeth are not too great. 

If the actual GD? lies below the critical, resonance is obtained by 
lowering the pressure; if above, then the speed must be reduced. 
Exact resonance is best determined by varying the pressure at 
reduced speed. Generally at resonance the oscillations become too 
excessive, 80 that the critical pressure is approached to within aa 
admissible limit from both above and below. In this way the critical 
GD* can be determined within a few per cent. (Everest determines 
the natural frequency by paralleling the machines when slightly out 
of phase and noting the period of the oscillation set up. The ad- 
vantage of this method is that it can be carried out under working 
conditions). 

In the case of the gas-engine drive the speed was reduced to 72 
revs, per min. With constant flux, the critical GD? then becomes 


ena (LOT? 
Lusi (77) = 2,310,000. Since the actual GD? is 2,100,000, 
resonance is to be expected with the flux 5 per cent. below the normal, 


m. 


that is. at a pressure of 3,200 x me x 0-05 = 2.040 volts. The critical 


pressure actually lay between 1,900 and 1.950 
volts that is, Z—7 per cent. below the calculated 
value, | 


the different evlinders can be e» aly caleuleted. 
| 


Drive. 


monic of this pericdicity should occur in the tangential d: gram, and 
its possibility has really been overlooked by several writes. As far 
as the author is aware Rosenberg was the first to draw attention to 
this. This harmonic owes its origin to the unsymmetrical working 
of the several cylinders of the four-evcle gas engine, zud can be 
observed to a greater or less extent in all four-eyele gas eng nes, 

The resonance test can also be applied as a criterion for uniform 
working of the evlinders. To make the result as indc pendent as 
possible of damping it is best to fix the pressure a definite amount, 
say, 20 per eent., above or below the critica! pressure end then 
measure the amplitude of the swing. From th’s the dissvnimetry in 


Table I.—Dimenstons of the Threc-phee Gereraturs, 


Steam engine, 


Drive, Gas enzine, 

Output in kilovolt-amperes ...... 1,200 1.260 

ss kilowatts 2s 1.000 1.000 
Speed in revs. per min, ............ 107 107 
Pressure ........... ues. Bot 3.200 volts 0,200 volts 
Full-load current .................. 216 amps. LIO amps. 
Frequetiey" 5usereoe etn rhe annes 20 90 
Number of poles................. isis. 56 56 
Outside diameter of stator core . 6,900 mm. 5.530 mm. 
Inside p. " TAS" 6,500 ,, 3.200  ,, 
Core length (without ducts) ...... l45 ,, 230. ., 
Ventilation ducts ....... ages cers lof ld. ,, 2o0fl5 ,, 
Effective core length — ............ Ba ,, 207, 
Number of slots ...........c2000eeees 336 336 
SIot«lepth. :iseecteti oed prie et : 4^ mm. oO mm. 
Slot width ........ — ius SE 2$ 3 
Slot opening ...............«. eese. O s 9 , 
Tooth width, max................... 39 6 , De. s 

" Di kcu secus uie tas JUN n, 246 g, 

Net weight of stator core ......... 3.845 kg. 4,000 kg. 
Conductors per slot. ..... E 6 9 
Section of conductor ............... 72 mm.? 9:2 mm? 
Turns per phase ................... B 336 204 
Weight of copper .................. 1.250 kg. 940 ky. 
Air-gap at pole centre ............ 9 mm. 45 mm. 

js pole tips ............... Hu l0 ,, 
Polar are: | ese ehe aono r x 270. 4 310 ,, 
Length of pole shoe | .......... "T J60 ,. 200 .. 
Shape of pole... cce erts circula, rectangular 
SECTION ge. oen eenaa eara 226 cm.? 205? — 13 x 25:5 
Depth p caves TE ]80 mm. 180 mm. 
bor ele cerca eee sale eee Cast-iron Flywheel 
Turns per pole .................. ans 54 46 
Section of conductor ............... 20» (2:542-2:5)mm.? 9> 552mm. 
Ntrip wound ........ TOME - On edge Flat 
Mean length of turn ............... 100 mm. 820 mm. 


1.670 ky. 


Weight of copper. ............. 1,900 kg. 


Table II.—! «lecuiation of the Critical ti I?.* 


Steam engine. 


eee 


Gas engine. 


2:65 » 10" 


3°28 4 lu^ 


In the case of the steam-driven sets the test Normal flux per pole onee de. ts dde s aie akin’ 
had to be made whilst working. so that only | Mean flux-density over armature surface ...... 5.020 4.900 
vanations of speed and pressure could. be Exciting ampere-turns for gap and teeth ...... 4.870 4.900 
made which did not upset the running of the | Armature ampere-turns per pole .................. 3.590 2.970 
motors, The speed was reduced to 104 revs. ” ” per em. periphery...... 106:5 102 
per min. According to calculation, with this a- const, {7m Amp. turns per em. yar VO: fees dag. NS ogee 
speed resonznee. should occur at 6,960 volts. | | meanflux-density — "UU 7 (7 5020 a ASO 
The presstze was increased (to 6,500 volts) 3 tarma. amp.-turns per pole « 0:05 nas 0:24» 3.890 70:05 - 00. 072 7 2,0970 > 0795 90 
until resonance could be estimated by ex- i amps varne for pApantetéethe- onm PR EN 

: e 163 = Io 
211° Ir 


perience from the magnitude of the oscillations. | peer 
Conelusions.—From these tests the following 


, Torque at 1,200 k.v.a. and cos @ -FO ......... 


10.930 mkg. 


10,930 mkg. 
273 28 


5413-28 
j 10,930 


general results can be deduced 

: i AU | Syne isi 30 — 
1. When ordering alternators, the stipula- Synchronising force P ............... em 10.930. 41. 15:1 
tion, “the machines must run satisfactorily N Nu = SAO.000 SIS EOM 
: SUN is generally made. This condi- ae possible harmonic in tangential diagram C=0°89 C 1:78 
ion should be made more stringent by ually : | 26 300 
deine ahs cea ae by A Io TERRE TOM R RETE 26,800 ! 9.300 
speed or the : Critical GD? = 39:2 x Iit ................. TEN 1.050.000 365.000 

the natural frequency. The author y 9 5 

has oft : A Actual GD? of generator ................ eese T 2.100,000 300,000 

en noticed in central stations the watt- Natural period 0:63 1:52 
meter swinging continuously between no load " NUI oa AMT NOR -—— - - ~~ -— Sena shearer 

* The calculation of the critical GD? can also be made by means of the 


and overload, thus showing how easily the 
natural period can be found. 

2. In the tests with the gas motors resonance was obtained with 
à period equal to the time of two revolutions. This is allowed for in 


—0-89. Theoretically, no ha-- 


the calculation by taking C as awl 
2x 


$ i p ! Ete : 
94 ied of an article in the “ Elektrotechnische Zeitschrift," Heft 


following formula :— 
Output in k.v.a. x pole- pairs, 


Diet UO“ pMo Gat 


where a and 8 are found as in Table II. and c represents the frequency 
corresponding to the several harmonics in the tangential diagram. 
t kisa constant depending on the ratio of pole arc to pole pitch. 
t Since a and 2 are calculated for normal flux and current, a+ 8 corre- 


+ 
sponds to the angle (elec.) between the terminal pressure and the middle 


of the pole with a load of 1,200 k.v.a. at cos ¢=1°0. ; 
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3. If the calculation of the critical GD? in the above manner can 
be taken as correct, the ratio of pole-are to pole-pitch is seen to be 
very important, and makes it possible to ensure good parallel running 
In certain cases by merely changing the pole-shoes. 

4. In connection with the short-circuit test, the determination ot 
the critical GD? forms an accurate method of finding the pressure 
drop at cos $—1; for the correct value of a-- 8 can be calculated 
backwards from the test. In a similar wey an idea of the sum of 
the armature and field leakege can be gained from the sudden short- 
circuit. 

5. In conclusion, the poblem of the parallel working of dissimilar 
generators is dealt with. Correct solutions have been given by 
various authors—the most elegant being peobably that of Arnold 
and la Cour, who reduce the problem to the solution of an electrical 
network where moment of inertia is replaced by self-induction and 
the reciprocal value of the synchronising force bv capacity. Neglect- 
ing the effect of damping on the magnitude of the resultant 
natural period— which is usually allowable—an exceedingly simple 
formula can then be obtained. 

It has been seen that the well-known formula in physics, 


3 ! P 
-eril Ja l , 


can be used directly for hunting between similar machines, De- 
noting now the reciprocal values of P and I thus: 1/P — y and 1/I — j. 
we get for the natural period of » generators in parallel : 


a Lu PERRO 
crit Dar YrtYat e Jn 


Of course, all values must refer to the same speed. For example, 
if the values P,, I, and the speed n, refer to generator No. l, aud n 
is taken as normal speed, then both P, and 1, must be multiplied by 


n,\? 
1 . . . k 
(=) , before their reciprocal values are inserted in the above ex- 
n 


pression, » can be chosen at will. 

This simple formula is of service to the station engineer as well as 
to the designer. and may often explain breakdowns in large networks. 
If there are two identical machines the experimental determination 
of P is carried out in the way shown above. The moment of inertia 
I is generally given, or can easily be found from the drawings. 

Should the two machines be different, the experimental deter- 
mination of the resultant natural period does not enable us to find 
the separate values P, and P,. The difficulty can be overcome if a 
third machine is available. With machines 1 and 2 in parallel, 


(oss Y hth 
ZT yit ys 


Likewise, for machines 1 and 3, 2 and 3, 


———— - — t 
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Cia — Me. Cs = SS 

Whence : 27 V it Ys TN YatYs 
| Jiti TEE FRE 


( (22€) 
In this way the required values can be found. 

A glance at the above expression leads to a further conclusion. The 
different natural periods obtained with all possible combinations of 
the machines in parallel lie between the greatest and smallest of the 
individual natural periods. The wider the range in which these 
resultant nature! periods lie the greater the danger of bad parallel 
working. The best possible case is when the same and most favour- 
able natural period is taken for all machines. The speed and output 
of the several machines need not be the same, provided care is taken 
that the harmonies in the tangential diagrams of the several machine 
are sufficiently removed from the natural period. 

For new stations with very large gas engines and steam turbines, 
the author advocates a natural period of I-] to 1:2. The turbine 
sets may depart somewhat from this, provided the generators have 


heavy damping windings. 


CHAIRMAN’S ADDRESS TO THE MANCHESTER SEC- 
TION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. = 


The opening meeting of the Manchester Section of the Institution 
of Electrical Engineers was held at the Engineers’ Club, Manchester, 
on Tuesday, November 3rd, when the Chairman, Mr. P. P. Wheel- 
wright, delivered his inaugural address. There were about 150 
members present, and an enjoyable smoking concert followed the 
address. We give below an abstract of Mr. Wheelwright’s address. 


With many of our members away in the service of their country, 
it is important that those of us who remain at home should, even at 


personal sacrifice, carry on the work of this section. The session 
upon which we are now entering includes the reading of Papers of 


considerable value and interest and I hope members will support the - 


meetings regulacly and contribute to the discussions. From time to 
time Papers will be read on subjects of value to manufacturers I 
should, therefore, like to tae this opportunity of inviting manufac- 
turers to send representatives to these meetings, so that to the 
technical view, which is usually the basis of the discussion, may be 
added the commercial one. Opinions of commercial engineers based 
on experience are most valuable, and I think the Institution would be 
wise in doing all in its power to cultivate their co-operation. Not 
infrequently the remark is heard that membership only means the 
annual payment of subscriptions and the receipt of a quentity of 
printed matter. "This may perhaps be exaggerated, but, neverthe- 
less, the fact remains that there is something lacking. The fault 
seems to be that the Institution does not give to its members the 
acknowledged status in the engineering profession which one would 
like to see. 1 hope that, at some future time, when advertisements 
for positions of responsibility appear, thev will state that applicants 
connected with the Institution will be given preference. 

The question of the status and remuneration of the electrical 
engineer is one that affects and interests most of us. Up to the 
present 1 consider that the inducements offered to young men to 
join the profession ave insufficient. Analyse the qualities required 
of an engincer connected with a supply company or municipal 
department—good general educetion, sound, theoretical and tech- 
nical instruction, and, lastly, thorough practical knowledge of 
the manufacture and maintenance of electrical and mechanical plant, 
are necessary ; added to which the man must be keen, resourceful, 
broad, and sound in judgment, and a good leader of men. Con- 
sidering that these attainments are only achieved by considerable 
expense, time and experience, surely when he is given a position of 
trust, the remuneration should be a little more in proportion to his 
responsibilities than what it is in many cases. An engineer in a 
subordinate position has often a hard and difficult climb with a 
salary of little more than living wage before he reaches a well-paid 
position. If employers could see their way to give better payment to 
young engineers in the early days of their training, it would act as a 
stronger appeal to suitable men to join the profession. Unless this 
comes about I fear there will be a dearth of suitable men willing to 
undergo the trouble of an engineer's training, when advancement can 
be obtained more rapidly in other professions and industries. 

Turning now to the effect of the war upon electrical engineering. 
the industry is passing through an extremely critical period, and the 
future will depend, in my opinion, upon the present attitude of the 
individual, particularly with regard to any imported material. A 
considerable portion of the material used in electrical engineering is of 
foreign manufacture, and it is now necessary to see if the same mate- 
rial can be obtained at home to the advantage of our countrymen. 
Already some difticulty has been experienced in obtaining manu- 
factured goods which up to the present have been imported. Per- 
sonally I have found that this deficiency can be met by many 
existing firms in this country, who in the past have tried to obtain 
their proper shave of the market, but, owing to the prices offered by 
foreign competitors have had to abandon the effort. It is hoped 
that one of the results of this war will be the diversion of Germen 
trade into other channels, and it is up to Englishmen to secure. with 
other countries, the trade that has hitherto been carried on with 
Germany. In the past many large purchasers have made a practice 
of securing material at the lowest prices, regardless of the quality, 
and this in many cases has helped the foreign trade to the detriment 
of the British trader. Without fear of contradiction one may 8aY 
that a good deal of foreign competition has not been based upon 
sound financial trading. but rather with the idea of dumping material 
at prices not even covering cost, solely with the object of attempting 
to set back, if not destroy, the British industry. International 
trading. or the exchange of commodities, which, owing to natural 
conditions, can be more economically and efficiently produced by 
one country than another, is perfectly sound so long as the principle 
of fair trad» is acknowledged. The reputation of the British manu- 
facturer on the market in his own country and the world is surety 
of good work, and his experience of this country's requirements are 
undoubtedly worthy of recognition. I do not for one moment wish 
to imply that we as a nation have a monopoly of engineering skill. 
or that good work is not turned out in foreign workshops, but I do 
assert that British makers are the equal of their competitors, and 
that they will rise to the unparalleled opportunity they now have 
and assert their superiority. British engineering as a whole 18 
recognised as sound in principle although perhaps slow in taking 
up à new change of policy, consequently it must be the earnest 
endeavour of all to develop the electrical section of this great 
industry. The feeling of patriotism that has latterly united all 
sorts and conditions of men in upholding their positions as a nation 
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in this crisis needs to show itself in the commercial world. Then, I 
venture to think the electrical incustry will advance by leaps and 
bounds. 

At this stage the importance of endeavouring to keep our manu- 
facturers. works open, and their statt in full employment under the 
existing adverse conditions, is fully realised by those who have the 
welfare of the Empire at heart. Consequently, all purchasers, 
whether large or small, who have orders to give should not postpone 
placing them. The colonies and dominions over the sea have done, 
and are doing, whole heartedly, all in their power to supply men and 
material to help the Mother Country in the terrible contlict which 
has been forced upon her. I think one may say without hesitation 
that the same spirit and good feeling are present in industrial matters. 
and the importance of soing forward with “ Business as Usual " is 
fully recognised. Time and moncy are necessary to initiate and 
develop the organisations necessary for extending the field of opera- 
tions and for carrving on the trade campaign to a successful issue. 
At the same time the splendid and unprecedented possibilities of the 
situation are such that too much cannot be done to encourage every 
one to assist in the capture of a fair proportion of the trade Germany 
has taken from us during the last 10 to 15 years. Instinetively in 
the midst of war the people of this nation rally round each other, and 
the sooner it is fully understood that economic pressure can be 
brought to bear in crippling and stopping German commerce, the 
sooner will be the termination of this terribl * struggle. 

The wave of practical patriotism which is rolling over this vast 
Empire requires only directing to the sphere of trade to have far- 
reaching effects. The creation of a nucleus of a demand at reason- 
able prices, in this country and its dominions, by Goveraments, 
municipalities and large purchasers setting the example of buying in 
the home and colonial markets, would provide electrical manufac- 
turers with a sound foundation upon which to build and extend the 
industry. The moral influence of such an example set bv these 
large purchasers would be very great and an encouragement to other 
industrial concerns to do the same. Investment in manufacturing 
companies would be more attractive, and these in turn would be 
better able to extend and keep up-to-date in researeh work, and the 
testing of new processes. 

It is hard to determine why electrical energy has not made greater 
headway in railway engineering, but I think that it may be safely 
id that in the near future applications on a larger scale will come 
up for consideration as trade conditions generally are becoming more 
and more severe. By a number of companies electricity is being 
utilised to some extent, but in no instance to the extent which, from 
its known utility and advantages one would expect to be the case. 
The question arising as to whether the railway companies should erect 
their own generating stations is one they themselves only can 
decide, but 1 do think the tendency to erect a number of stations for 
railway purposes alone is progress in the right direction. There are 
many electricity supply departments of corporations and com- 
panics willing and quite capable of taking the loads on at prices as 
moderate and even less than the railway companies could generate 
for themselves. It is sometimes argued that railway loads and 
demands on generating stations are exceptional, and not suitable 
for addition to the ordinary demand on electricity works. This, in 
my opinion, is not a true statement. Some years ago traction work 
was thought to be somewhat similarly barred, but experience has 
proved that increasingly heavy loads can be, and are being, accepted 
and successfully dealt with throughout the country. Railway 
directors have to face the fact that electricity as a motive power is à 
force to be reckoned with, and if they do not avail themselves of it. 
it will come along independently in competition with existing 
Interests, 

Now permit me to say a word on the important subject of the pur- 
chaw of electrical plant. The price is one of great importance as it 
aficets the manufacturer and the purchaser. The solution can 
Dever be reached until the manufacturer and the purchaser mutually 
agree to consider the bargain from each other's standpoint ; always 
bearing in mind that the price is not the primary consideration, but 
rather efficiency, reliability and sound mechanical design. The 
manufacturer, knowing the output of his works, can only supply plant 
In many cases of a certain design aud capacity, and he is too often 
hampered by specitications insisting on alterations in details and 
trivial conditions with which it is impossible to comply without 
gratly increased cost, many times involving a loss on the contract. 
When plant is required it seems to me it is essential the purchaser 
should state fully what will be its duty when in commercial use, and 
hot specify the design, material, method of construction, and other 
such matters, which are surely the concern of the manufacturer, 
Who should be left to give the purchaser the benefit of his greater 
experience in all these matters of detail. Of course, it must be 
granted that this principle could be carried so far that progress in 


design would be retarded, but healthy rivalry would surely stimu- 
late and so prevent stagnation. 

Let me now turn for a few moments to the importance of labour 
saving appliances. Manufacturing operations can be greatly im- 
proved by the adoption of electrically-driven labour-saving appli- 
ances which tend to raise working conditions to a much higher 
level, with the consequent improvement in the environment and 
health of the workers. Within the last. half century there has never 
been such an opportunity for the consideration of this question as at 
present, when the country has to rely very largely upon its own 
resources. The position is that the whole, or nearly the whole, of 
our requirements have to be, or ought to be, within our grasp and 
control, and an excess of unemployment due to the introduction of 
labour-saving appliances in one direction must suit. itself to new 
trades or occupations. This will have to be commenced in the future 
so that as a nation we shall be less liable to be adversely affected by 
external causes. The labour saved :s the result of the adoption of 
this class of machinery is available for the additional manufacture of 
articles now imported or for employment on the land. 

The question of smoke abatement has been before. the public 
notice during the last few years, and is under consideration by many 
Governments and municipal authorities whose duties include the 
improvement of the conditions and surroundings of the masses 
living in congested areas. The achievement of these obje ts would 
result in the improved health of the community with far-reaching 
benefits morally and industrially. Up to the present the matter has 
only been dealt with in a superficial manner, but there is a practical 
solution whenever the Government cares to enforce it. Consider 
a Lancashire town with its forest of chimneys emitting smoke 
throughout 12 hours of the day. The amount of coal fed into the 
furnaces during that time will reach a very considerable figure. Of 
thet amount a large proportion is used for banking the boiler fires at 
night and during the week-ends, If we consider the amount of 
fuel, exclusive of labour. the cost must be such that if the amount 
were expended on the purchase of power trom an outside source, an 
appreciable increase in the manufactured material would be made. 
Another point in connection with the fuel question which is worth 
noting. is that the purchase and delivery in widely apart districts in 
different qualities, at different prices, and with varving conditions of 
transit and handling provided, will give an average tigure of cost 
much greater than the purchase of the same total quantity delivered 
at one place where the method of transport can be carried out in the 
most efficient manner. Hence, it must be acknowledged. that 
by having the source of power for a town’s manutactures situated 
ewac from the town and by the removal of all small power 
generating plant, smoke can be considerably eliminated. Of 
course, this only deals with one class of smoke producers; the 
second, that of domestic fires will have to be dealt with in a similar: 
manner when the first has been remedied. 

In conclusion, 1 wish to say that every electrical engineer must be 
constantly on the alert for the opportunities offered of benefitting 
his profession and the industry by keeping the advantages of elec- 
tricity and its applications ever in view of the publie. To do this 
the engineer, whatever his position may be, must not only keep 
up-to-date with the doings of his industry in his own country, but 
keep an ever-watchful eve on those of other nations, so that the 
efficiency of any work he takes in hand may be always of the highest. 


order. 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 


BY H. W. MALCOLM, D.SC. 
(Continued from page 145.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionless. ‘The problem is attacked from first principles in 
order that clear ideas may be obtained. ‘The discussion comes under 
three heads: (a) Distortion and how it is produced ; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. 'l'ables and diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 


processes by which they are obtained. 


TRAIN OF DAMPED OSCILLATIONS. 

Instead of a single dot followed immediately by a single 
dash, the conception of curbing may be extended to cover a 
train of signals alternately of opposite sign. These successive 
signals may be supposed to grow shorter in duration; or, 


* Copyright. All rights reserved. 
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what has been shown above to be equivalent, provided that the 
contacts are short, they may be regarded as made with a con- 
tinually decreasing battery power. Each successive signal, it 
may he hoped, will tend to wipe out the residue or ' ‘tail ” of 
the preceding, the resultant effect being to bring the cable 
quickly to a neutral electrical state.* 

To examine this case, suppose that a train of damped sine 
oscillations of E.M.F. of the form Ee'^*! sin pt, is applied at the 
sending end at the instant (—0. Here a is the damping con- 
stant, and it may be chosen so that the train is practically 
zero in a time suitable for the duration of an elementary (e) 
sizal. Thus, if a=40, e^t is less than one-fiftieth at the end of 
0-1 second. Let us suppose in the first place that p=2z:n 
—27 x 10, so that the train of oscillations consists, as in Fig. 18, 
B, practically of the first two semiperiods.f 

The theory of the introduction of a sinusoidal E.M.F. at the 
sending-end of a cable has already been given.[ It is there 
shown that the current at the receiving end may be split up 
into a periodic and a transient component. Following up the 
same reasoning in the present instance, the sending E.M.F. 
may be taken as Ee-*' . e'P*, [t is necessarv, therefore, only to 
replace ?p in the purely periodic reasoning by ip—a in the 
damped case. 

This leads at once to the expression for the periodic com- 
Axe Ke-at pipt 

rero A/RI(p—a)K x sinh l/R(ip—a)K 


which decays rapidly, and may be neglected after the first 
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Fig. 18.—TRANSIENT COMPONENT OF DAMPED SINE WAVE; 
Ee'*! sin pt. No APPARATUS. 


Curve A.—a=0. p=2rx10. 
» B.—a=40. p=2rx 10, 


tenth of a second, or com»lete oscillation. At the same time 
the transient component is found to be 
m 25,2 m? 2 


KR.2 , — —. , COS MIT 
C 2Ke-% = "KR? 
' (transieat) — RI T l man: 
'P—4F ERP 


9 


"m m?z? 
Multiplying above and below by —Hp-atgg and neg- 
lecting the real part of the resultant expression, the transient 
component for an E.M.F. Ee'*' sin pt is found to be 


mg 1t 


2Ke-t = e ER? cos (m— 1)x 
Cy (transient) = gi PRE ee KR . (41) 
n»n p. KE mg? 


* 'This was the idea underlying the inventions of Sir Charles Bright and 
Sir William Thomson. See Charles Bright, “ Submarine Telegraphs,” 
p- 537. Itforms also the basis of patent 21,039A of 1903, granted to Sir O. J. 
Lodge and Dr. Muirhead. Mr. C. F. Varley distinguishes this infinite 
series from the simple dot-dash by the term "' true " curbing, although 
five or six contacta may be sufficient in practice. 

t Lodge and Muirhead, l.c. 

I' Sine-wave Transmission," October 10, 1913, p. 14. 
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| The transient component in the damped case differs from the 
component in the case of continuous oscillations only in a 
single term in the denominator. It may, therefore, be calcu- 
lated readily by making the necessary alterations to Tables I. 


and II.* In this way Table XI. is obtained. 
Table XI.—Fiy. 18, Curve B. 
t (sec... OF 02 0-3 04 05 07, 10 115 20 30 
m= l+ 8498 6.774 5:400 4-304 3-431 2-180 1-104 0-355 0:114 14 0012 
2— 18:856 7-611 3-073 1-240 0-501 0-081 0006 ... y 
3+ 15:454 2-008 0-261 0-033 0-003 n | 
4— 6-139 0-161 0-006 A ET 
5+ 1-171 
6— 0099 
C, (mm.a. | ! 
per von s volt) 0-029 1-010 2-582 3-097 2-933 2-099.1-098 0- 355 0-114 0:012 


~ Curve B, F B, Fig. 18, is plotted from (41) and Table XI. Curve A 
is the corresponding transient component for an undamped 
periodic E.M.F. Curves A and B do not differ appreciably in 
shape, and curve B is only a little over two-thirds of the height 
of curve A. 

DAMPED TRAIN CONTINUED—INFLUENVE OF SIGNALLING 

CONDENSERS. 

The arrival current for a damped train of oscillations when 

there are signalling condensers present may be obtained in a 
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Fia. 19.— TRANSIENT COMPONENT OF DAMPED SINE WAVE WITH 
CONDENSERS. Ee~at gin pt. —K;-— K//10. 
Curve ÀA.—a—0. p=2rx10. 


B.—2a--40. p=2rx 10. 
p=2r x20. 


9 


» C.—a — 40. 


similar way by modification of the formula for continuous 


oscillations. Proceeding i in this way, we arrive at the formula 
rt 
Ee" xiu: 
MMC CENE RNC 
x r K,\sin z r 
—]1 
KRE T ( m (42) 
qe "5 KR? g* 
2KI/K, 
where tan T= 1 Ki 
x\K, 


Table XII. is obtained from Table IV.,f and from it curve B. 
Fig. 19 is plotted. 

Curve A is the corresponding curve for the undamped oscil- 
lations. Curve B is less in height than curve A, and does not 
offer any appreciable advantage over it in shape. 

To examine the influence of frequency, p may be increased 
to 2::x 20. There are then two —— oscillations in one- 


* '' Sine-wave Transmission,” lc., 
t “ Sine-wave Transmission," c dd 17, 1913, p. 50. 
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Table XII.—7'g. 19, Curve B. 

Im e). (1 02 03 04,05, 07 ; 10 
— 19.343 0-292 0-250 0-213 0-182 0-132. 0-082 

3:205,1078 0-878 0-460 0-241 0-066, 0-009... 22 

6-511 1-460 0-327 0073 0-016 0001, ... |... ae | 

r+ 5-434 0-353 0-023 0-001 » A EG ig 

n- 21320026 | 


tet 0:390 
r—- 0033 | 
z+ 0-002 | 


C, (mm.a. | | | m | 
per volt) 0-012 0-252 0-324 0-175 0-043 —0-067 | 0-073 |-0037 —0417, 


— es mMm 


tenth of a second, by which time the E.M.F. has fallen as | 
before, the damping being unaltered, to less than one-fiftieth of 
its initial value. Curve C, Fig. 19, is plotted from Tables XIII. 


and XIV. 


Table XIII —p—?r x 20. 


p pKR?P | 2 i aKRi?\2 | 
í p. KR? x T x ) | pui; 
26272 00126 | 79238 | 7-406 86-644 
5307 00515 19-420 | 1-383 | 20-803 
8:067 0:1190 ^ — 8402 | 0-334 |. 8-736 
10-909 0-2176 4596 | 0-047 | 4:643 
13819 0-3492 | 2-864 0-003 2-867 
16:782 0-0149 — — 1942 0-075 2-017 
19-786 07158 | 1-397 0-221 | 1-618 
22.817 0-9520 1-050 0-422 1-472 


Its height is less again than that of curve B, and the improve- 
ment in shape, if any, is only slight. It is now clear why this 
method of signalling has not met with success, although advo- 
cated on high authority and supported by great inventive 
ingenuity, because even although the complications of the 
apparatus could be overcome, it would not lead to increased 
speed of working. 

Table XIV .—Fig. 19, Curve C. 


Hw) 01 02103 04 05. 07 | 10 | 15 | 20 


— —À A —R—— —M MÀ A— a ——— a 


z— 02150184 0-157 0-134 0-114: 0-083! 0-052) 0.023 0-011 

z,+ 1922 1-006 0-527 0-276 0-144! 0-040, 0-000! ... |... 

z, 3629 0-813 0-182 0-041 0-009 | oe ee 

z+ 2799 0-182 0-012 0-001 

z,- 1-069 0-013 

t+ 0-217... 

T= 004 aa ae at cun T. - 

Sr 09000 ..1 ..| 5  .. Me or ii d 
1 | 

0-199 0-102 0-021 -0-044 |-o048 —0023 —0-011 


C, (mm.a.. | 


By differentiation it is easily found that the greatest value of 
Ee“ sin ptoccurs when tan pt=p/a. Hence sin pt=p/V p?+ a? 
and the greatest value which the sending vultage attains is 
. (43) 


—^ an“ (pja) 
e » 


Vi (oax) = EE ia 6 


Taking a=40, and p=20z, V, (max) is 0:445 volt when E is 
unity, and this value is reached at t=0-016 second. If, there- 
fore, the same maximum voltage is to be applied in the damped 
Wave case as for the continuous wave, the amplitude of the 
damped wave may be increased initially in the proportion 
1: 0-445, or 2-25 : 1. 

, This magn fication is carried out in Fig. 20, curv. D, which 
5 curve B of Fig. 19, with the ordinates increased in the above 
Proportion. The signals produced by various forms of E.M.F. 
are brought together in this figure. Curve A is the result of a 
single semi-period lasting 0-05 second. Curve B shows the 
effect of a whole period, and curve C the effect of a continuous 
train, which may be regarded as built up out of curves A and B. 

Of all four curves, curve B, although it is less than half the 
height of curve A, has the best shape, since it rises most quickly 
to its turning value. Nevertheless, its excellence in this respect 
ls spoiled to a great extent by the deep trough by which the 
crest is followed at 0-4 second. It is necessary, therefore, to 
seek some means of removing this imperfection. 


wW 


| 15 | 20 ! 39 


In Fig. 20, curve A’ is curve A moved to the right 


| | through 0-10 second, and reduced in height to one- 
0.037. 0-017! 0-003) fifth. It is seen that its shape is not unlike that of the 


trough of curve B. When the ordinates of these two 
curves are added curve E is the result. Now, curve 
E has the same crest as curve B, but the depth of the 
trough is greatly reduced. Curve E is, therefore, 
much superior to curve B for signalling purposes. 

The same method of compensation is illustrated for 
battery curves in Fig. 21. Here curve A is reproduced 
—0:003| from Fig. 17. Curve B is a single 0-08 dot signal, 
— —- as shown in Fig. 10, moved to the right through 
0-16 second, and reduced in height to one-fifth. Curve C 
is found by adding curves A and B together. 

Curve C preserves the steep descent of curve A, but the 
trough is nearly gone, and it is followed quickly by a gradual 
rise and fall. Its shape is excellent for signalling purposes. 
Curve D is formed from it in the usual manner. Any tendency 
to wander from the zero line is now reduced to a minimum ; 
the successive dots are clearly marked and are well separated ; 
the dash is of nearly the same height as the dots. "The signal 
is clear to read, and would operate a relay of fixed zero. For 
all practical purposes distortion has been entirely removed. 
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Second, 
Fic. 20.—ELEMENTARY S1G0NAL FOR Various E.M.F.s. 


Curve A.—Singlegemi-period. n=10. 
»  B.—Whole period. 
C.—Continued train of oscillations. 
» D.—Damped train, a=40, initial voltage 225. 
»  E.—Compensated signal E=B+A’(A’=A/5 displaced 
through 0'10 second). 


Fig. 21 should be compared with Figs. 17, 16, 10, 9 and 8, 
hen the improvement which may be effected in this way is 


rendered striking. Comparing curve B of Fig. 10 with curve 
C of Fig. 21, it is seen that the elimination of distortion has 
been accomplished at the expense of height which has been 
reduced from 22 microamperes per volt to 0-5 microamperes 
per volt, or to less than one-fortieth. 


It may be urged in objection to the way in which the com- 


pensation is effected in Fig. 21 that the elementary signals 
overlap, which would necessitate special arrangements. 
Accordingly, in Fig. 22 compensation is carried out by means 
of a dot signal of less duration but slightly greater height. The 
maximum of the first dot-dash signal comprising curve D is 
reached in 0-2 second, and therefore the maximum of the second 
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signal, which follows at 0-16 second interval, should occur at 
0-56 second. If the second maximum is to be of the same 
height as the first, curve C, the compensated curve, mus cross 
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Second. 
Fic. 21.—CoMPENsATED CURVE WITH CONDENSERS. 
Curve A.—Dot-dash, 0:04 4-004 second. 
B.—07 x single 004 dot, displaced to right through 0716 second. 


C.—Sum of A and B. 
D.—Signal “ Understand,” using Curve C. 
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the horizontal axis at 0°36 second = Now at 0°36 second curve 
A has the value —0-199 microampere per volt, and if the 0-02 
second compensating dot signal is to be introduced at 0-14 


07 


CUR oo 
CO 
JWA 
“OAS A 
IDAP NNANENW 
TOSSES 
CCCI 
TOTH 

WANE 


Mieroamperes per Vor. 


0 01 02 03 04 05 O06 07 08 09 19 
Second. 
Fic. 22.—CoMPENSATED CURVE. 
Curve A D 0094+004 second. 


—0:3685 .. single 002 dot. displaced through 0°14 second. 


C.—Sum of A and B. 
D.— Signal “ Understand,” using Curve C. 
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second, so that it may just be completed in the allotted time. 
the compensating curve must have the value +0-199 micro- 


14 
| rp 
12 | 1 = B S i T +2 


ampere per volt at 0-36—0-14—0-22 second. The actual 
ordinate is 0-540, and accordingly the ordinates of curve B are 
those of the 0-02 dot signal reduced in the proportion 0-540: 
0:199, or 1 : 0-3685. 

Curve C, found in this way, is not so good as curve C of Fig. 2], 
because it lacks the dip at 0-33 second, and, therefore, the 
hollows which reveal the spaces are not so deep. Moreover, 
the rise which follows in curve C, Fig. 21, at 0-48 second is want- 
inu in Fig. 22, and consequently the dash following the dots is 
deepened, and the effect of the accumulated negative tails is 
still more apparent in the cutting away of the fourth dot. 

In order to increase the speed of transmission we mav cut 
out the spaces separating the elementary signals. In this way 
distortion would be re-introduced, and to counteract it the 

| curbing may be increased. In Fig. 23 the.dash or curbing 
'stunal is of the same length as the dot, but the E.M.F. which 
produces it is doubled. In consequence the crest of curve A is 
much reduced and the trough greatly increased. In fact, if 
curve A were turned upside down it would resemble curve A of 
Fiz. 16. The curbing is overdone, and the message would 
vay inverted. Curve B is a single 0-04 second dot, dis- 
| placed to the right through 0-06 second, and slightly increased 
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Fig. 23.—COMPENSATED CURVE; 


cue A.-—Dot-da:^, 0:04 4 2 .0°04 second. 
B.—111» 004 dat signal displaced through 006 second. 
C.—Sum of A and B. 
— Signal “ Understand.” 


GREATER CURBING. 


in height. Curve C is the sum of curves A and B, and curve D i$ 
formed from curve C. Curve D is not so good as curves D of 
Figs. 22 and 21, but it would still be satisfactory for recorder 
reading, or for operating a movable zero relay. It is slightly 
less in height than the two preceding curves, but the gain in 
speed is 60. per cent. 
[DEAL SIGNAL. 

It is unnecessary to pursue this subject into further detail. 
Sufficient has been said if the principle has been established 
which was enunciated at the beginning. The importance 0 
curbing has been brought out and shown to lie in the fact Ey 
it enables the slope of the current curve to be used instead of 
the current curve itself. In the foregoing demonstration this 
procedure has been carried to the third stage, and it may 
obviously be carried indefinitely further by the aid of trans- 
formers. At each stage the crest of the current curve moves 
further to the left and the signals are sharpened. Moreover, it 
has been shown that the drawbacks to this procedure may be 
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overcome by the introduction of a suitable compensating critical low temperature, but fa'ls under the same stress at a slightly 
current. The success of the method depends on the correct , lower temperature, even within 0-5?F. E l l 
choice of position and magnitude or duration for the compen- | , The form of sample chosen as the E of a p: Ed M n 
sating signal, and hence the importance of an exact knowledge qur rod Eid i. DE P eS ae ana 
he arrival curve and its derivatives is accentuated. This | 39 t^e materia! 1s applied to cable conductors. The | 
of the a à : : how the most suitable diameter is found. Test (a) is applied by 
knowledge would be best acquired from experimental study in dropping a rod from a definite height on to the sample, which is sup- 
tlie actual working conditions. ported at two points. In test (b) the rod is forced into U form, For 
(To be continued.) test (c) six needles are forced into the sample by a standard weight 
and a record connecting the penetration with time is automatically 
drawn. Full details are given of the appliances used in these tests. 

The curves produced in test (c) are compared with a standard 
curve. Fig. 6 shows the standard curve (curve 1) adopted by the 
author, and serves also to illustrate the point previously mentioned 
as to the possibility of softness being accompanied by brittleness 
(see curve 2). 

Good assembling accounts partly for the commercial success of 
well-known types of vulcanised bitumen cable largely used under 
very arduous conditions, such as those which obtain in mining work. 
Twin and three-core vulcanised bitumen cables are more largely used 
under such arduous conditions than other tvpes, and the fact that 
such cables are made without internal reinforcement by any other 
material gives a good idea of the result of close attention to suitable 


assembly.* 
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CABLES. * 


BY C. J. BEAVER. 
(Concluded from page 190.) 


VULCANISED BITUMEN CABLES. 


(1) PHYSICAL AND CHEMICAL PROPERTIES OF COMPONENT PARTS OF 
THE CABLE. 


The general idea of the physical properties of vulcanised bitumen 
that the average user of vulcanised bitumen cables probably has in 
mind is a general similarity to rubber, without any very specific 
app.ecation. of the limitations of that resemblance. It is very 
desirzble, from both maker's and user's points of view, that such 
genes! ideas should be ventilated. To regard the matter first in a 
broad way, it may be said that the cohesion between the particles of 
materia! is much less in vulcanised bitumen than in rubber. This 
means thet such properties as resilience, elasticity and resistance to 
tension, compression and other mechanical strains have considerably 
lower values in vulcanised bitumen than in rubber. 

(4) Variation in Physical Properties over a Range of Temperature, — 
To turn from this broadly comparative aspect to a more detailed 
consideration of the physical p-operties of vulcanised bitumen, the 
variation in consistency with a change of temperature has probably 
the most direct bearing on the subject from the cable user's point of 
view. Its properties depend largely on the temperature. Its 
manner of vielding to mechanical forces at very high temperatures 
bears a general resemblance to that of gelatinous materials, and has 
no parallel in the behaviour of rubber. It does not vield by softening 
or by any process resembling the melting of bituminous, waxy or 
resinous substances. It will, of course, be understood that in any 
material of this character the rate at which a given kind of stress is 
applied has a great effect on the result. It will also be appreciated 
that manufactured material of this kind may be varied in consistency 
ether accidentally or intentionally, thereby causing variations in 
physical properties in relation to a given temperature range. For 
instance, a compound which is moderately soft at medium tem- 
peratures will give comparative freedom from brittleness at low 
temperatures under normally applied bending stresses, but will show 
marked brittleness under the same temperature conditions when the 
bending stress is suddenly applied—i.e., approximating to the sudden 
shock above mentioned. At slightly elevated temperatures initial 
~oftness is not an advantage, toughness being the most desirable pro- 
perty. On the other hand, hardness qua hardness has the general 
cect of raising the temperature range to a higher position in the 
thermometric scale, rendering it rather unsuitable for low tempera- 
tures. A material, intermediate as regards softness or hardness, 
Possessing maximum toughness at medium temperatures, wide 

limits of temperature range and approximately equal resistance to 
all kinds of stress at a low temperature, is obviously the most 
desirable. 

_(b) Methods of Testing, as Illustrating Physical Properties.—As an 
illustration of the foregoing remarks, a short description of routine 
Physical tests devised by the author for the purpose of controlling 
the uniform maintenance of such a standard under manufacturing 
conditions may be of interest. These tests are as follows :— 


(a) A shock test by which a standard blow is applied to the sample. 

K À bending test applied at a standard speed and at a standard 
Tadtus, 

(c) A penetration test constituting a control not only on the 
material, but on tests (a) and (b), by ensuring that good results 
obtained from either of them are not due to slight softness. 

With regard to the conditions of test, the lower end of the tem- 
perature range has been chosen for tests (a) and (b), taking advantage 
of two fundamental facts. First, for a given consistency of the 
material the range of physical properties is very constant for a given 
range of temperature, so that if the lower limit of the temperature 
range is fixed the remainder follows. Secondly, that a given form ier 
of test sample withstands a definite mechanical stress at a certain Pp Report aia opis C mate A a MEA 
p. 4, 1914. Mains 
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(2) CONDITIONS EXTERNAL TO THE CABLE. 

(a) Chemical Stability of Vuicanised Bitumen.—-With regard to 
chemical properties, the stability of vulcanised bitumen is remark- 
able. Uniike rubber, it is not appreciably subject to natural de- 
terioration under normal conditions of atmosphere and tem porature 
and it may therefore be rega-ded as comp rable with paper insulation 
in that causes of deterioration are practically always extraneous 
causes, So far as direct chemical attacks which may be encountered 
in practice are concerned, the material is exceptionally inert to the 
action of substances of an acid character. [t is much more sus- 
ceptible to the action of alkaline substances. The direct action of 
such substances is usually, however, only superficial. Even if such 
waters contain free alkali equivalent to 25-30 grains per gallon 


Fic. 6 


(estimated as sodium carbonate), which is considerably above the 
average for waters encountered in coal mines in this country, and the 
vulcanised bitumen is freely exposed to their attack for two or three 
years, the dep:h of penetration of the action is inapp-eciable. There 
is a fallacy which has recently been perpetuated in a Board of Trade 
reportt that vulcanised bitumen is softened by contact with coal gas. 
The statement is correct for natural bitumens, pitches, &c., but is 
decidedly incorrect for vulcanised bitumen. 

(b) Secondary Chemical Attack on Negative Cables; Softening by 
Sa ponification.—Leaving the causes of deterioration due to direct 
attack, and turning to secondary causes, it js obvious, and moreover 
well known, that the susceptibility of alkaline attack must have a 
great influence under continuous-current. fault conditions which can 
produce electrolytic action, because in most soil conditions it is 
possible, not only to form alkaline substances at parts which con- 
stitute the virtual negative electrode of the leakage circuit, but to 
force such substances by osmotic pressure through the diclectric to 
the negative conductor. Under these cireumstances, both the direct 
action on the vulcanised bitumen of concentrated alkaline substances 
and the aggravated conditions due to the passage of current (pro. 
ducing continuous supplies of deleterious matter and forcing them 
to the best position for attack) come into play. 

This form of secondary deterioration has been dealt with by 
Messrs. Dick and Fernie in their book on “ Electric Mains and Dis- 
tributing Systems." These authors devote considerable argument 
to proving, on the evidence which they describe, that thinning, 
softening and destruction generally of the vulcanised-bitumen wall 
is due to the direct action of alkaline substances resultant on leakage 


* The mechanical efficiency of such construction was demonstrated 
in an article contributed by the author to THE ELECTRICIAN, Vol. LXXI., 
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current, possibly assisted by osmotic effects. They do not pre- 
suppose faults in the insulation to account for the leakage current, 
but on the assumption that ' nearly all insulators conduct elece- 
trolytically at high temperatures " suggest (p. 172) that current may 
pass through the insulation by electrolytic conduction when the 
cable is hot and has its insulation resistance consequently lowered. 
Even if this essumpticn be accepted, it is obviously a matter of 
degree, and the following brief summary of experiments having a 
bearing on this point, though originally designed for another purpose, 
may be of interest at this juncture. 

(c) Source of Current Producing Saponification Effects on Negative 
Cables.—The experiments were made on thin sheets of vulcanised 
bitumen placed between electrodes and subjected to a P.D. of 
250 volts (continuous current) under various conditions (temperature 
of 180°F. and also room temperature). Frequent readings of the 
current were taken on an instrument reading to 0-2 micro-ampere. 

From the results of these experiments it would appear that a 
dielectric must first be rendered conducting, for example, by osmotic 
influences, incipient flaws, damages or general weakness before it 
will allow sufficient current to pass through it to form electrolytic 
products in its vicinity. In other words, the dielectric does not, 
under the influence of temperature solely, permit the sequence of 
events described by the authors above quoted unless incip:ent fault 
conditions are first set up. 

To return to Messrs. Dick and Fernie's statements on the subject 
generally, they record various observed facts and experimental 
results in connection with the ordinarily accepted sequence of 
leakage, osmosis, formation of alkaline substances, softening effects 
on negative cables, and immunity of positive cables and so on. These 
statements are generally true, but they only form part of the whole 
truth. 

(d) Physically Similar but Chemically Different Effects on Alter. 
nating-current and Positive and Neutral Continuous-current Cables.— 
We have only to accept the facts that physically similar effects have 
been known to occur on alternating-current cables, both three-core 
and single; that positive and neutral cables on three-wire con- 
tinuous-current systems have exhibited the softening symptoms 
indiscriminately ; that cables above ground have been similarly 
affected ; and that the effects have been sharply localised, with a 
well-defined line of demarcation between softened and normal parts 
having the same facilities for conduction through the dielectric, to 
realise that there is yet much to learn about the subject. 

As a matter of fact, the author arrived at the conclusion several 
years ago that there existed a distinct type of deterioration different 
from the saponification effect described by Messrs. Dick and Fernie 
assoftening. The search for evidence on the point was a slow matter, 
because it was necessary that it should be of à practical nature and 
furnished as a product of working conditions. That is to sav, it had 
to consist of samples of faults in which the saponification effeets were 
absent, and yet showing similar physical characteristics. The 
evidence had to be born, not made, to be reliable and of value. It 
came first in a very curious form. 

A fault had occurred on a length of 37/138 high-tension three-core 
solid bitumen armoured cable working at 2,000 volts three phase. 
installed in a pit shaft. The shaft was full of steam and the tem- 
perature varied between 75°F. and 1007 F. 

No burn out had occurred, but on one phase a leakage to earth of 
about 20 amperes had been noted. The resistance of the fault was 
too high for it to be located by a loop test, and in attempting to locate 
it under working conditions by tracing the fall of potentiel in the 
armour, à heated area a few feet in length was discovered. At this 
part a length of about 20-vds. was cut out for investigation. When 
cold the resistance of the fault was over 20 megohms, and there was 
no trace of mechanical damage to the cable, or of an arc having been 
at any time set up between the faulty core and the armour. Dis- 
section of the interior part of the cable revealed an extraordinary 
condition of affairs, in that each of the conductors was found to have 
been displaced in an outward direction, one of them to a greater 
extent than the other two. At one part the thickness of vulcanised 
bitumen between the conductors and tapes (originally 220 mils) was 
reduced to about 100 mils on conductor 1, 50 mils on conductor 2 and 
15 mils on conductor 3. Some extraordinary conditions must have 
arisen in the shaft to bring about this peculiar distortion. This con- 
clusion was confirmed shortly after by the total collapse of the shaft, 
which was a very old one. 

The factors which evidently produced the deterioration in this case 
were heat, current and possibly moisture, in conjunction, of course, 
with an unknown time element. Prolonged heating by ordinary 
mcans would not by itself permanently soften the vulcanised bitumen 
to the consistency found in the softer parts. Although the heat had 
been produced by the current in this case, it was fairly evident from 
the coineidence above referred to that the current had some effect 
other than I*R heating. 


Chemical examination showed that there was an absence of the 
usual formation of free alkali in the fibrous wrappings of the cable, 
and the softened bitumen showed no trace of saponification. These 
instances, therefore, afford a confirmation that softening effects on 
bitumen cables could be produced which were apparently physically 
similar but chemically different, and brought about by means different 
from the commonly known saponification effects. It may be added 
that analysis did not reveal that anything of the character of de- 
vuleanisation had occurred. 

(e) Investigations in the Tropics.—Considerable addition to the 
knowledge of facts was made as the result of some investigations 
which the author had the opportunity of making some time later 
during a trip to the Ezst, and a résumé of some of the evidence 
obtained may be of interest at this stage. 

The cascs described are typical of 2 lerge number of each kind, and 
ell facts in connection with the investigations were recorded in detail, 
in conjunetion with others interested in the investigations, before 
attempting to arrive at conclusions es to causes. 

The first interesting feature was that the softening was in no case 
found to affect a whole length of cable. In some cases only a matter 
of inches in length of deteriorated bitumen sepa-ated parts which 
were normal ; in other cases yard after yard was found to be affected, 
often more on one side of à cable than on the other. This clearly 
showed that variations in material could have no relation to the 
trouble, because from the nature of the manufacturing processes the 
insulating material must slways be averaged over at least some 
hundredw ighte, whereas the deterioration frequently affected only 
ounces of it. 

Another interesting feature was that the local softening occurred 
indiscriminately on positive, negative and neutral cables. Again, 
there was nothing common to the deterioration in the degree of 
exposure of the cables due to methods of laying or installing. The 
cases examined comprised direct-laid armoured cables and un- 
armoured cables laid solid in iron troughing, as well as cables in 
feeder pillars which were more or less out of continuous contact with 
the ground or with earthed structures. In some cases badly deterio- 
rated cables were found adjacent to normal ones in the same trough 
or fceder pillar, apparently subjected to the same conditions and 
influences, showing that climatic influences per se could not be 
responsible for the trouble. Cables in stores furnished no evidence 
whatever of deterioration, showing that tropical temperature alone 
did not affect the insulation. 

Many other points were investigated in minute detail, and the 
general mass of positive and negative evidence was broadly tested to 
find some common ground for the observed facts. Then came an 
opportunity of examining several long services of paper-insulated 
vulcanised-bitumen sheathed wire-armoured cable on which faults 
had occurred, and which were being replaced. The average service 
in the East is much longer than at home, and it occurred to the 
author that a complete service would form for investigation purposes 
a sort of miniature parallel to the distributor and feeder systems, and 
would be more likely to produce concise evidence than isolated 
samples taken at various parts of a network, since they could be 
examined from end to end. In every faulty service examined the 
wire armouring was found to be more or less corroded throughout 
the whole of that part of its length which was in the ground. Similarly 
the vulcanised bitumen sheath was softened to a greater or less 
extent. Where the cables came above ground on the consumers 
premises, being usually eleated to the walls, the corrosion of the 
armour and the softening of the bitumen ceased, the latter especially 
showing a sha: p line of demarcation and an absolute retu;n to the 
normal condition. Extra corrosion of the armour and much more 
marked softening of the vulcanised bitumen invariably coincided 
with any fault on the service cable. In the case of services where 
two single cables were used, extra softening was invariably found on 
the corresponding part of the sound cable. 

The general corrosion of the armour did not appear compatible 
either in degree or distribution with the small burn-outs resulting 
from the faults; and this was very puzzling until the existence of & 
relatively enormous amount of general leakage on the system was 
proved, and armour bondings were found to be quite ineffective. 
These discoveries accounted for the general corrosion of the armour; 
and from the very marked coincidence of general softening of the 
vulcanised bitumen therewith, and the simultaneous cessation of 
corrosion and softening above ground, where leakage current could 
not flow, a close relationship between the leakage current and the 
softening of the vulcanised bitumen was indicated. Considerable 
support was afforded to this indication by the accentuation, as no 
above, of both features in the neighbourhood of faults on both sound 
and faulty cables. 

Having so far established a distinct relation between the leakage 
current and the softening effect, it remained to test the knowledge 
thus gained in other cases which were not so concise and well defined. 
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object of producing the softening under very exaggerated conditions 


An opportunity arose in connection with the re-fitting of some feeder 
and section p'llars, to the terminals of which bitumen-sheathed 
cables had been run direct in plac? of the more usual a-rangement 
of rubber-insulated ta‘ls. The cables were of the paper-insulated 
bitumen-sheathed unarmoured type, finished with tapes and lrd 
solid in iron troughing. The cables entered the bases of the p lli-s 
direct from the troughing through wood bushes made in halves. 
some of the cables in the pillars were distinctly soft to the touch, 
while others were quite firm. There wes no general distinction in 
this respect between positive, negative and neutral cables. In dis- 
mantling the pillars it was found that the wood bushes at the point 
of entry of the cebles were in most cases displaced, causing damage 
to the vulcanised bitumen insulation in varying degree. In the worst 
caves of damage the conductor was almost exposed, and in the best 
there was & marked indentation. In the latter instances the vul- 
cenised bitumen was normal, but where the vulcanised bitumen wa: 
actually damaged it was invariably softened to the point of exuda- 
tion. Browdly speaking, the degree and d'stribution of the softening 
was roughly p-oportional to the extent of the damage. 

It will be readily understood that the complications and varietions 
which can enter into effects that have been several years in the 
making tend to make direct deductions as to the primary cause very 
dificult, and therefore only a broad basis can be taken. Grouping 
the samples together showed that whe:e damage occurs at the 
bushes and at the lug-end seals on adjacent cables of different 
polarity, subsidiary leakage circuits shunted off the main leakage 
circuits between damaged positions at the bush may be set up along 
the cable coverings if the latter are of sufficiently low resistance 
to allow appreciable current to pass between the damage at the bush 
on one cable and the damage at the lug seal or elsewhere on a neigh- 
bouring cable. This would be the case under wet-season tropical 
conditions, That such shunt leakage circuits had actually existed 
was proved by the distribution of certain staining effects on the tape 
coverings of the cables, produced by an osmotic process due to the 
pasege of current along them under conditions of considerable 
humidity. Proof of this is too lengthy to be described here, but 
it may be stated briefly that the facilities for the passage of current 
and also the evidence of it having psssed generally coincided with 
the degree and distribution of the softening effects. It will be appze- 
cited that the whole of the trop:cel instances here referred to were 
particularly bad ones, and occurred under conditions of installation 
which should never have existed. 

The difference between the maintenance requirements and con- 
ditions of systems of solid-laid metallic-sheathed cables and of non- 
metellie sheathed cables respectively, and the relative likelihood and 
uncezta nty of faults rapidly declaring themselves, is well known to 
engneers. In the latter case, this feature, combined with faulty 
intellation, would naturally tend to p-oduce exaggerated case of 
deterioration, It will also be understood that it is not easy, end 
ertz'nly not justifiable, to draw conclusions from the examination 
of one or two isolated cases, but the evidence obteincd from a lago 
number of cases with due consideration of loca! conditions and suv- 
muidings pats the deductions drawn therefrom on a very differen: 
pene, 

(f) Summary of Results from Investigation in the Tropics.—The 
result of the investigation of these instances in the tropics may be 
summarised as follows :— 

Firstly, they showed thet leakage current played è prominent 
part in binging about softening of tke vulcanised bitumen, end the’ 
such currents, even of a very minute order, would produce a type 0i 
softening other than that c2used by saponification in the well-known 
manner. 

Neondly, that moisture must have been a factor in the cesc, 
although it was not proved that it had any other function then that 
of rendering fibrous coverings and other paths conductive. The 
relation of the distribution of stains in tape coverings to thet of 
siftening of the vulcanised bitumen is contirmatory evidence of its 
p esence, 

Thirdly, it appeared likely that, in the presence of the two p'e- 
ceding factors, this particular form of softening occurred more readily 
i tropica] than in temperate climates, end that temperature was, 
therefore, also a fector. (Climate would, of course, affect both the 
second and third factors, the alternations of temperature and 
moisture being extreme in most trop:cal countries.) 

Fourthly, time is obviously important in all changes of the kind 
under consideration. 

(9) Experimental Reproduction of the Second Type of Softening.— 
Attempts to reproduce the softening experimentally under 2pp-oxi- 
mately similar conditions to those noted in the sn situ investigations 
hed to be abandoned after a few months, as no positive results wore 
obtainable even when some of the conditions were somewhe! 
“taggerated. Other series of experiments were designed with the 


end then introducing or varying one fecto? at a time to determine its 
relative bering on the matter. The results of & number of p-e- 
liminary experiments showed that the softening could be produced 
by the combined action of heat end moisture. Also that the time 
element which even under faulty electrical conditions might be 
years could be reduced to weeks or even hours by varying th» tem- 
perature. 

In order to include the factor of current in this accelerated p-:o- 
cess of producing the softening effects, an apparatus was designed 
end made for treating semples in steam at temperatures from 212^ F. 
to about 290°F. the semples under test (0-25 in. radial thickness) 
being mounted on the central brass rod acting as one electrode 
(within a glass tube) and covered with a fine braid of copper wires 
carthed to the apperatus as the other electrode. ' The rate of transi- 
tion from the norma! to the softened state could be closely followed 


& P.D. of 250 volts (continuous current) being used either con- 
tinuously a3 a working condition or switched on at intervals for test 
purposes. 

A disadvantage of working under these accelerated temperature 
conditions is that the reletionship of the factors which enter into the 
case in practice are disturbed. For instance in practice the effect 
of current must be rclatively slow, and it was not surprising there- 
fore to find that it vanished when the other factors were exaggerated 
80 that the time is reduced from years to hours. This is illustrated 
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Fia. 7.—CURRENT CURVES OF Two SAMPLES OF VULCANISED BITUMEN 
IN STEAM AT 287°F. (40 LB. PER SQUARE [NCH PRESSURE). 


in Fig. 7, wivch shows that two seaples subjected to 5: com at 40 Ib. 
p-essure 287 F. broke down finally end completely in identical 
periods of time although current wes flowing continuously in one and 
only at half-minute intervals for test purposes in the other. «wi 

When the temperature is reduced to 2127 F., ani the tim» to attai 1 
softening (es indicated by electricel failure) is thereby extended to 
about 150 hours, the effect of current appiied continuously through- 
out the heating p.:riod just becomes appareat. 

(h) Chemical Nature of the Process Producing the Second Type of 
Softening.—In the earlier stages of thc investigation, as already 
mentioned, it wes proved that the physicel changes were not due to 
anything of the nature of spontaneous or chemically induced de- 
vulea iisetion. In the light of exporimoentel reproduction of the 
softening effects described above by the combined agency of heat and 
moisture (steam), hydrolysis of the glycerides of the fatty and 
hydroxy acids contained in the vulcanised bitumen was clearly 
indicated. The results of analysis of the softened material, and a 
comparison thereof with the results obtained with the original 

. vulcanised bitumen, confirmed this indication. 

The normal free acid in the raw materials is not increased by 
vulcanisetion, although it probably exists thereafter as sulphurised 
fatty acid. The process of softening, however, was found to be 
accompanied by an increzse in the amount of free acid, roughly in 
proportion to the degree of softening, the amount of acid being 


D2 


by teking reedinga of the current passing between the electrodes |. 


NUTS DEUS TE 


214 


— hi S 


THE ELECTRICIAN, 


NOVEMBER 20, 1914. 


approximately doubled in the case of moderately softened material 
and trebled in cases of conside-able softening. 

The general nature of the decomposition by hydrolysis is similar 
to that by saponification, excep: that in the former the fatty acids 
are not combined with an alkali, and therefore do not form soap3. 
This throws some light on the indiscriminate occurrence of the former 
type of softening on cables of any polarity and on alternating-current 
cables, and the restriction of the letter type to negative continuous- 
current cables. 

The increase in the amount of free acid which accompanies soften- 
ing has, as might be expected, & marked effect on the solubility. For 
instance, the organic matter of the softened compound is almost 
entirely soluble in benzene, wherezs only about 50 per cent of the 
organie matter in the normed vulcanised bitumen is soluble. 


(i) Means of Obriating the Second Type of Softening.—The ultimate 
object of the study of the softening effects was naturally to find and 
provide some meens of obviating them; and in view of all the facts 
brought to light by investigations in situ and experimental work, the 
best direction in which to work was obviously one in which protection 
would be afforded to the susceptible components of the material. 
One had to accep: the economic situation that the material had a 
distinct field of its own in electrical engineering practice, and dis- 
turbance of this situation by appreciably adding to the cost. or 
invariably p-oviding waterp ‘oof coverings (such as lead) in order to 
exclude moisture, was distinetly undesirable. 

Some form of colloidal filling having the requisite physical pro- 

perties to allow of its incoiporation with the vulcanised bitumen of 
such composition as not to be capable of decomposition by hydro- 
lytic action, and which at the same time would exert a maximum 
p^otective effect when p esent in small proportion, was clearly the 
ideal. After much experimental work it was found that high-grade 
vuleanised rubber could be treated in such a manner that it would 
fulfil the requirements as regards incorporation with vulcanised 
bitumen, and would, in addition, exert a surpzising degree of pro- 
‘tection against hydrolytic and selective action, even when used in 
small proportions. In fact, there was, apparently, some kind of 
mutual protective action, because the resistance to softening under 
the steam-p:essure conditions previously described was greater in 
the combined substance than in either of its components. 

It was found that the addition of about 6 per cent. of vulcanised 
rubber trebles the time required to produce the softening, and that 
up to about 12 per cent. the time is proportionately increased. When 
larger proportions are used the curve rapidly becomes steep, and at 
40 to 50 per cent. the protection from softening effects appears to be 
infinite. Remembering that the softening action only occurs under 
faulty conditions and requires five or six years to develop to a 
troubesome stage, the protection afforded by 5 to 10 por cent. of 
the rubber substance would appear to be ample under the worst 
cond'tions of practice. 


DISCUSSION. 


Dr. ALEXANDER RUSSELL, in opening the discussion, said that the 
Author, who was the first man actually engaged in the manufacture of 
cables to read a Paper before the Institution on the subject, had not 
contented himself with merely describing recent progress in manufacture, 
but had described many novel phenomena and new methods of manu- 
facture, and in those methods he (tne author) had taken a leading part. 
Incidentally the Paper proved that rule-of-thumb methods were no 
longer popular with cable manufacturers. He much appreciated the 
Author's method of putting a hollow lead tube inside a conductor, which, 
apart altogether from scientific advantages, lent. itself conveniently to the 
split conductor methods introduced by Messrs. Merz and Hunter. The 
part of the Paper which interested him most was that concerned with the 
intersheath method of grading. When high voltages were used very 
distinct economies could be effected by grading the cables, and the 
thicker the insulation of the cable and the thinner the wire insulated, the 
greater the economy effected. Formerly he used to recommend the 
Jona method of grading cables, but about five vears ago Mr. Atkinson, 
of Glover’s, explained to him the intersheath method, and on considering 
it he was convinced that it was a much better solution of the problem. 
The drawback to the Jona method was the assumption that the specific 
conductive capacity of the various insulated materials remained constant 
throughout the life of the cable. Users of the cable were not prepared to 
admit that assumption. Of course, the difficulty that struck one at 
firat was that with alternating-currents one expected large capacity 
currents on the intersheaths, but in designing the cables they had first of 
all to calculate what the potentials were at which the various inter- 
sheaths had to be maintained, so as to equalise the pressure across the 
dielectric, and by maintaining them at those differences of potential the 
stress would be equalised and thus the factor of safety of the cable in- 
creased. It was obvious that the capacity between the intersheath and 
the lead sheath was large, much larger than the capacity of the original 
cable, and so at first sight it would appear that the capacity currents in 
the intersheaths would be large, but luckily the capacity current on the 
inside of the intersheath was flowing in the opposite direction to the 
capacity current on the outside, and thus the actual capacity current on 


the intersheath was the difference between the two, and that led to some 
curious results when using intersheath methods. The capacity current 
on the inner core might be, for instance, one ampere per mile, and on the 
intersheath, say, also one ampere per mile, and if the cable was graded 
properlv the capacity current on the lead sheath outside should be the 
sum of the two, viz., 2 amperes per mile. The current on the lead sheath 
outside was equal to the sum of all the currents in the intersheaths plus 
the current on the inner conductor. The capacity currents were 
absolutely necessary because their function was to level up the stresses 
in the dielectric. For short lengths of cable, up to 10 miles or so, he 
thought the intersheath method would prove most useful, but for very 
long cables, of 100 miles or so, that method would be prohibitive until 
someone perfected.a device to overcome the difficulty of the capacity 
current. In order to lav stress on the main function of the intersheaths, 
he had been in the habit of referring to that method as the conductor 
laver method. While capacity currents were a drawback for the using of 
such cables with alternating current, they were particularly suited for 
high pressure direct-current. In the latter case the various lavers were 
maintained at the proper potentials by leakage currents, either natural or 
artificial, and those leakage currents were, of course, very much smaller 
than the capacity current, so that the method would be quite suitable for 
very Jong lengths of direct-current cables. 

Mr. E. H. Rayner said the arrangement explained by the Author of 
having a hollow lead tube to form the core seemed to be a waste of good 
metal; he thought that it might be practicable to use something less 
expensive and less heavy in the form, say, of a paper core. Although 
it was stated in the Paper that high voltage intersheath cables had been 
actually made and tested, it was not stated whether they had been laid 
and put into use. If that had been done, he would like to have some 
information as to how the intersheath had actually been fixed at its 
correct. potential. Had it been done by resistance, conduction or by 
capacity * It seemed to him that the great commercial difficulty of 
having some potential divider would make the adoption of the system 
very difficult. The Author had drawn attention to some experiments of 
his (Mr. Rayners) by which the breakdown of ordinary organic insulat- 
ing material could be shown by superposing a continuous potential on an 
alternating one, but he could not agree with the Author's interpretation 
of his results, which were due very largely to the decrease of ohmic 
resistance, as shown by the large current which might pass. During the 
last few months some experiments had been made with the method of 
superposing, with, he understood, good results in some directions, and he 
hoped that before long the results would be published. — He was. sorry 
that the Author had not given a description of the components of the 
insulating materials used in paper cables, the value of the dielectric 
constant of the materials, or the power factor of an ordinary high-voltage 
cable. Hóehstádter gave as a result of his experiments a power factor 
for a high-voltage cable of the order of 2 per cent. or 3 per cent., but the 
value of the present cables was appreciably less than that, and he believed 
that the physical properties commonly used could be made to vary in 
quite an unexpected manner by slight modification of the insulating 
material. He thought that if the Author had given information of those 
points he would have improved his valuable Paper. 

Mr. P. V. HUNTER felt that it was quite an achievement to have got à 
cable maker to write a Paper recording progress in such a way. The 
Paper might be taken, so far as it referred to extra high tension work, as 
recommending the single-core cable. He agreed with the Author that 
such cables would have a big field in the future, and it was for them to 
anticipate as quickly as possible what the field would be. At present 
there were a number of instances of such cables being used in series with 
extra high-pressure overhead lines, where the lines for some reason or 
other had to be taken underground. One would not, of course, expect 
to sce single core cables limited to that one application, but he did not 
think it would be possible generally to supersede the present three-core 
cable by existing single-core cable for extra-high-tension transmission 
and distribution purposes. Before one began to use single-core cables on 
an extended seale it would be necessary to consider one or two aspects 
of their use which might lead to enginecring difficulties. First of all. the 
eapacity current would be extremely high, and also, owing to the fact 
that the conductors were spaced certain distances apart, reactance was 
produced which might lead to a revival of the Ferranti effect. He 
feared, therefore, that it would be necessary to take some special steps to 
deal with that aspect of the single-core cable. The next drawback was 
the fact that with three-phase working with three single-core cables, in 
the event of the lead of two cables touching at two points, an extremely 
heavy current would flow with heavy loads. In that connection one did 
not quite know what to do. If one took the risk and assumed that they 
would never touch, then it was probable that if they did make contact it 
would be a bad contact. On the other hand, if one bound the two cables 
together then one had to put up with a loss which would undoubtedly 
be very appreciable. Obviously, single-core cables would not be used 
when three-core cables were possible, which, in effect, meant that single- 
core cables would only be used when the pressure of working was so hig! 
that three-core cables could not be used. "There was yet another difti- 
culty. No one would, of course, object to a cable of that sort if, in order 
to improve the factor of safety, intersheathing was all that had to be done 
to it, but he feared the methods that would have to be adopted for obtain- 
ing the voltage which had to bo impressed on the sheaths, and that the 
sheaths might be regarded as something that had to serve two purposes. 
First of all, on ordinary working pressure it had to keep the working 
stress on the insulation down below a certain point. Secondly, it might 
be regarded as something which ought to keep surge stresses down below 
& certain point. He feared, without knowing exactly what the arrange- 
ments proposed were, that so far as the surging point of view was Con- 
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cerned the conditions would be made very difficult. He did not see any 
satisfactory way of getting the voltage impressed on the intersheath 


without running some definite risk of having at times something equivalent 


to more than the working pressure impressed on the inner layer of insula- 


tion between the first sheath and the core, which was a condition in which 
one was much more liable to breakdown of the cable than if one had no 
sheath at all, and was an aspect which needed careful consideration before 
anv serious practical work was done with it. Surge should be impressed 


on the cable in order to watch its behaviour. 


Prof. ScHwARTZ said they would all agree that there were three main 


groups of properties which materials for the dielectrics of cables should 


possess, Firstly, they should have the electrical properties—insulation, 


ane and dielectric strength ; secondly, chemical properties such as 
stability and inertness ; and thirdly, mechanical or physical properties such 


as strength and flexibility. 


jt was of the utmost importance that these properties should be maintained 
over a very considerable period of vears. 


thow properties was by the physical and mechanical tests. He quite 
agreed with the Author that efforts to co-ordinate the physical properties 
of vuleanised rubber with electrical properties could not be successful in 
the present state of the art, but he sincerely hoped that that would not be 
understood to mean that they could afford in any way to dispense with 
the physical test at the present moment. The physical test was not 
used to determine the electrical properties of the diclectric, but to give 
an indication of the degree of permanence which those electrical properties 
possessed In given materials. With regard to the deterioration of rubber, 
he had found, as the result of a series of experiments he had carried out in 
conjunction with Dr. H. P. Stevens, that so far as the natural deteriora- 
ton due to air, moisture, &c., was concerned, the behaviour of plantation 
tubher compared favourably with the behaviour of Brazilian para rubber, 
so that rubber manufacturers had already reached the stage of excellent 
plantation rubbers which the Author thought might only be reached 
wmetime in the future. He was interested to find that the Author 
emphasised the danger of the presence of sulphur in the laver of rubber 
next to the strand, a place where they did not expect to find much 
sulphur, There were at least four sources from which sulphur might 
come in the pure rubber laver. First of all, sodium bi-sulphite was used 
as a preservative. Then, the rubber itself contained a small quantity 
of sulphide; thirdly, the curing of rubber resulted in a considerable 
quantity, and lastly, there was the sulphur from the vulcanising 


process, 

Mr. F.C. RAPHAEL presumed that in using the lead tube in the middle 
the author had fully assured himself that in the severest conditions of 
overload there would be no risk of the lead tube melting. Of course, 
extra-high-tension cables had frequently to bear very heavy overloads, 
and. if there was any melting, the fault instead of being local would affect 
the whole cable. In that connection there were two risks. If a break- 
down occurred in a cahle there were two possible courses of events. One 
might be gradual breakdown due to slight mechanical damave, and the 
other a regular sudden burn-out. Taking the gradual one first, the author 
hal a device for anchoring the potentials on either side of the intersheath. 
lf it was necessary for that device to pass big currents in order to keep 
the potential the same—and it was quite possible that that might be so— 
then it was possible that the intersheath itself might carry such a large 
current that there would be a risk of its melting. Suppose, however, that 
the device would not pass such large currents to maintain the potential, 
and it was purposely allowed to breakdown if the potential was too big 
to be made up, then they had the effect that the intermediate sheath 
assumed earth potential. and there was great risk of breakdown between 
the core itself and the intersheath. ‘That produced the possibility of an 
urdinary breakdown at several points, as there would be vreater stresses 
in the whole cable, and then, again, they had the possibility of currents 
pasing along the intersheath and melting it. With a sudden breakdown 
me could not rely upon the voltage between the intersheath and the core, 
and the intersheath and the outer lead being maintained up to a point 
and then going to & zero potential. 
on? of them would break through first, which would have the same effect 
asa breakdown in several places. The question of breakdown in several 
Haves was very important from quite another point of view than that of 
*niply having to repair a cable here and there. Such cables would very 
"obably be connected right through long lengths without disconnecting 
“exes and with lead sleeves soldered on. That meant that faults would 
be difficult of location. 

Mr. J. H. C, BRookixa remarked that, in regard to lead sheathing. the 
author had mentioned the increasing troubles due to traffic in the roads. 
He (the speaker) wished to emphasise the seriously damaging effect of 
vibration, He did not think the author was quite correct in saying that 
mulating rubbers lost their insulation after immersion in water. n 
fact, a period of 24 hours was usually given for the immersion of cables 
1 water during a test, and he had alwavs understood that that period 
*a3 to make sure that the cable had not appreciably suffered during its 
immersion. 

Mr. C. P. Sparks, who considered the subject from the point of view ot 
à supply engineer, took it that the prominent features of British practice 
Me, first of all, a good lead sheath and secondly, a wiped joint—two 
"atures which had been dominant in the great success and reliabiltiy of 
our distribution. The author had not said very much about jointing, 
which. to his mind, was of the first importance, and amongst the most 
radical improvements that had been made in distribution of late years 
xas that in respect of the method which, he believed, Messrs. Merz & 


They would also all agree that the materials 
should not only possess those qualities in the initial stages of their life, but 


The only means that he was 
aware of whereby they could to some extent forecast the durability of 


There was also the possibility that: 
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‘McLellan were the first to adopt. viz., the vacuum process applied to 
jointing, which ensured that the wiped lead joint was thoroughly sound. 
In regard to that question, the author had advocated the use of a porce- 
lain separator and oil. It might be that Mr. Beaver had in mind very 
much higher pressures than he (the speaker) had contemplated, but he 
was certainly of the opinion that the general idea of making a Joint as 

much as possible like a reinforced part of the cable was the best practice. 
As to the grading of cables, here, in this country, the distances of trans- 
mission and the powers they required to transmit would not warrant— 
at all events in the near future—pressures of more than 30.000 to 40,000 
volts. High pressures were not likely to be transmitted bv cables, but 
by overhead wires, and therefore the question of the grading of cables 
would be relegated into the far-distant future. He was much interested 
in the reference in the Paper to the impregnation of the insulating mate- 
rial. but he had not been aware that manufacturers were actually making 
on a large scale cables insulated with paper insulation that had been 
separately prepared and separately impregnated ; he would be glad 
to hear what were the characteristics of those cables under test. As 
Chairman of the Wiring Rules Committee he was interested in the author's 
reference to temperature rise. The National Physical Laboratory had 
carried out a very exhaustive series of tests for the assistance of that 
Committee, who were dealing with the question of cables in factories and 
houses, and had fixed a very low limit of temperature rise, the test only 
extending upto 15°F. The Paper referred to a temperature rise of 75 deg. 
and he would be very glad if the author could give them some information 
as to what was the limit of temperature rise that he considered could now. 
under the new conditions, be used in practice. It was suggested that at 
a later period the Wiring Rules Committee would be prepared to consider 
higher temperatures, but they wanted help from the manufacturers before 

doing so. They also hoped for great assistance from the Research Com- 

mittee of the Institution in dealing with that point. He was in total 

disagreement with the author in regard to bitumen cables, which, he 

considered, should be put in an entirely separate class. The bitu nen 

cable had proved itself to be treacherous, and it should be used oaly in 

special conditions as occasions arose, 

Prof. J. T. Morris referred to the series of tests given in the Paper in 
rezard to the expansion of two lengths of cables, which were laid on 
rollers, one end of the cable being fixed and the other free. The expansion 
measurements given for Cable A showed that the expansion increased as 
one passed along from the fixed end?to at least two-thirds of the wav 
alone. He would like to know whether the expansion extended even 
further along than that two-thirds. At the movable end it was found 
that a contraction occurred —a contraction, he understood, of the whole 
length of the cable. Therefore, a considerable amount of contraction 
occurred in the last length of cable. For the cable B the:e was a similar 
considerable effect produced at the two-thirds point, and therefore it 
looked as if there was some special reason for more contraction taking 
place at the movable end of the cable than at the other end. Those who 
had had to take up cables which had been heavily overloaded from time 
to time noted that the lead covering formed itself into a kind of concertina 
shape at the end, which was a proof that the lead was shifting with respect. 
to the copper conductors in the cable. Was it not possible somehow to 
fix the lead with respect to the copper at intervals throughout the cables ? 
Of course this could not be done by running a conductor through, but he 
thought some mechanical means might be found for keeping the positions 
relatively fixed with regard to one another, thus obviating the trouble 
caused by the lead breaking down. Referring to the diagram showing 
the variation of capacity with temperature in the case of four different 
compounds, he noticed that the measurements were made by means of 
direct current. Could the Author tell him whether the same results 
would have been obtained if the measurements had been made with 
He thought it was quite possible that a consider- 
able difference would be found. A good deal of discussion had taken 
place on thesubieet of intermediate sheaths. [t was now nine vears ago 
since he had proposed the method, and he ventured to think that that 
method would be used in the future. If cables were reauired for pressures 
above 50 kv. he showed that in the Thury-Highticld system it was par- 
ticularly easy of application. 

Mr. G. L. ADDEN BROOKE was glad to see that the problems had been 
approached by the Author, very largely from the chemical aspect. as 
distinet from the electrical aspect. Personally, he found the chemical 
problems the most difficult part of the work. and there was extraordinarily 
little information about them to be found anywhere. The Author had 
referred to his suggestion of using a wattmeter for forecasting the break- 
ing-down point. and also to Hóchstüdter, who had said that no change of 
the dielectric could be observed in a wattmeter. Thev were both to a 
certain extent true. The fact was that, due to a certain pressure, there 
were certain losses in a cable. If the cable was not a very good one, and 
the pressure was doubled, according to ordinary theory the losses should 
be four times as great. but if the losses were observed in a wattmeter 


aiternating current ? 


| thev would be found to be over four times, and if the process of doubling 


were proceeded with that ratio would keep going up. If what occurred 
in a cable with a certain voltage on it was watched on a wattmeter. when 
*he pressure was raised a very slight rise on the wattmeter was shown if 
the cable was not strained. That was due to the fact that the energy 
dissipated in the cable disappeared in the form of heat. If it was possible 
to make a perfect dielectric, so perfect that it would require a sensitive 
wattmeter to show the loss, these rises would occur as the square as the 
voltage was raised, and if each particular pressure was left on for a short 
time hardlv any rise at all would be abserved, for the simple reason that 
the heat dissipated was so small that it did not raise the temperature of 
the cable. That was a negative result, but vet it was a positive result 
inasmuch as the breakdown li nit of the cable was approached without 


2i6 


any appreciable rise, which showcd that the cable was a very fine one and 


.80 need not be strained any further. 

Mr. C. H. WorpIncuHamM said that the influence of tinning was very 
important, and had only quite lately been recognised bv manufacturers. 
An important point mentioned by Mr. Sparks was the exceedingly 
great difficultv of getting out of makers what was the limit of temperature 
for different classes of dielectric. It was vitally important not to heat up 
the dielectric of some cables, but they did not know the temperature 
which was damaging to various classes of dielectric. 

Mr. S. W. Meso did not see how the Author's Fig. 12 could have 
been calculated from the formule given in the Paper by Mr. Booth and 
himself, as the curve they arrived at was so very different from that given 
by Mr. Beaver. Owing to the fact that the Author did not state what the 
dimensions of the cables were it was difficult to locate the discrepancy. 
Of course, a comparison between cables which were intended for interna! 
wiring and cables which, as he gathered, were buried in the ground was 
altogether out of the question. The conditions were so vastly different. 
The really interesting point wax the tremendous difference between the 
Author's curve and the results ever given by anyone else. He would be 
giad if the Author could give them very full details of the history of the 
cables he used, a description of the apparatus and all about his experi- 
mental work. 

Mr. C. J. Beaver, in a brief reply. said he felt that appreciation for 
Dr. Russell was appreciation indeed, because so much of the conception 
upon which all that kind of work was based had been largely built up bv 
him. He could endorse all Dr. Russells remarks about the charging 
current. Dr. Russell had dealt at some length with the question of inter- 
sheathed cables being used for very long lengths, and one or two other 
speakers had referred to them as if it was a foregone conclusion that they 
would be used in very long lengths. From his point of view he hoped 
that that would be so, but he feared that it would be more as Mr. Sparks 
had suggested, that they would be used for short ends for connecting up 
overhead lines. Mr. Rayner wanted some information about the 
practical side of the intersheathed cable, as to how it was laid, connecte l 
up, &c. That type of cable, however, was only in the manufacturing 
stage at present. It was not in use anywhere, but it had got through 
its manufacturing troubles nicely. The best and most ordinary method 
which he imagined would be adopted in practice for fixing the voltage 
of the intermediate sheath would be by suitably tapped transformers. He 
was afraid that to give in detail all the things Mr. Rayner wanted about the 
description of components, &¢., would entail a separate Paper altogether, 
and would hardly he of direct interest to anybody except manufacturers. 
Mr. Hunter seemed to have gained the impression that the Paper recom- 
mended single-core cables for more or less ordinary use, but that was not 
the intention. The Ferranti effect was, of course, well known in cable 
testing work, and was in fact one reason why the voltage on the testing 
transformer had to be regulated by some such device as an auto-trans- 
former, instead of a regulator. He was very glad to hear the views 
expressed by Mr. Hunter as to what he feared in connection with main- 
taining the voltages on the intermediate sheath, because before that type 
of cable could come into use to any extent the co-operation of transformer 
and machinery builders would have to be obtained. As the hour was 
so late, he said that he would havetoreply in more detail in the "Journal." 
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SOME INVESTIGATIONS ON THE ARC AS A GENE- 
& RATOR OF HIGH-FREQUENCY OSCILLATIONS.* 


BY F. MERCER, B.ENG. 


Summary.—This Paper contains the results of a series of experiments 
on & copper-carbon arc when used as a generator of high-frequency 
oscillations. The author investigates the effect of the ratio of self- 
induction to capacity and the gas pressure on the production of oscilla- 
tions. 


A series of experiments on the high-frequency arc were published 
in the “ Burcau of Standards ` for May. 1907, by Mr. L. W. Austin. 
One of the most interesting points in the Peper was that dealing with 
the effect on the high-frequency current of increasing the pressure of 
gas surrounding the arc. Consideration of the underlying principles 
leads one to the conclusion that the effect of this should be to increase 
the amount of useful power that could be taken from the high- 
frequency circuit, and Mr. Austin’s work shows that this actually 
does occur. A curve connecting the p-essure in atmospheres and the 
secondary current in emperes shows that up to two atmospheres and 
beyond five the curve is practically flat, but in the intermediate 
portion the shunt current increases enormously, rising from 2-5 
amperes at two atmospheres to 12 at five atmospheres. The nature 
of these results leads one to the conclusion that further investigation 
is necessary, and for this reason the author made a series of similar 
experiments on the ordinary copper-ca^bon are. In the course of 
these some other properties peculia7 to the high-frequency arc 
were brought to light, and these will be referred to in due course. 

Apparatus.—'The arc was encased in a cast-iron cylinder, capable 
of withstanding mechanical p-cssure of 200 lb. per square inch. Th? 
copper electrode and the brass holder for the carbon electrode pass 
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through the ends of the cylinder, being insulated from them by 
ebonite, and a-e held in position by glands lined with ebonite fitting 
into annular sp2ces in the ebonite insulation of the ends. Asbestos 
packing is placed between the gland and the cbonite of the cover, and 
can be compressed by tightening up the gland, thus preventing 
leakage and at the same time allowing either electrode to be moved. 
In regulating, the carbon only was moved, the copper electrode 
rema‘ning stationary. The connections are shown in Fig. 1. The 
condensers used were of the Moscicki type, the respective capacities 
of the tour ava'lable’ being 0-00201, 0-00212, 0-00299, 0-00314 mfd. 
The inductance Ls consisted of 2-65 mm. wire wound on a square 
frame of 80cm. side. The copper electrode was 19 mm. and the 
carbon 20 mm. in diameter. A Lorentz wave-meter was used to 
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Fic. 1.—DIaGRAM OF CONNECTIONS. 


measure the oscillation frequency. All connections in the shunt 
circuit were made with thick copper wire in order to reduce its resis- 
tance to a minimum. 


E. perimental Results.—A few p-elimina-y tests were carried out 
to find the best conditions for producing oscillations. It was found 
that for steady burning : (1) The copper electrode should be negative: 
this conclusion is in agreement with observations made by Barreca.* 
(2) The magnetic field should be dispensed with, as steadier readings 
ean be obtained without it. (3) The arc length should be carefully 
adjusted. If this length is too short the oscillations will not pass, 
while if too long they are so irregular that no readings can be taken. 
There is. however, a definite length, varying from about 0-5 mm. 
to 2 mm., which not only gives steady oscillations, but which is least 


Shun! Current. 


0 2CO,CCO 409.000 €00,CO0 1,000,090 
Frequency, 


Constant capacity in shun‘ circuit 0 C012 mfd. 


£00,000 


Fic. 2.—CURVES SHOWING THE EFFECT oF ALTERING INDUCTANCE, 
KEEPING C'APACITY CONSTANT. 


Arc current at 470 volts — 1:4 amperes. 
»» 1,000 » 707 1:46 » 
470 99 62 » 
» 1,000 y» 07 74 » 


?» ** 


» volts  ,, 


?5 29 


liz dle to be affected by change in the conditions in the course of any 
pscticular experiment. 

In the first place experiments were made with a view to deter- 
mining the effect of arc length on the frequency and magnitude of the 
current inthe shunt circuit. Asit is a matter of considerable difficulty 
to measure accurately the distance between the two electrodes, and 


* THE ELECTRICIAN, Vol. LX., pp. 522-523, Jan. 17, 1908. 
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knowing that the arc current increases as the arc length is diminished | to obtain the conditions -for-maximum output from the arc, one or 


and vice versa, we can deduce from curves showing the variation of 


arc current, with shunt. current and frequency, that both the mag- 


nitude and frequency of the shunt current decrease as the arc Iength 
is increased. Now, with a copper-carbon arc it is à practical impos- 
sibility to ensure that the arc length should remain constant, even for 
ashort time. Therefore, even with the most carefully prepared arc 
of this description, the values of frequency and shunt current are con- 
tinually altering. By taking certain precautions before any experi- 
ment, however, these variations can be cut dowm to such an extent 
that their effect is hardly appreciable. AI e 

Effect of Ratio of Self-induction to Capacity.—It has been shown 
that the ratio of self-induction to capacity has an important influence 
on the production of oscillations. 
In order to examine this effect 
the following experiment wa3 
carried out. Keeping the capa- 
«ityconstant the inductance was 
slowly decreased one turn at a 
time. The curve connecting fre- 
quency with the current in the 
shunt circuit was found to be of 
the nature of a resonance curve, 
examples of which are shown in 
Figs. 2 and 3. With fairly high 
capacities in the shunt circuit a 
gradual increase in current was 
observable as the inductance was 
decreased, no apparent maxima 
occurring. This state of affairs 


900,090 


Frequency. 
3 


: 602,000 0°0C004 
might have been expected, for, 
in decreasing the inductance, the 
resistance of the shunt circuit 
is also decreased by a certain 500,000 000002 


amount. This resistance natur- 
allyhas considerable influence on 
the strength of oscillations, an 
increase in resistance giving a 
"decreased current and vice versa. 0 
However. in Figs. 2 and 3, in 
which condensers of smaller capa- 
city were employed, the shunt 
current had decided maxima, two or even three of these occurring in 
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other of these two -quantities has to be small and consequently 
steadiness of operation is sacrificed to output. The two curves 
shown in Figs. 2 and 3 are for 470 and 1,000 volts respectively. It 
will be seen that the two are similar, except that they reach their 
maxima at different frequencies. This, however, might be accounted 
for by differences in the arc length and current. 

Effect of Gas Pressure.—The experiments carried out to determine 
the effect of gas pressure were not conclusive. The maximum 
electrical pressure available was about 3,000 volts (direct current), 
which was obtained by connecting a 2,000 and a 1,000-volt generator 
in series. The maximum current given by the former was | ampere. 
When using 1,000 volts and over the copper electrode was earthed. 
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Fic. 4.—CURVES GIVING THE CONDITIONS FOR MAXIMUM SHUNT CURRENT FOR DIFFERENT CAPACITIES. 


| At the lower voltages (230 and 460 volts) it was found that altering 


certain cases. With a given capacity in the shunt circuit there is the gas pressure had little or no effect. At 1,000 volts, however, a 
then a definite value of inductance which gives high-frequency slight rise in current could be observed, while at 2,000 volts the curve 


Shunt Current, 


400,000 600,00 _ 800,000 1,000,000 
Frequency. 
Constant capacity in shunt circuit=0°00201 mfd. 
Fic. 3.—CcrvEs SHOWING THE EFFECT OF ALTERING INDUCTANCE, 
KEEPING CAPACITY CONSTANT. 


Are current at 470 volts —1:4 amperes. 
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; of inductance and capacity in the shunt circuit. 


between shunt current and gas pressure was comparatively steep. 
When a pressure of 3,000 volts was tried, no steady readings could be 
obtained. However, a comparison of the results obtained with 
230, 460, 1,000 and 2,000 volts leads to the conclusion that the 
shunt current obtainable increases as the electrical pressure is 
increased, and it is quite possible that at 5,000 volts, if mean read- 
ings could be taken, similar results could be obtained with the 


|! copper carbon arc as were obtained by Austin using silver-tipped 


Shunt Current. 


5 10 15 20 25 30 35 
Pressure in lbs. per square inch gauge. 
Fic. 5.—CURVE SHOWING THE EFFECT OF ALTERING THE GaAs PRESSURE. 


The magnitude of the effect is dependent on the values 
The plotted results 
in Fig. 5 were taken with a capacity of 0-0103 mfd. and inductance 


electrodes. 


| 09-0002 henry. 


Conclusions.—(1) There is a definite value of inductance for any 
given capacity, which gives a maximum current in the shunt circuit. 
(2) The effect of increasing the gas pressure becomes more marked as 
the electrical pressure is increased, but as the gas pressure rises the 


oscillations of maximum power. The inductance necessary to give | steadiness of the arc diminishes. The effect is somewhat similar to 


this effect, and the corresponding shunt current, and the frequency, 
are plotted against capacity in Fig. 4. The steadiness of the oscilla- 
tions depends on the values of the inductance and capacity, being 
Very poor with either small capacity or small inductance. ln order 


that obtained by increasing the arc length. (3) Any effort made to 
increase the output by the use of a magnetic field, or by altering the 
arc length or the resistance in series with the arc, is detrimental to the 


steadiness of operation. 
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SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editoria) 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but notlater than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING during the continuance of the war. 


ELECTRIC CABLES. 


The meeting at the Institution of Electrical Engineers 
last Thursday was unusual in so far as the programme 
included a very comprehensive Paper on the subject of 
cables by Mr. C. J. BEAvER. This subject is one on which 
it is difficult to induce the manufacturer to speak, and, as it 
is the manufacturer who knows more than anyone else 
about & question of this kind, published information of 
value is scarce. We do not doubt that engineers generally 
will welcome the Paper read by Mr. BrEavER, the more so 
because it is written from the chemical point of view, which 
is often neglected. | 

We suppose it will be generally agreed that no Paper on 
electric cables at the present day is complete without a 
consideration of the problems of grading. This subject has 
arisen from time to time for a good many years. There is a 
certain fascination in the idea of varying the insulation 
with the radial distance from the conductor so that the 
specific inductive capacity at any point is such as to give 
a uniform potential gradient, or variation in some other 
way, so as to reduce the insulation to a minimum. In 
practice, however, there is a good deal of difficulty in 
carrying out this idea. It is impossible, commercially, to 
vary a dielectric continuously, and apart from this there is 
some difficulty in finding svitable dielectrics whos2 properties 


differ to the required extent. The paper that is used in 


cables may be loaded with mineral matter in order to obtain 
varying specific inductive capacities, and different oils may 
be used, but in any cas? the range is rather limited, and the 
permanency of the assumed conditions is doubtful. 

It has also been suggested that metal intersheaths might 
be interposed at certain radial distances, and that these 
sheaths might be kept at certain definite potentials. thus 
avoiding some of the difficulty experienced in grading by 
means of capacity. In this method a unitcrm dielectric 
would be used between the conductor and one sheath, or 
between any two sheaths. Mr. BEAVER gives brief details 
of a cable constructed on these lines. from which it seems 
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that good results can be so obtained. Probably the 
objection that the user will feel to this class of cable is that 
it introduces an additional complication at the generating 
station. In order to ensure the assumed electric stresses in 
his cable he must have an additional device at the station 
by which the pressure is subdivided so that the inter- 
sheaths are kept at certain definite potentials. Pressure 
rises might occur if care were not taken in putting such a 
device into operation, thus subjecting the cable to greater 
pressures than those for which it was made, and there would 
be the risk that, if, by any chance, this subdivided pressure 
were not maintained, the cable might be subjected to 
excessive strain. If, for example, one of the intersheaths 
became earthed instead of being at a high pressure, the 
result might be very harmful to the cable. On the whole, 
we think we may say that the feeling is that these cables are 
very Interesting examples of cable making, but they do not 
come within the sphere of practical working until we reach 
very high voltages, such as 50,000 volts and above. 
There may be instances in which short lengths of cable will 
be required for voltages of this order; but, generally 
speaking, any transmission at such high pressures wl] 
certainly be carried out. by means of overhead conductors, 
and therefore it seems doubtful whether cables of this type, 
interesting as they are, will ever be commercially used to 
anv great extent. 

One of the most interesting parts of Mr. BEAvER's Paper, 
an abstract of which is continued in this week's issue of THE 
ELECTRICIAN, is that in which he deals with the question of 
bitumen cables. Our readers will remember that bitumen 
has received considerable attention recently on account of 
certain accidents that have taken place, and a report was 
issued on the subject by a Board of Trade Committee. 
Apart from the use of bitumen as a material for sealing 
in solid systems, vulcanised bitumen has been largely 
used in cables, generally very successfully, but sometimes 
with unfortunate results. Cables have failed at times 
when there seemed to be no particular reason for such 
failure. In such cases it is extremely difficult to trace the 
causes, because the failure is usually the result of several 
vears’ working. Mr. BEAVER gives an interesting account 
of certain faulty cables which have passed through his 
hands. In each case the cable as a whole was perfect, but 
at certain points the bitumen, from some mysterious cause, 
had softened, and displacement of the conductors had 
consequently occurred. 

In such cases there are many different effects to be taken 
into account. The current may be continuous or alternat- 

ing; the temperature may be somewhat high, either due to 
overloading or climatic conditions ; there may be leakage ; 
and there may be moisture and consequent chemical action, 
which may be aggravated by osmosis. We cannot here go 
into the various points of evidence, but, as a result of an 
extended investigation, Mr. BEAVER came to the conclusion 
that leakage currents played a prominent part, and that 
such currents, even if very minute, will produce softening. 
Moisture is another cause, and, considering the fact that 
this trouble occurs more in tropical countries than in 
temperate climates, it seems that temperature also has an 


important effect. By means of certain apparatus, Mr. 
BEAVER has been able to reproduce the softening in 
vulcanised bitumen by the combined action of temperature 
and moisture, so that the bitumen becomes more and more 
conductive although the effect of time is rather masked 
under these conditions. It appears that these defects can 
be largely prevented by the addition of some 5 per cent. of 
vulcanised rubber, which has a protective effect. We may 
therefore hope that Mr. BEAVER has succeeded in producing 
an effective remedy in addition to clearing up a com- 


paratively obscure effect. 


REVIEWS. 


[Copies of the undermentioned works can be had from THe ErEcTRICIAN Offices, post 
free. on receipt of published price, addine 3d. fcr books published under 2s. Add 


10 per cent. for abroad or for foreign booxs.] 


Die Fabrikation und Bigenschaften der Metalldrahtlampen. 
By Dr. Puir. N. L. MULLER. (Halle: 1914, Wilhelm Knapp.) Pp. 


ix.+ 192. M.8.60. 

This small volume deseribes the manufacture and properties 
of drawn wire tungsten lamps. both the ordinary l-watt 
lamp and the high-power half-watt lamp now used for halls and 
large spaces. The book opens with a very brief résumé of the 
history of the glow lamp. and then gives a sufficient account of 
the relation between radiation and temperature to emphasise 
the importance of high temperature for the filament, and the 
advantage that metals possess over carbon in their greater 
departure from black body radiation. In this last connection 
" Die Ziele der Leuchttechnik," by Dr. Otto Lummer, is recom- 
mended for a complete account. Twelve pages are given to 
an account of the tantalum and osmium lamps, and the remain- 
der of the book deals solely with the tungsten lamp. Dr. 
Müller describes the Wolfram ores and their reduction, the 
properties of the metal and different methods of obtaining 
filaments by squirting pastes of the fine metallic powder. Then 
fellow accounts of three ways of producing ductile tungsten 
from the hard brittle product obtained by frittting the powder. 
Both the thorium oxide and the nickel alloy processes are 
extremely curious, and the rationale of neither is fully under- 
stood; but the discovery made in the laboratories of the 
General Electric Company at Schenectady that by passing the 
brittle rods of fritted tungsten, heated to a bright white heat, 
through a Davton s rotary swaging machine, wires are obtained 
which are ductile at a low red heat, and are flexikle in the cold, 
is described as a veritable technical triumph. Itis this method, 
it is stated, which has superseded all the others. The following 
sections deal with the preparation of diamonds for the drawing 
process, the construction of the lamp itself, the glass operations, 
the intricate questions connected with the wire mounting, 
attempts to find substitutes for platinum for leading-in wires, 
and with vacuum pumps, especially Gade’s molecular pump 
which Dr. Miiller expects to displace entirely, the mercury and 
oil pumps for final exhaustion. Then follows a section on the 
properties of the lamp vacuum and the effects cf filling the bulb 
with different gases, especially chlorine. Then an account of the 
Nitra lamp, the half-watt lamp with a spiral conductor and 
a nitrogen filling, which we should like to translate if space 
permitted. Sections on various physical questious connected 
with tungsten lamps conclude the volume. The book is clearly 
written and well arranged, is the work of a man learned in his 
own subject, and seems to be an excellent survey of the field. 

The tungsten drawn wire lamp as we now have it is, notwith- 
standing its very simple construction, a product of immensely 
refined and extended research. It would be hard to point to 
anything comparable with it in this respect. Is the work 
complete, or have we any prospect of further advance ? To 
improve the solid incandescent conductor as an efficient source 
of light, we have to raise the temperature which the filament 
will bear with a reasonably long life. The limiting temperature 
is not that of melting, but that of a certain rate of disintegra- 
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tion. Carbon has a melting point far above that of any metal, 
but disintegrates at a relatively low one, and has the further 
disadvantage of being nearly a black body. A temperature 
of 2,000°C., with an efficiency of 2-5 watts per Hefner candle, 
is about its limit for practical conditions. though it may be run 
economically at a higher temperature with a shorter life. where 
the charge for energy is high. The Nitra lamp is run at 2.400 C. 
with 0-5 watt per candle. No change of material is likely to 
improve matters, as the melting point of tungsten, 2.900°- 
2,965°C., is probably higher than that of any other metal or 
alloy, and the temperature at which the metals disintegrate 
seem to rise pretty well with the melting point. Nor is there 
much prospect of finding an otherwise suitable material with 
_a better selective radiation than the metals. Dr. Müller's 
opinion seems to be that unless the cause of disintegration of 
carbon can be discovered, and the effect corrected, the Nitra 
lamp represents about the limit of advance. But the history 
of the incandescent lamp has been so full of ‘surprises—the 
carbon lamp, the Nernst lamp, the metal filament lamp, have 
each in turn come as shocks to the electrical industry—that 
prophecy is dangerous. Stil the indications are that for 
further advance we must look to the luminescence lamps. 


W. A. P. 


STANDARDISATION RULES OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS. 


(Continued from page 182.) 
DIELECTRIC TESTS OF MACHINERY. 


The test voltage shall be successively applied between each electric 
circuit and all other electrical circuits and metal parts grounded. Inter- 
connected polyphase windings are considered as one circuit. All wind- 
ings of a machine except that under test shall be connected to ground. 

The frequency of the testing circuit shall not be less than the rated 
frequency of the apparatus tested. A sinc-wave form is recommended. 
The test shall be made with alternating voltage having a ciest value equal 


to the y Z times the specified test voltage. The testing voltage for all 
classes of apparatus shal] be applied continuously for a period of 60 
seconds. | 

VALUES OF TEST VOLTAGES. 

The standard test for all classes of apparatus, except as otherwise 
specified, shall be twice the normal voltage of the circuit to which the 
apparatus is connected, plus 1,000 volts. 

Exc eption.—Alternating-current apparatus connected to permanently 
grounded single-phase circuits, for use on permanently grounded circuits 
of more than 300 volts. shall be tested with 2°73 times the voltage of the 
circuit to ground+ 1,000 volts. 

Exception.—Distributing transformers. ‘Transformers for primary 
pressures from 550 to 5,000 volts, the secondaries of which ate directly 
connected to consumers’ circuits and commonly known as distributing 
transformers, shall be tested with 10,0C0 volts from primary to core and 
secondary combined. The secondary windings shall be tested with twice 
their normal voltage plus 1,000 volts. 

Exception.—Auto-starter transforme.s or staiting compensators, used 
for starting purposes. shall be tested with the same voltage as the test 
voltage of the apparatus to which they are connected. 

Exception.—Household devices. Apparatus taking not over *660 
watts and intended solely for operation on supply circuits not exceeding 
250 volts, shall be tested with 900 volts. 

Exception.—Apparatus fot use on circuits of 25 volts or lower, such as 
bell-ringing apparatus,f electrical apparatus used in automobiles, 
apparatus used on low-voltage battery circuits, &c., shall be tested with 
500 volts. 

Exception.—Ficld windings of alternating-current generators shall be 
tested with 10 times the exciter voltage, but in no case with less than 
1,500 volts. 

Exception.—Field windings of synchronous machines, including motors 
and converters requiring to be started fiom alternating-current circuits, 
shall be tested with 5,000 volts when the field is wound for 125 volts, and 
with 8,000 volts when the field is wound for 250 volts or over. In no case 
shall the test voltage be lower than that given above for alternating-current 
generators. 

Exception,—Phase-wound rotors of induction motors required to 
reverse in service. Jn order to allow for the extra voltage caused by the 
increased frequency at the instant of reversal, this test shall be four times 
standstill voltage plus 1,000. 


* The present code power limit for a single outlet. 
t This rule does not include bell-ringing transformers of ratio 125 to 6 


volts. See Code. ia 
dii 
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Exception.—Switches and circuit control apparatus above 6CO volts: 
shall be tested with 21 times rated voltage plus 2,0C0. 

Exception.—Assembled apparatus. Where a number of pieces of 
apparatus are assembled together and tested as an electrical unit they 
shall be tested with 15 per cent. lower voltage than the lowest required 
on any of the individual pieces of apparatus. 

Transformers with graded insulation shall be so marked. They shall: 
be tested by inducing the required test voltage in the transformer and 
connecting the successive line leads to ground. 


MEASUREMENT OF VOLTAGE 1N DIELECTRIC TESTS OF MACHINERY. 

Use of Voltimeters and Spark-gaps in Insulation Tests,—When making 
insulation tests on clectrical machinery, every precaution must be taken 
against the occurrence of any spark-gap discharges in the circuits from 
which the machinery is being tested. A non-inductive resistance of 
about l ohm per volt shall be inserted in series with one terminal of the- 
spark-gap. If the test is made with one electrode grounded, this resis. 
tance shall be inserted directly in series with the non-grounded electrode. 
If neither terminal is grounded, one-half shall be inserted directlv in. 
series with each electrode. In any case this resistance shall be as near 
the measuring gap as possible and not in series with the tested apparatus. 
This resistance will damp high-frequency oscillations at the time of 
breakdown and limit the current which will flow. A water tube is the 
most reliable resistance. (Carbon resistors should not be used, because- 
their resistance becomes very low at high voltages. 


For Machinery of Low Capacitance.—When the machinery under test 
does not require sufficient charging current to distort the high-voltage- 
wave shape, or change the ratio of transformation, the spark-gap should 
be set for the required test voltage and the testing apparatus adjusted: 
to give a voltage at which this spark-gap just breaks down. This adjust- 
ment should be made with the apparatus under test disconnected. The- 
apparatus should then be connected, and, with the spark-gap about 20 per 
cent. longer, the testing apparatus is again adjusted to give the voltage- 
of the former breakdown, which is the assumed voltage of test. This: 
voltage is to be maintained for the required interval. 


For Machinery of High Capacitance.—When the charging current of the 
machinery under test may appreciably distort the voltage wave or: 
change the effective ratio of the testing transformer referred to in the 
first adjustment of voltage with the gap set for the test voltage should be 
made with the apparatus under test connected to the circuit and in 
parallel with the spark-gap. 

When making arc ove: tests of large insulators, leads, &c., partiak 
arc over of the tested apparatus may produce oscillations which will 
cause the measuring gap to discharge prematurely. The measured 
voltage wil then appear too high. In such tests the “ equivalent '" 
ratio of the testing transformer should be measured by gap to within 
20 per cent. of the arc-over voltage of the tested apparatus with the tested 
apparatus in circuit. The measuring gap should then be greatly 
lengthened out and the voltage increased until the tested apparatus. 
ares over. This arc-over voltage should then be determined by mul- 
tiplying the voltmeter reading by the equivalent ratio found above. 


Direct measurement of the spark-over voltage over one gap by another 


gap should always be avoided. 

Measurements with Voltmeter.—In measuring the voltage with a volt- 
meter, the instrument should preferably derive its voltage from the high- 
tension circuit, either directly, as with an electrostatic voltmeter, or 
through an auxiliary ratio transformer. It is permissible to measure the 
voltage at other places, such as the transformer primary, provided cor- 
rections can be made for the variations in ratio caused by the charging 
current of the machinery under test, or provided there is no material 
variation of this ratio. In any case, when the apparatus to be tested is. 
sufficiently large in relation to the testing apparatus to cause wave dis- 
tortion, the voltage must be checked by spark-gap (as given under the: 
heading " Sphere Spark-gap "). A crest-voltage voltmeter has advan- 
tages over a root-mean-square voltage voltmeter in determining the 
maximum cyclic value of the testing E. M.F., since it eliminates the 
necessity for determining the crest factor of the E. M.F. wave. 

Measurements with Spark-gaps.—lf proper precautions are observed, 
spark-gaps may be used to advantage in checking the calibration of 
voltmeters when set up for the purposes of high-pressure tests of the 
insulation of machinery. For such calibrating purposes the needle 
spark-gap should preferably be used for voltages from 10 kv. to 50.kv., 
because of the larger air-gaps involved; a sphere spark-gap should be 
used above 50 kv. 

The Needle Spark-gap.—The needle spark-gap shall consist of: new 
sewing needles supported axially at the ends of linear conductors which 
are at least twice the length of the gap. "There must be a clear space 
around the gap for a radius of at least twice the gaplength. The sparking 
distances in air between needle points for various root-mean-square 
sinusoidal voltages in millimetres are as follows :— 


Table V.—wNeedle- point Spark-over Voltages with No.00 Sewing Needles.. 
(At 25?C. and 760 mm. barometer.) 


R.M.S. R.M.S. 
kilovolts. Millimetres. kilovolts. Millimetres. 
10 cor 11:9 40 se 62-0 
15 "- 18:4 45 ius 15:0 
20 oe 25:4 50 cas 90-0 
25 M 33-0 00 .. 1180 
30 T 41:0 70 ... 1490 
35 see 51-0 80 .. 1800. 
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REGULATION. 


The above values refer to a relative humidity of 80 pe~ cent. Variations 
from this humidity may involve appreciable variations in the sp arking A number of definitions is given stating what is meant by the regulation 
in various cases, and these are followed by notes on the condition to be 


distance. i 
The Sphere Spark gop Tu Jestis dad er als shall Le followed induch testa.. 
itably mounted metal spheres. o extraneous body or externa , 
Pert of the circuit shall be near Fhe gap within twice the diameter of the CONDITIONS FOR TESTS OF REGULATION. . 
spheres, The shanks should not be greater in diameter than one-fifth Excitation.—In commutating machines, rectifying machines and syn- 
the sphere diameter. Metal collars, &c., through which the shanks | chronous machines, such as direct-current generators and motors, as well 
as in alternating-current generators, the regulation is to be determined 


' extend, should be as small as practicable, and should not during any ulati t 
under the following conditions, so as to maintain the field adjustment. 


measurement come closer to the sphere than the maximum gap length 

used in that measurement. The sphere diameter should not vary more | constant at that which gives rated-load voltage at rated-load current. 

than 0*1 per cent., and the curvature, measured by a spherometer, should | (1) In the case of separately excited field magnets, constant excitation ; 

not vary more than 1 per cent. from that of a true sphere of the required | (2) in the case of shunt machines, constant resistance in the shunt-field 
(3) in the case of series or compound machines, constant. 


diameter. |. | circuit; or 
All gaps are affected by barometric pressure and temperature, and if | resistance shunting the series-field windings. . 
Tests and Computation of Regulation of Alternating-current Generators, — 


tests are not made at 25°C. and 760 mm. barometer appropriate correc- 
tions must be applied. The Institute is not at present prepared to make | Any one of the three following methods may be used, They are given in 
PP y g y y are g 
recommendations as to the amount of such correction. The sparking | the order of preference :— 
distances between different spheres for various root-mean-square sinu- Meihod a — Thè roculati be A directie bv Tosdinscth 
; po .— gulation can be measured directly by loading the 
soidal voltages will be assumed to be as givert in Table VI. generator at the specified load and power factor, then reducing the load 
DE m to zero, and measuring the terminal voltage, with speed and excitation 
ae RM ee M dE adjusted to the same values as before the chanze. "l'his method is not 
ee woh gobo HR generally applicable for shop tests, particularly on large generators, and 
it becomes necessary to determine the regulation from such other tests. 
| 


as can be readily made. 


Sparking distance in millimetres. 


| 125 mm. spheres. 2 250 mm. spheres. | 500 mm. Spheres, Method b.—This consists in computing the regulation from experi- 
| | -— — —— | mental data of the open-circuit saturation curve and the zero power- 


factor saturation curve. The latter curve, or one approximating very 
closely to it, can be obtained by running the generator with over-excited 
field on a load of idle-running under-excited synchronous motors. The 
power factor under these conditions is very low and the load saturation 
curve approximates very closely the zero power-factor saturation curve. 
From this curve and the open-circuit curve, points for the load saturation 


Ro a ge ee ONG 
volts, | One | Both | One | Both . One Both 


Land ee | ee eS | | ae, See 


40 " 
50 244 | 244 
60 | 30-0 30:0 29 29 curve for any power factor can be obtained by means of vector di agrams. 
70 36:0 36-0 35 35 
8 | 420 42-0 41 41 41 41 ^ 
9) | 490 49-0 46 45 46 45 
100 56:0 55:0 52 51 52 51 
120 71-0 64 63 63 62 T C 
140 88-0 78 77 74 73 E 
160 110-0 92 90 85 83 o ade” // Normal Voltoge 
180 109 106 97 95 g : 
200 , | 128 123 108 106 x "b 
220 150 141 120 117 = 
20 . | 177 | 160 133 130 æ | 
| 260 | RN |. 148 144 = ! 
290 m . | 163 158 
31. quy ES 171 i 
307 DM 187 | 
4 7 ul 5L. "P ENS 214 204 ! 
360 | | 234 221 
l 


o 


, 
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The sphere gap is more sensitive than the needle gap to momentary 
rises of voltage, and the voltage required to spark over the gap should 
be obtained by slowly closing the gap under constant voltage, or by 
slowly raising the voltage with a fixed setting of the gap. 


Le] B FIELD EXCITATION 


riz. ! 


To apply method b it is necessary to obtain from test the open-circuit 
saturation curve OA, Fig. 1, and the saturation curve BC at zero power 
factor and rated-load current. At any given excitation, Oc, the voltage 
that would be induced on open circuit is ac, the terminal voltage at zero 
power factor is bc, and the apparent internal drop is ab. The terminal 
voltage dc at any other power factor can then be found by drawing an 
E. M.F. diagram* as in Fig. 2, where ¢ is an angle such that cos $ is the 
power factor of the load, be the resistance drop (IR) in the stator winding, 
ba the total internal drop and ac the total induced voltage, ba and ac being 
laid off to correspond with the values obtained from Fig. 1. The terminal 
voltage at power factor cos ¢ is then cb of Fig. 2, which, laid off in Fig. 1, 
gives point d. By finding a number of such points the curve Bdd’ for 
power factor, cos ¢, is obtained, and the regulation at this power factor 
(expressed in per cent.) is eid since a' d' is the rise in voltage when 


the load at power factor cos ¢ is thrown off at normal voltage c' d’. 


INSULATION RESISTANCE OF MACHINERY. 


The insulation resistance of a machine at its operating temperature 
shall be not less than that given by the following formula :— 
Tusuléiionaesit aues iesu voltage at terminals f 
ndisse MI MEEO NMST cated capacity in k.v.a.+ 1,000 


The formula only applies to dry apparatus. Such high values are not 
attainable in oil-immersed apparatus. Insulation resistance tests shall, 
if possible, be made at a direct-current pressure of 500 volts. Since the 
Insulation resistance varies with the pressure, it is necessary that, if a 
pressure other than 500 volts is to be employed in any case, this other 
pressure shall be clearly specified. The order of magnitude of the values 
obtained by this rule is shown in Table VII. 


| 


Table VII 

^ Mec Generally, the ohmic drop can be neglected, as it has very little in- 
ro voltage | Megonms fluence on the regulation, exoept in very low-speed machines, where the 
of machine. | | armature resistance is relatively high, or in some cases where regulation 
Pai 100 k.v.a. 1,000 k.v.a. | 10,000 vis at unity power factor is being estimated ; for low power factors its effect 
100 0-091 0-05 is negligible in practically all cases. If resistance is neglected, the 
100... 0-91 0-50 0:091 simpler E.M.F. diagram, Fig. 3, may be used to obtain points on the load 

0000... 9-1 50 | 0-91 saturation curve for the power factor under consideration. 
10000 ^ "nnm 8*0 | 9:] Method c.—Where it is not possible to obtain by test a zero power 
Lr d puc isi factor saturation curve as in (b), this curve can be estimated closely from 
open-circuit and short-circuit curves, by reference to tests at zero power 


factor on other machines of similar magnetic circuit. Having obtained 
the estimated zero power factor curve, the load saturation for any other 
power factor is obtained as in (b). 

* Method b, for deducing the load saturation curve at any assigned 
power factor, from no-load and zero-power-factor saturation curves 
obtained by test, must be regarded as empirical. Its value depends upon 
the fact that experience has demonstrated the reasonable correctness 


of the resulta obtained by it. 


It should be noted that the insulation resistance of machinery is of 
doubtful significance by comparison with the dielectric strength. The 
insulation resistance is subject to wide variation with temperature, 
humidity and cleanliness of the parts. When the insulation resistance 
fall below that corresponding to the above rule, it can in most cases of 

design, and where no defect exists, be brougbt up to the required 
standard by cleaning and drying out the machine. The insulation resis- 
e. test may, therefore, afford a useful indication as to whether the 
machine is in suitable condition for the application of the dielectric test. 
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Thus, method (c) is the same as (b), except that the zero power factor 
curve must be estimated. "This may be done as follows: In Fig. 4, OA 
is the open-circuit saturation curve and OE the short-circuit line as shown 
by test. The zero power factor curve corresponding to any given cur- 
rent, BF, will start from point B, and for machines designed with low 
saturation and low reactance will follow parallel to OA, as shown by the 
dotted curve BD, which is OA shifted parallel to itself by the distance 
OB. In high-speed machines, or in others having low reactance and a 
low degree of saturation in the magnetic circuit, the zero power factor 
curve will lie quite close to BD, particularly in those parts that are used 
for determining the regulation. This is the case with many turbo- 
generators or high-speed water-wheel generators. In many cases, 
however, the zero power factor curve will deviate from BD, as shown by 
BC, and the deviation will be most pronounced in machines of high 
reactance, high saturation and large magnetic leakage. The position 
of the actual curve BC with relation to BD can be approximated with 


CORRESPONDENCE. 
—9——— 
OUR TRADE AND GERMAN METHODS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : T am glad of Mr. Paul's expression of opinion upon the 
British svstem of technical education. He speaks with con- 
viction founded upon long experience, and it is sad indeed to 
hear him say he has been forced to the conclusion “ that the 
benefits to British trade accruing from technical education are 
quite incommensurate with the time and money expended." 
Convinced as I am that Mr. Paul is entirely wrong when he 
makes such a statement, I realise that to disprove 1t is too long 
a task to be undertaken in a letter. His opinicn is, however, 
entirely at variance with the following fact which has come 
within my own experience: the certificate of a good British 
Engineering College throws open the way to the engineering 
department of every important firm in the United States. 
Without such a certificate à man mav enter the drawing offices, 
the shops or some sections of the commercial departments, but 
his experience will have to have been unusally wide if he is to 
attain to the rank of “ engineer.” And the American is no 
child in his appreciation of trade values. 

Mr. Paul's opinion of the average technical student is any- 
thing but flattering. he finds that he can “ neither work strenu- 
ously ner think and plan clearly ; his ideas of first. principles 
and practical requirements are hazy," in short, he has been 
ruined and * must be trained anew.” Yet when I look through 
a long list of graduates from technical colleges I find that after 
one or two years the average student is doing well, and after 
lour or five vears has got far bevond the average position 
reached by untrained men. How can I reconcile these things 
except by concluding that something is wrong with Mr. Paul's 
method of judgment ? 

Mr. Paul devotes one-half of his letter to the criticism of 
engineering colleges and their methods. He complains that 
the student is given “ desultery work under luxurious con- 
ditions,” and speaks of a famous engineering college in which 
students carry their private cushions from room to room. How 
am I to reconcile such a statement with the facts cf my own 
observation which tell me that it would require a student of 
unusuallv strong character—and very muscular withal—to 
transport a cushion even across the threshold of an engineering 
college. Perhaps Mr. Paul is referring to the almost forgotten 
time when electrical engineering was rather the pastime of the 
leisured than the business of the busy. I Ave seen cushions 
in use in instrument factories and in drawing offices, and their 
use has conduced to etlicienev. 

Celleges, evening classes, lecturers, sandwich systems. 
teaching authorities, technical students, these and all con- 
nected with them—in their present state—are condemned as 
ineffective, they should be swept away and replaced by “ narrow 
but thorough vocational training ” as a “ basis for the future 
culture of the majority of lads.” 

I will not try to deal in detail with such random criticism. 
It is clear that Mr. Paul has sought very earnestly and has 
failed to find the sort of man he requires, and it is natural that 
he should blame the schools. He is, however, entirely illogical 


sufficient exactness by investigating the corresponding relation as 
obtained by test at zero power factor on machines of similar charac- 
teristics and magnetic circuit. Or curve BC can be calculated by 
methods based on the results of tests at zero power factor. After BC 
has been obtained, the saturation curve and regulation for any other 
power factor can be derived as in method (6). se 

Tests and Computation of Regulation for Constant- potential. Trans- 
formers.—The regulation can be determined by loading the transformer 
and measuting the change in voltage with change in load at the specified 
power factor. ‘This method is not generally applicable for shop tests, 
particularly on large tiansformers. 

The regulation for any specified load and power factor can be com- 
puted from the percentage resistance drop and percentage reactance 
drop in the windings as follows : To compute the regulation of a constant- 
potential transformer it is necessary to obtain the equivalent resistance R 
and impedance drop E.. The equivalent resistance R of primary and 


TERMINAL VOLTAGE 


Short Circuit Current 


0 B FIELD EXCITATION 
Fia. 4. 
secondary combined is found by multiplying the secondary resistance by 


the square of the ratio of turns and adding it to the primary resistance. 
The impedance voltage E; is found by short-circuiting the secondary 
winding and measuring the volts necessary to send rated-load current 
through the primary. The reactance drop is then 


IX— A/ (x2) 


where P=impedance watts as measured in the short-circuit test. Let 
E- rated primary voltage, | 
IR — resistance drop in volts, 
IX —reactance drop in volts, 
qr= 100 IR/E= per cent. resistance drop 
Then— qx== 100 IX/E— per cent. reactance drop. 


l., For unity power factor, 
l 2 
Per cent. regulation=q,+ 200" 


2. For inductive loads of power factor m and reactive factor n, 
Per cent. regulation = mq.-- nq,4- mE LA 


(To be concluded.) 


in condemning the whole system of technical education because 
its youngest and least developed branch, the trade school, has 
disappointed him. It is not easy to discover just what sort of 
student Mr. Paul wants, but if I am logical in supposing he 
wants that which he now is trying by his own effcrts to create 
(for he has recently begun to provide trade educaticn at his 
own factory), I conclude that what he wants are men who are 
hard workers, content with modest pay, gifted with common 
sense and ingenuity, possessed of a little knowledge of 
physics and mathematics, and able to handle tools. 

It ought to be possible for him to find such men among the 
students who have completed the first year of an evening 
course. It is seldom possible, and to my mind there are two 
main reasons for this ; first, students entering tbe first year cf 
a technical evening course have an inadequate knowledge of 
English, Physies and Arithmetic; and second, that such stu- 
dents are overworked and underfed— they are, as Mr. Paul says, 
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“drowsy,” and “ the vcice of the lecturer becomes as the buzzing 
of an aeroplane overhead.” Many work from 6 a.m. to 6 p.m. 
and are paid but a few shillings a week. A third reason—and 
here I think that Mr. Paul is doing the nation a service in 
bringing the matter forcibly forward—is that the sort of training 
hest suited to the needs of many young students is not available. 
We have but few properly conducted engineering trade schools. 
Training such as is given in the first year of a technical course 
at an evening school is not well adapted to the needs of the 
trade students. 

I have spoken cf the inadequate preparation possessed by 
the average student who takes the first year of a technical 
evening course. For this I believe our elementary school 
system of education is at fault. A well-meant endeavour is 
heing made to cover the shortcomings of the svstem cf pre- 
liminary education by a sert of plaster applied by what are 
called Junior Technical Institutes. I am glad to see that 
comething is being done and trust it may preve successful. 
Would it not have been better—more efficient, and in the long 
run more economical—to have gone to the root of the matter, 
the improvement of our system of preliminary education ? Our 
present system of preliminary education seems to me compar- 
able with the following system of gardening. Take a plot of 
rough ground, giving no thought at all to its nature or possi- 
bilities; employ an underpaid gardener, telling him exactly 
what tools to use and how he shall handle them, threatening 
him with dismissal if he should dare to use any ecmmon sense 
in giving special treatment to special hinds of ground, or m 
endeavouring to Improve upon standard methods of treatment. 
Seatter the same sort of seed uniformly upon each spot. of 
ground whether it be chalk, clay, rock or peat, and compel the 
vardener every day to draw out a careful diagram showing 
xactly where each seed fell. Now hand over the garden to 
the service of the community. 

Improvement in preliminary education could not he ex- 
pected. however, to entirely get over the difficulty felt by Mr. 
Paul, since no doubt there are students who, given the most 
perfect preliminary training, are suited by natural gifts and 
envirenment rather for the trades than for the professions, For 
these, trade schools are needed. 

In facing new problems, whether of education, art, trade or 
any other matter we ought not to forget that the United States 
is the world's greatest laboratorv— new things are always being 
tried, discarded, improved, developed. and the results are being 
carefully tabulated and analysed. They are at present, very 
husy in the States upon the trade schools preblem and are 
getting into a terrible muddle over it. It would pay us to 
watch them carefully befcre we decide upon extensive work 
in this direction. 

As affecting trade efficiency we can learn much, I think, by 
observing what the big American manufacturing firms are 
doing, as, for instance, the General Electric Co. of Schenectad v, 
ard the Westinghouse Electric Co. of Pittshurg. The latter 
company has two distinct educational courses: (1) for the 
apprentices who come as graduates from the engineering col- 
leges, (2) for non-technical men. Originally their apprentice- 
ship course for technical college graduates consisted of two 
Years spent in test rooms and drawing offices. Latelv they 
have found it necessary to supplement this with class room 
Instruction. Need for such instruction casts no slur upon the 
college training of the men, since the instruction consists chiefly 
In information regarding the special forms of apparatus and 
methods of construction employed by Westinghouse and the 
methods of trade used by the firm, and in advice of a purely 
commercial nature. 

The course for non-technical men consists of compulsory 
class work during working hours, and voluntary evening school 
classes, The latter will no doubt be unnecessary as soon as 
the trade schools have been properly developed. No one would 
suggest, I think, that it should be the work of the colleges to 
five the specialised instruction which Westinghouse gives to 
its graduates; Has Mr. Paul seen clearly the distinction to be 
drawn between the things which it is his own duty to teach his 
men and those which the schools should teach them ? 


This raises the broader question of the duty of the master to 
his workmen from the points of view of the master's good, the 
men’s good and the nation’s good. The three goods are one, 
but the master seldom realises it. America is already awaken- 
ing to this fact. I will give one typical instance : The men in 
the Fels-Naptha Company of Philadelphia are engaged. in 
making soap, they need no general knowledge of machinery or 
tools, their work is of an automatie nature, not tending to 
broaden or develop. The company has, therefore, equipped 
a machine shop and has published the following notice: "If 
vou would like to learn the machinist’s trade we will give vou 
one week a month in the machine shop, and two evenings a 
week in drawing rooms. We will pay all expenses of this 
school and will pay your wages for this week just the same as 
for other weeks. You must agree, however, that at the end of 
three vears when you have completed the training which we 
offer, that vou will leave the employ of this company and fellow 
vour trade." That is mv answer to Mr. Paul when he says 
that a cable company in making automatic machines of its 
employees is serving itself, the man and the community. Isay 
it is a poor, selfish, unworthy method of service and is a dis- 
credit to the nation. Even a soap maker puts this company 
to shame. 

My object in this letter has been to show first that Mr. Paul's 
remarks are not really relevant to the question of the prejudice 
of our manufacturers against technical students, the particular 
case of his own prejudice not touching the grade of student to 
which I referred: next, that his complaints have a serious 
ground which it is our duty as teachers to try to remove ; and, 
finally, to point out important matters in which the ways and 
methods of manufacturers work against the interests of the 
nation, the workers, and so also of the masters themselves. 

I must add a word with reference to the G.P.O. Sounder. I 
pointed ont that the design cf this instrument is so foolish and 
uneconomical that it costs the Post Office three times as much 
as it ought. Mr. Paul does not dispute this fact, but he points 
ont that in our electrical instrument-making classes at tlie 
Northampton Institute this very " Sounder has long been a 
sort of standard chef d ceuvre," and he asks whether the students 
have been instructed " to consider its design or guided towards 
producing something better than the conventional article." 
Tc the question I merely reply that he must be an unusually 
dull student who requires to have pointed out to him that the 
design is bad ; every stroke of the file tells him how foolish the 
design is. Why even a skilled mechanic is given four hours in 
which to file up one swan's neck—which would he better if not 
filed at all ! | 

It is true that this sounder is a set exercise, and I shall be 
sorry if it ever disappears as such. If, say. the Queen's Hall 
Orchestra were to inflict’ “ Home, Sweet Home, with varia- 
tions " upon its audiences week by week I should loudly com- 
plain, on the score that it was wasting its patrons’ money on 
worthless composition. Nevertheless I trust that this familiar 
fantasy will always find an honoured place amongst the exer- 
cises of beginners, for it relieves the monotony of scales and 
provides scope for technique. | 

Of course the G.P.O. will do nothing in the matter ; it has a 
reputation for conservatism which is very dear to the rate- 
paver.—1 am, &c., 

london. Nov. I6ch. 


F. M. DENTON. 


THE POINT FIVEN. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : [ had not the privilege of attending the annual meeting 
of the Association, but I am interested in the address of the 
Chairman and the subsequent discussion as now published. It 
seems to me that at last this energetic Association has broken 
fresh ground. They evidently realise that there is something 
to be done besides the continual advocacy of ultra cheap units. 

Although, to a great extent, Mr. Pickvance’s address merely 
takes the form of a new rally on the general question, yet Iam 
pleased to see here and there well-timed warnings to those 
engineers who may be disposed to rush in and, irrespective of 
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the consequences, join the Association. with all the responsi- 
bilities such membership entails. 

I am especially pleased to note that the Chairman draws 
attention to the position of the smaller undertakings in relation 
to this question of cheap units for domestic supply. I took 
the opportunity of attending the discussion which took place 
at the recent Birmingham Convention, and on that occasion 
the members will probably recollect I made a particular point, 
as an outsider, in warning the engineers of the smaller under- 
takings against the dangers which might possibly threaten 
them if they had adopted the 0-5 tariff without mature con- 
sideration. I incidentally pointed out that such undertakings 
could not possibly afford to deal with the matter in the same 
way as their confrères of the larger undertakings having a good 
power demand, for the simple reason that the larger under- 
takings could afford to experiment with the domestic load at 
cheap rates without any serious immediate risks, whereas the 
smaller undertakings who copied them could only do so at the 
risk of the financial stability of the undertaking itself. 

En passant, I was very glad to note in a recent issue that my 
old fiiend from Poplar has once again drawn attention to the 
beneficial effect of his ever-increasing power demand in relation 
to the question of increased profits. (We shall soon he in 
perfect agreement.) 

The Chairman suggests that as things are at present it is not 
to be expected that the smaller undertakings will come in to 
the Association. Į do not quite follow him in this statement, 
lor I notice that out of 20 undertakings representing the present 
membership of the Association 12 of them, according to the latest 
returns, sold less than 6} million units per annum, and that 
only three of the undertakings reached an output of 20 millions. 

I do not wish to again arouse a previous controversy by 
entering into anything like a protracted dissertation, but I 
think it must be admitted that the majority cf undertakings 
. represented in the Association are undertakings that have only, 
comparatively speaking of course, a small power load. 

However, the most important part of the address was in 
reference to the question of trading powers. It is my opinion 
that this is at the root of the whole question. That the theory 
of the 0-5 tariff, if it may be so put. shall prove itself in practice 
it is essential that units shall be sold in large quantities as well 
. as at cheap rates ; but how are large quantities of cheap units 
to be sold if the present throttling of the supply business is to 
he continued by the refusal to grant to all undertakings reason- 
able trading powers ? Central station engineers are expected 
to deal with their undertakings from a commercial standpoint, 
and yet they are denied the ordinary trading facilities granted 
to any other class of business. More would be done to further 
domestic supply by a whole-hearted joint endeavour on the 
part of municipal undertakings and the Point Five Association 
to secure these general powers than could ever be done hy the 
adoption individually of excessively cheap rates, rates which 
from the financial point of view will often not bear criticism, 
and serve only to arouse the latent opposition of the anti- 
municipalist. 

In Newport we are particularly fortunate in having possibly 
as full trading powers as any undertaking in the Kingdom, and 
the effect of these has been verv marked for some vears past. 
Most of these powers were obtained under our 1906 Act. at 
which time the number of motors on hire was about 90, having 
a total capacity of some 800 n.r. To-day we have nearly 450 
motors, representing over 4,000 H.P., and out of our total units 
sold last year (4,929,683) nearly 2,000,000 is represented by 
power supply, which is almost exclusively derived from the 
motors on hire. We have had the same results with private- 
arc lighting and by the sales of radiators and every other con- 
ceivable class of domestic apparatus, and in addition the hire 
purchase of complete power and lighting installations on 
extremely favourable terms to ourselves. It would not be at 
all difficult to forecast what the position of our undertaking 
would have been had we not obtained these powers. 

Desirable as it is that some friendly arrangement should be 
arrived at between the Electrical Contractors’ Association and 
municipal undertakings, I do not think this is to be expected 
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vet. Tt must not be overlooked that the contractor is inter- 
ested in supporting the municipal supply undertaking only so 
far as he can sell fittings and execute wiring contracts. After 
the immediate sale has been effected he derives no further 
benefit from the transaction. 

In regard to the execution of wiring contracts by municipal 
undertakings, while due regard must be had to the rights of 
the electrical contractor who has embarked his capital in that 
class of business, at the same time in my opinion it is essential 
that municipal undertakings should have powers to carry out 
the same work. It is not absolutely essential that the Elec- 
tricity Department should actually carry out the contract 
with its own staff and materials. It is quite possible for them 
to sub-let the contracts to responsible contractors of repute, 
the Electricity Department charging a reasonable percentage 
to the consumer for supervision, and accepting responsibility 
for the installation for a period, say, of 12 months. This is the 
arrangement I have adopted in Newport, and it has answered 
admirably. Not only has it been found that contractors are 
keen to tender to tlie department on this basis, but the con- 
sumers themselves in the majority of cases prefer the arrange- 
ment. They like to feel that their interests are being safe- 
guarded by a public department, and it is interesting particu- 
larly to note that where contractors know they are tendering 
as possible sub-contractors under the Corporation their prices 
are invariably higher than when they tender direct. Such an 
arrangement as I have outlined is one of the best safeguards 
against shoddy work. 

Where would the general power load have been to-day had 
we depended upon the electrical contractor for the pushing of 
electric motors ? The average contractor has no intention of 
risking his capital in the way it would be necessary to if con- 
tractors generally were to adopt motor hire or even the hire of 
other apparatus. It is the same with electric cooking. If an 
undertaking has not powers to hire electric cooking apparatus, 
electric irons, &c., I do not see how it is going to succeed with 
its domestic supply. It is no use offering cheap units if you 
cannot offer on equally cheap terms the apparatus to absorb 
those units. Here, again, the manufacturer as well as the 
contractor would appear to be throttling to a great extent 
progress bv the absurd prices which are to-day being asked fcr 
cookers, even of the most elementary design. The present 
price of electric cooking apparatus, in my opinion, is ridiculous, 
and until the manufacturers are prepared to accept reasonable 
profits and are prepared to see the gradual return of their 
capital moneys laid out by way of experiment, instead of en- 
deavouring to recoup themselves at the first timeof asking, there 
is very little prospect of the advecate of cheap units for domestic 
purposes finding an outlet for his superabundant energy. 

With regard to the question of the apparatus itself, this is surely 
only a matter of development. All classes of apparatus on the 
market to-day their good points. Some, it is true, have a great 
many bad points, but it is time to be done with the continual 
reiteration of opinion as to the right types of cookers on the 
part of central station engineers, opinions having a diversity 
factor which would gladden the heart of even Mr. Bowden. 
Rather let them expend their energies in endeavouring to secure 
for municipal undertakings the same powers as are possessed 
by the gas companies. The improvements in design will come 
fast enough when there is a general demand created which will 
be sufficiently great to secure keen competition.—I am, &c., 

Newport, Mon. A. NicuorLs Moore, 

Nov. 17th. Borough Electrical Engineer. 


CALCULATION OF THE MAGNETISING CURRENT OF 
THREE-PHASE INDUCTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: Tam much obliged to Mr. Clayton for pointing out that 
I have misread his first letter, and also for the clear explanation 
of the nature of his objection to the above article. Mr. Clayton 


Ps Beg» y 
finds our value for Ko =- 1- —1.36 too high, and prefers 
| i oe menn id 
Kloss's value of 1:27. Now, in so far as 1-36 is about 1 per cent. 


above the values 1-34 and 1:35 we obtained in different parts 


\\ 


-7 


225 


THE ELECTRICIAN, NOVEMBER 20, 1914. 


TO THE EDITOR OF TUE ELECTRICIAN. 
Siz: Your correspondents who are discussing this question 
both seem to take it for granted that the whole flux is usefully 
emploved in the production of the back E.M.F. cf the moter. 
The most important harmonic of the flux wave, the third, 


of our investigation, he is quite right. The reason for taking 


Ka - 136 was clearly explained, however, and it has been 
seldom inv experience to Improve on this accuracy in practice. 
In anv case, [I am thankful to Mr. Clayton for drawing mv 
attention to this point, for it shows the desirability of deter- 


mining this figure from actual results. 


Regarding the other points in Mr. Clayton's letter. Foam 


unfortunately unable to agree with him. The curve m Fig. 3v 


is from an actual machine, and a mean density m the gap from 
3.000 to 1,900 covers a wide practical range of induction motors. ! wave of applied E. M.F. except by the merest chance ; more- 
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FLUX WAVES. 


will produce E.M.F.s in the winding, the net value cf which, 
between terminals, is zero. The other flux harmonics will vive 
rise to E.M.F.s having five, sever, &c., times the fundamental 
frequency, which will not correspond to any harmonics in the 


over, their magnitude and phase will alter, with 
respect to the fundamental, when the machine 
is loaded. 

It follows therefore that only the fundamental 
of the flux wave is ef any service in producing 
the back EM. of the motor. 

Theory indicates that in a delta-connected. 
motor, or in a squirrel-eage motor with appre- 
ciable slip. secondary reactions would be set up 
which weuld modify the shape of the flux wave 
in an important manner. This is confirmed by 
experiments I have made, the results of which, 
I hope. will be pubhshed shortly —Lam, &e., 

London, Nov. 16. F. T. CHAPMAN. 
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AN ARTIFICIAL RAINBOW. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: Never having heard of a similar co- 
incidence as the following, [ thought perhaps 
a deseription. might interest some of your 
readers. 

On walking along the Thorpe Bay Esplanade 
about 6 p.m. last night | was struck with the 
activity and mtensity of the searchhghts at 
Sheerness, about stx miles away. 

Turning north to my house, mv back then 
being towards the searchlights, and on looking 
at the skv, I saw a perfect " ram-bow," only 

This was cast bv the searchlights. 


The degree of saturation in the teeth depends largely on the | white in appearance. 
On the black-looking sky this had a very grand effect.— 


densities at which the copper is worked, that is, on the relative 
amount of copper and iron used—a very variable figure m 
different firms. Fortunately, within the practical range, the 
effect of the saturation of the teeth on the value of Ku, as 
shown by Kloss, ls not appreciable. 

With Mr. Clavton’s other statement. that 1-27 would be more 
nearly correct for our value of Kat, I must also entirely dis- 
asee. As F pointed out. Kloss's figure of 1-27 is based on 
what we called the pointed M.M.F. curve, and corresponds to 
the MALE. : AT; 2 — 2-12 q.u.I. Our figure 1-36 ts based on 
the mean (sine) M.M.F., for which A Tewe —22£quI.— Had 
Dr. Kloss. or someone else, taken Rus from the un " uu 
bution due to the flat-topped M.M.F. curve, it would have been 
vet higher, with the corresponding M.M.F. : ATw2 = 2-15 qu. E 
To illustrate this, Mr. J. W. Sims has kindly drawn out these 
three cases in the accompanying diagram. Curve d” is taken 
from Fig. 3¢ in the article, and the results are given in the 
following Table :—- 


Be Area Mean or- — Ordinate at aur. MMF. 
curve f : : ads 6n 

inem.? dinatein cem. 60° in em. | const, 
Pointed TS 03:0 10:43 13-4 | ]:28 212 
Curved” vu. 02-8 10-3 13:8 Dibo mo 
Flat top ....... 1-6 ló:1s 146 | 1-43 odo 


The first ease corresponds to Kloss's, the second to the 
Miters method. The third case shows how a further value for 
Ks is obtainable. The magnetising current will be practi- 
cally the same, whichever of the three methods is used. 1 
think this example shows clearly that the value of Kac depends 
o how it is obtained, and can just as well be 1-31 as 1-28 or 
M3. Tf, therefore, the mean M. M.F. curve is used, the corre- 
sponding value of Ko must also be used. and not that obtained 


ni some other M.M.F. curve.—I am, &c.. 
3 * : 
Lol jn, Nov, 16, STANLEY PARKER MITH. 


| 
| 


Roserr Birk irr. 


] am, &c., 
Borough Electrical Engineer and General] Manager. 


Southend-on-Sea, Nov. 13. 


LEGAL INTELLIGENCE. 


—— 
Goodbody v. Poplar Corporation. 


Last week a Divisional Court (Mr. Justice Darling, Mr. Justice Sankev) 
heard plaintiff's appeal from a decision given bv His Honor Judge Bray 
in the Bow County Court in an action by him against Poplar Corporation 
for damages for personal injury occasioned by an explosion of gas in a 
street box. 

Mr. VacnELL. K.C. (for appellant), said the action in the County Court 
was tried by a jurv, who assessed the damages in favour of plaintiff at 
£25. but they answered a number of questions put to them by the Judge 
in favour of the Corporation, for whom the Judge entered judgment. He 
(Mr. Vachell) contended that, notwithstanding the answers of the jury, 
judgment ought to have been entered for plaintiff for the amount. of 
damage assessed by the jury. In September of last year plaintiff was 
walking along the footpath of Bow Conmon-lane when there was an 
explosion in an electric chamber under the pavement. It seemed that 
gas had escaped and accumulated in the chamber whee it was ignited 
by an elect ic spark, with the result that the cover of the chamber was 
blown up, causing injury to plaintiff, in respect of which he sued. In 
reply to questions left to them by the judge, the jury found that the 
chamber did not constitute à nuisance and that the Corporation had not 
heen guilty of negligence. After heacing lezal arguments Judge Bray held 
that he was bound by the findings of the jury and gave judgment for 
defendants. Counsel submitted that negligence did not matter, and that 
the Court was not concetned with the question of whether the chamber 
was a nuisance or not. He contended that according to recently decided 
cases the Corporation had established " a dangerous thing ` on the high- 
way ; they had control of it, and if in consequence of anvthing that hap- 
pened, even if it was the act of a third party, the “ dangerous thing ” 
caused injury to anyone, liability would follow as a matter of course, 


226 THE ELECTRICIAN, 


Without calling upon Mr. Thorn Drury, K.C., who appeared for re- 
spondents, their Lordships dismissed the appeal with costs. 

Mr. Justice DARLING said it was not contended for a moment that the 
mere destruction of an electric fuse and the escape of a spark alone caused 
the injury to plaintiff. No injury would have resulted had there been 
no gas in the chamber which defendants had not put there and which they 
could not have kept out. The gas had escaped from a main over which 
the Corporation had no control. 

Mr. Justice SANKEY concurred, and said plaintiff might have joined the 
Gas Company as defendant. 


North British Wireless Schools (Ltd.) v. Mayne. 


Sheriff Laing has given his decision in this interdict action. — Pursuers 
sought to interdict defender from carrying on, or from being interested 
in the business of wireless telegraphic instruction in Aberdeen, and 
alleged that in breach of agreement defender had commenced and carried 
on business at Aberdeen by opening a school for instruction in wireless 
telegraphy. Defender pleaded that the Court at Aberdeen had no juris- 
diction as he was not carrying on business in Aberdeen at the date of the 
raising of the action, and that service had not been made upon him 
personally within the Sherifidom. Defender also counterclauned. for 
£200, alleged to be due to him by pursuers. 

Some time ago the Sheriff-Substitute allowed proof on the question of 
jurisdiction, and thereafter evidence was led and the parties! agents 
heard. "The following is the Sheriff-substitute’s interlocutor, in which he 
holds that jurisdiction has been constituted in the action by reconvention. 
Having resumed consideration of the cause, he finds in fact that defender 
had not resided within the jurisdiction of the Court for the period of at 
least 40 days immediately prior to the raising of the action; that de- 
fender did not carry on business and had not a place of business within 
the Sheriffdom at the date of the raising of the action ; that there is no 
ground for apprehending that defender intends to return to Aberdeen 
and commit a breach of his agreement with pursuers: that the action 
arises out of a delict committed by defender within the jurisdiction of 
the Court, but although he has not been personally cited by pursuers, he 
has through his agent appeared and lodged defences to the action, and 
that in the action defender has counterclaimed against pursuers for £200 
or such other sum as may be found due. Finds in law that defender is 
subject to the jurisdiction of the Court in respect (a) that he has appeared 
as defender in an action of interdict raised against him in respect of an 
alleged delict committed within this Sheritfdoin, and (b) ex reconventione, 
in respect that he has in the action lodges a counterclaim against pur- 
sucrs. Meantime he continues the case for further procedure, 


Read v. Stella Conduit Co. and Another. 


On Tuesday Mr. Justice Joyce delivered à considered judgment in this 
action, in which plaintiff sought an injunction to restrain an alleged 
infringement of plaintiffs’ letters patent (No. 18,375 of 1905 and No. 
21,604 of 1906) for iron tubular elbows or couplings for connecting the 
ends of tubings and in improvements in fittings for electrical conduits. 
‘The case was reported in THE ELECTRICIAN for Oct. 30. 

Mr. Justice JovcE, in the course of his Judgment, described the con- 
duits and tubes which formed the subject matter of the patents, and he 
also described the way in which the frames of bicycles were joined or 
connected together. The latter device (the ordinary bicycle grip and 
socket) was well known at the date of plaintiffs’ letters patent, and in 
his opinion there was no subject matter in plaintiffs’ alleged invention, 
and, therefore, the letters patent were invalid for want of subject matter. 
The action would be dismissed, with costs. 

A stay of execution was granted for three weeks, with the view to 
plaintiffs considering whether they would take the case to the Court of 


Appeal. 
Re National Electric Construction Co. (Ltd.) 


On Friday last Mr. Justice Neville sanctioned a petition for the reduc- 
tion of the company's capital. Counsel for the petitioners stated the 
proposal was to reduce the capital by £125,000, which had been lost or 
was unrepresented by available assets. The original capital was £250,000 
divided into 250,000 shares of £1 cach, and of those 170.000 had been 
issued, Resolutions had been passed that the capital of the company 
should be reduced from £250,000 to £135,000, divided into the same 
number of shares of 10s. each. It was proposed to write off 10s. per 
share from each of the 170,000 issued and reduce the 18.000 unissued 
shares to shares of 10s. There was exhaustive evidence of the loss, and 
there was no opposition to the petition. 


PARLIAMENTARY NOTICES. 


The following additional notices of intention to apply for powers 
relating to electricity supply and electric traction have been published :— 
PROVISIONAL ELECTRIC LIGHTING ORDERS. 

Haworth Urban Council ; Altrincham Electric Supply Co. (to authorise 
company to transfer to the Altrincham & District Electric Supply Co. 
(Ltd.), or some other company or person, the undertakings authorised 
by the Altrincham and Bowdon (1893), the Ashton-on-Mersey (1896) and 
the Altrincham and Bowdon (Extension) (1912) Orders, &c.). 


TRACTION BILL. 
Rhondda Urban Council: To authorise construction of additional 
tramways in Clydach Vale and Blaenrhondda, the granting of leases of 
tramways, &c., 


NOVEMBER 20, 1914. 


PARLIAMENTARY INTELLIGENCE, 


——M——— 


LONDON STREET LIGHTING. 


In the House of Commons on Monday, the Home Secretary (Mr. R. 
McKenna) stated in reply to a question by Mr. Touche that he had been 
informed by the Commissioner of Police that the police returns showed 
no increase in the number of traffic accidents occurring by night. The 
regulations relating to the darkening of the streets had been made on the 
advice of the Admiralty, who were responsible for the defence of London 
against aerial attack. They had already been relaxed so as to allow 
shops to remain brightly lighted till 6 p.m., and he should be glad to 
relax them further as soon as the Admiralty advised him that that could 
safely be done. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from som» of the specifications recently. published hay: been 
svectally compiled by Messrs. MEwBURN, Ertis & Pryor, Chartered Patint Agents, 
70 and 72, Chancery-lanc, London, W.C. 

Whenever the date applied fur differs from the date on which the application was lodge 
at the Patent Office the former is e(ven in brackets after the title. 


1913 SPECIFICATIONS. 
20.793 Orto. Process and apparatus for establishing synchronisation by means of 
electric waves. (16,9.12.) 
21.212 Otro. Acparatus for manauvring at a distance marine or aerial torpedoes or 
other en&ires. (21 9 12.5 
22,157 Foote. Telephone transmitting apparatus 
Relates to a telephone transmittinz apparatus consisting of a plurality of trans- 
mitters suppcrted sce as tc hive their faces directed tc wards a commen centre cr posi» 
ticn. and so as to allow the axis of the wave frcnt of the scund to pass between them. 
23.332 W. R. Sykes INTERLOCKING SIGNAL Co. & Tarrant. Electric relay. 
23 342 Coates & A. REYROLLE & Co. Terminals for high-tension electric apparatus 
23,565 WESTERN ELectric Co. (Woodward, acting for Western Electric Co.) Telephone 
exchanee systems. 
23.601 Marr. Caps or mouthpieces for telephonic transmitters and other sound instru- 
ments. (Coenate aprlication, 24,525.13.) 
24.755 Hawcock. Means for use in the manufacture of telegraph and like insulators. 
27.295 Bartow. Railway signalling apparatus. "t 
27,370 HEARs^N. Means for maintaining equable or nearly equable temperatures within 
enclosed spaces. 
27,660 CLcTHIER & A. REYROLLE & C». Protection cf electrical distributing cr current- 
carrying systems. 
27,905 Conner. Telephone switching mechanism. 
28,415 Baxer. Apparatus for the prcduction of electricity for use in the treatment of 
birds and animals. 
28,499 PLuMsTEAD. Electric ignition of gas-burners. (26/1/14.) 


1914 SPECIFICATIONS. 


654 W. R. SYKES INTERLOCKING SIGNAL Co. & TARRANT. Railway signalling. 
1,143 CALLENDER's CABLE & CONSTRUCTION Co. & Kay. Supports for electrical con- 
ductors or other purposes. 
2.499 Srana. Sparking plugs for explosion eneines. (1,4.13.) . 
5.542 CREIGHTON. Frctective Cevices fcr electric distributicn systems. (19:2/13.) 
9,092 ARNcLD. Electric relay apparatus fcr telephcnic ard cther variable currents. 
(Additicn to 29,384 12.) 
15.324 Joyce & SrAGNCLETTI. Apparatus fcr electrically igriting rrirer's safety lar rs. 
17,€C3 Fatrucime & CLARKE. Apparatus fcr electrccutirg arimals. 
The apraratus consists of a cabinet containing an insulated chamber in which the 
anima! is placed, and electrcdes within the chamber on which the animal rests capable 
of being energised by high-tension electric current whereby the animal is electrocuted 


APPLICATIONS FOR PATENTS. 


Norz.—The undermentioned Applications (except those marked t) are not cpen to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
ope" to inspection 12 months after the date attached to them. if they have not been published 
previously in the ordinary course. Names within parentheses are those cf communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


October 28, 1914. e 

21,637 ROBERTSON, Bowman & RINGROSE. Signal!ing-appliances for collieries and the 
like. 

21,638 CcwrER-CcLEs. Removalof zinc from scrap galvanised iron. 

21.640 CowPER-CoiEs. Removal of enamel from enamelled articles. 

21,643 Kerr. Electrically-operated alarm devices. 

21,650 Marxs. (Aluminium Co. of America, U.S.) Composite conductor cables and the 
method of making the same. 

21.676 B.T.-H.Co. (G.E. Co., U.S.) Dynatno-clectric machines. Pus 

21,080 SHErHARD & McKecHNie. Telegraph, submarine sound-signalling, or similar 


systems. 
October 29, 1914. : 
21.710 Eveéctric lorito Co. (1913) & Cox. Sparking-pluys for internal-combustion 
engines. 
21.727 Pranto. Electrolytic apparatus.” ; 
21,737 Durant & METALS EXTRACTION CoRPN. (Ltp.). Extraction of zinc from its ores 
or products. 
21,743 Mason. Dynamo-electric 


application on 29,655/13. 
Dec. 23.)* 


machines. (Divided 

October 30, 1914. 

21.761 MIDLAND ELECTRIC Co. & BARBER. Electrical switches. 

21,765 HorT. Electric concertina. 

21,774 Mason. Ignition dynamos. (Divided application on 174/14. Jan.3)* | 

21,782 MipGLey & VANDERVELL. Electric starters fcr use on motor-cars and the like. 

21,785 B.T.-H. Co. (G.E. Co., U.S.) Circuit-breakers. 

21.792 LiNCOLN. Electric wattmeters. (Convention date, 5/11/13. U.S.)* ] 

21,793 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Automatic 
selecting-devices for telephone systems. (Addition to and divided application 
on 29,883.13. July 16. 1914.)* ; 

21,794 SiEMENS Bros & Co. (Siemens & Halske Akt.-Ges., Germany.) Circuit arrange 
ments for telephone installations. 

21,798 BENNETT & JEFFcoat. Electric incandescent lampholders. 

October 31, 1914. 

21,822 Jones. Electric arc soldering. 

21,823 Mason. Ignition systems. (Divided application on 173/14. Jan. 3.)* 

21,824 Curtis & Icrayic Erectraic Co. Electro-magnetically-operated valves. 

21,825 B.T.-H. Co. (G.E. Co.. U.S.) Dynamo-electric machines, 
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“LIGHT YOUR GOODS AND NOT THE 
PAVEMENT.” 


A good deal of time and money has been spent by a 
certain class of electrical accessory manufacturer upon the 
design and construction of trough reflectors and tubular 
lamps for shop window lighting purposes. With com- 
mendable enthusiasm, the manufacturers have, in a number 
of cases, made up this material into unit pieces, the details 
of which have been standardised, sc that one or more lengths 
can be conveniently fitted up. Previous to the war the 
demand for this class of lighting acc:ssory was somewhat 
limited. Installation contractors were only able to per- 
suade a few tradesmen to introduce this method of illumina- 
tion, the class of tradesmen being principally amongst 
jewellers, boot makers, hosiers, drapers, and those who 
make a practice of exhibiting goods in dust-tight window 
cases. Despite the fact that the comparatively limited 
output has prevented the manufacturers from producing 
these reflectors and accessorics in large quantities, the 
market prices arc, if anything, on the low side. 

The restrictions upon the lighting of the streets and shops 
has thrown tradesmen into some confusion, and in the early 
stages of the operation of the regulations temporary expe- 
dients were adopted to screen the shop lights and comply 
with the strictest letter of the law. As the war continues, 
and the “ Business as Usual" cry is maintained, and 
business itself also appears to be about normal, the trades- 
man has come to the conclusion that this “ permanent- 
temporary " mode of complying with the regulation is both 
undignified and unsatisfactory. Illuminating engineers and 
manufacturers of better lighting materials are of the same 


| 
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in the windows and in the shops themselves. They have an 


abundance of experience to draw upon, as well as a goodly 
supply of material, to put their ideas into practical effect. 
From the tradesman's point of view, the outlay upon a new 
lighting installation, although in some measure it is a matter 
of compulsion, is bound to prove a profitable investment. 
The restrictions themselves do not discriminate as between 
one class of tradesman and another. The big and the little 
shops, in the good and the indifferent shopping areas, are all 
treatcd alike. The standard of illumination for each of 
them has been practically brought to the same level. In 
a way, the authoritics might have issued a decree reading 
“ Light your goods and not the pavement.” No matter 
what views the tradesman may have on the subject, or what 
command of language they may have wherewith to express 
their opinions of the authorities, they dare not disregard 
the regulations. 

If the illuminating engineer and his companion in arms, 
the manufacturer of illumination material, work together 
at th's per od they should succeed in establishing an entirely 
new idea among tradesmen as to how their shop windows 
should be illuminated, and that idea will be one which both 
parties have had in mind for years past, but to which, for a 
variety of reasons, they have been quite unable to give 
universal effect. The continuation in force of the restrictions 
will give time in which to bring about this desirable revolu- 
tion, and at the end of the war the publie will realise almost 
without knowing it that shop lighting methods have come 
a great deal nearer the ideal they had thought possible. At 
the moment all the signs point to the continuance of normal 
business during the war, to a continuance of the war for 
many months longer, and to a rush of business after the war 
is over. Shopkeepers and tradesmen generally ned nct 
hesitate, therefore, when they are approached by the 
illuminating engineer to embody as a permanent feature 
of their business methods of lighting which from the point 
of view of the restrictions they had initially regarded as 
harsh and harmful. They will be able to utter with truth 
the old : aying, “ It’s an ill wind that blows no one any good." 


Electrically-driven Warsh'p.—The Navy Department of 
the United States Government has authorised the statement 
that the super-dreadnought “ California " is to be the first 
electrically-driven warship and is to have a minimum speed of 
2] knots. This departure, we understand, is the result of the 


opinion, and in several instances have commenced a vigorous | successful operation of the United States collier “ Jupiter," 


campaign for the complete re-modelling of shop lights, both i further tests on which have recently been completed. 


F 
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BUSINESS NOTICES. 


The telephone number of the Glasgow branch of the General 
Electric Co. (Ltd.) is now 309 Central (four lines). 


Mr. Geo. B. Crockatt, 58, West Regent-street, Glasgow, has been 
&ppointed agent for Glasgow and district for Messrs. I. Frankenburg 
& Sons’ cables and for the Jackson Electric Stove Co. 


Mr. P. Walter d'Alton, M.Inst.C.E., M.I. Mech. E., M... E.E., for 
many years chief mechanical engineer on the staff of Messrs. Dick, 
Kerr & Co., has opened offices at Cross Keys House, 56-58, Moorgate- 
$.reet, Where he will practise as a consulting and inspecting engineer. 

Mr. J. H. Baldwin, 88, Wallasev-avenue, Belfast, is now acting 
as Irish representative of the Simplex Conduits ( Ltd.) 

The registered offices of the Acton Lamp Co. (Ltd.) will in future be 
25, Great Pulteney-street, London, W. Telephone Regent 5,114. 

Mr. Geo. S. Helme, A.M.LELE., who is at present the represen- 
tetive in Scot'and of the Electrical Co. (Ltd.), has resigned his 
appointment. The resignation will take effect at the end of the 
present year. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A first dividend of 9d. is payable at Bankruptey-buildings, Lon- 
don, W.C., to creditors of Hubert B. Graham, consulting engineer, 
Craig's-court. House, Charing Cross, London, W.C. 

An application for the discharge of Wm. Walker (trading as David 
Smith & Co.), dealer in electric lamps, formerly trading at 2 & 3, Red 
Lion-court, Fleet-street, London, E.C., will be heard on Dec. 1 at 
Bankruptcy-buildings, London, W.C. 

Salsbury Lamps (Ltd.) is being wound up volunta-zily, and Mr. A. 
Riding, 46, Culverdan-road, Balham, London, S.W., has been 
appointed liquidator. 

The Roundhay and District Electric Lighting Co. (Ltd.) is being 
wound up voluntarily, and Mr. Walter Smith, 34, Albion-street, 
Leeds, has been appointed liquidator. 


A meeting to receive an account of the winding up of the Neville 
Engineering Co. a. will take place at 9. Foregate- street, Wor- 
cester, on Dec. 9 
A scheme ie: been sanctioned under which Trubie Moore, elec- 
trical engineer, 75, Headinglev-mount, Leeds, is to deposit 
£82. lIs. €d. to meet costs and fees, and the balance to be paid as 
dividend to the only creditor. The adjudication has been annulled. 


Winding-up Petition.—A petition for winding-up Electro-Stecl 
Foundries (Ltd) will be heard in the High Court on Dec. 1. 


THRILLER 
ELECTRICITY SUPPLY. 
RTI IIT IIIA 


EXTENSION 

Bristol.—Last week the disease authorised the Electrical 
Committee to give a supply of electricity in bulk to the Clevedon, 
Portishead and District Electric Supply Co. (Ltd.), the undertakers 
under the Portishead and District Electric Lightmg Order, 1911. 

The Chairman of the Committee explained that they had provisionally 
agreed to give the company a bulk supply of electricity at a point near 
the Great Western Railway at Ashton-road, on satisfactory terms. The 
Committee also recommended that they be authorised to apply to the 
Board of Trade for an order under Sec. 4 (3) of the Electric Lighting Act, 
1909, permitting such supply of electricity in bulk. He said it was a 
contract the like of which they had not had before. They would have 
to obtain the consent of the Board of Trade, but he had not the slightest 
doubt of what would be the opinion of the Board. The reason the com. 
pany came to them rather than generate electrical energy for themselves 
was that a big undertaking could produce at a much cheaper rate than 
could a small concern. They were satisfied that the bargain they had 
made with the company was one exceedingly good for the city and ex- 
ceedingly good for the company. He did not wish to publish the price 
they were charging, but it would pay them very well. 

Keighley.— The Council have Cezided to apply for » M vision! 
electric lighting order for the supp'y of electrical en 7gy to the rost 
oí the Worth Velley and Keighley Rural District. 

Sanction had been received to the borrowing of £17,700 for electricity 
supply purposes, the further balance of £500 asked for is under con- 
sideration by the L.G. Board. 

Tunbridge Wells.—The Corporation have decided to borrow 
£7,520 for extensions at the electricity works, including new boilers, 
cooling tower, &c. 


The Lighting Committee have under consideration the taking over of 
the Electric Lighting Order, of Southborough Council. 


GENERAL. © 


Birmingham.—Mr. Ald. Jephcott has been clect^d chairman of the 
Be trie Supply Committee for the ensuing vear, Ald. Ellaway having 
retired after 10 years’ service, 
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Blackpool.—45 members of the clectricity and tramways depart- 
ments are now serving with the Forces. 

Thirty-six have enlisted since the outbreak of the war. An inspector 
and 21 men have gone from the tramway service, 18 from the electricity 
works and tive from the engineering department, ; 

Clonakilty.— Cork County Council have authorised the Urban 
council to sub-let part of the old. Bridewell to a company for the 
erection of an electricity generating station, 

Ealing. — Electric current will be supplied to Belgian hostels d: ring 
the current quarter at Jd. per unit. the matter to be further con- 
sidered after Christ mas. 

No charge is to be made under the contracts for outside lighting of 
shops, &c., during the period in which the Police Regulations for reduced 
lighting remain in force, provided each consumer undertakes to continue 
his contract from the time at which it would, in the ordinary course, 
expire, fora period equal to the duration of the first period referred to, 


Harrogate. -'l'he Corporation have decided to apply for a provi- 
sional electric lighting order for Knaresborough. 


Itchen.-- The Urban Council have refused to consent to the pro- 
posed application of Southampton Corporation. for a provisional 
electric lighting order. 

Leeds. -The undertaking of the Roundhay and District Electric 
Lighting Co. has been formally transferred to the Corporation. 

The company obtained a provisional order in 1901 to supply electricity 
to the township of Roundhay. On the recent extension of the boundaries 
of the city Roundhay was incorporated, and the right to supply was 
reserved to the company until such time as the Corporation should 
purchase the undertaking. The purchase having been completed. the 
duty of supplying electricity in the added area now devolves upon tlie 
Corporation, aud the Leeds prices for current will apply. 

Ryde (I.W.) — In order to allay any doubt as to the present. posi- 
tion of the electricity supply undertaking the Council have decided 
to apply to the Board of Trade for a provisional order authorising 
them to transfer their powers to the Isle of Wight Electrice Light & 
Power Co., which owns and works the local electricity works. The 
company will bear the cost and also the cost of a deed of transfer. 


South Shields. —From March 31 to the end of October the unit: 
generated by the electricity department amounted to 3,052,390. 
against 2.891.321 for the corresponding period of 1913, an increase 
of 5:5 per cent. 

The total of the alternating-current units was 1,011,818 (increase of 
2:4 per cent.), the direct-current units amounted to 1,279,344 (increase 
44 per cent.) and traction units 761,428 (increase 12:4 per cent.). The 
total units generated during the war period were 1,204,765 (increase 077 
per cent.), which seems to be a very satisfactory record considering that 
100 street arc lamps are not now used, and that all public-houses close at 
nine o'clock. 

Tavistock, -The formal inauguration of the electricity supply 
words t99K place on the llth inst. 

The contractors for the erection and equipment of the generating 
station were Messrs, W. G. Heath & Co., and after the inaugural ceremony 
Mr. W. G. Heath said that practically the whole of the streets were now 
electrically lit. Thirty miles of aerial cables had been used, with 4 miles 
of underground mains, 200 street pillars, poles and fittings, and 160 
lamps. The whole of the work, including the generating station, had been 
carried out in six weeks, and the plant could also supply electric current 
to 1,000 16 c.p. private lamps. No expense had been spared to make the 
electric lighting instalation complete, "Phe generating plant consists of 
a 15 uP. suction Tangve gas engine and a Crompton dynamo while an 
auxiliary water turbine plant i is in process of completion, There is also a 
storage battery for supplying current at night after the generating station 
is closed, 


LIGHTING AND POWER NOTES. 


Newcastle-under-Lyme.— The Corporation have arranged to supply 
electric current for powcr and lighting to Messrs. J. Hammond & 


Co., Enderiey Mills, and. the average annual demand will be over 
100,000 units. 


Poor Law Institution Lighting. - Hendon Guardians have "T 
a report of the House Sub-Committee on the question of the supply 
of electricity for the Institution, but before submitting a report they 
recommended that thev be authorised to engage the services of en 
electrical engineer to make a full re port on the matter at a fee not 
exceeding twenty guineas. 

Melling Guardiens have instructed the House Committee to rcp »-t 
on the lighting of the house, and to submit figures for gas and electric 
lighting and cooking. 

Islington (London) Guardians have decided to reconstitute the 
Electric ity Committee with a view to the question of clectric lig vhting 
being further considered and reported on to the Board. 


Shanklin (I.W.) .--Owing t9 enforced reduced lighting the local 
Electric Lighting Co will make a reduction of £50 in their contract 


with the Council for public ldhtin:, | 
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Hes Eta ee T ! 
dub Railway Electrifleation.—It is reported that the Lancashire & 
TRACTION NOTES. Yorkshire and London & North-Western Railway Cos. propose to 


E d Belfast. —The general manager of puc UITAE (Mr. A. NACE) adopt electric traction on portions of their lines in the Manchester 

dd recommends the discontinuance of the issue of return tickets, and district and other parts of South-East Lancashire. The Lancashire 

the matter will be considered at the next meeting of the Tramways & Yorkshire Railway Co. are to proceed at once with the clect rifying 
of their lines between Bury and Manchest>r. 


r APNE Mo Mr M d X 
A ERR QU S NE E Sheffiald.—At present 260 tramway employés have enlist +d, and 
| the Special Committee dealing with the matter have made them 
p^ The agreement provides that the company shall pay 125d. per unit allowances which tot il t> about £9,300 per annum. | 
for the first 400,000 unita, 1l:20d. per unit for the next. 100,000 units, Id. The department are asking for applications from married men Po 
DA. per unit for the next 100,000 units, and 1d. for all additional units, and of filling the position of CORGUCEQE on the tramways to replace men who 
s that in the first three years the company should guarantee to take a | have joined the Army and Navy. 
minimum of 450.000 units per annum during the remainder of the term. 
Er The agreement is to remain in force for seven years from April 1, 1914. TELEG RAPH AND TELEPHONE NOTES. 
2 Glasgow.— The members of the Tramways Committee last week 
. inspected a new tramcar which has been constructed by the Tram- French v. German Cables for Brazil.—Reuter 3 Agency announces 
"B wavs Department. that M. Caillaux is on a mission to Brazil to inquire into various 
For the convenience of downstair passengers the platform is equipped | matters, including the existing submarine telegraphie connections 
with a front exit controlled by a gate and folding step operated by the | with Brazil, " with the ultimate object of replacing the German lines 
motorman. ee eee close up to ce s in order is to Teneritfe, Monrovia and Pernambuco.” 
ive headroom below the stair for passengers using the front exit. In " E 
ir to give more room on the pint fon the Ay brake handle has | . Radio-Telegr aph N otes.—In the House of Commons last week, 
been dispensed with and a capstan wheel introduced with suitable gearing Capt. Norton informed an inquirer that since Aug. 5 no licence for 
to operate the hand brake. Inside the body the heel boards have been | Wireless telegraphy installations had been issued. 
set hack Zin. on each side, giving more room for passengers and conductor, The commander and wireless operator (named Voltz) of the con- 
Upstairs the long seat on the canopy will accommodate four passengers. | verted Ham burg-America Liner * Preussen " have been arrested 
The seating arrangement inside the top cover has also been changed. | on a charge of a breach of Dutch neutrality in the use of the wireless 
Instead of two passengers sitting on a common seat cach passenger is installation on board the vessel. Although communication between 
the wireless mast and the apparatus on board had been disconnected, 


provided with an independent seat with back rest mounted on a pivot, 

which allows it to be turned round to suit the direction in which the car is 

travelling. Each pair of seats is not in line as hitherto, but is '' staggered " | * Wire was found to have been passed along the mizenmast from the 
antennae to a receiver under Voltz's pillow in his berth.  Nevere 


re to the extent of 8 in., thereby allowing the shoulder of one passenger to 

i overlap the shoulder of his neighbour. ‘This new arrangement increases | Condemnation of these tortuous German methods is made in the 
the width of the passage. | Dutch journals. The * Preussen " is interned at Sabang Bay, 
n Huddersfleld.—The Tramways Committee is proeceding with the | Northern Sumatra. 

extension of the tramways to Brighouse. This is the third extension At Woolwich on Tuesday there was a Court Martial on Harold 
, l'ochtenberger (alias Falconer), a German wireless engineer, for being 


iT Committee. 


Cheltenham.—.\ ne 
Corporation with the Cheltenham & District Light Railway Co. for 


the supply of electrical energy for traction. 


Un : à ; 

carried out during the present year, as extensions to West Vale and i C i 
Marsden have been completed. in possession of wireless telegraph apparatus without the written 

: at Gla : 

Hull.—The tramways department is employing decorated tram- authority of the Postmaster General. ' 

| : ihe ane: whrehedre add He was recently charged at Woolwich police-court with being an un- 
So (o2 f registered alien enemy and being in possession of a revolver and wireless 
Evi- 


l cars for arousing interest in recruiting. 
solely for conveying men desirous of joining the army to the recruit- apparatus, and was then handed over to the military authorities. 
ing stations, made their first appearance on Wednesday. dence was given that four cases of wireless telegraph apparatus, hearing 
London County Couneil.— On Tuesday the Highways Committee [ the name of Falconer, were found at Messrs, Whiteley’s repository. W. 
reported that they had had under consideration the question of the Kensington, and in one of the cases was a memorandum book (dated 
sipplv of ploughs for cars on tramway routes worked wholly or vios pearing tie name af mocntenDerger suds contains cciplicrs pie 
. codes, Wireless apparatus had also been found at Fochtenberger's 


p 
—— 


TI 


UU 


ce 
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partially on the underground eonduit system. address at Thorpe Bay 
i 7 i E. us to the Ld Pd du cech pus s sees | » Mr. PiTMAN (for Fochtenberger) pleaded guilty, but urged that defen- 

ror Fei ni e t p Tod dl od a n pb dant was unaware of the regulations made on Oct. 16 under the Defence 

is Tae inii eiue © Tae i P 233 p add ed e of the Realm Act. His client, who was born in Germany, was brought to 

aftic s. ' were 3,420 car PES -| England when he was five years, and was brought up in this country. 

the ac pe me , , W Syste vom IE Ae š ` 

= SN a herd M dne B5 a l i i E Tus ie hs m is. Wireless telegraphy was his profession and his hobby, and the apparatus 

‘tantly at the workshops for renovation or repair, leaving 1,485 cars for ree ee ie Mi Lud d du MICROS A DS 

which ploughs were required to be constantlvavailable. On the basis of TI Pres pe cr An E tl Be -sdeesa ftl p. 

e number 3,850 ploughs had been provided, leaving a deficiency of 605 mee HOT EE CO MEREs ' 

Poughs to be obtained. Of the ploughs already provided, the cost l , 

which will amount to approximately £630) of 400 was being charged to | (INNMNNMINI INNIN INMIINNII II 

the capital estimate of £237,500 approved in July, 1910, in respect of the 

provision of 250 additional tramcars, The (Committee suggested that a EMP IRE NOTES. 

capital estimate of £1,250 should be approved in respect of 605 ploughs, 

Vi arate o I 280 should he approved in respect of (5 ploughs. | CT 

The Committee also reported that they considered it desirable that Australasia.— Sandgate (Queensland) Council has received an 
arranges : : isti v d j PAS l 3 , l ; : 
cree toe se tue toni or mean he eei AF application for permission for the establishment of electric ppl 
obtain a temporary supply of power from an outside source. They had | "orks. ee 
been in Pn. ae he. London Electric Supply Corporation on In his half-yearly report the Agent-General for Tasmania, Sir J. McCall, 
the matter, who had agreed to provide an additional supply of power up refers to the Government purchase of the Hydro. Electric Power & Metal. 
to about 1.500 kw. at a price of £3 a kilowatt a year and 0-4d. a unit. lurgical Co.'s power works, Sir John refers to an opinion by Mr. A. 
This compared with the price paid for a supply of power previously Dickinson, consulting engineer of the Tata hydro-electric scheme, that 
obtained from the company of £3 a kilowatt a year and 0:35d. a unit. the hydro-electric development in Tasmania is simple and inexpensive 
The-jncrénss-of pOsda unit-was-due to the inerensed coat of coal owing compared. with the hydro-electric development of India. [t is stated 
to war insurance risks, T'he power would be provided at Lewisham sub- that the ' opinion supports those who contend that such a large power 
"ation and would be sufficient to enable between 50 and 60 additional | scheme as the Tasmanian one should be in the hands of the Government, 
Cars to be run, The eost involved by the arrangement. was estimated at = that they may use it to encourage any manufacturing industry in the 
15.124 for a period of five months. “As no provision for the expenditure | State.’ 
had been made ih themaitenance Sates to 1914-15 they recommended X The Commonwealth Engineer " gays Mr. d. D. Batty, town-electrical 
that the supplemental estimate on maintenance account of £6,750 sub. | engineer, of Korum burra (Victoria), has resigned his position and enrolled 
Mitted by the Finance Committee be approved. in the second expeditionary force being sent to Europe. 

The Committee have had under consideration the question of the Mr. V. J. Crowley, consulting electrical engineer, in @ report on the 
farilities available for the storage of reserve supplies of coal for Greenwich proposed electric lighting of Wynyard (Tasmania), has suggested a hydro- 
Fenerating station, and they think that the reserve should be increased | electric scheme to cost £5,830, or alternatively a suction gas driven plant 
by a further 10.000 fone. | of 80 H.P. to cost £4,772. — | 

à : ! , “ Tenders " (Melbourne and Sydney) says: A bill has been introduced 
p Tadtington-Willesden Eleetrie Railway.—The extension of the into the Queensland Legislative Assembly for the provision and working 
5 : : reet. and W aterloo Railway from Paddington to Queen’s upon roads of trolley vehicles, “ moved by electrical power, transmitted 
: rk, Villesden, will be opened for public traffic on the 15th prox. f thereto from some external source,” for the conveyance of passengers 
“tutions have been provided at Warwick-avenue, Elgin-avenue and f and other publie traffic. Toowoomba Council contemplate adopting 
Kilburn, the system when authorised, 
b bai 
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Wangaratta (Victoria) Council has decided by five votes to four, and on 
the advice of Messrs. McCarty, Underwood & Co., consulting engineers. to 
take steps to establish electricity works. ‘The estimated cost is £7,000. 

Canada.— The generating station of the Hydro-Electric Commis- 
sion of Ontario at Wasdell's Falls will commence the supply of elec- 
trical energy this month to the districts of Peaverton, Gamebridge 
and Brechin and the agricultural area included in the territory north 
and east of Lake Simcoe. In the spring it is expected the new plant 
at Eugenia Falls will be ready for operation. ‘These smaller centres 
will then be linked with the Niagara system. 


FOREIGN NOTES. 


Argentina.—A tclepbone service is projected between Rosario 
and Acekal. 

The Government is favourable to the Mollad concession for using 
the falls of the Rio Uruguay or hydro-electric works, 

The horse tramway in Quilmes is to be converted to electric traction. 

A proposal to establish a publie electrie lighting service in Coronda 
(Santa Fe) is under consideration by the municipality. 

Government has approved the project for the installation of electricity, 
gas and lifts in the building of the Central National College promulgated 
by the Direccion General de Arquitectura, The cost is 801,564 m;n. 

Couth Africa.—The report of H.M. Trade Commissioner (Nir R. 
Sothern Holland) en the trace of South Africa. during 1913 states 
that the tota] trade amounted to £109,456.629 (an increase. of 
439,740,951 compared with 108). Of this increase imports ec- 
counted for £17,314,265 (C8 per cent.) and exports for £22,426, 686 
(50:7 per cent.). 

The imports were valued at £42.707.077. in 1913 (compared with 
£39,845,210 in 1912) and exports at. £66,659,552 (against. £638,272,743). 
Imports of electrical material were valved at £983,621 (against £017.186), 
miscellaneous machinery and requisite. | herefor £1,949,839 (£1,757.051). 
and mining material £1,799.758 (£1,607,471). 

It appears that a great deal of German electrical plant delivered. in 
1910 and 1911 could not be put into operation until the end of 1913. 
hecause the necessary supply of motive power was not available, and 
trouble with some of the foreign- made plant has recently occurred to an 
alarming extent, the faults being due not only to an over-rating by the 
makers of the capacities of the machines, hut, in some cases, to bad 
design and manufacture. 1t is stated that British trade has made great 
advances in the production of larger electrical power unita during recent 
years, though there is room fer still further improvement. Imports of 
iron and steel piping and fittings in 1913 amounted to £49,200, and the 
item is one to which United Kingdom manufacturers should continue to 
give close attention, in view of the great efforts which have been made by 
Germany to capture this trade by means of her solid-drawn tubing. 

‘The vigour of foreign competition and the growth of industries in the 
Union are making the maintenance of the position of the United Kingdom 
trade more difficult, An active selling agent extends the business of his 
principals, and his acquired knowledge of the methods and doings of his 
competitors contribute to keep his home principals “ alive ” and pro- 
gressive. Buying for South Africa is not left to the same extent as 
formerly to the discretion of London or other United Kingdom buying 
houses. Large buyers, including the railways. mining firms and munici- 
palities are in a better position to specify the names of makers whose 
goods they require. Therefore, the proper selection of agents is one of 
the most vital necessities for British manufacturers. 


MISCELLANEOUS NOTES. 


Alien Enemy Patents. The Board of Trade have now published 
the general principles upon which the Board of ‘Trade will act in 
dealing with applications for the avoidance or suspension of enemy- 
held patents under the Patents, Designs and Trade Marks (Tem- 
porary Rules) Acts, 1914. The principles given will apply generally, 
but special cases will receive exceptional treatment. 

Patents.— The applicant for avoidance or suspension of a patent must 

rove that the patentee or licensee is the subject of a State at wai with 
His Maiesty ; he must also prove that he intends to manufacture, or 
cause to be manufactured, the patented article, or to carry on, or cause 
to be carried on, the patented process; further, he is required to prove 
that it is in the general interests of the country, or of a section of the 
community or of a trade, that such article should be manufactured or 
such process carried on. When the applicant is able to fulfil these con- 
ditions it may be assumed that licences will, as a general rule, be granted 
(1) where there is no manufacture in this country under the patent, and 
(2) where what manufacture there is is cervied on by à company or firm 
on behalf of alien enemies resident abread, and there is any reason to 
doubt that the manufacture will continue to be carried on, or where it is 
in the interests of the country that some other manufacture should be 
started in the British interests. 

Trade Marks.—As a general rule, suspension will only be granted in 
the following cases : (1) Where the trade mark is the name of a patented 
a ticle and a licence is granted under the patent protecting it ; (2) where 
i is the orl? name or only practicable name of an article manufactured 
un ler an expired patont ; (3) where it is the name or the only practicable 
n:me of an article manufactured in accordance with a known process or 
a formula which has been published or is well known in the trade. Gener- 
a'ly speaking, suspension will not be granted in the case of pictorial devices, 


Inquests.— An inquest was recently held at Eccles on Geo. Lee, 
a Corporation electrician. 

Evidence was given that deceased went (with a labourer named 
Jackson) to & house to test an electrical installation. Lee pulled out 
& high-pressure fuse from a transformer with his cap and received a 
fatal shock from current at 2,060 volts. It was stated that Lee was an 
experienced jointer of 20 years, and that he did not use the rubber 
gloves provided. for the purpose, A verdict of accidental death was 
returned, 

In another case an inquiry was held into the death of a miner named 
Wells who was killed at the Willie Pit of the South Derwent Coal Co. on 
Nov. 2. It appeared that the accident was due to “ skvlarking " by 
four men (including deceased) who wanted to give another man an 
electric shock as a joke. One of the men removed the cap from the 
switch and another put a wire loop en to the '* sneck " of the engine-house 
door, the latter telling the former to put the two wires on to the switeh. 
Wells, who was one of the four men, was afterwards seen tapping the 
“geneek “ with his fingers, hut he received a severe shock, He was not 
released from the sneck until the current was cut off, and subsequently 
artificial respiration was tried without success. The voltage of the 
current was 220 to 240, but the night was wet and deceased's hands and 
clothes were wet, A verdict of death from electric shock was returned. 


* Made in England."'— This is the title of a new publication to be 
issued monthly at a subscription price of 2s. 6d. per annum post free, 
abroad 3s. 6d. post free. If No. 3 (Nos. 1 and 2 have been published 
for registration purposes only) is an earnest of what is to follow, the 
making of a useful publication is undoubtedly here presented. Such 
a publication will require careful editing and not too much self- 
glorification. If the aim of the conductors of ` Made in England " 
is to advance all legitimate trade interests, and this aim is carefully 
kept in view, there is no reason why the new journal should not 
occupy a useful place. A statement is made that the new journal 
has " correspondents throughout the world." If we may venture 
a comment. it would be that the names of such correspondents should 
he published. “The manufacturer and the buyer, the inventor and 
the capitalist.” to whom the new journal is intended to appeal, will 
require to know the standing and pretensions of these correspondents, 
Who must be absolutely British. 


Scottish Iron Trades Poom.- The Scottish iron and steel trodes 
are reported to Leexperiencing a trade boom, and electrical engineer ng 
firms are exceptionally busy on Goverament and other orders. 

The productive capacity is stated to be the largest in the trades’ 
history. and although higher prices are being paid for all descriptions of 
rew material good profits are being made, The helief is general that 
British manufacturers are in a position to capture foreign and colonial 
markets which, during recent vears, have been served by the Continent. 


Shipping Output.—The znnuzl report of Lloyd's Register of 
Shipping states for the year ended June 30 that 10,621 merchant 
vessels, rezistering nearly 24,000,000 tons gross, held classe: assigned 
by the Committee of Lloyd's Regist or. 

During the past year the committee assigned classes to 713 new vessels, 
and their registered. gross tonnage (2,020,185 tons) is the highest total 
for any one year recorded in the history of the society. Of the total, 
1,204,111 tons (about 60 per cent.) were built for the British Empire. 

A notable feature of the year was the increasing use of steam turbines. 
There are at present. 23 vessels being built to the Society’s class in which 
geared turbines are to be fitted. In addition, six vessels are under con- 
struction in which direct-coupled turbines are to be used, and also six in 
which there will be a combination of reciprocating engines using steam 
through the high pressure and first and second intermediate cylinders, 
but having the low-pressure evlinders replaced by a low-pressure turbine. 

In view of the importance of oil engines the Committee have now issued 
rules for the construction and survey of Diesel engines and their auxili- 
aries. ‘There are in service at present 27 vessels holding the society's 
classification which are fitted with Diesel engines, the total horse-power 
being approximately 50,000 1.5.p., and 20 others are in course of con- 
struction with a view to classification. The use of oil engines for small 
vessels is extending and in order to construct them in an economical man- 
ner it has become usual to build them in batches to standard dimensions. 

The year has also witnessed a remarkable increase in the use of wireless 
telegraphy and submarine signalling in the mercantile marine. There 
are now recorded in the Society's register hook 2,750 vessels fitted with 
wireless telegraph installations, compared with 1,932 in 1913; and 930 
fitted with submarine signalling apparatus, compared with 806. 


Imports.— The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during October. 
1914, and (b) during the current year from Jan. 1 to Oct. 31, with 
increases or decreases compared with corresponding periods of 1913:— 

Electrical machinery (a) £108,376 (decrease £7,508), (b) £1,215,119 
(increase £92,362); telegraph and telephone cables, (a) submarine £422 
(increase £422); other than submarine £540 (decrease £12,174), (b) sub- 
marine £995 (increase £961), other than submarine £45,534 (decrease 
£7.239) ; telegraph and telephone apparatus (a) £11,125 (decrease £2,040), 
(b) £178,857 (decrease £35,937) ; other electrical wires and cables, rubber 
insulated (a) £3,863 (decrease £31.598), (b) £229,046 (decrease £79,714 ; 
with other insulations (a) £22 (decrease £4,637), (b) £59,294 (decrease 
£1,344); carbons (a) £4,920 (decrease £7,201), (b) £107,739 (decrease 
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22,226); glow lamps (u) £6,567 (decrease £11,592), (b) £108,619 (de- , (decrease, £79,112), other than submarine £25,022 (decrease £20,874), 


crease £36,711); arc lamps and electric scarchlights (a) £273 (decrease 
£47), (5) £3,159 (decrease £84); parts of are lamps and searchlights 
Tother than carbons) (a) £9,215 (decrease £718). (b) £77,329 (decrease 
£15,751) ; primary and secondary batteries (a) £6,310 (decrease £10,874), 
|^) £70.800 (increase £6,810). Total of electrical goods and apparatus, 
other than machinery and uninsulated wire, (a) £59,980 (decrease £86,878) 
(b) £1,089,192 (decrease £188,589). 
- Exporis.— The exports of electzical machinery, material, &c., t) 
during OctoLer, 1914, and (b) during the current year from Jan. 1 to 
Oet. 31, and the increases and decreases compared with the corre- 
sponding periods of 1913 are as follows :— u 
Electrical machinery (a) £188.45} (decrease £14,200), (b) £1.026,888 


(inerease £54,860) ; telegraph and telephone cables (a) submarine £7,091, decrease £143,700), (5) £2,597,387 (decrease £1,523,765). 
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Rotary Converter Equipments. 
/—... WarsaLr, Corporation invite tenders for the supply. delivery 
. and erection of six 250 kw. and one 500 kw. Rotary Converter 

Equipments Copies of specification, conditions, &¢., mav be 
obtained from. the consulting engineer, Mr. E. M. Lacey, 12. 
Vict oria-street, Westminster, SSW. Tenders addressed to the 
town clerk, Mr. Herbert Lee, Council House, Walsall, by 10 a.m. 

... Tuesday, Dee. 8. See also an advertisement. 

Cables, Static Transformers and Sub-Station Switchgear. 

The Council of the Metropolitan Borough of Bethnal Green 
invite tenders for the supply and delivery of materials and plant 
manufactured by British firms and for the execution of works 
in connection with their electrie supply undertaking, including 
hieh and Jow-tension Cables and Roadwork, Static Transformers 
and Snb-station Switchgear. | Copies of specification, conditions 
and form of tender may be obtained from the town clerk, Mr. 
David J. Keep, Town Hall, Bethnal Green, London, E. Inquiries 
ae to specification may be made to the consulting engineer. Mr. 

Harold W. Couzens, 50, Queen Annes Cate, Westminster, S.W. 
o Tenders to Town Chek by noon. Wednesday, Dec, 12. See alse 
po 0 adecrlisement, 
Insulated Copper Cables. 
050 Tenders are invited for the supply of quantities of Ninele 
. Conductor and Concentric Lead-covered Cable to the Mui. | 
© BOURSE Corporation, Specification, tender forms, &e., from 
- the agents for the City Council, Messrs. Mellwraith, MeEacharn 
& Co. Prty. (Ltd.), Billiter-square-buildines, London, E.C.. te 
whom tenders by noon Wednesday, Dee. 9. See an advertisement. 
Tenders are invited for the supply of Paper-insulated Lead- 
covered Cable (schedule No. 328) to the AUSTRALIAN COMMON- 
WEALTH Postmaster-General's Dept. Tenders to the Deputy 
Postmaster-General, Brisbane, by Jan. 6. Specifications from 
^ ' the Commonwealth Offices, 72, Victoria-street, London, S.W. 
Telegraph and Telephone Material. 
^ The Peputy Postmaster-General, Brisbane, will receive 
tenders until Jan. 6 for supply of Copper Wire and. Accessories 
< (schedule 326), and Paper-insulated = Lead-covered Cable 
. (schedules 327 and 328) for the AUSTRALIAN COMMONWEALTH 
_ Post master-General’s Department. Specifications, &c., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 
Nee advertisement. 


; Telegraph and Telephone Instruments and Material. 
_ The Avstrattiay ComMONWEALTH Postmaster-Gencral an- 
hounces that the date for the receipt of tenders to schedules 
` 804, 310, 311 and 316 is extended to Jan. 13, and the invitation 
for tenders tc schedule 314 is cancelled. 
Tenders are invited for the supply of Telephone Instruments 
and Parts to the PosrMAsTER-GENERAL'S DEPARTMENT IN 
. AUSTRALIA. (Schedule No. 348.) Tender forms from the Com- 
. Monwealth offices, 72, Victoria-strect, London, S.W. Tenders to 
Deputy Postmaster-General, Adelaide (S. Australia), by Dec. 9. 
The Victortan RAILWAY COMMISSIONERS require tenders by 
1l a.m, Dec. 16 for supply of 343 miles of Rubber-covered Copper 
Wire and 100 Neutral Track Relays ; and by 11 a.m. Dec. 28 for 
Three Static Transformers. Specifications from the Victorian 
ER Railway Offices, Spencer-street, Melbourne. 
Tramear Trucks, d 
| MANCHESTER Tramways Committee want tenders by 10 a.m. 
Dec. 1 for the supply of Tramear Trucks. Specifications from 
33, M. McElroy, 55, Piecadillv, Manchester, 
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| (b) submarine £438,591 (decrease £754,007) other than submarine £262,470 
| (decrease £316,719) ; telegraph and telephone apparatus (a) £21,800 (de- 
crease £6,803), (b) £217,396 (decrease £34,468); other electrical: wire 4 
and cables, rubber insulated (a) £29,922 (inerease £364), (b) £290,495 
(decrease £57,172) ; with other insulation (a).£28.971 (decrease £6,954), 
| (b) £350,809 (decrease £117,310); carbons da) £280 (decrease £330), 
! (b) £6,860 (decrease £1,980); glow lamps (a) £15,361 (increase £3,612), 
| (b) £110,364 (decrease £15,838); are lamps and searchlights, (4) £323 
(decrease £175), (0) £12,643 (increase £3,373); parts of ave lamps and 
searchlights (other than carbons) (a) £265 (decrease £8,038), (5) £22,062 
(decrease £17,344) ; primary and secondary batteries (a) £12,597 (de. 
crease £2,461), (5) £144,197 (decrease £56,748). Total of elect vical gonds 
and apparatus, other than machinery and uninsulated wire, (a) £212,997 
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Switehgear and Ash Conveyor. 

Walsall Corporation want tenders by 10a.m. Dec. 1 for 
e.h.t., Medium and Lt. Switehgear. Specifications, from Mr. 
E. M. Lacey, 12, Victoria-street, London, S.W. 

Lonpon County Council invites tenders for supply of h. and 
lt. Switchgear and Gravity Bucket Ash Conveyor. Specifica- 
tions from the Clerk, County Hall, Spring Gardens, S.W. 
Tenders by 11 a.m. Dec. 9. 


Generating Plant, &c. 

MANCHESTER Electricity Committee invite tenders for 10 
50.000 Ib. Water-tube Boilers, Superheaters, Stokers, &c. ; and 
two 15.000 kw. Turdo-alternators, Condensing Plant, Pipe- 
work, &c. Specifications from the Electricity Department, 
Town Hall, Manchester, and tenders to the chairman of the 
Electricity Committee by 10 a.m. Dec. 16. 

ARNET Guardians require tenders by noon Dee, 7 for Electric 
Power and Lighting Plant, Electrie Lift, Water-softening Plant, 
&c. Forms of tender, &¢., from Messrs. Williams & Cox, 34, 
Henrietta-street, Covent Garden, London, W.C, 

WINCHESTER Electricity Committee require tenders bv noon 
Dec. 17. for supply and erection of one 500 kw. d.e. Purho- 
generator, with condensing Plant, Pipework, &e. | Specification, 
&c., from the City Electrical Engineer, M 

Lamps, Carbons, &e. 

The TYNE IMPROVEMENT COMMISSIONERS require tenders by 
Nov. 23 for 12 months’ supply of stores, including incandescent 
lamps, are lamp carbons, &e. Forms of tender from the 
Offices of the Commission, Bewick-st reet, Neweastle-on-Tyne, 

Wiring. 

West HARTLEPOOL Corporation want tenders by noon 
Nov. 21 for Wiring the Tramway De; 6%. Specification, &e., 
from the General Manager of tie Corporation Tramways. 

Tramway Material (Extension of Time). 

The time for the receipt of tenders by JonaxNisnvra Council 
for the supply of a Tramway Lay-out (Points, Crossings, Rails. 
&e.) has been extended. Alterations have elso been made to the 
specifications, Tenders will now be received by the Town 
Clerk, Plein Square, Johannesburg, until noon Jan. 5. Speci- 
fications from the Controller of Stores, Johannesburg, 
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TENDERS RECEIVED AND ACCEPTED. 
TYRANNO 


ScHooL Licuttxa, —The Education. Committee of the London 
County Council have accepted the tenders of Defries & Goldman for 
wiring the " Victoria " School, Hammersmith (at £270), the Wool- 
more-street (Poplar) School (at £210) and the Senior-strect (Pad- 
dineton) School (at £375). 

Twelve tenders were received for wiring the “ Victoria ” school. the 
amounts varying from £270 to £404. 10s. ; 14 tenders were submitted for 
wiring Woolmore-street school, and the amounts varied from £210 to 
£102; and nine firms sent in tenders for wiring Senior-strect school, 
the prices quoted varying from £375 to £595. 11s. 
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MANCHESTER.— The Electricity Committee have accepted the 


following tenders :— 
Clayton Aniline Co., benzole ; J. Stubbs (Ltd.) and Hardy & Padmore, 
service boxes; C, Macintosh & Co., one mile 37, 15's cable, ; 


d 


= 


-—— 


rx — € 


PoxTvPRIDD.—The Guardians have received the following 
tenders for the electric light installation at the Llwynypia Homes :— 
Saville & Walton (prov.a-.) £1,010 | Electrical Trades SupplyCo. £1,245 


Friend, Wintle & Co......... . 1,099 | Foote & Milna ............... 1,250 
R. Alger & Co............... e 1,108 | Collings Bishop (Ltd.)...... 1,426 
W. Wilson & Co. ........... e 1,139 | Booth & Bomford........... . 1,520 
South Wales Installation Rhondda Elec. Installation 

O aes eee peu: Ss o 1,200 (ird ai dec da ps e 1.700 


WoorwicH.—The Electricity Committe? hasaccept od the following 
t -nder3 :— 

Gwynnes (Ltd.) for two lift pamps at £127 ; Harvey & Co., for two 
feed water tanks, at £46; Measures Bros., rolled steel joists, £21. Us. ; 
Ferguson, Pailin & Co., one meter and two feeder panels, £266, 

Bury (Lancs).—The Corporation have placed orders with the 
Electrical Power Storage Co. for the maintenance of the storage 
battery at Rochdale-road power station, and with Ferranti (Lt) for 
two 250 kw. transformera. | 

TuNBRIDGE WiErrs.—The Lighting Committee recommend. the 
Council t» accept the tender of the Westorn Electric Co. for the 
supply of electricity cables fora period of three years from December I. 

Burn iey.—The Electricity Committee has placed an order with 
the British Insulated & Helsby Cables for the supply of cables, at 
£420. 

NorMANTON.—For erecting overhead electric wires between the 
buildings and fixing electrice fans for Normanton District Joint 
Hospital Board, the tender of C. J. Cox at £48 has been accepted. 

STRETFORD.— The tender of Geo. Bullock & Co. is recommended 
for acceptance at £830, 16s. for installing electrice pumping plant at 
the sewage farm. 

CLECKHEATON.— The Union Cable Co. has secured an order for 
880 yds. of cable, and Siemens Bros. Dynamo Works one for the 
erection of feeder pillars for the Council. 

BERMONDSEY (LoNDpowN)-— The Electricity Committee has ae- 
cepted the tender of Bell's United Asbestos Co. to supply 1,050 solid 
seamless asbestos gaskets at Gs. 6d. per Tb. 

RuoxNppA.—The Council have accepted the tender of A. Hopson 
& Co. for wiring at the electricity and destructor works. 

WILLENHALL.—The Council have accepted the tender of the 
Walters Electrical Co. at £245 for installing a system of fire calls. 

MALVERN (Victorta).—For the construction of the Malvern-road 
tramway section, the Malvern Tramway Trust have accepted the 
tender of Mr. Teesdale Smith at £27,540. 

Lonpon County Couxcir.— The Council have accepted the tender 
of the Morgan Crucible Co. for carbon brushes, at £35. 6s. 8d. 
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MUNICIPAL ACCOUNT 
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Exeter.—The accounts of the clectricity department for the year 
ended March 31 show capital expenditure £115,348 (increase £1,891), 
and £48,395 has been paid off or provided for redemption. 

Revenue was £19,555 and gross profit was £7,949. Interest and sinking 
fund required £6,301 and income tax £202, leaving net profit £1,446. 
Units generated were 1,338,710, and sold 1,103,867 for lighting and 
power ; and generated 601,589 and sold 565,247 for tramways. Maximum 
demand for lighting and power was 840 kw., and for tramways 300 kw. 

The tramway accounts show capital expenditure £86,111 (no increase), 
and the amount paid off oc provided for redemption is £18,757. Revenue 
was £17,489 and gross profit £6,015. Interest required £2,305, income 
tax £101 and sinking fund £1,885, and the balance carried to reserve and 
. renewals fund was £1,724. Receipts per car-mile were 9°45tid., and 
working expenses, including power, 6:222. 

Leeds.— The revenue account of the electricity department for 
the half-year ended Sept. 30 shows a net deficit of £11,686 com- 
pared with £6,417 for the corresponding period of 1913. 

Income was £64,277 (compared with £54,828), and working expenses 
were £30,724 (£23,072), leaving gross profit £33,553 (£31.756). Interest 
redemption and income tax required £39,502 (£35,565) and £5,737 
(£2,608) was contributed to capital expenditure. Units sold wero 
18,626,358 (12,858,203). Average price obtained was 0°83d. (1:02d.), 
working expenses were 0:39d. (0:43d.). 

The report of the manager, Mr. €, Nelson Hefford, says the units sold 
for private lighting were 7°80 per cent. more than in the previous corres- 
ponding half-year, and power supply increased 19:61 per cent. The 
large increase in units sold to the tramways department (from 2,197,027 
to 6,245,788) is the natural result of the arrangements fcr the transfer 
of the work of generation of energy from the Crown Point works to the 
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HExpowN.—The Guardians have accepted tho tender of Mr. 
Pickrill, at £30. 103., for wiring the new infectious wards. 

Government Contraets.—The following contracts were placed by 
the British Government Departments during October :— . . 

Post Offie.—Siemens Bros, & Co., telephone apparatus and cable and 
protective apparatus, supply, drawing.in, &c., of cables Chelmsford - 
Colchester, Edinburzh-Forth. Bridge and Glasgow-Kilmarnock ; Creed, 
Bille & Co, and Goll Telegraphic Appliances Synd., telegraph apparatus ; 
British Insulated & Helsby Cables, telephone apparatus and supply, 
drawing-in, &¢., of cable Liverpool-Ormskirk and Ormskirk-South. 
port; British L.M. Ericsson Mfg. Co. and General Electric Co., telephone 
apparatus; London Electric Wire Co, & Smith's, telephone apparatus 
and eable and copper wire; T. Bolton & Sons, bronze wire; Phenix 
Telephone & Electric Works, telephone apparatus; Western Electric 
Co.. telephone apparatus and cable, supply, drawing-in, &c., of cable 
Oldham- Halifax, telephone exchange equipment, Darlaston P.O. and 
Merthyr Tydfil; W. T. Henley's Telegraph Works Co., telephone cable 
and supply, drawing-in, &c., of cable, London-Sevenoaks and Luton- 
St. Albans; Johnson & Phillips. telephone cable, and supply, drawing- 
in. &c., of cable Birmingham-Sheffield ; C. Macintosh & Co., telephone 
cable; Bullers (Ltd.) and Doulton & Co., insulators ; Peel-Conner Tele. 
phone Works, telephone exchange equipment. Ryde P.O. and Sale ; 
J. Mclean & Sons, electric lifts, Belfast P.O.; Grindley, Ross, wiring 
Birmingham P.O. factory for electric light, &c. 

Crown Agents for the Colonies,—Bullers (Ltd.), telegraph material and 
insulators; British L.M. Ericsson Mfg. Co., telephones; Shropshire 
]ron Co., bronze and copper wire. EC ON 

India Office.—ENiott Bros., apparatus; J. Stone & Co., accumu. 
lators; Peel-Conner Telephone Works, switchboard and cable ; Siemens 
Bros. & Co., cable ; India Rubber, Gutta Percha & Telegraph Works ('o.; 
ebonite ; Siemens Bros, Dvnamo Works, spare parts of electric plant , 
Eckstein, Heap & Co., switchgear; Lancashire Dynamo & Motor Co., 
turbines, 


Commonwealth Contracts.— The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General’s Dept., Melbourne.—British Insulated & Helsby 
Cables, jacks £74. lls. 8d., keys £23. 2s. 6d., resistances £7. 14s. 2d. ; 
Western Electrie Co., ironclad indicators £39, duranoid number plates 
£41. 11s. 3d., plugs protectors £140. 12s. 6d. ; Cook Bros., erection of a 
telegraph line between Drouin and Poowong East, £214. 11s.; British 
General Electric Co., switchboard cable £761. 10s. ; R. Johnson, Clap- 
ham & Morris, g.i. wire £663. 17s. 11d., gal. steel wire £203. Os. 10d. ; 
India Rubber, Gutta Percha & Telegraph Works Co., desiccating plant 
£169; J. Bartram & Son, indicators and plugs, schedule rates. 

Dostmaster-General's Dept., Sydney. — Automatic Telephones (Australa- 
sia), Automatic switchboards at Randwick, Mosman, Parramatta, Ashfield 
and Burwood (labour, &c., to be supplied by company), at Homebush and 
Lidcombe (the Department to supply labour), and at Watson’s Bay 
£101.114. 175. Od. ; Gardner, Waern & Co., switchboard for telegraph 
office, Deniliquin £116. 10s., ditto for telegraph office, Tamworth £116. 
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Whitehall-road station. Lighting consumers increased from 9,612 to 
10,226, and there was an increase from 26,842 to 29,052 H.P. in the 
aggregate capacity of motors installed. Consumers of current for heating 
increased from 735 to 804. The coal strike in March and April involved 
the department in considerable extra cost, and the comparatively small 
margin between the capacity of available plant and the demand for 
energy necessitated the considerable use of plant which would under 
ordinary cireumstances be held in reserve, being less efficient than the 
more modern machinery installed during the last few years. The 
extensions of plant in progress also rendered economical working diffi- 
cult. The reduction from 0:43d. per unit to 0:39d, in working expenses 
is, therefore, deemed satisfactory. (Contribution to redemption fund 
was £2,425 more than shown in the previous corresponding half-year's 
statement, and the amount spent out of revenue upon permanent works 
is £3,702 more than before. These two items more than account for tho 
increase in the apparent deficit for the half-year. The deficit is apparent, 
and not actual, as the accounts include a full half-year's proportion of 
interest and redemption fund charges, although the output for the 
summer hal(-year is much smaller than for the winter half. 52 officers 
and workmen of the department (over 10 per cent. of the total number 
normally employed) have left for military service. They are, like.the 
employés of other departments, having their places kept open. 


Lowestoft.—The accounts of the tramways department for the 
past year, which were adopted at a recent meeting of the Council, 
show a gross profit of £3,795 (increase of £461 over that of previous 
year), and net deficiency £897 (£299 less than that of previous year). 

The manager (Mr. H. H. Saunders) stated in his report that total 
receipts for the year were £11,730 (against £11,662) and working expenses 
£7,936 (£8,328). The traffic receipts for the first ten months (October, 
1913, to July, 1914, inclusive) exceeded thos» of the previous yeat by 
£1,030, but owing to the war this was turned into a decrease of £3 by 
the end of the year. Miles run were 307,838 (decrease 7,503). 
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largely increased recently consequent on the additional business. The 
increase in the stocks was an all-round one. For a considerable time the 
company had made no payments whatever to Germany ; last quarter, to 
Sept. 30, which was a heavy quarter, their payments were £75. 

The motion was unanimously adopted, and the retiring directors, 
Mr. Ellice-Clark and Mr. E. C. Quilter, and the auditors, Messrs. Welton, 
Jones & Co., were re-elected. 

The meeting closed with a cordial vote of thanks to the chairman, tho 
directors and tho otlicialu, reference being made to the great improve- 


ment in the position of the company during the past year. 


Amazon Telegraph Co. (Ltd.) 
The twentieth ordinary general meeting was held on Tuesday, Mr . 
GEORGE KEITH presiding. i 
The SECRETARY (Mr. M. S. Munns) 
the meeting and the auditors’ report, 
The CHALRMAN said : Scarcity of money due to the fall in price of 
rubber has seriously atfected the trade of Manaos, which is the terminal 
station of our cables and the principal source of our revenue, During the 
first three months commencing July last year the financial crisis there led 
toa considerable increase in the traffic passing over our cables, but, unfortu- 
nately, from then onwards trade in general became very depressed and 
stagnant, and our traffics fell off in consequence during the remaining 
nine months of the year. The traffic receipts show a decrease forthe 
whole year of £23,105, while interest on investments and the year's cash 
balances bring in £442 more. The total revenue, including subsidy and 
transfer fees, amounts to £82,751, or £22,915 less than it was last year. 
On the other hand, there has been a satisfactory saving in the year's 
expenditure. Station expenses show a general decrease in the various 
items of £1,871. The expenses attending maintenance of cables also 
show a large decrease of £5,068, due principally to fewer repairs being 
required by the cables and to less cable having been used for that purpose 
during the year. The expenses of the “ Viking," including the cost of 
the extensive repairs she underwent, were also less. The '' Viking " 
was laid up for that purpose nearly six months, and the “ Ramos " did 
the cable repairs during that timc, which accounts for the increase in her 
expenses. Cable insurance and other miscellaneous expenses were also 
lower. Income tax is £482 more, and the aggregate of the other charges 
comes out £174 less. Altogether the year's working expenses amount 
to £52,460, or £6,631 less than they were last year. After meeting these 
expenses and providing £22,966 for debenture interest and sinking fund, 
the directors now recommend the payment of a dividend on the share 
capital of 3 per cent. for the year, less income tax, and carrying forward 
£5,840 as compared with £5,571 brought forward from last year's ac- 
counts. Our business is now suffering badly from the dislocations of 
trade aud commereial intercourse in consequence of the European war, 
and the outlook for the present is anything but bright. By recent 
reports the rubber trade of the Amazon is again beginning to show some 
signs of recovery. The cost of collecting the rubber is being reduced to 
meet the lower price obtaining. and more attention is also being given 
to fruits and other products, growing food stuffs, and rearing cattle. AH 
this should in time further reduce the cost of rubber production and add 
to the prosperous conditions of the Amazon, and 1 think we may still 
look forward to better business when the dreadful war is over. I now 
inove the adoption of the report and accounts. 
Mr. E. B. ELLICE-CLARK seconded the motion. 
Resolutions approving the dividend and re-electing the retiring 
director and auditors were then carried, and a vote of thanks to the 
chairman, directors and staff in London and Brazil brought the proceed- 


ings to a close. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The report of the 
directors for the half-year ended June 30 states that the amount to 
credit of revenue is £41,482. 9s. 8d., against £45,524. 5s. for the corre 
sponding half-year of 1913, and the expenses have been £26,900. 4s. 10d., 
against £26,260. lls. 6d. The result is, therefore, a balance of 
£14,582. 4s. 10d., to which is added £1,724. 5s. 7d. interest on invest- 
ments, and £1,905. 2s. Lid. brought forward, making an available total 
of £18,211]. 13s. 4d. The directors propose that this amount be dealt 
with as follows : First. preference shares, dividend of 6s. per share for six 
months to June 30 (£10,368. 183.) ; second preference shares, Cs. per 
share for six months to June JU (£1,400. 145.) ; and on ordinary shares 
Is. 3d. per share (tax free) (£5,520. Is. 3d.), leaving a balance to current 
half-year's account of £922. Os. Id. The traffic receipts for the six 
months show a decrease of £4,482. 6s. 1d. compared with those for the 
corresponding period, arising to a great extent from the competition at 
Porto Rico referred to in the last report. — In the directors’ report for the 
corresponding period of last vear it was stated that negotiations were 
pending with the Imperial and Canadian Governments for a reduction of 
rates in return for subsidies, The result of these negotiations is that the 
Imperial and Canadian Governments have granted a joint subsidy of 
£16,000 a year for 10 vcars on terms and conditions fully set out in a 
Parliamentary paper. The subsidising colonies in the West Indies havc 
also agreed to renew the local subsidies of £10,300 for a like term of vears. 
The contract giving cffect to these arrangements was sealed on Aug. 10 
BA outbreak of the war, and which they had reason to believe | and ratified by the House of Commons on Aug. 26, and the reduced rates 
Hi adi in a permanent increase in the company's turnover. He came into operation on Oct. 1, from which date the new subsidy of 
b want to be too sanguine for the future, but taking everything | £16,0€0 a year will become payable. The Danish Islands of St. Thomas 
eed enion, the directors felt justified in looking forward to and St. Croix have also renewed their subsidies, amounting to £800 a 
rebos Lo, 100088. He concluded by proposing the adoption of the , year, for a period of 10 years. in consideration of a reduction in tariffs 

T and accounts, : which became effective on Oct. 1l. Subject to the sanction of the 
T E B. ELLICE-CLARK Seemed he muon shareholders. the directors propose to subscribe 200 guineas to the Prince 
CHAIRMAN, in reply to questions, stated that the staff had been | of Wales! National Relief Fund, | 
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COMPANIES' MEETINGS AND REPORTS. 
l MÀ lt —ÁÀ 
Edison & Swan United Electr:c Light Co. (Ltd.) 


The thirty-first ordinary general meeting in London was on held 
Monday, Mr. C. J. Forp presiding. 

The SECRETARY (Mr. R. H. Parker) having read the notice con- 
vening the meeting and the auditors' report, l 
The CHAIRMAN dealt with the accounts for the vear ended June 30 

last. Sundry creditors, he stated, had risen from £36,000 to £48,000, in 

consequence of the increased business which the company had trans- 
acted. Loans, which previously stood at £20,000, now appeared at 
£7.00. On the credit side of the balance-sheet their investments had 
been reduced from £58,346 to £10,643 ; that was wholly in respect of 
sales during the year of the company's interest in the Altrincham Electric 
Supply (Ltd.). They had sold the whole of the debentures, and also 
since be last addressed them a portion of the 6 per cent. preference 
shares. They had held 33,346 ordinary shares in that company, which 
had been converted into 6 per cent. cumulative preference shares ; and 
in consideration of the shareholders agreeing to limit their dividend to 
that rate, the Jatter were offered the opportunity of subscribing at par 
for one shilling deferred share in respect of cach five ordinary shares held. 
These deferred shares were entitled to the remaining surplus profits 
after the payment of 6 per cent. upcn the preferred capital. The com- 
pany's holding of these deferred shares was 6,669, which the directors 
regarded as a valuable asset, although in the Lalance-sheet they were 
cnly included at the amcunt paid for thcm—namely, £333. 9s. They 
were fortunate in disposing of the preference shares in the Altrincham 

(o. at par before the commencement of the war. In addition to the 

fully-paid preference shares they held 5,600 similar shares partly paid, 

and the directors propescd to dispose of the whole of these as cecasion 
effered. Freehold ard leasehold property stccd at £65,816; the 
decrease of £3,500 was accounted for by the amount represented by the 

Benwell works, which had now heen sold, and depreciation written off 

the remaining peoperties. . Fixtures, fittings and cftice furniture had 

heen increased from £4,456 to £10,247 ; the increase was represented by 
the expenditure upon the new showrooms and offices in London and the 
depots in the provinces. Plant and machinery had slightly increased by 
additions to the Ponder's End works, all renewals having been charged 
against revenue. The stocks had been increased by approximately 
£32,000. which was accounted for by the general] expansion of the com- 
pany's trade; and sundry debtors were also higher by reason of the 
increase in the company's turnover. Their goods had been brought 
prominently before the public by means of advertising, both by posters 
and in the newspapers ; during thc past ycar the expenditure under this 
heading had been considerable, but in every way the result obtained had 
warranted the outlay. Probably during the current year the amount so 
to be expended would be somewhat reduced, as the works were at the 
present moment very full of orders, and it might not be necessary, 
therefore, to incur such a heavy expense for the time being. This, 
however, was a matter which the directors were carefully watching. Up 
to the present the company had not felt any ill-effects from the war, 
excepting that, in common with all other traders, they had found some 
difficulty in collecting accounts. The war had had one beneficial effect 
upon them: it had stopped the importation of German lamps, &c., 
which were previously dumped here in huge quantities, and he only 
hoped that after the cessation of hostilities the British public would con- 
tue to decline to purchase these German goods and whole-heartedly 
support British manufacturers like the company. Turning to the profit 
and loss account, he stated that the amount brought to the credit from 
trading account a year ago was £17,603, while now it amounted to 
£51,244. Of course, he was aware that previously certain expenditure 
now shown in tho profit and loss account was charged direct to trading 
account, but after allowing for that there was a very great improvement, 
particularly in view of the fact that profit and Joss had been debited with 
over £21,000 in connection with the new London showrooms. provincial 
branches, the realisation of the Altrincham securities, and the removal 
of the clerical staff and offices to the Ponders End works, advertising, 
Ec. the greater part of which had not been incurred previously. Whilst, 
on the other hand. the accounts did not include any henefit. from the 
opening of the new London showrooms——as, owing to the long-continued 
building strike, it was not possible to commence business there until after 
the date of the period covered by the accounts—he was pleased to say 
that the extensive display of modern high-class fittings, &c., was now 
having a very marked bencficial effect upon the company’s sales. They 
had had & very anxious year, but in spite of the heavy extraordinary 
expenditure referred to, a great deal of which at the date of the accounts 
they had not felt the full benefit of, they had converted a loss from the 
previous year of £4,700 into a profit for this year of approximatcly the 
bu figure, which amounted to a difference in the results of tlie two 
‘ears of close upon £10,000. With a view of increasing the company's 
ee the Board had decided to extend the manufacturing facilities at 
€ works to cope with the considerably increased business which, in 
ommon with other British manufacturers, they had participated in 


having read the notice convening 
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s | a - | METAL PRICES, — SUE 

| Messrs. J. B. Garnham & Sons, 132, Upper Thamesetreet, Lon und 

. NEW COMPANIES, MORTGAGES AND date November ALS, the following as tbe present basis prse of nom" ECs quote under 
Ps Ew METALS. per Ib. 


as Solid Drawn Brass Tubes........ 84. | Antimony eee dE S5 a 
CHARGES, &c. 


Solid Drawn Copper Tubes .....,- 91d. ' English Lead... .......... £18 15 0 


-- 
PPP Im 


——9———— Ead E E eec229509969 15 OLD Mar e 
razed Brass Tubes ......... eo üd. ALS. ton. 
0. NEW COMPANIES. ius NIE ec. :5252292& eooseeecece oam S COBRE ainaani sd 0 0 
“Qu pep. s fu Am DM. *. pper ire ..... *e69000299200 id. raziery pper AD. ..... £4'0 0 
, BOOTH & BOMFORD (LTD.) (138.232.)—-Rey, Nov. 6, capital £2.000 Rolled Brass ...... eene, 7id. | Clean Scrap Brass........... €38 0 0 
* in £1 shares, to carry on in Great Britain or elsewhere the business of Brass Sheets ...... sovcsesessoe Bd. | Old Lead ............ wee £16 10 0 
: manufacturers or makers of or dealers or contractors in or consultants " HOM Ree £16 0 0 
with regard to electrical or general engineering installations, &c. Private Copper Sheets .. Less £71 0 0 Black Pewter, ee E e ds ; ° 
company. Directors are J. G. Bomford, R. G. Booth and A. B. Gibbs. ee ue t Ha x 0 | Gun Wi ETE £48 0 0 
» ^ ; og Int ae p "uv Mr. A. Joseph, “street, London-road, Southwark, London, S.E., quotes under date 
.CEAG MINERS' SUPPLY Co. (LTD.) (138,208.)—Reg. Nov. 4. November-17, the following prices ol Scaae MEMLS 

capital £10,000 in £1 shares (1.000 7 per cent. preference). to carry on the per ton. rion. 
business of manufacturers, importers and exporters of and dealers in Aluminium Cuttings........ £62 0 0 ; Old Lead (less usual Draft).. £16 10 0 
| electrical and other safety lamps for use in mines and all hinds of elec- ean Cn seine a ^ 4 Aa Zu: E RN dr H ; 
trical and mechanical lamps, accessories, tools, &e. Private company, Braziery Copper............ £44 0 O| Hollow Pewter ..... eese. £90 00 

-DEFRIES & GOLDMAN (LTD.) (138.300. )— Reg. Nov. 13, capital Gun Meta hs oe sats eR ES . £ 0 0. Shaped Black Pewter. ...... £ 


& 00 
uu E à Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder in bar 
£2,000 in £1 shares, to take over the business of electrical engineers and Jes S s ind £97. 
factors carried on as Defries & Goldman, and to adopt an agreement RUM i ns, j 


` with H. Defries and H. L. Goldman. Private company, First directors | ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 
ETEA ee ee d cruise ee 


are H. Defries and H. L. Goldman (both permanent). Reg. office, i dd = 


Albion House, New Osford-street, W. LINE, Bur S Inc. ME. S IN 
l l 0.0 nc. or dec, 
HIGH SPEED STEEL ALLOYS (LTD.) (138.130.)— Reg. Oct. 28, capital E U.C [weeks] Amount. |P 0 


£50,000 in £1 shares, to carry on the business of manufacturers of and Í ~ TEMP rU Eta £ zx e 


dealers in tungsten, molybdenum, vanadium, chrome, &c., smelters, | Aberdeen Corporation ...| Nov. 11 ^ 1,728} + 110! 24 | 40:65 le “ol 
i : 2 . ae E MY ? plo- 1 m ? = 
X engineers, ironfounders, &e. Private company. First directors are AM a a jp i ai ids p pc wee 
| A. Balfour, A. J. Hobson, F. Best, H. H. Smith-( atington, W. Clark and Ayr Corporation......... » 14 230 | — 13| 26 10,839 |—. 917 
QO. W. Fawcett. Reg. office : 13, East. parade, Sheffield. dici rid " t , s + 29 1 o t | 
s ; : : : eration.. n , — Ee 4: 
.. IMPLITICO (L1D.) (138,.160.)— Heg. Oct. 30. capital £3.000 in £1 shares, Birmingham Corporation. » 14) I2002; — 640] 33 | 398764 |f 1213 
to carry on the business of electricians, mechanical engineers, generators Sie corporation ej dn 1 1.022 |= 207 33 43 d Y s 
of electricity, &e. Private company. W. R. Lambert and H. N. Maced cS ik is ee = t 32 ín EE 3970 
Lambert are permanent governing directors. Reg. ofice: 2-6, Pocock- Bradftra Corporation .... » 14 5.935 | + 367] 33 | 206652 |t 9,115 
. street, Blackfriars, S.E. ipu n Opera is " B S m abl oe deed £ 02) 
7 | ristol Trams arriage s ,926 : - 22. 
l TYNE GLASS WORKS (LTD.) (138,170.)- Reg. Oct. 30, capital £2,000 Burnley Corporation ... » l4 1,305 E 349 6 7944 |- 225 
in £l shares (200 (4 A f and 1.500 t B H, to carry on the business of glass poten Corporation serene. ” 15 287 > 10 33 e t zu 
manufacturers, blowers, cutters, engravers, silverers, polishers, &e., and erue Co. s | as j «60079 —R9 738 PE 343 187 T Ss 
to carry into effect two contracts (a) with T. W. Ferry and (5) with Pope's Camborne-Redruth ..... EC B= ST 6210 |— 110 
Electric Lamp Co. (Ltd.) Private company. First directors are M. W. M PET Ni us rs i ii . 
O'Connell and T. W. Ferry (both. permanent). Reg. office: 68, Pipe- City & South Lonion EI, hu : ‘a 2 bs a 
wellgate, Gateshead-on- Tyne, eee er ie Trams Co...} »„ We 476 | — "i es a rar 1 
roydon Corporation s... ii Lco3 | + l 55, t 2, 
MORTGAGES AND CHARGES. *Derby Corporation ERU $5 el T - m à 
NORTH-EASTERN ELECTRIC SMELTING CO. (LTD.]—Second mortgage | Boyer Corporation: +. m 14 | ee. cpl i T 
debenture dated Oct. 8; 1914, to secure £130, charged on company’s | Dublin United ieee ats vf on 13! S640; + 8551 45 | 266,755 + 16.637 
property, present and future. Holder : J. A. Parkes. p arer ion TE 5 H rd t "a i ee E di 
l ast Ham Council ....... is ; ; ' XU 
YORKSHIRE CABLE CO. (LTD.)-—Debenture dated Oct. 8. 1914, to secure Erith Ueber Council PUN - M T ; Ji . s ? 
any sum, not exceeding £800 which may be paid by the debenture holders | Exeter Corporation......| » 13 318 | 4- 6| 33 11.964 |+ p 
. under a deed of guarantee of even date, charged on company's under- Gc Po n Dm ji H enel En E 7i e = me 
taking and property, present and future. Holder: R. R. and J. Stell Gloucester Coron. ....... po "m gu i s v 
OU Gr ECOL ENT BLECTRIO LAMP COL (LTD = Due On| e eoe oe do dnte [ape ee a | ics pum 
24th, 1914, of. £3,000 debentures, part of series of which particulars Hong Kong.......... er mi s uv - EE "2 
have already been filed. Mc Conn TE j n 25 | t 2 | 2: oe + ae, 
u rporation ........ 5 ,9 — o ; = t 
T: RECEIVERSHIP. Ilford District Council. ...| n — 14 578 | + 131 32 E ae 
opes i ] i bee eston Corporation..... $e Ad 1201 | — 2 4,203 |— ad 
PARDON & CARPENTER (LTD.)— Notice of appointment of €. A. Car. Ipswich Corporation ..... ^ d 387; — 291 33 15635 j—- 10 
penter, 87, Capri-road, Addiscombe, Surrey. as receiver and manager on Isle of ThanetCo......... » 10? $051 — 38] 16 2528 |- Ar 
Oct. 24, under powers contained in debenture dated July , 1914. ] Minarnock Corporation..| ,, 15 151 | — 14 | 26 4350 |— : 
de led p? ? : Yid. às Lanarkshire Trams Co. » 12| i74 |-— 451 45 | 8911 |+ 7328 
p s Lancashire United ...... » Ib] 1437| —  64|145 | 74.097 |+ 3787 
eds Corporation ...... » li, 8016] + 47] 33 | 273.699 |+ 7H 
Leicester Corporation .. » 14 2,736 | — 129 | 46 130.723 |+ 2.413 
Leith Corporation ...... a 6277; + 18| 26 | 19371 |t 20l 
CITY NOTES Lincoln Corporation ..... » 14 116; — 6| 33 4130 j- 375 
s Liverpool Corporation. ...| ,  7|-12937|— 32 i44 | 586,584 | 10,202 
Liverpool Overhead Rly.. " is - ia e. oe 
——— Llanduino&ColwynBayR | ,, 13 159 | + 8| 50 | 15325 |— 2.037 
MEMORANDA (Nov. 19).—Bank rate 5 per cent. (since Aug. 8, 1914). rond DA e| » 4 | 46485 | -F. 3,284] 31 [1,377,392 |+ 6234 
Price of silver, 22d. Consols Pay Days, Dec. 1. London United c Se i: i x us a cu 
S AEN RR "D" westoft Cor ati ees ee ee oe ee .. 
CASTNER KELLNER ALKALICO.(LTD.)- -A final dividend of 10 percent. | Maidstone Capea sef tt 3 i e di as 
has been declared for the year ended Sept. 30. Manchester Corporation e| » 14] 16,673 | — 743] 33 | 571916 |— 7,274 
* er y aliwa [Ir ee ee ee e ee Eie 
CHLORIDE ELECTRICAL STORAGE CO, (LTD.)—-The directors have | Metropolitan Dist. Riv] Y i D n 2 P 
determined under existing circumstances not to pay any interim dividend Medi iud ees ss : ys í I e, 
i war a ‘re : * tps I E ayy TUM 2 2 € opoll n alway eo e oe ee ae oe ` * 
: on the ordinary shares, but warrants for d dividend at the rate Nelson Corporation co, MET i48| — " ez| 32 | - 6318 |= ^ 736 
of 6 per cent, on the preference shares will be posted on the 30th inst. Newcastle-on-Tyne Corpn.| ,, 14| 5,635 + 6211 32 179286 |+ gain 
COMPANIES TO BE STRUCK OFF THE REGISTER. — Tho following com. | Newport MondCorpn s| s 14 Sc u- exis t es 
panies are to be struck off the Register of Joint Stock Companies unless | Oldham Corporation .....| s 15 1,891 | — 246 | 34 |-:75,295- |= 7.22 
cause tothe contrary is shown before Jan. 27 :— E DOE person: T za > wahe 8s. cec cs. eo 
L] » pi "e To" * Mono | f Itig TIS » 1 S. ec. irams. oo . ee - es we 7] : ~es ® es 
Bean Co. (British Electrical & Mechanical ( o.) Ben Medical Electric PortsmouthCorporation..| „° 14 | 2038| £ " 90 | 33 | sziss ae 
Appliances Co... Dioptric Sign Co., Electrical Power Users Association. | Preston Corporation ... » H 885 | + 498. 33 | 30472 t e 
Electiie Fire Prevention Appliances and General Mfg. Co., International on Corporation .. | „ H 960 | — 13 | 32 33,627 {+ ME 
Send. for Electric Water Power and. Public Works Concessions, Institu- Shaped m BUR d rod I Ea “ha 
tion of Signal Engineera (Duci), London Elec. Treatment Institute, North | {Sheffield Corporation... „15 7,525 D. . 156 i31 | 239,974 -|+ ' 6,976 
Lancashire Tiamways, Power & Construction Synd., Thomas Brittain, gnan pore P ea ae ae TT PU CIERRE ihe 
Turbiro Synd. l l Saan o c n od » itl giad- 55] 32 | aiiz |- “65 
The following are to be struck off the Register of Joint Stock Com- Southend Corporation... „ 11 697 | — 33 36,235 |+ 2,36 
panies, unless cause to the contrary is shown before Feb. 10: British 2 d de» Hyde &c.. Jt. B. : . : T: m i. 
Wireless Telegraph Synd., Electrical Fittings (1911), Electrocausties, E Die " m Lee d u 3 on t 3l 
National Electric and Motor Corpn, Swindon Corporation ....| ? || 1721+ 141 32 5.834 I+ a 
MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—The directors an- | Wales esie minis] 7o | Q3 + Misa | 475 | L9 
nounce that the warrants for the 10 per cent, dividend on the preference | || WalsallCorporation ..... » 4 "643 | — 13 | 46 28,750 |+ 16l 
shares and of 10 per cent. on the ordinary. shares, declared on July 21 Warrington Corporation.. Si e E ri T 3 465 
Inst, have been posted, West Ham Corporation... ,, 12| 2,834] + ^ 96 | 932 92324 |+ ME 
| dst, Wolverhampton Corpn...! 5, 1 1012| —. 49l. 6 9983 d. e 
ST. HELENS CABLE & RUBBER CJ. (LTD) Recoully some changes | Yorkshire W.R. Trams 7| 7 15 | p483| po 42| 46 | egi d- 1b 
have been made in the directors, and the following are now the directors : (a) d c compari ons are with the corresponding period last year. —* Partly iu 
Messrs. T O Callender (chairman), D, Sinclair and J. J. Easton t ingludes omnibuses, &c, 1 Minus 2 days. § Minus 3 days, U Plus 3 days- 
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case should serve as a warning in the other. 
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NOTES. 


The Censorship of Cablegrams. 

Ix connection with the great war now raging, we have 
been careful to avoid making any reference in THE ELEC- 
TRICIAN to matters which are outside the purview of a 
technical and industrial journal. We hold the view that 
it is as easy —quite as easy—for a technical journal to make 
4 mess of things bevond its ken as it is for the lay papers to 
£ very much aglev when dealing with technical matters. 
The truly deplorable result of such meddling in the one 
We claim to 
know as much as anv technical journal can know of things 
telegraphic, hut we should “ fear to tread " in the domain of 
Government censorship of submarine cable messages, 
especially at this timo. This is a matter which, in our 
view, can best be left to those who are en gaged in the delicate 
work of conducting and regulating the world's submarine 
cable traftic. This view does not appear to find favour 
with our esteemed contemporary, the " Electrical Review,” 
which has taken occasion to leave the peaceful field of 
electrical engineering to engage in the polemics of pc litical 
controversy, The pages of our contemporary are noc the 
place where one would look for an opinion on the subject of 
the right of the United States Government to censor or not to 


a 
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censor cablegrams, or of the right of the Cable Companies, 
British or otherwise, to approve or disapprove of such 
censorship. In its own field of work the “ Electrical 
Review ” can lay down the law in its own way with every 
right to claim a hearing. Outside that field no one would, 
we opine, show any respect for its ipse diit. 

— 

IN regard to this particular matter, we are reluctantly 
compelled to depart from our almost invariable custom of 
ignoring the opinions of writers who venture outside their 
recognised sphere. apparentlv without rhvme or reason. 
The Commercial Cable Company is a well-known and, we 
believe, ably conducted and well-respected submarine 
telegraph enterprise, Anglo-American in character, and 
recoguised electro-technically as a credit to the industry 
of submarine telegraphy. As to its methods of conducting 
its business with the nations and the Governments of the 
world, this is certainly no business of ours—nor, we maintain, 
of anv other eleciro-technical journal. There is a distinct 
danger that irresponsible er'ticism of such methods may 
injure a sound commercial undertaking. If a company 
makes mistakes in the conduct of such business we are not, 
nor is any other eleciro-technical journal, in anv way con- 
cerned—it is the Company's business and that of its 
customers. Our interest in the Company, and that of other 
electro-technical journals, begins and ends with its electro- 
technical operations. We are, therefor», surprised to read 
in the “ Electrical Review " of Oct. 16th what seems to us 
a gratuitous and uncalled-for attack on the Commercial 
Cable Co. in regard to the course the Company had seen fit 
to adopt in view of certain action, either taken or threatened 
to b» taken, by the United States Government in connection 
with the censorship of cablegrams. We protest that in 
venting its spleen upon the Cab!» Company in this wav a 
journal that is purely electro-techiical is travelling away 
from its appointed field—-is, in fact. apparently taking what 
it considers a fitting opportunity, at a time when political 
feeling runs high, to wipe off some old score —not a particu. 
larly edi/ving spectacle in the circumstances. We must, 
since our contemporary has chosen the subject of censorship 
for its polemic, tak? the occasion to point out that, so far as 
our opinion may be accepted by our readers on so highly 
political a quesuion, the censorship of trans--1tlintie messages 
by the United States Government would be far more likely 
to hamper than to henefit the interesis of the British com- 
mercial community. This will, we think, be quite clear 


when it is remembered that there are no German messages 
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passing over the cables. We claim no virtue in this view, 
for it seems to us to be perfectly obvious, in which case the 
editorial opinion of the “ Electrical Review " borders upon 
the supremely ridiculous. It should be stated also that the 
censoring of cablegrams by a neutral Government has never 
before been attempted ; for proof of this statement we 
refer our readers to the British Government’s action, or 
rather inaction, during the Spanish-American war some 
years ago, and to the fact that no neutral Government has 
attempted such censorship in the present war. The protest 
of the Commercial Cable Co. must surely, under these 
circumstances, be in the best interest of the cable companies 
as a whole, and of the cabling public. British national 
interests also are, if the protest is successful, secured the 
full benefit of uncensored messages. That an enterprise of 
the acknowledged high standing of the “ Commercial " 
should be the subject of such a silly attack from the “ Tele- 
graphic Journal " must excite curiosity and, perhaps, 
Inquiry. 
GN ERN 

Trading with tbe Enemy. 

AN interesting decision bearing upon the question of 
trading with the enemy is recorded in our legal columns 
this week. Recently the Armorduct Mig. Co. sucd Defries 
& Co. to recover the sum of £1. 10s. Defendants declined 
to pay this sum on the ground that the plaintiffs were a 
company whose shares were chiefly owned by Germans on 
the Continent, and this contention was upheld by Judge 
ATHERLEY-JoNES in the County Court. The Armorduct 
Mfg. Co. appealed, and the appeal has now been allowed by 
Justices HorripGe and RowraTT. A decision of this kind 
is important, as there must be numbers of similar cases at 
the present time. It seems to us that the question is quite 
clear, and that contracts of this kind cannot be simply 
broken on account of conditions of war. The only con- 
troversial point is that partics so placed should not transmit 
funds to Germany. Subject to this proviso, we feel that 
commercial contracts should not be regarded as 
of paper" any more than the important international 
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agreement about which we are fighting at the present 
moment. The posicion will, no doubt, be materially cleared 
up by the new Dill, of which we give à summary elsewhere, 
and which we feel will effectively prevent the transmission 
of funds to Germany by traders in this country. 


— o —Á 


Telephone Progress. 

Ix our telephone section tlis week we give some figures, 
due to Mr. W. H. Gunston, showing the number of tele- 
phone stations of the world at the beginning of last vear. 
The general trend of such figures is well known, but it is 
an advantage to have them revised from tin e to time, for 
they indicate progress In an interesting way. For example, 
the United States has only 10-5 inhabitants per telephone, 
and Canada has 17 per telephone. The former shows to 
what a large extent this method of communication is used 
in the United States. Such a figure is not approached in 
European countries. Even in Denmark, which is the most 
efficient country from this point of view, the population 
per telephone is 23, in Sweden it is 25 and in Norway 30. 
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It is curious that the Scandmavian countries should head 
the European list. Germany comes fifth, and then Great 
Britain and Ireland, with the figure of 62. When we come 
to the large towns. Chicago heads the list with the figure 7; 
then comes Boston, which stands at 9, Philadelphia at 10-5 
and New York at 11. The next two places on the list are 
filled by Berlin and Hamburg, after which comes London, 
including the County Council area. From these figures we 
may feel reasonably satisfied that this country, and more 
particularly London, will in due time take its place among 
those countries in Europe which are the greatest users of 


the telephone. 
eee 


Royal Engineers (T.F.).—The following appointments and 
promotions have been made :— j 

Scottish Cable Signal Company.—A. A. McBean to be Captain. 

London Electrical Engineers .—Company Sergt.-Major S. Mathews and 
Company Sergt.-Major R. C. Milliken to be Second Lieutenants. 

Tyne Electrical Engineers.—Licutenants N. H. Firmin, M. W. Buck 
(to remain seconded). €. M. Forster, I. F. Fairbairn-Crawford (to remain 
seconded). and C. M. Campbell to be Captains; and Second Lieutenants. 
G. L. L. Russell, F. D. Pvne, K. A. Mountain, F. H. Bowers, 5. E. Monk- 
house, J. Young. R. Sharp and D. Myles (from 5th Northumberland 
Fusiliers) to be Lieutenants. 

Large Motograph Sign.— What is claimed to be the largest 
motograph sign in the world has recentlv been erected on the 
roof of a building in Chicago. The advertising message 1s 
spelled out in letters 12 ft. in height, and can contain as many 
as 150 words. The method of operation is bv means of con- 
tacts working through a perforated roll of paper, after the 
manner of certain tvpes of mechanical piano-players. Over 
30,000 ft. of wire are used 1n the sign, which has a total length 
of 145 ft. The total numbers of lamps in the sign is between 
1,000 and 10,000 ; most of them are 10-watt lamps, but there 
are a number of 15-watt size. An average message takes from 
three to four minutes to show. 


Fire Protection of St. Paul's Cathedral.—Under the 
scheme carried out about two vears ago by Messrs. Merry- 
weather & Sons for the protection of St. Paul's against fire, the 
hvdrants fitted at the main roof levels were supplied frem rain 
water collecting tanks on the stone gallery. These tanks 
owing to their enormous weight when filled with water, have 
been condemned, and a ^ Hatfield " pump. driven by an elec- 
tric motor, has Just been installed at the 60 ft. level. Power 
is transmitted from the motor to the pump through silent 
chaim-gearing. The pump takes its water from tle Water 
Board's supply, and delivers into the ring main round the drum 
of the dome under the colonnade. hydrants being fitted on this 
main at various points. The pump starts automatically as 
scon as one of the hydrants is opened, so that a fire can be 
immediately attacked at the roof level without it being neces- 
sary to go near the pump. When the hydrant is closed the 
electric current is automatically cut off, and the pump ceases 
te work. 


Miners’ Safety Lamps.—An order (dated Oct. 7) has been 
made by the Home Oftice, in pursuance of sec. 33 of the Coal 
Mines Act, 1911, giving approval to additional types of lamps 
and to certam amendments of lamps previously approved. 

Hlustrated descriptions are given of the Bristol safety lamp, types 
B.T. 4 V. and B.R. 4 V., and of the Manley & Sandy (M. & S.) electric 
safety lamp (with electric gas indicator) The following is a complete 
list of the electric safety lamps approved for general use :— |. 

Bristol Electric Safety Lamp Works, Bristol. type B.T. 4 V.: British 
Accumulator Co., B.A.C. ; © Ceag " Electric Safety Lamp Co., e Ceag" ; 
General Electric Co.. Turquand-Kingsway ; W. E. Gray, Gray-Sussmann,. 
Nos. 3 and 4; Manley & Sandy (Ltd.), Manley and Sandy (M. & S.); 
John Mills & Sons, Joel-Fors, type 403 M. ; Oldham & Son. Oldham ; 
Rothwell & Co. (the Thomson Co.), Thomson-Rothwcell ; Tudor Accu- 
mulator Co., Varta; Wolf Safety Lamp Co., Wolf Alkaline, Wolf Lead, 
and Wolf, No. 2. 

The following electrie safety lamps have been approved for use by 
officials or for special purposes only : Bristol Electric Safety Lamp Works, 
Bristol, type B.R. 4 V. ; Float Elcctrie Co., Float Patent; John Mills & 
Sons, Joel-Fors electric inspection lamp, type 303 C., Joel-Fors clectrie 
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hand lamp, type 403 H.; Oldham & Son, Oldham “Emergency,” 
* Oldham " shaft and roadway, types * A" and * B"; Tudor Accumu- 
lator Co., Varta, type 2 Et 4: Wolf Safety Lamp Co., Wolf Rescue, 


No. 2. 
Electricity v. Steam for Coal Hoisting.—4A comparison of 
the operating costs of coal hoisting at Pittsburgh, U.S.A., by 
steam and by electricity under almost identical conditions, was 
given in a recent issue of the “ Electrical World." When steam 
was used the items of coal and water to hoist an averave of 
7.722 tons of coal per month cost £12 and £3 respectively. 
Operating the hoist with the motor now installed the cost of 
enerzy is about 4d. per ton, which is only slightly in excess of 
the former power cost. But, considering labour and mein- 
tenance expenses, reliability of operation, rapidity of unloading, 
convenience of operation, &c., for the two systems, considerable 
advantage Is shown to exist In favour of the electrical equip- 
ment. When steam was used a licensed engineer had to be 
emploved at £25 per month. but only £15 is now paid for 
operating the electric hoist. There are fewer repairs or 
replacements necessary. The motor does not require such 
frequent attention and can always be operated without waiting 
for the steam pressure to rise or repairs to be made on frozen 
pipes. Furthermore, the steam hoist required 60 seconds to 
make a round trip, whereas the electric hoist can be accelerated 
nore rapidly, making a complete trip in 50 seconds and thus 
allowing a 20 per cent. increase in the amount of coal unloaded 
ina definite time. During a 10-hour day the electric hoist can 
transfer 5,010 more bushels of coal than it had been found 
possible to handle with the steam heist. 

I Electrical Purification of Gas.—The use of electricity for 
driving the various machines in gas works is fast becoming the 
general practice in the majority of the big gas works in this 
country, and " The Times Engineering Supplement " records 
still another use to which electricity is likely to be put in gas 
works in the near future. The problem of removing all traces 
of tar from the gas has alwavs presented certain difficulties, 
and from experiments recently carried out in America it would 
seem that an electrical method is likely to solve the problem. 
The prineipal introduced is similar to that used in the smelting 
industry for the precipitation of lead and other fumes, an 
account of which was given in these columns a short time ago. 
A specially constructed electrode, from which high-tension 
direct-current discharges emanate, is suspended in a cast-iron, 
inverted U-tube, constructed from standard 8 in. pipe covered 
on the outside with a jacketing of felt. 'Thearms of the U-tube 
are each 9 ft. long. The electrode consists of two cast-iron 
discs, £ in. diameter and placed 5 ft. 8 in. apart, connected by 
means of a light gas pipe. Fine discharge wires are stretched 
from dise to disc in the form of a squirrel cage. The high- 
tension discharge has the eflect of causing all the tinv particles 
of tar to be precipitated. The cost cf the apparatus is ex- 
tremely low, a plant for dealing with 25,000 cubic ft. of gas per 
hour costing less than £100, while the power required for such 


à plant is only about 0-2 kw. g 


Current Topics. 
: Subjects of current interest dealt with in this issue include 


the following :— 
. Mr. H. H. Broughton contributes the first part of an article on 

Manet Switch Crane Controllers "' (p. 242). 

We publish an abstract of a Paper read before the Institution of 
Electrical Engineers by Mr. W. M. Selvey on " Power Plant Testing ” 
(p. 239). pt | 
M We give abstracts of the Chairman's Addresses delivered before the 
Birmingham Section of the Institution of Electric Engineers by Dr. 
A. H. Railing (p. 245), and before the Scottish Section by Mr. J. 
Lowson (p. 254). 
zn our Telephone Section we reproduce an article on an ' Artificial 
E of an Open-wire Line for Telephonie Experiments," by 
wt. G. M. B. Shepherd. We also give an abstract of an article on 
the ^ Telephone Stations of the World at the Beginning of 1913 
(with some Statistics Relating to 1914)" by Mr. W. H. Gunston 
(p 28); and an abstract of a Paper on “ Telephone Transmission 
' ph ‘lation to High-tension Distribution,” by Mr. E. S. Moorer 


— 


t 


| 


We reproduce remarks by Mr. A. P. M. Fleming on “ Our Trade 
and German Methods," dealing particularly with the education of 


apprentices (p. 256). 
Our leading article deals with the ^ Place of Science in Industry ” 


(p. 232). 
A Paper on the '* Commercial Electric Battery Vehicle," by Mr. 


W. E. Warrilow, appears in abstract on p. 259. 


OBITUARY. 


WILLIAM GRIGOR Taytor.—On November 19 there passed away, 
at Bournemouth, William Grigor Taylor, aged 67 years. 

Mr. Taylor was born in tho parish of Newhills, and received his early 
education at Monymusk School, both on Donside in Aberdeenshire. He 
came to London when he was 18, and from 1862 to 1869 held a clerical 
appointment. in the dockyard service of the Admiralty. At the end of 
1869 he joined the electrical branch of the Telegraph Construction and 
Maintenance Co, and went successively to the works at Wharf-road and 
East Greenwich. Later he took part in the laying by the Company of the 
second Malta-Alexandria cable, the China Submarine, the first Java- 
Australian cable, and in 1872 in cable-laving and repairing work on the 
coasts of Newfoundland, Cape Breton Island, and Nova Scotia. Early 
in 1873 he joined the Eastern Telegraph Co., and served at Gibraltar and 
in Egypt. Jn 1875 he proceeded to Australia for the Eastern Extension, 
Australasia and China Telegraph Co., and was their first superintendent 
at Sydney. In 1883 he was appointed manager in the East of the 
Eastern Extension Company, at Singapore, a position which he held until 
1902. After a short rest in England he was appointed as representative 
of the Eastern and Associated Companies in New York. In the early 
part of this vear he returned to London to undergo a series of operations, 
which proved unsuccessful, and his illness terminated fatally on Thursday 
last week. His remains were interred at Bakewell, Derbyshire, along 
with those of his father and mother. The cable companies were repre- 
sented at the funeral by Mr. F. E. Hesse and Mr. G. C. Jack on behalf 
of the Eastern & Associated Companies, and by Mr. Fred Ward repre- 
senting the Commercial Co. Mr. Taylor leaves a wife, a daughter and 
two sons, one an officer in the Indian Army and the second until recently 
in the Eastern Extension Company’s service in London, but now engaged 
in the Malay Straits. 

H. I. VANDELL.—We regret to record the death of Lieut. H. I. 
Vandell, Northampton Regt., whose name appeared in the casualty 
lists of the Expeditionery Force on Nov. 19. Lieut. Vandell was 
formerly with the Western Electric Co. 


PERSONAL. 


The sympathy of many of our readers will be extended to Mr. and 
Mrs. John Rennie in the loss of their eldest son, 2nd Lieut. D. W. 
Rennie, 5th Batt. Royal Fusiliers, temporarily attached to the Ist 
Royal Warwickshires, killed in action on November 11th. 

We are glad to learn that Mr. Herbert H. Berry (of Messrs. Berry, 
Skinner & Co.), who met with a serious accident in May last, and who 
has since had in consequence to undergo six operations, has practi- 


cally recovered. It is hoped that he will be able to resume his duties 


by the New Year. 


APPOINTMENTS VACANT. 


A shift engineer is required for Birmingham Corporation's Summer- 
lane station. Salary £150, rising, at the discretion of the Committee, 
to £250 per annum. Applications, on forms to be obtained of the 
secretary of the Electrie Supply. Dept., are to be sent by Wednesday, 
Dec. 2, to Mr. R. A. Chattock, City Electrical Engineer and Manager, 
Electric Supply Offices, 1H, Dale End, Birmingham. See advertisement, 

Belfast Tramways and Electricity Committee invite applications 
for the post of shift engineer. Applications on forms obtainable 
from the city electrical engineer (Mr. T. W. Bloxam), East Bridge- 
street, Belfast, by Dec. 12. See advertisement. ^ 

A switchboard attendant is wanted immediately for the Watford 
Commencing salary 25s. per week. Applications 


electricity Works. 
See advertisement. 


to the chief engineer, Mr. A. W. Barham. 
A switchboard attendant is wanted for works in Muldlesbrouzh 
. * ra ` F ë í “a id 
Applications to Box B., Kidd's Advertisinz Agency, Middlesbrough. 
See adverlisement.. 
1 1 Mc . 3 i 
The London County Council invites applications from persons 
desirous of having their names placed on the panel of instructors in 
engineering for employment in the Council's junior technical evening 
institutes. Salary for instructors in trade work or technical dca w- 
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ing for mechanical or electrical engineers 10s. an evening of about 
three hours, and for instructors in the ancillary subjects 7s. 6d. an 
evening of about two hours. Applications to Education Officer, L.C.C. 
Education Oftices. Victoria Embankment, W.C.. by 1 a.m. Nov. 28. 

The East Indian Railway Co., 28-30, Nicholas-lane, London, E.C., 
require an assistant electrical engineer. Salary R.450, rising to 
R.600 per month. Applications by Dee. 7. 

A telegraph foreman is required by the Gold Coast Government. 
Salary £250, rising to £300. Applications by letter (marked M 72234) 
to Messrs. Preece, Cardew & Snell, 8. Queen Anne’s Gate, London, 
S.W. 

A half-time responsible teacher is required for the L.C.C. Acland 
Junior Technical and Art Institute, Fortess-road. Kentish Town, 
N.W. The curriculum includes electrical and mechanical engineer- 
ing. Salary £200, rising to £250. Forms can be obtained from the 
Education Officer, Victoria. Embankment, W.C., and must be re- 
turned by 11 a.m. Nov. 28. 


Electrical fitters are wanted at once for H.M. Dockvard, Ports- 
mouth. Terms 38s. per week, plus 20s. per week subsistence. for 
three months’ temporary employment. Applications to the Elec- 
trical Engineer, H.M. Dockyard, Portsmouth. 

Messrs. Bruce, Peebles & Co. (Ltd.). Edinburgh, advertise for an 
assistant for testing a.c. and d.c. machines. 

Applications are invited by the Commonwealth Publie Service 
Commissioner, Melbourne, for two appointments as assistant en- 
gineers in the Chief Electrical Engineer's office, Postmaster-Gencral’s 
Department, Melbourne. Minimum salary £432, increasing to £504, 
per annum. Applications to Commonwealth Public Service Com- 
missioner by Jan. 9, 1915. 


INSTITUTIONS AND SOCIETIES. 


Association of Consulting Engineers.— The committee of the 
Association of Consulting Engineers have issued a convenient little 
booklet for the guidance of the public and the profession, containing 
a scale setting out the usual professional fees and the rules under 
which its members work. 


Wireless Society of London.—A meeting of this Society was held 
on Friday, the 13th inst., at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C., when Prof. J. A. Fleming, 
F.R.S., delivered a lecture on the “ Function of the Earth in Wireless 
Telegraphy." Prof. Fleming first deduced mathematically a formula 
for the thickness to which a current of wireless frequency penetrated 
when travelling along a conductor, and illustrated his deductions by 
experiments with coils of different materials subjected to high- 
frequency currents. For instance, it was shown that coils of copper 
and brass were almost equally effective in transmitting the current, 
the intensity of which was indicated by the glowing of a vacuum 
tube. but that an iron coil, due to the permeabihty of the iron, 
would not allow sufficient, current to pass to illuminate the tube. 
However, if the coil were galvanised, the extremely thin coating of 
zinc allowed the current to pass so that the tube glowed once more. 
With a galvanised coil, which had been immersed in acid till the 
surface was pitted, no glow was obtained. "The lecturer then dis- 
cussed the probability of waves being transmitted along the surface 
of the earth as it wasonly bv such a theory, he thought, that antenna- 
less reception could be explained. An experiment was shown to 
illustrate this theory. The concluding part of Prof. Fleming's lecture 
dealt more with atmospheric refraction, and was based on his recent 
Paper read before the Physical Society (ELECTRICIAN, Nov. 6, 1914). 
A short discussion followed the lecture. ' 


International Engineering Congress, 1915.—A report having re- 
cently been circulated to the effect that the International Engi- 
necring Congress was to be abandoned, we have been asked to state 
that this is not correct, but that the congress will be held in San 
Francisco as scheduled, from Sept. 20 to 25, 1915. (The congress 
which has been ahandoned, as notified in our issue of Oct. 23, is the 
International Electrical Congress, which was to have been held in 
San Francisco about the same time.) The total number of Papers 
contemplated before the outbreak of war was 200. Of these 220 are 
either definitely promised or well assured, so that by the substitution 
of other Papers for those which cannot be presented due to war con- 
ditions, it is hoped to carry through the general plans for the Con- 
press with a minimum of change. 

Electric Vehicle Committee.—4A meeting of this committee was 
held under the chairmanship of Mr. R. A. Chattock, on Oct. 30. 
Jhe Committee considered representations with regard to the 
standard charging plug and receptacle which had been made to them 
since the last meeting on various points, including one dealing with 
the three sizes of cable which had been recommended. Taking 
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everything into consideration, the Committee decided that it would 
simplify matters if, at the present time, the plugs were made for one 
size of cable only—viz.. one having conductors of 0:1 sq. in. section, 
the earth wire remaining of the section already recommended. The 
committee elso had before them some suggestions made by Panel 
"E" of the Engineering Standards Sub-committee on electrical 
plant, and, as a result, it was decided to revise further the specifica- 
tion, which is now being reprinted. Further arrangements were 
made in regard to the fortheoming quarterly Journal, and Mr. A. H. 
Seahrook was appointed hon. editor. Particulars of the standard 
sign for charzing stations or garages where charging facilities are 
available have now been issued. We reproduce an illustration of 
this on the Round Table page. 


British Electrical and Allied Manufacturers’ Association.—The- 


following firms have recently been elected members of the British 
Electrical and Allied Manufacturers’ Association: Messrs.. Ashworth & 
Parker, G.eenwood & Batley (Ltd.) and Sandveroft (Ltd.). The 
Harland Engineering Co. has also been elected an associate. 


Wolverhampton and District Engineering Society. At the second 
meeting of the Wolverhampton and District Engineering Society, om 
Friday last, Mr. S. T. Allen, borough electrical engineer, took the 
chair, when e Paper on * The Commercial Electric Battery Vehicle” 
was read by Mr. W. E. Warrilow. A number of station engineers 
and battery vehicle makers were present, and an interesting discus- 
sion followed, in which Mr. Chattock, Chairman of the Electric 
Vehicle Committee, Mi. Luntley, manager of the Wolverhampton 
tramways, Mr. W. H. L. Watson, Mr. C. Barber and Mr. R. J. 
Mitchell took part. A number of lantern slides showing modern 
vehicle batteries and typical electric trucks, vans, wagons, &c., were 
shown. An abstract of the Paper appears in another column. 


Association of Supervising Electricians.—The Inaugural Dinner 


of the above Association will be held to-morrow at the * London 
Tavern,” Fenchurch-street, London, at 6:30 p.m. The president, 
Mr. A. H. Dykes, has consented to preside at the dinner, and take 
the chair at the concert which follows. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Nov. 27th (to-day). 
PuysicaL SOCIETY OF LONDON. 
ó p.m. Meeting at the Imperial College of Science; Imperial 
Institute-road, South Kensington, London, S.W. Agenda : 
Papers on '" Note on the Conduction of Electricity at Point 
Contacts," by Mr. A. F. Hallimond, and on '' Thermal Con- 
ductivity of Badly Conducting Solids," by Mr. T. Barratt. 


TUESDAY, Dec. 1st. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7.30 p.m. Meeting at the Engincers’ Club, Albert Square, Man- 
chester. Paper on " Power Plant Testing," by Mr. W. M. 
Selvey. | 

ILLUMINATING ENGINEERING SOCIETY. 

S p.m. Meeting at the Royal Society of Arts, 18, John-street, 
Adelphi, London. Discussion on “ Uluminating Engineering 
in War Time: Some Lessons to be learned from the Present 
Lighting of London,” introduced by Mr. Leon Gaster. 

WEDNESDAY, Dec. 2nd. 
YORKSHIRE SECTION OF THE [NstituTION OF ELECTRICAL ENGINEERS. 

7 p.m. Meeting at the Philosophical Hall, Leeds. Paper on 
" Power Plant Testing." by Mr. W. M. Selvey. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


a 


I enclose £ 8. 


d. toward the Prince of Wales 


NATIONAL RELIEF FUND. 


Name «9099000997099 000085092* 


. oe 
€90609905000000009000099400905000000002009092500000099 oe 
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POWER PLANT TESTING.* 
BY W. M. SELVEY. 


Summary.—The author deals generally with the testing of plant in 
central stations, particularly from the point of view of guarantees. «The 
opinion i8 expressed that the accuracy of such tests is now fully up to 
requirements. The author deals in turn with boiler plant, turbo-genera- 
tors, meters, condensers and air pumps, cooling towers, centrifugal 


pumps and fans. 


In the early “ electric light " days the largest item in the cost of 
power was the “interest and depreciation " in connection with the 
capital cost of the plant installed. Since those days the load factor 
has largely increased, and obsolescence, which then received no 
great attention, is now very important. Though it is à matter open 
to discussion, it is the author's opinion that unless provision is 
definitely made for replacing obsolete plant out of revenue, no longer 
than eight to ten years should be allowed—if not on paper, at least 
in the mind of the buyer—for complete obsolescence of plant pur- 
chased at the present time and rated at less than 5,000 kw. in the 
case of turbo-alternators, or 30,000 Ib. per hour for boilers. 

The author thinks that within the next ten vears the past, and to a 
large extent the present, significance of load factor will have dis- 
appeared. Further improvements which will subsequently be 
obtained when the load factor is 50 per cent. will not be a vital matter 
in the cost of generating electrical energy. 

There is no doubt that the engineers of our leading electric supply 
undertakings are wll aware of these facts, and it is owing to their 
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appreciation of these facts that the system known as the bonus or 
penalty clause has become the leading feature in the purchase of 
power plant. Thus, owing to such clauscs, large sums of money now 
depend on the accuracy of test figures which may easily be from 
3to 4 per cent. wrong, while the actual sums are often given in terms 
of one-tenth of a Ib. of steam per kilowatt-hour—that is to say, less 
than 1 per cent. of the total eonsumption. The accuracy of such 
tests ia, therefore, important. 
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| determines the efficiency of the boiler is that of the final temperature.. 


The author has for some years used platinum—platinum-rhodium 
couples for the higher temperatures and copper—copper-constantan 
couples supplied by the Cambridge Scientific Instrument Co. 

These two measurements having been established, there are only 
two important unknowns—namely, radiation and unburnt fuel; 
these the author has studied in considerable detail. 

As regards radiation, he is of opinion that the loss is no more than 
3 per cent. in a 20,000 Ib. boiler well lagged, and that it may be taken: 
as 2 per cent. in a 30,000 lb. boiler and larger sizes. Excessive 
radiation is always easy to locate and not difficult to remedy. The 
loss by unburnt fuel can certainly be reduced to 10 or 15 per cent. of 
the ashes, and may, therefore, be taken as 2 per cent. For these 
reasons, in drawing Figs. 1 and 2, 5 per cent. has been allowed for 
these two losses. 

It may here be not inappropriate to give tho author's opinion 
as to what constitutes good practice, which depends very much on 
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He has so far not 


the class of coal and the furnace construction. 
seen a stoker and furnace construction that docs not suffer either in. 
efficiency or upkeep if the coal is either too bad or too good. If the 
boiler is designed for a good coal, and by this should be understood 
a coal giving anything above 12,800 B.Th.U.'s as fired, or below - 
8 per cent. of ash, it cannot maintain combustion at all with some 
coals, If, on the other hand, the boiler is designed for a bad coal 
(11,000 B.Th. U.’s, or less as fired, or above 16 per cent. of ash) the 
temperatures attained when working at its best, and with good coal 
are such that no brickwork will stand. The best working can only 
be got by keeping the quality as uniform as possible, and this is tho 
real difficulty. 

An average of 10 per cent. of CO, would be exceedingly good 
working. This refers to the gases at the boiler exit. The amount 
of CO, at the economiser exit is often 2 per cent. lower, and this- 
difference is one that will repay close attention. 

The size of the economiser has a large effect on the final tem- 
perature. The temperatures on full load should be taken, say, 24 
hours after sweeping, and should be used as a standard. If at any 
subsequent time the boiler exit temperature is found to be 150?F.. 


BOILERS AND ÉCONOMISERS. 


The efficiency of boilers has received much attention of late years 
owing to the energetic advertisements of makers of CO, apparatus. 
In Figs. 1 and 2 the efficiency obtainable is expressed in terms of the 
CO, and the final temperature. Fig. 1 is for a Staffordshire slack coal 
and Figs. 2 and 3 are for a Northumberland steam coal. The ideal 
Percentage of CO, varies with the ratio of hydrogen to carbon in the 
coal, but in' most English coals the variation is not more than will 
cause the ideal amount of CO, to vary from 18 to 19 per cent. 

The method of collecting the sample has received much thought, 
2 the author thinks that the arrangement shown in Fig. 3 will be 
Pisas to give reliable results. A considerable stream of gases is 
aio through a sampling pipe, perforated with many fine holes 
rds the flue, together with aspirators capable of drawing off 
hi dy fraction of this main stream. A little Roots blower, or, 
us is still simpler, a small steam ejector, is employed for this 
_The diagrams indicate that the other main measurzment which 
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higher, or the economiser outlet to be I00?F. hi gher, th» boiler needs 
cleaning. 3 

Values of 600°F. for the former and 350°F. for the latter may be 
considered satisfactory. The lowest temperatures that the author 
has met with in this connection are about 450°F. for the boiler outlet, 
and 240^F. tor the economiser outlet. He is informed that tem- 
peratures as low as 160°F. have actually been obtained, but this was 
probably with a co-operative economiser with only a few of the 
boilers working. 

Remarks bearing on the arrangement of the economiser, the tem- 
perature of the feed water and the fan power have already been pub- 
lished in the ** Journal," * and need not be here repeated. A result, 
therefore of, say, 10 per cent. CO, and 300 F. tinal temp >rature, both 
measured at the economiser outlet, may be considered a good test 
result. The author thinks that many engineers are unaware of the 
average amount of CO, in their boiler houses, and he would be sur- 
prised to tind if when taken over the 24 hours it was in ma y cases 
anything like as high as 6 per cent. It is in this direction that close 
supervision in the boiler house will pay. not during morning and 
evening peaks, when conditions are at their best, but at the times of 
light 1-ad and during the night. 

From the operation point of view of testing. this completes the 
‘case for efficiency, but from the point of view of the contractor's tesc 
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and commercial coal testing it is advisable that one boiler of a type 
should be sct aside for testing work and fitted up with measuring 
instruments. A sample truck or trucks of coal can then be run 
through the grates, and the actual evaporation measured. For 
-ordinary commercial working the special boiler is by far and away 
the most effective calorimeter. | JU 

"5 For contractors’ tests the author suggests for a standard practice 
that the boiler should be tested three days after being swept; the 
interior of the tubes being reasonably clean at the time, say, not 
more than 4; in. of scale, the boiler to be on full load eight hours before 
tho test starts, and during the last two hours to be fed with spare test 
-coal, during which the thickness of fire may be adjusted. — After 
starting on the weighed coal, the thickness must not be altered, any 
regulation being done on the speed of the grate. 


TURBINES AND GENERATORS. 

This is probably to many the most interesting section of power- 
plant station testing to wnich attention is bemg drawn at the p.esent 
time, and in the author's opinion there is none that has been devel- 
-oped to so great an accuracy. 

As regards the steam end of the plant, measurements of the tem- 
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perature of the steam have been greatly improved, both by the use 
of the Whipple indicator and by the sp cially adapted form of ther- 
mometer described last year in “ Engineering." * The accuracy of 
this measurement is supposed to have been improved nearly | per 
cent. by using this thermometer. As regards pressure measurements, 
large pressure gauges are very satisfactory (f used immediately after 
being checked on a “dead weight" tester. Highly reliable test 
gauges are also supplied by leading makers. 

The measurement of tempcrature at the exhaust end of the turbine 
has little connection with the turbine itself, and mainly concerns the 
condenser. The vacuum should be measured at the exhaust tange 
of the turbine—a difficult but most important measurement. An 
aneroid is preferabl? to a mercury barometer, but should be checked 
bv the latter. The measurement cf the condensed water offers little 
difficulty, thanks to the manufacturers of weigh-bridges. The 
accuracy of these can be easily made better than one in a thousand 
(U-1 per eent.). The tank and the electrical meter measurements 
should be absolutely correlated by bell, light and telephone signals, 
without the intervention of the time element at all. 


ELECTRICAL METERS FOR GENERATOR OUTPUTS. 


(a) Continuous Current.—The circumstances of continuous- 
current measurements unfortunately render it necessary in most 
cases to depart from the ideal laid down in the previous paragraph, 
às, owing to the temperature coeflicient of almost all large continuous- 
current watt-hour meters, it is a better policy to use precision volt- 
meters and ammeters excepi with extremely variable loads. Even 
then, there are many precautions to be taken. Stray fields, often 
severe, alfect not only watt-hour meters, but even reasonably shielded 
indicating instruments. For this reason it is well to re-check any 
instrument against its test-room calibration, by means of a potentio- 
meter and standard cell, when the instrument is actually in situ. If 
this is inconvenient, long leads should be p-ovided at the time of the 
test-room calibration so that the position of the instruments may be 
chosen with considerable care. 

Further, the main shunt should be designed and fixed with more 
insight than is usual with shunts for ordinary switchboard instru- 
ments. Errors due to change of resistance, unequal heating and 
thermo-electrie effects, are quite appreciable if the temperature 
approaches 85°F. It is well to arrange to include thermometers 
inside test instruments, the bulb being piaced close to the actuating 
part. Without excessive p-essure-d ‘op in the shunt th» temperature 
coefficient. of these instruments is likely to be more than 0-03 per 
cent. per ]*F. 

(b) Three- phase Current.—The author has had experience with the 
meters ot only two of the principal electrical firms of this country, 
in conjunction with Mr. Fawssett, of the Newcastle-upon-Tyne 
Electric Supply Company, to whom he is indebted for much of his 
knowledge of continuous- and alternating-current meters, and whose 
efforts have resulted in a progressingly increasing accuracy of these 
meters under test conditions. The National Physical Laboratory, 
whose work in this direction is beyond praise, have tried to get the 
method of using these meters standardised, and it is the authors 
opinion that the only satisfactory method is to take in duplicate the 
whole set of pressure transformers, current transformers, leads and 
meters, to the National Physical Laboratory—or, say, the Manchester 
Un;versity—before a test, have them thoroughly checked, and then 
tally every lead on breaking circuit. All the gear should then be 
brought by hand to the user. The meters should be mounted in a 
remote control room, quite cool and free from vibration, the length 
and section of the leads having been prearranged to allow for this. 

By following this method results have beea obtained that are quit» 
consistent with the ideal 0-1 per cent. in regard to the comparative 
behaviour of two complete and independent sets of meters and trans- 
formers. 

With some forms of switchgear it is only possible to take the 
maker's word for the ratio of the transformers, if the testing is to be 
done * on the system," which it always should be if possible. The 
meter: alone are then checked. ‘This may g.ve fairly satisfactory 
results in the hands of au expert if th» meters are run o1 unity power 
factor. Efficiency tests should always be run on unity power factor 
unless there aze serious reasons for the contrary. 


CONDENSERS AND AIR PUMPS. il 
It is almost impossible to arrive at any just appreciation of L 
condenser performance without knowing at the same time th? air 
leakage with which the air pump is dealing and the rating of the 
pump. In this direction the Scanes gauge will be a great educating 
force. l 
The ability of a steam jt to handle large volumes of gases 18 un- 
equalled, and th» author thinks that the ultimate type of air pump 
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CENTRIFUGAL PUMPS. 

It is seldom that a test of a circulating pump is required in power- 
station work, other than making certain that the pump provides 
sufficient circulating water. On site, if no Venturi meter is fitted, 
the test is best made by the thermal method. A point arises in 
connection with these pumps when tested on a rigid specification for 
efficiency. Owing to the speeding up of pumps for direct coupling 
to motors, water velocities have risen from 6 ft. to 20 ft. per second. 
The water leaving the pump has, therefore, appreciable kinetic energy, 
part of which can be converted into head by an expanding nozzle. 
The specification should say whether the efficiency is to include this 


will he a steam augmentor jet in series with a pump of the Kinetic or 
Leblanc type, which is capable not only of maintaining by itself an 
excellent vacuum, but also of acting as a jet condenser to the steam 
from the augmentor. The steam jet may only be required when an 
air leak develops, but it is a good thing to be able to double or treble 
the effective size of the air pump by a turn of the hand. | 
In order to test the air pump it has now become usual to discon- 
nect it from the condenser and to admit to its suction various amounts 
of air as measured by the indraught through calibrated nozzles. This 
is quite a fair test in comparing air pumps, but unless the air so 
drawn in is thoroughly saturated afte expansion with water vapour 
at the temperature of the water used by the pump, it is not safe to 
assume that the pump would produce the same vacuum when actually 
attached to the condenser and dealing with the same amount of air. 
The performance of the condenser depends almost entirely on the 

steam distribution. The author's feeling is that the buyer should 
specify the surface that Fe requires, especially if he is at all troubled 
with dirty condensing water. In this case it is w. ll to arrange for 
1 sq. ft. of surface for every 5 lb. of steam to be condensed per hour, 
and he will then have a condenser that will run a considerable time 
without cleaning or much loss of vacuum. The author thinks that 
expenditure in that direction is money well spent. 

. With the introduction of modern air pumps, figures auch as 7 lb. 
to 101b. per square foot per hour are being offered even where high 
vaeua are required. The author suggests, as a standard for testing, 
that a condenser having 1 sq. ft. of surface for 7 lb. of steam, and a 
water velocity of 6 ft. per second through the tubes, together with 
the air pump already described, should be expected to have, three 
days after brushing the tubes, a value of ‘‘ K " not less than 450, and 
he would invite discussion on this. point. The onus of making the 
plant airtight would thus be left on the contractor. By “K” is 
meant the number of B.Th. U.’s transmitted per square foot of 
surface per hour per degree (Fahr.) mean difference between the 
temperature inside and outside the tubes, the temperature outside 
bing assumed to be uniform and measured at the inlet, and the 
water temperature to be the mean of the inlet and outlet tempera- 
tures. These temperature measurements are to be combined with 
an accurately calculated figure for the heat per lb. of steam con- 
densed, which, with modern plants, is often found to be between 


970 and 980 B.Th.U.'s per Ib. of original steam. 


CooLING TowERs. 


No question is engaging the attention of power-station engineers 
more at the present time than that of the provision of sufficient cold 
water for condensing purposes. There are several excellent makes of 
cooling tower on the market, the only way in which these differ in 
efficiency being the number of gallons per square foot of base area 
per hour which they can cool to a given specification. During the 


course of his experience the author has seen this figure rise from 50 
The amount, of 


gallons to 150 gallons per square foot per hour. 
course, depends on the height of the tower. Considering that a 
difference of 1°F. in the temperature of the cooling water means 


about 0-3 per cent. in the consumption of the turbine plant, and 
bearing in mind the value of 1 per cent. as shown in the introductory 
remarks, it would seem to be a mistake to try and cut down the height 
of the chimney, since cooling towers ara so cheap. 

_ As regards the testing of cooling towers, very great care is necessary 
in taking the wet and dry bulb temperatures. Delicate open-scale 
thermometers are used, and must be shielded from radiation and yet 
have a free stream of air pissing over them. The thermomet:rs 
should, of course, be to the windward of the tower, and in the shad> 
if possible, The- observer should always keep to leeward when 
reading, and the stand should be watched all the day to sec that no 
change of wind or bright sunshine can in any way affect the correct- 
hess of the readings. LN 

The only fair way to take the temperature of the water before and 
ifter cooling is oa the condenser inlet and outlet pipes. The amount 
of heat taken in or lost by these pipes is negligible, whereas it is 
Posible to get all sorts of temperatures by floating a thermometer on 
the surface at the base of the tower. 

The author thinks that it is the duty of the maker of the cooling 
tower to produce such distribution in his tower as to obtain the 
guaranteed temperature at the inlet of the circulating pump or con- 
denser,* and outside this he should be allowed a free hand. 

It is difficult to measure large quantities of water as are cooled in 
lowers, say, up to 250,000 gallons per hour. It can, of course, be 
lone by a Venturi meter, o* weir. Alternatively, it is much better 
done by the thermal method, in which the amount of water is calcu- 


lated from the measured condensate, its known loss of heat per Ib. 
in the condenser, and the rise of temperature of the circulating water. | vations. 
: comfort durirg the test. They should not.be expected to climb up 


AM i m O 
. -. into difficult, dirty, and badly lighted corners if it can possibly be- 
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regained energy. 
Fans. 


Fans are in a very fortunate position at present, as a very high 
efficiency is never expected from them, and they are thoroughly 
reliable provided the main bearings do not lose oil by a suction effect. 
It is seldom that fans have an efficiency much above 65 per cent., 
and the means of testing them have not been highly developed for 
ordinary commercial use. 

In the author's opinion the best way to test them is to discharge 
the air through a set of home-made wooden nozzles of suitable size 
which can be fitted in turn on the outlet of the fan. The calculation 
of these is very simple ; the shape can be that which has been laid 
down for maximum water discharge, the discharge coefficient for 


which is very nearly unity. 
GENERAL REMARKS, 


The organisation of the personnel for accurate testing is a matter 
for concern. The larger a permanent staff can be kept. for this work 
the better, and in the author's opinion in no case is it advisable to 
undertake any permanent testing work unless there are at least three 
engineers, or two engineers and a chemist, in constant. collaboration 
with each other. * The idea that anybody can carry out a test, or that 
any people are good enough for taking readings, must be abandoned, 
although on the whole the author's experience is that à practical man, 
such as a first-class engine driver, with a little training and encourage- 
ment is generally to be preferred to many graduates from our modern 
colleges. The author mentions this with some regret, as he is an 
enthusiastic educationist. For testing assistance what is mainly 
wanted is sincerity, and the man who knows a little and uses that 
knowledge is greatly to be preferred to the man who knows a lot and 
doesn't use it. 

In arranging a test it is advisable to have full instructions typed 
out and handed to every person engaged in a trial ; and even then 
it is necessary to make certain that these instructions are read. The 
author has almost entirely abandoned sound signals in favour of 
lights, although sometimes a powerful hooter is a welcome assistant 
in a big station. 

The author always recommends at leas an hour's interval between 
the tests at half, three-quarter and full load, the load being increased 
to the higher rating immediate‘y after the finish of the previous run. 
It is very seldom except in the case of jet condensers that any further 
accuracy is obtained by running for longer than one hour. 

It is very important that the condenser should be tested for tight- 
ness on the water side. There are two wavs of doing this. One is 
to shut the turbine down, leaving the cireulating water on, and then 
to open a connection between the water extraction pump and the 
condenser at the lowest possible point. Ample time must be given 
to the condenser to drain before assuming that any water running 
out is leakage. The method favoured by the author, however, is 
that when the brushing of the condenser tubes is finished the inside 
of the condenser should be filled up with fresh water on the steam 
side to as high a level as possible. This serves the double purpose 
of actually indicating the leaking glands or perforated tribes, and at 
the same time revealing any small air leaks that there might be in 
the casing. Very satisfactory results can be obtained by this latter 
method, and the author has seen the tube plates on a condenser filled 
in this way absolutely dry after being left over night. | 

If the condenser has been known to have given trouble in the past, 
the test should be repeated by opening as before a connection on the 
water-extraction pipe at the end of the run. In condensers where 
salt water is used for circulating purposes this is unnecessary, as by 
continually checking during the trial the chloride contents of both 
the circulating water and the condensate it is easy to calculate the 
leakage. It is not so simple, however, to do this with fresh circu-. 
lating water, and electrical resistance methods are coming into use. - 

From the personnel point of view it is unwise to carry on the test 
as a whole too long, for there is a remarkable connection between the 
fatigue of the observers and the accuracy of their recorded obser- 

For this reason attention should be paid to their physical 
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avoided, and a little attention to the commissariat is welcome to | matic acceleration, speed control, and electric or dynamic 


those who have, after all. a very trving job to carry out. 

The time in the history of a maehine when it should be tested 
leaves room for a considerable ditference of opinion. Certain makes 
of turbines show quite 5 per cent. better results if tested immediately 
they are put into service than after a year's running, while, on the 
other hand, some show no change whatever. The author thinks it 
would be fair to say that the turbine must run six months on com- 
mercial load before being tested ; and the contractor should be then 
allowed 48 hours to open out and examine the machine in preparation 
for the test. Alternatively, the specification may state that the 
machine must be tested as soon as it is on commercial load, and again 
at the end of its vear of maintenance, not showing more than, say, 
3 per cent. decrease in efficiency at the end of that period. 


MAGNET-SWITCH CRANE CONTROLLERS.* 
BY H. H. BROUGHTON. 


Summary.—In this article the author describes the construction, 
operation, lay-out and connections of remote-control systems, and shows 
how these are applied to heavy cranes. Speed control, dynamic braking 
and automatic acceleration are dealt with, and a number of typical 
magnet-switch control systems applied to the several motions of a crane 
are given, 

Some time agof the author dealt with the design and arrange- 
ment of controllers for ordinary crane service. The applica- 
tion of the electric drive to steelworks cranes and to ore 
unloaders and coal-handling plant during the last few years 
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Fic. l.— ELEMENTARY DIAGRAM OF CONNECTIONS OF MAGNET-SWITCH 
CONTROLLER, 


has necessitated the development of magnet-switch systems 
of control in order to secure the reliability and durability 
demanded by the service. Notwithstanding the simple and 
robust construction of the barrel or drum-type controller, this 
type is ill-suited to very severe service, and, at the same time, 
is incapable of dealing with heavy currents. The purpose of 
this article is briefly to describe the construction, operation, 
Jay-out and connections of remote-control systems, and to 
show how these are applied to heavy cranes. ! 

In its simplest form a magnet-switch controller consists of a 
number of electrically-operated switches and a small master 
controller to admit current to the operating coils of these 
switches. The main current, which in some cases is as much 
as 1,000 to 2,000 amperes, is interrupted by the magnet 
switches, which switches possess all the requirements necessary 
for the service. The master controller carries a small fraction 
of the main current, and the control cable connecting it to the 
magnet switches is composed of a number of relatively small 
wires. 

As we shall presently show, such control systems admit of 
wide variation. They can be arranged for reversing, auto- 

* Copyright. All rights of reproduction reserved. 
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‘describing a controller as “ fool-proof.” 


braking. depending on the service for which they are intended. 

It must have occurred to many engineers that the installa- 
tion of tramway-type controllers on heavy cranes places 
responsibilities on the driver which it would be well to eliminate. 
Not that we feel grateful to the advertising specialist for 
It should be the first 
business of a designer to make sure that a thing possesses this 
characteristic, without having to advertise the fact in order to 
convince potential users. Gear deficient in this respect is the 
work of one no better than the man who earns the title in 
improperly using the gear. In his capacity as electrical de- 
signer he would make a sorry sight of a man in attempting to 
shave him, or in attempting to extract a tooth, and yet he dubs 
his gear “ fool-proof " if it resists the attentions bestowed upon 
it by the barber or dentist. Had we to invent a razor that 
could be used with reasonable safety by a man who was not a 
barber we should call it a safety razor, and nothing else, in our 
desire to secure a big demand for the article. 

The principle of the magnet-switch control system can be 
most easily grasped by considering the simple case of a con- 
troller for a non-reversing series-wound motor. Reduced to 
its most elementary form, the diagram of connections for a five- 
notch controller is depicted in Fig. 1. In this diagram, and in 
all the diagrams of connections in this article, thick lines 
represent the main wiring and thin lines the control wiring. 
On notch I the barrel of the master controller is assumed to be 
moved over bodily from the right till the contacts under I are 
connected to the stationary contacts, and in this position, on 
tracing the circuits through the controller, it is seen that the 
operating coils c of the switches 6 and 1 are energised. The 
corresponding switches close, and the motor is connected to the 
supply with all the starting resistance in series. On the second 
and succeeding notches this resistance is cut out step by step 
until on the last notch the motor is connected straight across 
the line. 
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Fic. 2.—CoNNECTIONS FOR DyNAMiIC BRAKING. 


For certain purposes dead-slow lifting speeds are necessary, 
and these can be obtained in magnet-switch controllers by 
shunting the motor armature with a variable resistance, in 
exactly the same manner as with the ordinary drum-type 
controler. Generally one notch, or at the most two notches, 
of this kind will give speeds sufficiently low for most purposes. 
The effect of this shunt resistance is to make a portion of the 
current in the-series resistance, and thus part of the voltage 
drop in the resistance, independent of the variations in the 
motor current. Radley and Tatum* have given the following 
expression for determining the value of the shunt resistance 
for any given set of conditions :— 


| (Ea+laR)R 
E—E,—L(R,--R) 

wherein R,=resistance of shunt, R=series resistance, Ra 
— resistance of armature over the brushes, E —supply voltage, 
E,-—armature counter E.M.F. and I,=armature current. 

One of the most notable advances in crane motor control 
in recent years is the incorporation of dynamic braking notches 
on the " lowering " side of lifting motor-controllers. When 
its possibilities are fully recognised, and its properties investi- 
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rated hy crane makers and users, it is probable that this brake 
will be used for controlling the descent of the load in pre- 
ference to the mechanical brake, the latter being used only for 
holding the load in position. 

The connections for dynamic braking are shown in Fig. 2. 
From these connections, which correspond to the first notch 
on the “lowering " side, it will be seen that the series field is 
joined in parallel with another circuit comprising the armature 
and braking resistance, and also that this parallel combination is 
connected to the line through a variable series resistance. The 
connections are such that the line current passes through the 


STARTING RESISTANCE 


243 


Current-limit control systems may be divided into two 
groups—namely, shunt and series. The shunt type is charac- 
terised by a number of shunt-wound magnet switches so 
arranged that as each one closes it completes the actuating 
circuit of the next switch, thereby causing the starting resis- 
tance to be short-circuited step by step. One or more over- 
load relays interrupt this progressive action whenever the 
current exceeds a predetermined amount, but as soon as the 
current decreases the relays fall and the operation is renewed, 
until finally the motor is running at full speed. In the series- 
type of current-limit control the magnet switches which control 
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Fia. 3.—B.T.H. MaaNET.swiTCH CONTROLLER, WITH C'URRENT-LIMIT CONTROL, 


field winding in the same direction as in hoisting, and through 
the armature in the opposite direction. The armature takes 
current from the line, and, as long as the load suspended from 
the crane hook does not tend to overhaul it, the machine 
operates as a motor, and runs at a low speed in the reverse 
direction. Immediately the load tends to overhaul, a dynamic 
brake current is sent through the field winding, and the 
machine becomes a self-excited generator, so that, even if the 
supply fails, the load will continue to descend under absolute 
control. If, however, the controller handle is moved to the 
“off” position and the load stopped, it cannot be re-started 
till the line has been made alive again. On the second and 
succeeding “ lowering " notches the resistance is inserted step 
by step in the field circuit, which diminishes the excitation 
and gives increased lowering speed. A further increase of 
speed is obtained by cutting out some of the series resistance. 
which raises the voltage applied to the armature. In dynamic 
braking, therefore, the motor acts as a retarding means when- 
ever the load tends to overhaul it, and as a shunt-motor 
whenever the load is insufficiently heavy to cause it to run in 
the reverse direction. As a result a load can be lowered at any 
speed up to, approximately, twice full-load lifting speed. 

In equipments arranged for dynamic braking special con- 
sideration should be given to the question of rating, and the 
fact that the motor is carrying current during the " lowering "' 
period must not be overlooked. Most cranes are but seldom 
fully loaded, although motored for full-load capacity, and it is 
found that the existing motor ratings are adequate in such 
cases. If, however, the cranes are worked to their full capa- 
city, the thermal rating should be increased. The Cutler- 
Hammer Company, of America, has given much attention to 
the subject, and recommends that for dynamic braking à motor 
of 25 n.p. p, output, 40-minute rating, should be used where a 
2) B.B.P. 30-minute rating machine would be used with a 
mechanical lowering brake. In ore-bridge service of the most 
severe character, both as regards loading and cycle of opera- 


the acceleration are series wound and their windings are con- 
nected in series with the motor to be started or controlled. 

In the counter E.M.F. svstem the magnet switches are 
arranged with their operating coils in multiple with the motor 
armature, so that as the motor starts, the increasing E.M.F. 
across its armature will cause the magnet switches to operate 
in the proper sequence. Escapements or dash-pots are 


Fic, 4.—MacNET-SWiITCH, WITH CURRENT-LIMIT INTERLOCK. 


tions, this percentage increase in thermal capacity has been 
found to be amply sufficient. 

When large motors have to be frequently started and stopped 
on widely varying loads, some form of automatic control is 
esential, The principal methods of automatic control are : 
(a) Current limit, (b) counter E.M.F., (c) time limit, and (d) 
plot motor, TE 


usually employed in the time-limit system, and the switches 
are generally arranged so that thev will be energised in a given 
time, regardless of other conditions. In the pilot-motor 
system the master controller is actuated by a small motor, 
which can be controlled in any manner desired by overload 
relays or push buttons, u T 
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Each of the above-mentioned systems has well-defined ! operating coil in 1 minute 40.seconds. Furthermore, in 
characteristics. For crane service, current-limit control is , case of serious trouble, the switch, being self-contained, can be 
most often used, since with this control the starting period is , removed as a unit and quickly replaced by another. In service, 
determined by the armature current, and light loads are | such a switch has operated over a million times without repairs. 
automatically accelerated more rapidly than heavy loads. Series current-limit switches are used for automatic and 

An interesting application of shunt-wound current-limit | semi-automatic starters where automatic limitation of the 
magnet switches to a B.T.-H. controller for a non-reversing | current without speed control is desired. With these switches 
series-wound motor is shown in Fig. 3. Each of the accelerat- | no accelerating relays or interlocks are required. In an in- 
ing magnet switches includes, as an integral part of itself, an | formative Paper* on “ Automatic Motor Control," Mr. East- 
overload relay, the plunger of which is held in the open position | wood gave a description of a very simple form of switch pos- 
by a mechanical connection with the switch until the latter | sessing suitable characteristics. A sectional view of the 
is closed. When the switch closes the plunger is free to drop | switch is given in Fig. 5. The lower end of the movable core C 
immediately the motor current falls to the value corresponding 350 
to the setting of the relay, due to the speeding up of the arma- 
ture. In its lowest position the relay completes the circuit, 
up to the master controller, of the operating coil of the next 
magnet switch. This ensures that after one resistance switch 
is closed the next cannot be closed until the armature falls to 
the proper value. Thus, in the event of the operator moving 
the controller handle too quickly ovcr when starting up, the 
current taken by the motor is automatically limited, If the 
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Current —Amperes. 


Length of Lower Air-gap g. Fig. 5. 


wa Fia. 6.—OprRATING CURVES OF SERIES MAaaNET: SWITCH, 
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is reduced in cross-section to form a stem, S, which is en- 
circled by an adjustable iron plug, p. The copper plate P 
makes contact with the pair of brushes B, and is attached to 
the moving core.by a brass stud. The core is acted upon by 
two forces—one, the magnetic pull at the upper air-gap G, 
which tends to close the switch, and the other made up of the 
weight of the moving parts plus the downward magnetic pull 
at the lower air-gap g. When the current is below a certain 
critical value the upward pull is the greater, and the switch 
will close. When the current is above this critical value the 
downward pull predominates, and the switch cannot close. 
The critical point is regulated by means of the screwed plug p, 
which adjusts the lower gap. This adjustment alters the 
reluctance of the path, including the lower gap, with respect to 
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Fic. 5.+-SERIES CURRENT-LIMIT MAGNET-SWITCH. 


motor is to be started and stopped automatically by the closing | 
and opening of a single switch, the master controller shown in 
Fig. 3 can be dispensed with, and the connections to the fingers 
of the controller joined together; then, on closing the small 
single-pole switch s the motor starts, and the resistance in 
series with the armature will be cut out automatically. The 
magnet switch used with this controller is depicted in Fig. 4, 
and the current-limit interlock can be seen on the lower part 
of the panel. A powerful magnetic blow-out is provided, and 
the circuit is broken in an arc-proof chamber at the top of the | 
panel. The operating solenoid and the compression springs 
are such that the switch opens and closes with a quick positive 
action. 

Experience gained in the electrification of steel works has 
led designers so to arrange the magnet switches that little time 
is required for the replacement of defective parts. According 


Fia. 7.—SERIES CURRENT LIMIT STARTER, ARRANGED FOR AUTOMATIC 
ACCELERATION WITHOUT SPEED CONTROL. 


the reluctance of the parallel path, including the stem S, and, 
shortening the gap, decreases the value of the current at which 
the switch will lock out. Fig. 6 is a reproduction of the 
operating curves of one of these switches, and Fig. 7 1s an 
elementary diagram of an automatic starter fitted with no- 
voltage release. B LN 


to Henderson,* new arcing contacts can be inserted in 15 
seconds, a new arcing contact spring in 20 seconds, and a new 


+“ Transactions " American Instituto of Electrical Engineers, 1909, 
p. 902. ee am M 2 
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The Westinghouse series-wound current-limit magnet is 


depicted in Fig. 8. It will be noticed that, of the total flux . 


* " Transactions" American Institute of Electrical Engineers, 1911, 
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scheme of nature.” 


across the main air-gap G,, part passes along the small section gotten the logical p!ace he end his work take in the “ continuity 


iron shunt S, and the remainder along the iron strip L, through 
Nature herself shows that 2s she passes from the lower to the 


the adjustable pole-piece p and across the lock-out gap G,. 
The attraction at the main gap G, tends to close the switch, 
whilst the attraction at the second gap tends to hold the switch 
in the open position, and a heavy current sent through the 
operating coil C gives attraction at G, sufficient to prevent the 
When the current falls, due to the acceleration 
of the motor, the flux in all parts of the magnetic circuit 
decreases, and the permeability of the iron shunt, therefore, 
increases, and in consequence the shunt carries a larger pro- 
portion of the flux relative to the circuit, including the gap G,. 
Hence the attraction at G, falls at a greater rate than the 
decrease in the attraction at the main gap G,, and, finally, 
when the current reaches the value corresponding to the 
setting of the switch, the attraction at G, can no longer hold 
To prevent the switch 

from closing at the time when the magnetic flux passes the 
"pul-in" point when building up, a low-resistance short- 
circuited coil or copper band, D, is placed upon the shunt S, 
and the rapid rise of flux in the latter, when the current is 


switch closing. 


the armature, and the switch closes. 


Fic. 8..—SERIES CURRENT Limit TypE MAGNET-SWITCH. 


switched on, sets up a momentary heavy current in:D which 
opposes the increase of flux. Thus, while the current is 
increasing, a larger proportion of flux is forced across G,, 
thereby increasing the attraction till the current has risen‘ to 


à safe value. 
(To be concluded.) 


(HAIRMAN’S ADDRESS TO THE BIRMINGHAM SEC- 
TION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. * 


This address proposes to deal with the position of electrical engi- 
neering in the world’s social organisation. It proposes to show how 
and why in the chain of occupations and professions the advent of 
the electrical engineer, of necessity has been a late one, and how he, 
lke most late developments, therefore represents one of the highest 
developed, shall we call it, organisms; how he must realise his 
PXition as such, with all the duties of the later born to stand on the 
shoulders of past generations, above them, with a larger circle of 
"Mon (nut of this recognition there arises the duty to use the 
«cumulated experience of the intermediate formations for the 
purpose of achieving further progress, the duty to advance the age 
and the professions which have produced him, until he in turn has 
ld to new and higher developments, to an inciease in efficiency of 
matters humane and in nature, and to an increased knowledge of 
tatter by man. 

In our age of specielisation on the one hand, and of increased end 
lighly developed tools—tools mechanical and spiritual on the other 
hand—tke mental worke- himself often succumbs to routine. In 
uch à sta‘e—as too often the manual worker—he becomes, know- 
Ingly or unknowingly, a unit that in its da‘ly routine work has for- 
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higher species, she sep2rates the functions which originelly were 
fulfilled p-omiscuously by orgenisms of a general cha-ecter, and 
| develcp; more efficient orgenisms with special functions for the 

various purposes of human Lfe, such as movement, feeding, repro- 
duction, &c. Human development unconsciously in the course of its 
progress, and humen society in its progress from a rudimentary to 4 
complicated organism have followed this same law. In orde” to 
obtain the best ove:all efficiency they have c:eated definite organisms, 
specially devoted to end developed for specielised work. This over- 
ell efficiency in humen society, however, will only be obtained when 
the specialised orgenism is awe-e of the bond connecting it to the 
commen body, the reason for its specialisation, the work it has been 
created for, that part of the tesk that its p'cdecessors have accom- 
plished and the tasks that are before it. Otherwise, specielisetion, 
instead of leading to increascd efficiency, is bound to lead to disso- 
lution. Cnly the man who understends his work in this sense is 
worthy of the name “ electrical engineer." 

If the progress of civilisation is traced from the earliest ages we 
notice the gradual formaticn of definite clesses of workers, each 
tending to create & greater average efficiency and the gredual use of 
materials. If we consider history as the p-ogress of the knowledge 
of matter, the sequence is a logical one from physical properties to 
the properties of the molecule, from the problem of the molecule to 
the problem of the atom, and from the p-oblems of atoms to the 
problems of the corpuscle, proceeding step by step to smaller and 
smaller units of matter. If, on the other hand, wc consider history 
as the p-og'ess of the knowledge of movements, we find exactly the 
same development from Gelilei's and Kepp'er's law of the planets to 
the knowledge of potential end kinetic energies of moving bodies, to 
heat and cohesion; molecular energy, to chemical energy; the 
energy of atoms, and from there to electricity and light: the energy 
of corpuscles, as the basis of all. The knowledge of all these pro- 
blems and the applicetion of such knowledge went hand in hand, 
sometimes the application leading end the explanation following, 
sometimes theory first, and application afterwards, and it is self- 
evident that the sequence depended partly on the g.ester pressure 
for practical app'icetion, the pressure to achieve something or ʻo 
prevent something or the greater need to understand certain facts, 
certain problems, and by understanding them, govern them. 

I have tried to show here how and why engineering, andj especially 
electrical engineering, came as the latest development proceeding 
from visible matter and the energy of visible matter, further and 
further int» the region of tte invisible and infinitesimal. 

There is one cther cause for the sequence of this development. I 
have mentioned before that Nature has a tendency to follow the path 
of least resistance, and therefore has a tendency to greater efliciency. 
Efficiency is obtained inter alia by specialisation, and by unification. 
During the last century in two lines of human activity we had gone 
far in specialising ; specialising in all branches of research and science 
on the one hand, specialising in the application of all kinds of energy 
and material on the other hand. 

Having realised what led to our profession, we now come to the 
second point, which we have set out to consider: ''In how far has 
electrical engineering already contributed to human development, 
by, shall we say, improving human progress and efficiency.” 

Electrical engineering is a power for civilisation if it increzses 
mankind's efficiency in dealing with these factors: (1) If it enables 
us to make better use of matter either by increasing the number of 
varieties in existence or by producing them more cheaply, or by 
making better use of their properties ; (2) if it enables us to make 
better use of the available energies ; (3) if it increases the space that 
can be inhabited and made use of by men. (This proof falls partly 
under the first two headings, and is only for convenience sake dealt 
with separately); (4)if it increases the physical or mental power and 
efficiency of each individual; (5) if apart from increasing the 
efficiency of the individual it increases the efficiency of its composite 
body—human society, either by increasing the average efficiency or 
by increasing the total efficiency, which, in spite of improved indi- 
vidual efficiency, might be decreesed if individual energies worked 
in different directions. 

The influences of electrical engineering on mastering energy and 
matter to @ certain extent must be considered jointly. The master- 
ing of the subject depended on the knowledge of their nature and on 
the application of such knowledge. As to the influence of our know- 
ledge, the study of electricel happenings has brought clearness on 
the vast variety of matter or movement around us. Formerly we 
had recognised that all substances are composed of molecules, all . 
molecules ave composed of &toms of a variety of elements. We now 
recognise that all elements are either interwoven with or composed 
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We have in successive steps reached the point where all energies 
are restricted to and based on one, and one only ; corpuscular energy 
—electricity. All the other energies are variations. Radiation ; 
the energy of accelerated coi puscles—chemical energy ; the energy 
of groups of corpuscles called atoms—heat ; the energy of groups of 
atoms called molecules—mechanical energy ; the energy of molecules 
grouped in measurable volumes. These theories may not be abso- 
lutely proved ; it may be doubtful whether the theory of pure energy, 
which denies the existence of mass, will be victorious, or the pure, 
shall we say, corpuscular theory which simply accepts substance 
with its energy, as one of its attributes inherent to it, inseparable 
from it. All faets we know occurring in nature can be explained by 
this working hypothesis, and for the first time perhaps we possess a 
natural law, giving us one clear foundation for the immense variety 
of substances, and for the immense variety of movements and 
energies which we can ascertain by our senses, and those other in- 
finitesimal ones, which we cannot. This definitely applies to inani- 
mate bodies. "There is every reason to expect it equally applies to 
living organism. 

Electricity, its corpuscles and their movements, the youngest child 
of natural science as we know it, must be recognised as the mother 
of all others, optics, dynamics, chemistry, perhaps of psychology, 
biology. What increased efficiency this means to all these branches 
of studies, if they can work in parallel paths, work with the same 
foundation, and with the help of constant analogies, goes without 
saving, and the future even more than the past will show this ad- 
ventage. But the achievement of à common basis, together with 
the laws mentioned and other quantitative results, as obtained by 
Faraday, Ampére, Ohm, Kirchhoff, Lord Kelvin, &c., not only give 
us the advantage of parallel working. and analogy in all these schools, 
they give us at the sane time the connecting link, the actual possi- 
bility of transformation, its mechanism, and its laws. They enable 
us, firstly, to transform all forms of energy into one another, secondly, 
to transform combinations of elements, and permit us to hope that 

.one day we may even—if we have not already done so—transform 
the so-called elements. They, thirdly. enable us to make use of the 
available free energy in whatever form we like. If we turn to appli- 
cation, this means that we possess in certain places, bound to certain 
materials, forms of energy which, on account of our recognition that 
all energy is of an electrical nature, we should be able to make use of, 
as. when, and in whatever form we require. 

Now it happens that for this particular purpose electrical energy 
in its narrower sense is more suitable than any other known form of 
energy. Let us see why. We have cecta'n energies in the world, in 
certain locations, running to waste, i.e., transforming themselves 
into bound energy. Most of these energies originally go back to the 
radiation energy of the sun. Radiation energy evapore:es water and 
carries it to certain altitudes, transforms it into the kinetic energy of 
our rivers, radiation energy is stored and transformed into the 
chemical energy of coal, of oil, and of organic substances. The supply 
of these energies, and of wind, floods, &e., is available in definite 
locations. Humen society to-day requires these energies to apply 
them as light, heat. chemical energy, mechanical energy. Therefore 
it has either to transplant itself to these sources, or transport the 
aveilable free energy. Corpusculay energy is most suitable for this 
purpose. (1) Because the available source can be conveniently 
transformed and electrical energy * generated.” (2) Because elec- 
trons are the lightest carriers of electrical energy known—lighter than 
hydrogen—therefore the easiest to transport, or differently expressed 
they carry a maximum amount of energy, per volume of weight, and 
are therefore the most convenient form of energy carriers. (3) 
Electrical energy can be retransformed in a most convenient way 
into all the various forms of energy used by mankind, and used to 
an ever-increasing extent because of the possib lities of transmission 
and transforma:ion which were indieeted above. (4) Electrical 
energy, as an intermediary to the other forms, allows us to store 
energy in a more convenient and more efficient way than would be 
possible otherwise. 

The four advantages shown lead us to the most important ficlds 
of electrical engincering, in its narrower sense, to electrical generation, 
electrical transmission, electrical retransformation, or application to 
motive power, heat, lighting and chemical processes, and finally to 
electrical storage. 


Generalion.—W here solar energy in the form of kinetic energy is 
available, as in water and wind, the transformation into electric 
energy is ideal. The efficiency of the process of transformation is 
fairly high. and the capital outlay, especially where high velocity ean 
be obtained, compa-atively low (with the exception of flood works 
where large masses have to be employed, since the potential energy 
per volume is small). Efficiencies of, say, 90 per cent. can be com- 
mercially obtained. 

‘Where chemical energy has to be transformed, the efficiency of 


transformation is still low, and it is to be hoped that in time either 
some more efficient mechanism of transformation may be found, or 
that it mey be possible to transform direct the energy of radiation 
into electrical energy, without the intermediate steps of heat and 
mechanical energy, each one of which, of course, is a source of loss. 


Tranemission.— Transmission can be accomplished with a higher 
efficiency than that of any other energy (except electromagnetic 
radiation). Wecanconstruct transmission lines of 50 to 100 miles with 
85 to 90 per cent. efficiency commercially, and can go higher if free 
energy would become so scarce that a higher capital outlay for the 
transmission line would be advisable. 'The only alternative trans. 
mission by radiation, whilst practicable and carried out for small 
amounts cí energy, is yet impracticable for large quantities, for the 
same reason that light cannot be transformed conveniently into 
electrical energy, i.e., because an efficient mechanism of transforma- 
tion has not yet been discovered. An excellent potential field for 
research is here open. 

A pplication.—The retransformation into other forms of energy is 
to-day so well known that we can get energy in all the forms in 
which we can apply it. We produce light relatively with efficiency, 
since we can conveniently obtain high temperatures at which the 
ratio of light rays to heat rays is great, i.e., the transformation losses 
are low. We produce it cheaply because of the low losses in trans- 
mission, and in transformation ; furthermore, because the method 
of starting and stopping is simple, can be done at à minimum amount 
of cost, and can be effected by remote control. We produce light 
without the bad intluence on human organisms exercised by all other 
methods which rely on the oxidisetion process that takes oxygen out 
of the air. It is clear that this fact makes us work more efficiently, 
independent of movement of the sun, of day and night, obviates to a 
certein extent the differences between the seasons in countries of 
high latitude, increases our efficiency for work indoors and under- 
ground, and prolongsin general ell around the time of work and of life, 
under suitable sanitary conditions. We produce heat as we do light, 
without creating fumes, without a long period for starting and stop- 


ping, with the possibility of remote control, of easy, simple and 


efficient regulation. For domestic purposes of heating and cooking 
we are only at the beginning of development. For industrial pur- 
poses we need on!y mention that electrical energy, beside the 
advantages already mentioned, allows us to p-oduce higher tem- 
peratures than by any other known means, and that it allows us to 
concentrate heat to limited areas better than in any other known 
manner; electrode furnaces and induction furnaces were developed 
to apply heat in this way. This knowledge has given us à new metal 
in aluminium. It has allowed us to produce high-class steel elec- 
trically, to melt quartz, to produce calcium carbide, to produce 
‘arborundum end graphite, to fuse and weld metal. 

Turning to chemical energy. we send the current into solutions 
containing copper, silve-. gold and get these metals refined. We 
reduce them from low grade ores, by electrolytic methods, such as 
gold by the cyanide process. The huge increases in the industrial 
consump ion, for instance of copper (42,000 tons in 1870 to 700,000 
tons in 1907, with a p'ice reduction from £105 in 1870 to £65 per ton 
in 1907) has only been made possible because electrochemistry 
allowed us to work up lower grade deposits of copper by economic 
methods. Zine and lead are produced in a similar way. Gold, silver 
and copper can be deposited. by means of the electric current, the 
origin of the plating industry. We p'oduce oxygen and hydrogen 
for oxidising or reducing processes applied over èn immense range of 
industrial applications, like the bleaching of cotton end paper, and 
for sterilisation purposes. By clectrolytic processes we produce 
caustic soda. We fetch the nitrogen out of the air, and make nitrates 
to fertilise the soil, we produce chemical energy for the growth of 
those plants which we can assimilate in our human organism, s0 à3 
to replece the free energy which we spend—a long row of energy 
transformations this last series—from the corpuscle energy which in 
the electrie ace combines nitrogen and oxygen out of the air, until it 
becomes mental or muscular energy in our body. 

Again, the transformation of electric energy into mechanical energy 
leads us practicelly into every sphere of human activity. This field 
is so well known that there is hardly any need to gointo details. The 
broad effect of the advantages of this transformation is that they 
have produced an immense cheapening of raw material and of 
finished products, whether necessities like food, clothing, tools—or 
luxuries. The next result of the cheapening of these commodities 
consisted in an increased individual and average comfort of living in 
producing centres. A third result is being achieved on account of 
the application of electrical energy for transport purposes. 

The next civilising influence we come to is, that electrical engineer- 
ing fulfils its mission if it can be shown that it increases the space 
which can be inhabited and made use of by mankind. Given a 
definite number of human beings, the increased rapidity of locomo- 
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allow us to see and reach internal tissues, instead of using the knife. 


tion to which we have referred, has the effect of decreasing distances, 
increasing the radius of action for every human being. But elec- 
tricity does more. Since it allows us to conveniently transform 
available energy, it is a great equaliser. It allows us to produce 
lower temperatures in hot climates, to produce heat in cold areas, it 
enables us to irrigate dry territories, and thereby bring them under 
cultivation, it allows us to build canals, and recover swamps. Activity 
of this kind is going on all over the world—in India, and on the 
Panama Canal; resulting everywhere in better living conditions and 
increasing the area which can be inhabited by man. Electrical 
engineering is a factor in civilisation if it increases physical or mental 
power and efficiency of the senses of the individual. Each school of 
science fulfils this object, and electrical engineering, as we know it, 
must do so I should say in a greater, but certainly not in a lesser 
degree, than the others. 

We come to the influence of electricity on living organisms. This 
field is still rather undeveloped, both in regard to theory and appli- 
cation of theory. Biology and psychology are relatively young 
branches of science. It is clear, therefore, that if the theory of 
corpuscles helps us to understand what we call dead organisms it 
will help us to understand the living ones in all their manifestations. 
It may be further assumed that if we have learnt to better under- 
stand living organisms, which include our own, such knowledge will 
help to make us more efficient, either by revealing to us how we are 
constituted, by showing us how we can remove obstacles and harm- 
ful resistances from our own development, or by indicating how 
definite positive results can be achieved by us. 

We must here mention the application of electrical engineering 
to diagnose and cure certain diseases. Electricity in the form 
of galvanic current—to use the old exp:ession—for diseases of 
the central organs, such as the spine, of the faradic current for 
diseases of muscles and nerves, and galveno-caustic apparatus for 
local application of heat. To these p-ocesses we have to add Röntgen 
apparatus and radium which with their bombardment of corpuscles 
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AN ARTIFICIAL EQUIVALENT OF AN OPEN-WIRE 
LINE FOR TELEPHONIC EXPERIMENTS.* 
BY G. M. B. SHEPHERD. 


Artificial cables are now a common and necessary adjunct to the 
telephone testing room and research Jaboratory, and such apparatus 
is easilv obtainable. Artificial open-wire lines are less common, and 
few, if any. appear to be really satisfactory reproductions of the 
properties of the open-wire circuit. It may therefore, 
perhaps, be of interest to describe the design of, and tests 
upon, an artificial line of this type that has recently been q4—D 
constructed by the G.P.O. for telephonic research work, 
and which would seem to embody features of a more © 
elaborate kind than have been attempted hitherto. 

In designing this apparatus two points were kept par- © 
ticularly in view; first, that the line constants should not — // ""' 
be liable to serious change as higher frequencies of the 4 o 
voice are approached ; and, second, that the subdivisions 
should be small enough to permit of experiments with [Mamta 
loading coils. Some means of varying the leakance and of Q 
imitating two gauges of line by an easy adjustment was | —n 
also desired. It was, of course, important to keep within | 
reasonable dimensions, but at the same time to ensure that — 
coils, &e., should not inductively interfere with one 
another. Shielding of any sort was not thought expedient, 
being likely to bring about increases in effective resis- 
tance with frequency. The conductors imitated are 200 Ib. 
and 400 Ib. hard-drawn copper (112 and 158 mils diameter), having ' 
nominally the following constants per loop mile :— i ai ii 

200 Ib. 400 Ib. 
= Doo 45w. 
K= 0-01 m.f. 

= 3-7 m.h. 


Leakance (S), so far as direct-current measurement is concerned, 
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SECTION 1. 


We have thus already started on the last p-oof we have to give for 
the mission of electrical engineering, its influence on improving the 
collective efficiency of mankind. It is clear that the last-mentioned 
p:oblems are of as much importance for human society and its 
efficiency as for the individual. 

We have in the course of our considerations shown that electrical 
engineering has acted as a great, perhaps the greatest, democratising 
agent. It has taught us to make full use of the materials and energies 
available, and thus on the one hand by cheap production, on the 
other hand by cheap transportation, has made commodities and tools, 
which were the properties of the few, the tools and properties of the 
masses of mankind. Its second influence consisted in replacing to 
an ever-increasing extent manual labour by the use of other avail- 
able energies. In doing so it confers & further boon on human 
society, by making energies available in man free from the necessity 
to spend themselves in muscular energy and allowing us to spend 
them more and more in a form which we are allowed to call a higher 
one—mental energy. The tremendous progress in science during 
the last century is largely due to this fact. Science and knowledge, 
through this emancipation of mental energy, have become from the 
labour of the few the labour of many. A third factor contributing 
to the efficiency of the human race will finally conclude the subject. 
This efficiency, as already pointed out, g:eatly depends on the univer- 
sal sp-eading of knowledge or experience that has been gained by 
individua's citherin theory or application. Such knowledge originally 
adhered to the individual until language enabled him to communicate 
with his fellow men, until the written, and later on the p'inted sign 
allowed him to hand it over to a greater and greater number. To-day 
the knowledge of one individual within an hour can be the knowledge 
of mankind in all distant parts of the globe. Transmission by electric 
current in a cable or radiation in wireless telegraphy has removed the 
time factor, and the factor of distance in the spreading of knowledge 
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gauges, but in consideration of the larger variations in practice due 
to uncertain factors it was not thought worth all the additional 
complexity to reproduce it. 

The line comprises 200 miles of loop circuit, and the arrangement 
is shown diagrammatically in the d agram. It is what Prot. Kennelly 
would term a "nominal T " line. i.e, the series and shunt im- 
pedances of the section are those of the length of line represented, 
and are not corrected for lumpiness. The T is quite symmetrical 
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INTERNAL CONNECTIONS OF APPARATUS DESIGNED FOR USE AS AN ARTIFICIAL 


EQUIVALENT OF AN OPEN WIRE LINE. 


for the 400 lb. conductor, but additional non-inductive resistances 
are thrown in on one side only of the inductances when 200 lb. is 


imitated. There are 26 sections in all, contained in two cases, 


approximately 37 in. x 7 in. x 10 in., one of which is depicted in 2. 
Each section contains à mica condenser, inductive coil with two 
windings, a leak coil and the extra non-inductive resistances to give 
the change of gauge—other things remaining the same. There are 
24 sections, equivalent to 8 miles of line, and two of 4 miles, this 
arrangement being adopted to meet the prevailing loading coil 
spacing practice for open wires. The inductive coils, which were 
manufactured by the Western Electric Co., have a total inductance 
of about 0-03 henry, and by themselves furnish just the resistance 
required for the 400 lb. conductor. They are wooden core toroids 
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of nearly the same dimensions as the loading coils Tab!e B. 

commonly used for underground cables. Thereare =~ n 5 = Em 2 CMS 
two windings on opposite halves of the ring, the 20d | ii | Le > EES 
middle point of each being brought out and lation. ca. P L K S R L K | g 
connected to the capacity, &c., as shown in the per mile.. ohms. m.h. m.f. mmho. ^ ohms. m.h. m.f. mmho. 
diagram. The toroidal form was selected be- — —————— ———— ————— Le Lá 
cause of its comparatively small external 2000 800 8&8 2378 0-010 0:63 000717, 42 381 0-0101 | 1-11 | 0-00371 
field, an important matter where a number of 1 S00 8673774 O-OL0 1-78 000748 421 377 0-009096 1-95 0-00399 
such coils have to be packed into a limited s i ae een ie und "Eus ee NE 
Space. AS he cauti | il i ^ i wi MODUS 0 U T 
pace a further precaution the coils, 1 L600 S15 37 0-0077 | 


which are located in the lower portion of the 
boxes, are placed alternately at right angles, and 
held in position by a filling in of wax. It was 
found even with this arrangement that an appreciable amount. of 
mutual induction existed between some pairs of coils, and this was 
abolished by adjusting each in turn relatively to its neighbour under 
'& strong tone test, prior to pouring in the wax. The condensers, of 
which there are 13 in each 100 mile box, are mounted up together 
in a tin case, with a tin division plate between each. 

The leak resistances required special consideration, as single spools 
of the magnitude of 125,000 and 250,000. which were needed to 
imitate a wire-to-wire insulation of 1 megohm per mile are capable 
of giving a good deal of capacity reactance at speech frequencies. 
After some experimenting it was found that a " hurdle " spool 
consisting of a wood bobbin 4 in. long and 3 in. diameter, with 10 
narrow channels to take No. 46 Eureka wir», would meet require- 
ments. The wire is wound inductively, and the 10 sections connected 
up alte;nately in reverse directions. By this means it was found 
possible to reduce the reactance to a figure affecting the attenuation 
constant of the line by less than one-tenth per cent., even at 1.000 
penods per second. Two intermediate points, as shown in the 
diagram, are tapped out to furnish leak resistances equivalent to 
0-5 and 0-1 megohm per mile. 

The external connectors are of a simple kind, consisting only of 
substantial terminals and straps; no switches are fitted. The 
general assembly and wiring calls for little comment save that it 
was a job necessitating some care. It was found desirable to arrange 
for the sides of the cases to be removable, rather than employ any 
slack wire or hinged cabling bencath the terminal board. Some 
trouble was experienced initially from low direct-current insulation, 
which was located to surface leakage on the under side of the ebonite 
covers. This was got rid of by drying out and treating with paraffin 
wax. 

A series of speaking tests on the complete 200-mile circuit was 
carried out to determine its standard cable equivalents. The 
artificia} open-wire line was connected between two fairly long 
lengths of cable, and the reflection losses (or gains) at each junction 
duly allowed for in comparing the measured with the calculated 
equivalent in standard 20 lb. cable. These results are entered in 


Table A. 
Table A. 

Weight of Direct- | Standard cable equivalent 
: Juef current | .——— ————,-—— —— — Attenuation 

Con uctor insulation | Observed Computed | Computed a for 800 a. 
ss | ‘per mile. | CDSCTYCC- | for 800 cu. | for 900 a. | 

` 200 200-0 Q 12-2 m. | 12-7 m. 12:0 m 0:00717 
200 0-5 ,, 13:4 ,, 13-9 ,, 13:2 ,, , 00078 
200 0:1 ,, 17:2 ,, 18:3 ,, 17:3, | 00103 
400 200-0 ,, od ,, 5:0 ,, 5:5 . 0-00365 
400 01, ' 56, 6-4 ,, 6-0 ,, 0-00395 
400 0:5 ,, 6-7 ,, TÓ., | 65, ^ 000425 
400 0-1 ,, 10:8 ,, 11:3 5, | 10-6 ,, | 000673 


The agreement between measurement and calculation is seen to 
be very good, especially when that rather mythical quantity the 
“equivalent mean frequency of speech " is taken to be 900 periods 
instead of 800 periods. There are at present good reasons for believing 
that this number is over rather than under 800, though the latter is 
a very suitable working figure for many purposes. The absence 
of distortion was very noticeable when the larger leakances were 
introduced. 

The line and attenuation constants for single frequency currents 
were determined from the open and closed end impedances by two 
different methods. The first was by the agency of the Franke 
machine, described in THE ELECTRICIAN of October 24, 1913. The 
second was a bridge test, the arrangement of which, and the specially 
designed resistances and condensers, are due to the writer's colleague, 
Mr. Charles E. Hay. Both methods have been described before,and 
lead to the same end—viz., an accurate measurement of the vector 
sending end impedance of the line when the distant end is either 
open or short-circuited. Most of the tests were made at 800 periods 
with sinusoidal current not exceeding 2 or 3 milliamperes at the send- 
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ing end, and sometimes considerably smaller— quite of telephonie 
order. The length of circuit opera‘ed upon was 100 and 200 miles, 
with the various modifications as to leakage, &c., that the apparatus 
was capable of reproducing. Table B gives a summary of the results, 
cach figure being a mean of two or more determinations by one or 
both of the aforesaid methods. 

Comparing these figures with thc nomina] constants already given, 
and the calculated attenuations in Table A, it seen that on the whole 
there is little divergence. R is slightly lower, K and L practically 
unchanged, even at 1,600 periods. The normal leakance of the 
apparatus increases from a normal direct-current value of 0-005 
micromho to 0-63 micromho at 800 periods. This appears to be in 
part due to the non-uniform nature of the circuit, which also explains 
the apparent reduction in R, and also, no doubt, to the usual effects 
observed when condensers, &c., are subjected to frequencies of 
telephonic order. 0-63 mmho. means an S/K of 63, which corres- 
ponds to the value actually observed on trunk lines during fine 
weather conditions.* With the various added wire leakances, 
values of S/K approximating to damp and very wet weather con- 
ditions, as observed at 800 periods, are obtainable. Prof. Kennelly 
describes similar measurements on an artificial open-wire line built 
up in 80 km. sections (Am.I.E.E., June 24, 1913), which show a 
drop in the effective R of some 400 per cent., with a 10 per cent. fall 
in capacity, so that the results tabulated above do not afford much 
ground for complaint. 

In conclusion, it may be said that the objects aimed at have been 
accomplished. It may later on be desirable to reproduce a greater 
length of circuit than 200 miles, but in such event it is probable 
that a simpler design will suffice, with a considerably larger degree 
of lumpiness. Apart from the question of loading and varying the 
leakage, there is reason to believe that a 20 metre section, duly cor- 
rected in accordance with Kennelly's equivalent line theory, would 
be sufficiently accurate for many experiments, and would, obviously, 
be à less bulky and complicated piece of apparatus. 
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THE TELEPHONE STATIONS OF THE WORLD AT THE 
BEGINNING OF 1913 (WITH SOME STATISTICS 
RELATING TO 1914).} 


BY W. H. GUNSTON. 


The following tables, it is believed, present as accurate a summary 
of the telephonic development of the world as it is possible to obtain 
uptosoarecent adateasJan 1, 1913. Several difficulties exist in the 
way of obtaining precise statistics of this kind due to returns being 
made up at different dates, the reluctance of small companies to 
publishingtheirfigures, &c. The tablesfor 1913are more accurate than 
those prepared in previous years, due chiefly to the publication of 
the quinquennial census of telephones in the United States, and the 
availability of later and fuller figures for the Russian Empire, for the 
whole of South America, and for the Northern African States. Table 
I. shows the number of telephones in Europe and the proportion of 
telephones to inhabitants. When allowance is made for the fact 
that last year the whole of the telephones in the Russian Empire 
were included in Europe it is seen that there was an increase of about 
400,000 telephones in Europe between January, 1912, and January, 
1913. As already stated, fuller information than heretofore was 
obtainable respecting Russia, the stations of leased, local and private 
wire systems being now included. These swell the total to over 
309,000, inclusive of telephones in Finland, but, even excluding these, 
there was an increase in Russia of some 50,000 stations. The increase 
of the number of telephones in Germany in 1912 was 121,770. There 
are at present no fewer than 19 cities and towns in the German Empire 
with over 10,000 telephones. 'The development of France outside 
uM EU M Lu te Oe 

* J. G. Hill, Tue ELECTRICIAN, January 16, 1914. E 
+ Abstract of an article in the “ Telegraph and Telephone Journal. 


eno. 3 iN 


t’ 


ET 


"eve 


/ 


— ars 


THE ELECTRICIAN, 


of Paris is extremely poor, but there was an increase during the 15 
months following January, 1912, of 24.000 telephones. Austria 
increased her stations by 18,000, a large increase on a total of 127,293 
telephones. In Sweden the increase was also nearly 18,000, or 9 
per cent. The increase in Great Britain was 32,000, after making 
allowance for an inventory adjustment made in September, 1912, by 
which the stations appearing in the books were reduced by 3,100. It 
should, in addition, be borne in mind that the real increase of the 
telephone system. is not shown by tke net addition to the total 


stations. The figures shown in brackets in the following tables are, 


those relating to Jan. 1. 1914, which have up to the present come to 
hand. It may be estimated that the number of telephones in Europe 
at the bezinning of this vear was about 3,900,000. 

Table T.—Zurope. 


No. of telephone stations. Pophla- : Popula- 
———————— d tion per 
Europe. Jan. l, |  Jan.l, l tION | tele- 
1912. TOE E hone: 
T sees 107,153% — 119,398* 2,757 23 
Sweden uescessss vista tu 199,690 217,554 | 5,522 | 25 
NORWAY «ist uas dt eeu pane kae . 78, 000F | 2,392 30 
| |o (83,850) 
Switzerland | ............... 84,058 | 00,573 3,153 ! 41 
| i (96,624) | | 
Germanv............. eere 1,180,902 ' 1,302,672 64,926 49 
(1,420,888) 

Gt Britain & Ireland 701,082 | 732.045 45,365 . 62 
| (774,229) 
Luxemburg.................. 3,575 3,910 260 67 

(4,239) 
Iceland |.............. e 896 | 1,027 80 78 
Netherlands | ............... 65,314 | 711.706 ; 6,102 85 
! (78.743) | 
Frafiebo so scere LASER 260.998 285,005* ' 39,601 139 
Belgium-iessseesev sierra , 42,101 46,645 7.516 161 
| (51,009) | 
Austria ccselisetivicwens 127,203 : 145,179 | 28,508 | 197 
(160,017) | 
Hungary ........ KG EE ais 56,183 63,432 : 20,886 329 
(69,633) 
Roumania ....... SETAT SA : 19,438 20,500t : 7,200 351 
Italy... acus 80,000f 90.000t — 34,686 373 
(04,796) 
DD diisenastewesso eben 186,024 269,900 || | 38467, 450 
PIANC: sse 36,0001 10.0001] : 
SDAITI 20 is dec ése deed 26,747 20.660 19,588 606 
Servia ......... rm "T 3.606 2.911 809 
Portugal ............. esee | i 6.864 | 5,960 876 
| (7,831) , 
GECE PME 1,760 1.967 2,631 1.384 
Bulgaria ..................... 2,801 3,015 | 5,500 1,700 
Bosnia- Herzegovina ...... 802 1,012 1,828 2,077 
Total, say ............ 3,250,000 3,623,000 ‘400,000 110 


The number of telephones in Asia number roughly about 277,000, 
distributed amongst a population of 900,000,000. Of these Japan 
possesses 198,425, an increase of 214,429 during the year, while India 
comes next with 14,640. 

In Africa the total number of telephones is 50,000, of which South 
Africa posseses more than two-fifths. The Egyptian system, which 
isin the hands of a company, is second in importance, and has a total 
of 16,096 telephones, 

Table II. gives the number of telephones in North America. The 
preliminary figures of the United States census report on telephones 
show that at the end of 1912 there were 8,729,592 telephones in the 
United States. Of the 370.884 telephones in Canada at June 30, 
1912, 174,336 belonged to the Bell Telephone Company, 38,797 to 
the Manitoba Government, and 26.486 to the British Columbia 
Telephone Company. No recent information is available respecting 
Mexico and the West Indies (with the exception of that relating to 
the Cuban Telephone Company), and the figures for these countries 
are, therefore, only approximate. : 

The number of stations on the Bell svstem of the United States 
and those in connection with it is now 8,133.017. From this the 
number of telephones in the United States on Jan. 1, 1914, would 
appear to be about 9,150,000. The number of tele phones in Canada 
at June 30, 1913, was 463,671. ) 

The data for South America are obtained from an American con- 
sular resort and are fuller than the estimated figures published last 
year. They seem to err, however, on the side of generosity. The 
number of telephones in the Argentine for instance, is given as 68,547, 
Whilst the official census gives the number of telephones in that 
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Table II —North America. 


Popula- 


Jan. 1, Jan. 1, | | Popula- 
1912. 1913. ton tion per 
| (1,000’s), telephone. 
UNITED STATES— | i i 
American T. & T. Co. 
( Bell system) ......... 1,474,171 25,087,027 
Systems in connection EE 
with the Bell ......... 2158454 1, | 
Independent systems . 1.725,000* J 3,642,565 
Total U.S.A. ......... 8.357,000*| 8,729,592 — 92036 loz — 
DOMINION OF ÜCANADA— | i | "n 
302,759 June 30,1011| | 
Cuban Telephone Co.... \ " 11.500 | 
Other West Indian* ... f. Hoe { 8.000 HE 
Mexico o eco rte eere 16,000 25,000 | 
Total, say ........... 8,700,000 | 9,184,000 110000 | 120 
countrv as 63,747. Again, the Chile Telephone Company (the 


principal company working in Chile) has 12,650 subscribers, but the 
total number of stations in that State is shown in the report as 24,482, 
Brazil is said to possess 21.264 telephones. The total number of 
telephones in South America may. therefore, be computed at 135,000 
instead of the 139,60] given in the consular report. The population 
of South America is 35,000,000, or one telephone to every 260 in- 


habitants. In the Argentine Republic there is one telephone to 113 
inhabitants. "The number of telephones in the Argentine at Jan. 1, 


1914, was 74,296. 
AUSTRALASIA. 
Table IIL. shows the figures for Australia and New Zealand, which 
are official in each case. 


Table III.—Australasia. 


——_ ÉL 
Jan d. | Juni Popula- Popula- 
—— ý eee tion tion per 
1912. 1913. i ! 
me (1,000’s). | telephone. 
AUSTRALIA— : | 
New South Wales ...... 41,234 47.489 1.777 | 38 
Victoria .......... censes 20.784 33,715 ],380  : 4l 
Queensland............... 11.627 | 13.692 636 | 46 
South Australia ......... 8.513 9,890 430 45 
West ar akon ees 8.458 9,198 306 33 
Tasmania ............... 3,038 3.458 197 | 58 
otal’ seiri 102,654 117.479 4,733 | 40 
NEW ZEALAND ceceseseeees 10.598 t | 4l451t | 1,070 | 26 
143.252 | 158,030 | | 


From the foregoing figures it will be seen that the total number of 
telephones in the world at Jan. I, 1913, was as follows :— 


IIUPODO: ;aa3seiatesoncdscvak xu nist tuu Erde Dep Diem Lt rad 3.623.000 
y mn" 277.000 
AITOA anea a eE TET seeks eea eaaa 20.000 
North America PES 9,1 84.000 
ATT a O EE IE E E A N toe 135.000 
"ijs nr rM a ce a Mec a 158,000 

13,428,000 


It may be of interest to show here the total number of telephones 
in the British Empire. They are :— 


Great. Britain and Ireland..................... ceeeeeceeeee 132.000 
(SRI catulos diet edcuin pv er ires ecc disse atest eL. As re 410,000 
PUB OFAN e —-—-— 117,000 
New ZOAIANG Adesso re s ete REL EA eke: 41,000 
South Africa seure a cn uementeietawdarrekte tcc 22.000 
Ini Cs Ee ATHE 16,000 
Shanghai, Hong Kong, Singapore, West Indies, &c. . 8.000 

Fotal ‘Jousarecaguessea cat pualewewecautodiasestenete wanes 1,346,000 


THE DEVELOPMENT OF THE GREAT CITIES: 

Table IV. gives a list of the cities in the world containing upwards 
of 10,000 telephones. From the statistics to hand for 1914 (shown 
in brackets) it appears that there are altogether 122 cities in the 
world with upwards of 10.000 telephones, Of these 72 are in America, 
45 in Europe, three in Asia, and two in Australia; 63 are in the 
United States, 18 in the British Empire ; 17 in the German Empire, 
and three each in the Russian, Austro-Hungarian, and Japanese 
Empires. No other State has more than two. 


1 March 31. 


* Estimated. 


rant aes: 


Table IV.—The Development of the Great Cities as at Jan. 1, 1913. 
The figures for the North American cities are in all cases estimated. 


— —À 


| 


= — m ma — — —— —— — a —  — ‘e 


New York: «wishes teers 481,000 , Salt Lake City ............. 20,000 
Chica pO aaia 330,000 | Syracuse ............ eene 20,000 
London (with suburbs) .*224,320 , Stuttgart .................-- 19,953 
(258,895) (20.929) 
Berlin (with Neukölln, Brussels (15,954 subs.) say 19,200 
Charlottenburg and (21.000) 
Wilmersdorf) .......... 195,699 Christiana (June, 1912)... 18,903 
(211,842) | (June, 1913)... (20,699) 
Boston (Mass.) ............ 155,000 | New Orleans .............-. 18,700 
Philadelphia ............... 155,000 Breslau .................. 18,533 
San Francisco............... 112,000 (20,573) 
o copie aucmniv aug: caucus $100,095 | Birmingham ............... 18.055 
bt; Louis 25 vastevavenevenns 95,000 (19,780) 
Los Angeles ............... 93,000 | Albany (N.Y.) ............- 18,000 
Detroit ....................-- 85,000 | Houston (Texas) .......... 17,000 
Stockholm. .................- 79,959 | Düsseldorf................... 16,640 
Cleveland (Ohio) .......... 16,000 (19,133) 
Pitta butt iiio bieten 73,000 San Antonio (Texas) .... 16,000 
Hamburg— Altona......... 71,222 | New Haven (Conn.) ...... 16,000 
(77,322) | Worcester (Mass.) ......... 16,000 
Kansas City ................ 60,000 | Springfield (Mass.) ....... 16,000 
Minneapolis ................ 58.000 ^ Amsterdam ................ 15,942 
Cincinnati .................. 57,000 (17,212) 
Vienna uessserescavivpetéxus 54,888 | Vancouver ......cccccseeeeee 15,600 
(64,438) ; Richmond (Virginia) 15.500 
Copenhagen and suburbs — 53,000 | Tacoma (Washington) ... 15,000 
Portland (Oregon) ....... 52,000 | Des Moines (lowa)......... 15,000 
Bulalo sist ett ets 51,000 Birmingham Alabama) . 15.000 
Seattle 2uusdet en ee une OE dee 51.000 , Mexico (estimated) ....... 15,000 
Baltimore .................-. 20,000 | Fort Worth (Texas) ...... 15.000 
Petrograd i... iere 46.842 Hanover ................ s. 14,787 
Washington ............... 46,000 (16,194) , 
Buenos Aires ............. 44,339 : Nuremberg .................. 14.505 
Toronto: cacera 44,000 (15,354) 
Milwaukee. .................. 43,500 | Hartford (Conn.) .......... 14,500 
MOSCOW AME 43,348 | Memphis (Tennessee) 14.500 
Oakland (California) ...... 43.000 | Edinburgh—Leith ....... *14,299 
AEE e ce essetex bx o etn 42,637 © (15,258) 
(43.234) | Rochester (N.Y.) ......... 13,700 
(a lasgow csset 41,496 | Peoria (lllinois) ............ 13,000 
(40.849) — Zürich ........... scene 12,866 
Montreal... eere 40,000 (13.565) 
Indianapolis ................ 40.000- Hull ii iiceseet ee *12,749 
UO niil tees eai ce detudde 38,000 — (12.439) 
St. Paul (Minnesota) .... 37,000 | Gothenburg ...............- 12,736 
Denver c osse m venas ee ks 35,000 ^ Norfolk (Virginia) ......... 12,500 
Columbus (Ohio) .......... 33,000 | Bremen ...................... 12,477 
Munich asccciiescase nins 32,737 (13,747) 
(34.323) | Wilmington (Delaware) . 12,000 
Liverpool—Birkenhead . *32,170 | Milan (estimated) ......... 11,500 
(34,053) | (12.990) 
Grand Rapids (Michigan) 30,000 ^ Nashville (Tenn.) ......... 11,000 
Sydney (26,370 subs.), say 30.000 — Trenton (N.J.) ............. 11,000 
Manchester—Salford .... *29,453 | Scranton (Pennsylvania). 11,000 
(31,443) | St. Joseph (Missouri) .... 11,000 
Newark, N.J. .............. ., 29,000 | Bradford ................... *10,759 
WATsSaW Wieceiedsveninecoons 28 935 (12,243) 
Toledo (Ohio) .......... se. 98.300 f Leeds critt tenen *10,607 
LelpHE eec 28,245 (10,864) 
(31,176) | Sheffield ..................... *10,605 
Louisville ................-- 28,000 | (11,354) 
Frankfort-on-Main ....... 26,714 | Rio de Janeiro ............ 10,553 
(28,932) | Newcastle-on Tyne ....... *10,512 
Providence (Rhode lalsnd) 26,500 | (11,561) 
Spokane (Washington)... 26,900 | Utica (N. Y.) ..............- 10,500 
Atlanta (Georgia) ......... 25,500 | Rome (estimated) ......... 10,500 
Buda Pest 22:2. rn 23,862 (10,913) 
(26,998) Essen ................ 10,430 
Dresden .............. eee 23,728 11,342) 
(25,721) | Mannheim ................-. 10,327 
Cologne ........... e 23,158 (11,078 ) 
(26,422) | Springfield (Illinois) ...... 10,300 
Melbourne (19,914 subs), | Wilkes-Barre (Pennsyl- 
TUN eC 23,000 vania) .......eee 10,300 
Dallas (Texas) ...........- 21,500 ; Ottawa e 10,200 
Winnipeg (estimated) .... 21,000 Havana .......... 10,000 
Osaka .......... ern 20,622 | Chemnitz..................--- (10,820) 
(21,844) | Kioto ............. ne (10,620) 
Jersey City |......... esee 20,500 | The Hague ................-. (10,485) 
Duluth (Minn.). ............ 20.500 | Prague .............. (10,310) 
Dayton (Ohio) ............- 20.000 |. Magdeburg ...............-- (10,201) 


The following Table shows the development of those cities of the 
world containing upwards of a million inhabitants. In addition to 
those mentioned therein, Calcutta (4,300 telephones), Canton (1,500), 
Peking (about 3,000), and Constantinople have populations of over a 
milion. Atelephone system has recently been inaugurated in the last 
named city which, however, possessed no telephones at the beginning of 
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P | Tele- | Population 
arp i IO hones per 

(1,000’s). F ' | telephone. 
New \ oF kicke id vein tieneiseiertatoraet | 85310 481,000* n 
London (County Counce. area, Mar. 31) — 4,523 200,260 22 
Paris (June 30) ................. eese 2,888 100,095 28. 
CHICAGO: oritur so DR ARES Ee OE EVE s |! 2,358 330,000* | " 
Bes lit E vus etes aaa iod tons |, . 2,320 144,543 16: 
"Tokio uuecseceieerdkdi exi ius Ep Um dee 2,186 42,037 | 51 
REI GUESS UU 2,031 54,888 36: 
Petrograd. 22:5 evo rp ERE 1,908 46,842 | 40 
Philadelphia: 0.043 scesedseteesescteaeiior 1,614 155,000* | 10-5. 
MOSCOW eoe dero EE EFFET ESO NUES ERE 1.481 43,348 34 
Boston Ad uos ix vv es km IR EERI ede 1,417 155,000* 9 
Sa KA: doccaessduvksoto utei CO T EVM OVER TRE : 1,227 20.622 59 
Hamburg-Altona ........................ 1.207 71,222 17 
Rio de Janeiro sues rie rer reve 1,130 10,553 108 
Buenos Aires ............... eren 1,026 44,339 33 


last vear. The Glasgow, Liverpool and Manchester telephone areas also 
The areas, however, include so 
many adjacent boroughs and urban districts that they cannot strictly 


exeeed one million in population. 


be considered as '' cities " with over a million inhabitants, 


TELEPHONE TRANSMISSION IN ITS RELATION TO 
HIGH-TENSION DISTRIBUTION.1 


BY E. S. MOORER. 


The question of the effect of high-tension power transmission 
circuits on neighbouring telephone circuits is one that is naturally 
divided into two parts: (1) The effect on circuits at some distance 
from the disturbing sources, in which case the induced currents, 


though very small, are still sufficient to interfere with speech trans- 
mission ; and (2) th« effect on telephone circuits in elose proximity of 
the power lines. The second case covers the private lines of power 
companies, which lines are usually carried very close to the trans- 
mission lines, and it is to such conditions as these that this Paper has 
been confined. 

From the outset it must be borne in mind that even when equipped 
with the best devices available, telephone lines carried very close to 
h'gh-tension transmission lines are a source of danger to the users. 
This element of danger is such that it could not be countenanced in 
connection with the commercial telephone lines. but very often no 
other commercially feasible plan is available. Hence it has become 
quite common to employ telephone lines carried on the same poles as 
the transmission lines and to equip these lines with such devices as 
wil: r.nder them reasonably safe, and still allow a grade of speech 
transmission satisfactory for private-line use. As an additional 
safeguard it is the usual custom to consider these telephone lines at 
all times as dangerous high-tension lines. Taking up the question of 
telephone lines exposed to high-potential power lines, there are two 
general questions to be considered, as follows: (1) The potential 
which will be found on the telephone line, (2) the means which are 
taken to counteract the effect of this potential and render the line 
usable. 

There are two general sources of potential on lines of this char- 
acter, one of which, actual physical contact between the wires, is 4n 
accidental condition, and therefore relatively infrequent. The 
second source, induction, is one which is continually present. In- 
duced potential is the result of two different phenomena, electro- 
magnetic and electrostatic induction, one of which usually p7?- 
dominates. Where there are several disturbing wires in which the 
currents are not in phase, the induced voltages trom this source may 
be partially neutralised. 

'The induced voltage in a telephone line will depend upon the load 
and the frequency of the power line, and upon the length exposed, 
in the case of electromagnetic induction. and upon the voltage cf the 
power line in the case of clectrostatie induction. 

Practically all transmission systeme are three-phase. One other 
type of circuit that is especially troublesome to associated telephone 
circuits is the single-phase alternating-current railway. nee 
problem is so largely dependent on the local conditions for sae 
installation as practically to preclude the possibility of any genera 
statements. 

In three-phase lines, assuming a balanced load, the algebraic sum 
of the three phase currents and voltages is zero, 80 that induction = 
adjacent circuits under this condition could be practically eliminate 


by placing the phase wires close together and making this distance- 


between the phase wires small as compared with the distance from 


* Estimated. 
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On the secondary or low-tension side of the transformer is placed 


the telephone circuits. If the load is unbalanced even this condition 
would not eliminate inductive effects. "The high voltage of the 
phase wires, however, requires a large separation and the location of 
of the telephone line is often dependent upon its position with respect 
to the earth as well as with respect to the power wires. "The result 
is that the inductive efforts will be only partially neutralised and 
that an E.M.F. will be induced on the telephone line. Another 
feature entering the consideration of the neutralisation of inductive 
effects is the relative position of the power wires with respect to each 
other. Inasmuch as the telephone line is almost alwavs placed 
below the power line. it will be seen that the greatest inductive effects 
will be experienced when the phase wires arespaced vertically, since 
in this position the neutralising etfects wil] be the least. 

The voltage waves from generators and transformers are usually 
distorted and do not vary uniformly according to the sine law. The 
distorted waves contain old harmonies of the fundamental, the third 
and fifth harmonics usually predominating, although higher har- 
monies may be encountered. These harmonics often cause high- 
voltage peaks and these cause higher static effects in neighbouring 
lines. Also, since the harmonics are of higher frequency, both the 
magnetic and static effects in neighbouring lines will be increased. 
In a three-phase system the three-line currents are one-third of a 
evele apart. The third harmonics have three times the frequency 
of the line current, and are therefore in phase. These harmonics 
exist in the voltage between each wire and the neutral and in a star- 
eonneeted system the three-line wires act as a single-phase circuit 
having a potential to the neutre] equal to the voltage of the third 
harmonic. This is frequently the cause of static disturbances. 
When the neutrals are earthed there is produced a triple-frequeney 
current over the three wires with an earth return. Under this con- 
dition the electromagnetic induction in paralleling telephone lines is 
likely to be lar,re. i 

Having considered the effects on neighbouring telephone lines of 
hizh-tension transmission lines, there will be taken up the considera- 
tion of the telephone lines themselves. There are two general types 
of telephone lines, one having a single line wire and using the earth as 
a return, and the other using a full metallic circuit. Inasmuch as 
the telephone line carried on the sa:ne poles as the power line, the 
earthed telephone circuit is obviously out of the question since 
current would flow continuously through the instrument to earth, 
making the line useless for speech transmission. In the case of a 
metallic ine, the telephone wires will be a potential above the 
earth. However, if this potential is the same in each wire so that 
there is little or no current flow through the bridged apparatus the 
transmission qualities of the line will not be seriously affected, at 
least directly. When apparatus is installed to take care of these 
potentials to carth it will bring in substantial transmission losses. In 
private telephone lines exposed to high potentials it is the usual prac- 
tice to inser? between the line and the telephone instzument an insu- 
lating member which is intended to prevent conducting the high 
voltage to the instruments. In conjunction with this arrangement 
there are sometimes employed means for reducing the normal line 
voltaze. Because of the fact that the telephone line is continually 
at a high voltage it will be readily seen that insulation of the line is of 
prime importance. Any leak to earth from one of the line wires will 
result in a flow of current from the opposite side of the line through 
the bridged apparatus, thus rendering the line inoperative. The 
practice is to employ on the telephone line high-tension insulators 
having a dielectric strength much above the normal voltage on the 


line. Special care is taken in all other respects as regards line con- , 


struction in order to eliminate as far as possible the chance of 
accidental contact bet ween telephone and power circuits. 

At cach point on the telephone line where an instrument. is located 
there ix inserted between the line and the instrument a one-to-one 
transforme having a very high dielectric strength between windings. 
This serves to insulate the instrament from the high-voltage line, 
but at the same time permits the voice and signelling currents to 
pass over the line with, however, substantia! losses in the telephone 
transmission. This transformer is generally placed in the drop 
wres, and is mounted on a pole cazrving the lead from the main line 
to the building, By this means only the wires connected to the 
secondary or Jow-tension side of the transfor.ner are brought into 
the building. The transformer is protected against extreme line 
conditions by means of spark-gap airesters and fuses. The arrester 
has a discharge voltage above the normal line voltage, but suffi- 
“ently low to discharge on a voltage which would injure the trans- 
former. Inserted between the arrester and the line are fuses of a 
Comparatively high capacity, but which operate and open the drop 
wires in case of the flow of a current sufficient to injure the drop 
wires Or arrester. Between the arrester and the transformer are 
Inscrted other fuses of lower capacity. whichopen in the event of the 
PASige of a current injurious to the transfor.ner windings. 
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another arrester of comparatively low discharge voltage. This is 
intended to take care of induced voltages on the secondary side of the 
transformer which would result from an unbalanced state on the 
primary side. Also,on the secondary side of the transformer, it is 
customary to place a switch by means of which the telephone set 18 
normally disconnected leaving, however, the ringer connected in 
order that signals may be received. Inside the switch is located the 
telephone set and another protector having a still lower discharge 
voltage. The telephone set usually used consists of an ordinary 
magneto set having, however. all exposed metal parts carthed or 
insulated from the parts within the set. As a still further precau- 
tion most power companies provide a highly insulated platform to 
stand upon when using the telephone set. 

One of the most important uses of these telephone lines is that of 
enabling the patrol man to quickly report any trouble which he may 
encounter in his trips over the high-tension line. For this purpose 
telephone sets are located at frequent intervals along the line. The 
large number of these sets would cansea prohibitive load on the line 
provided they were all left permanently connected. To obviate thig 
condition, at patrol stations a switch is placed on the line side of the 
transformer, but inside of the arrester, and by this means the trans- 
former is normally disconnected from the line. This arrangement, 
however, introduces anadded element of dangerinthatitis necessary 
to handle by means of a switch stick the switeh which isconnected 
to the exposed part of the line. For patrol work the telephone set is 
often the outdoor-tvpe magneto set, having the case and metal 
parts earthed. Some of the larger companies, however, prefer to 
inst?! small booths usually within the bases of the towers and to 
equip these booths with sets similar to those used at permanent 


Where such booths are used it is customary to instal 


stations. 
inside the 


high-voltage disconnecting switches operated from 
booth. 

One of the most important points in connection with lines of this 
character is that of transpositions. In any length exposed one con- 
ductor will have induced on it a higher voltage than the other unless 
steps, which are commercially impossible, are taken to losate the 
telephone line in exact balance with 1espect to the power line. With 
onc conductor at an appreciably higher voltage the line would, of 
course, be noisy. To eliminate this condition the telephone line is 
transposed at frequent intervals and the unbalancing inductive 
effects are neutralised. Lt is also important that the power line be 
transposed at intervals in order that the telephone line mav not be 
exposed continuously to the inductive effect of one phase. It is 
necessary, however, that the respective transpositions in the tele- 
phone and power lines be so located with re: pect to each other that 
the effect of transpositions will not be nullified. At times there ere 
installed devices intended to reduce the induced voltzge of highly 
Such devices consist of some means of 


exposed telephone lines. 
They are objectionable in 


draining the induced current to earth. 
that they are likely to give the users of the line » sense of security 
which might be fatal in case of the accidental destruction of the 
drainage device. The necessity for drainage is usually indice tive of 
poor line construction or of insufficient transpositions in the power 
circuit, and it is usually found more satisfactory to reduce induced 
potentials by remedying these conditions. The common form of 
drainage consists of a coil having two balanced windings so connected 
to the iine thas they are inductively in series across the jine, but non- 
inductively in parallel to earth. This readily allows the flow of 
induced current to earth, but opposes the passage of current between 
the two sides of the line thus reducing the shunt to talking and 
signalling currents. l 

In conclusion, it can be stated that a large number of private 
telephone lines carried on the same poles as, or closely adjacent to 
power lines, are in operation. They are, of course, subject to inter- 
raptions, these interruptions coming in some cases when the line is 
Earths on the transmission line cause a larze increase 


most needed. 
Surzes due 


in the induced voltage and noise on the telephone line. 
to switching operations, charging of electrolytic arresters, or other 
causes cause corresponding surges on the telephone line. The effects. 
of such surges may be only momentary provided the proper form of 
arrestezs are used. To take care of e nerzencies manv of the lar ge 
power companies hve arrangements with the loca! telephone com- 
panies over whose lines round-about connections can be obtained 
between certain important points on the power line. In spite of 
their limitations private telephon? lines are considered indispensable 
bv most of the operating power companies. As tothe dra Wing of any 
conclusions which can be applied to any case, that is impossible. 
The peculiar conditions of each specitic installation require that it be 
handled as a case apart. Even when equipped in the best manner 
known such lines are danzerous, and cannot. he considered in the 


seme light as ordinary te’ephcn> practice.’ 
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THE PLACE OF SCIENCE IN INDUSTRY. 


In the current issue of the “ Fortnightly Review " there 
Is an interesting article by Mr. W. H. Dawson, entitlcd 
“The Campaign against German Trade.” We do not 
know Mr. Dawson, but he states that he has been on some- 
what intimate terms with one of the best known industrial 
leaders of Germany, a genius for organisation, who was the 
head of undertakings employing, before the war broke out, 
a personnel of some 70,000. This captain of industry made 
the reassuring statement that England's davs as an indus- 
trial country were over, that our industry would pass more 
and more into the hands of vounger nations, and that we 
should become simply a trading country. This statement 
is characterised by the usual German assurance, but, never- 
theless, it is one which ìt is well not to disregard. 

Mr. Dawson is perfectly correct in remarking that the 
question of how to retain in the future the trade which we 
may capture at the moment is really much more important 
than the preliminary process of capturing this trade. im- 
portant though the latter may be. Whatever the outcome 
of the present war, there is not the slightest doubt that 
Germany will return to the industrial attack later on, and, 
considering that she is a large buveras well as a large seller, 
it will be impossible to avoid trading with her. Moreover, 
the more uniortuna‘e her position as the result of the war 
the more undercutting there is likely to be on the part of 
her traders, and consequently the keener the competition. 

In all probability the results achieved by Germany 
during the last decade were due largely to organisation. 
Proper organisation means careful attention to every detail, 
however minute. It is in this direction that a German 
often excels, and he is doubtless aided by the fact that (he 
whole of his staff and employés have been subjected to 
military discipline. Even in. scientific work his attention 
to detail is noticeable. A German worker will carry out 
laborious researches, taking endless care, and altering cach 
variable in. turn. The work may involve no originality ; 
indeed any man with originality in him would fail to carry 
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out such work, and yet it may be of considerable value. In 
the same way, it may probably be said that German organisa- 
tion Is carried on through the same appreciation of detail, 
and consequently there is greater efficiency of the whole 
undertaking. 

We suppose that the other important point about German 
methods is the greater appreciation of scientific work. We 
doubt, for instance, whether any German firm would sav 
that technically-trained students are useless from the point 
of view of earning dividends, as has lately been said in this 
country. At all events it is significant that, when the 
Kaiser advocated the establishment of a school of re- 
search at the centenary celebrations of the University of 
Berlin in 1910, half a million pounds were placed at his 
disposal for the purpose before the meeting dispersed. A 
branch of this school is to be placed in the centre of the 
Rhenish-Westphalian colliery district, and it is well to 
note that a number of the larger works in the colliery and 
alied industries have guaranteed yearly contributions 
which will cover the cost of carrying on the institute for 
many years to come. Where would such a response be 
obtained in this country ? 

Another point to which Mr. Dawson calls attention is 
the fact that boards of directors are generally composed of 
experts whose salaries often run into thousands of pounds. 
Sir WILLIAM RAMSAY, in commenting upon this article in a 
recent issue of “ Nature," remarks similarly that the colour 
trade was not secured for Germany merely by the training 
of the chemists and operatives. There are other reasons. 
Firstly, the management consists in a board of specialists 
whose business in life is to manage the factory financially, 
chemically and as engineers, and who are very highly paid for 
their services. Secondly, these directors and a special staff 
are continuously on the look-out for any scientific discovery 
or invention which may be to their advantage. Thirdly, 
there is a perfect research department. Fourthly, there is a 
legal staff to protect their own improvements and to crush 
those of other people. Fifthly, such companies are sufh- 
cently powerful to have political influence. Sixthly, any 
number of agencies are maintained throughout the world. 

Of course, there is also the question of tariffs. In this 
connection the following remarks made in July, 1912, by 
the Prussian Minister of Commerce at the end of a journey 
through industrial Rhineland are of interest :— 


In the course of my visits to German industrial towns I have ascer- 
tained the wishes of many industrialists, and in the main they relate to 
fiscal matters; almost without exception the desire is that the import 
duties on competitive articles may be kept as high as possible, and the 
foreign duties on our home exports as low as possible. I am convinced 
that if a Minister of another country which competes with Germany were 
to visit our industrial districts the same wish would be expressed, though 
in the reverse sense. I do not deny the great influence of protective 
duties for the progress and the advancement of industrial enterprise, 
but it is my experience that the efticiency of the men at the head and 
capacity to take advantage of the latest scientific and technical dis- 
coveries help industry forward, and assure its existence, more than any- 


thing else. 

Whether such tariffs are good for Germany as a whole 
may be a matter of opinion, but they obviously place the 
German manufacturer at a considerable advantage. Pos- 
sibly, in the past, too much has been made of this advantage 
in considering Germany's position in competition with our- 
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selves. Germany is not the only country having Protec- 
tion, and yet she has made progress more ranidly than 
others. W2 agree with Mr. Dawson, that to attribute 
Germany's progress merely to the effect of tariffs is to ignore 
altogether the intellectual and moral qualities of the 
German nation. At the present time, when we should do 
everything to set our house in order, to hold such an idea 


would be truly foolish. 
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Turbinen mit Dampfentnahme. 
R. Oldenbourg.) Pp. vi.+ 130. 


BAUM. (Munieh and Berlin: 
M. 4-50. 

This is à monograph on the " Anzapf `° or " Mixed Exhaust” 
turbine. It deals with the subject from the thermodynamic 
aspect, discussing chiefly the relation between such quantities 
as bucket-angles, velocities, number of stages and efficiency. 
The method adopted is that now usual for such purposes, and 
consists of a combination of mathematical analysis and the 
semi-graphical emplovment of an entropy or other chart. In 
the work before us the Mollier diagram is chiefly referred to. 
The 98 illustrations appearing in the text are all of them of the 
nature of graphs, such as heat-diagrams, curves of consumption 
and efficiency, and so on. For illustrations of turbines of the 
type considered, for details of construction and for general 
descriptive matter reference must be made to other sources of 
information. 

In several branches of industry, particularly, for example, 
in the processes adopted in many wholesale chemical factories, 
steam is required not only for the generation of electrical or 
mechanical energy for purposes of lighting and power, but 
also for such objects as the supply of heat for boiling, evapora- 
tion and drying. In some cases low pressure steam is required 
simply for the heating of large buildings, in addition to high 
pressure steam for the generation of power for lighting. It is 
under such conditions as these that the mixed exhaust turbine 
is employed. 

The book before us deals chiefly, though not exclusively, 
with turbines of the impulse type. It is, however, admitted 
that the combined impulse and re-action turbine is now most 
generally employed. High-pressure steam 1s supplied to the 
turbine in the ordinary way, but, at such à point along the 
turbine as will ensure the desired. pressure, the steam required 
for evaporating, drying, heating, &c., is withdrawn. The 
remaining steam passes through the low-pressure portions of 
the turbine to the condenser. Usually an automatically 
actuated valve adjusts the admission to the low pressure end 
in such a way that the steam is abstracted for the purposes 
described above at some definite and constant pressure. 

If the weight of steam supplied in a given time be denoted 
by G, as in the work before us, and that withdrawn at the 
intermediate point by E, then G — E does work in the low-pres- 
sure section of the turbine. When E/G is unity, we have a 
simple back-pressure turbine ; if E/G be zero the turbine is of 
the ordinary type, the whole of the steam passing completely 
through the turbine to the condenser. When E is negative 
the conditions are those of the mixed pressure turbine, and if, 
at the same time, G be zero we have a simple exhaust steam 
turbine. For the mixed exhaust turbine E/G lies between 
zero and unity ; and it follows that, if the action in this case 
can be completely worked out in a general manner, the results 
obtained should be applicable to turbines of any of the types 
above enumerated. It is from this point of view that we find 
Dr. Kriegbaum' s work to be of greatest interest. J. M. 
Oi] Fuel for Steam Boilers. By Rurus T. SrTRouw. (New York: 

McGraw-Hill Book Co.) Pp. x.+145. Power Handbooks Series, 
Ist edition, price 4s. 2d. net. 

The extensive use of oil fuel for steam raising has led many 

uathors to write descriptions of the various methods, proposed 
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and used, for its economical combustion. The present book 
aims at describing “ in clear and simple language the principles 
that underlie the use of cil as a fuel in steam boiler practice ; 
the form and action of various tvpes of burners ; the arrange- 
ment of furnaces for burning oil under different kinds of boilers ; 
the operation of such accessorles as pumps, hea'ers and 
cleaning devices; the methods of storing oil; and such other 
matters as might naturally arise in connection with the purchase 
and use of oil fuel." The author can fairly claim to have 
accomplished his aim, and within the scope of the 139 pages of 
descriptive matter he has included a large amount of useful 
information. The methods of spraying oil fuel, the various ty pes 
f burners, the methods of cleaning, pumping and heating oil 
fuel, and oil-burning furnaces are carefully described and many 
points connected with their use are discussed. Theoretical 
discussion is almost entirely absent and verv little is given 
-about the chemical changes involved. - In the chapter on the 
purchase of oil fuel, a description of the testing of oil is given. 
The methods there given for the estimation of water in oil are 


‘such that it would be practically impossible to get concordant 


results, and results obtained bv the methods referred to would 
be open to grave question. The book as a whole is suitable 


only for these who are concerned. with the question of boiler 


management alone, and is of little value to the general student 
who Is in search of guiding principles. The chief value of the 


book lies in the good description of eil burning appliances and 


the practical hints given in the various sections. As a hand- 
book for those engaged in boiler management the bock is 
probably useful, but from an educational standpoint its value 


F. J. B. 


CHAIRMAN'S ADDRESS TO THE SCOTTISH SECTION 
OF THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


In looking for a suitable subject for this address, I felt I would be 
well advised to confine myself to that branch of electrical work to 
which I have devoted my attention during practically the whole of 
the 20 years I have been connected with the industry. I refer to the 
electrical equipment of ships. It is now quite unnecessary to refer 
at any length to the advantages, as regards convenience and economy, 
of electricity as against oil for ship lighting. It can be shown con- 
clusively that even for tramp steamers it pays to use electric light. 
Consider, for instance, the consumption of stores per voyage of a 
tramp steamer of, say, 6.000 tons which is lighted by oil. The oil 
alone would cost £130 per annum, plus at least £50 for the cost of 
labour in trimming and attention, wick, &c. Then there is also the 
expense resulting from the poor light and the deposits of soot. It 
is almost impossible for an engineer to look after his engines properly 
when the only illumination is provided by a few oil lamps. There 
are also considerations of safety, the health and comfort of the erew 
and the increased efficiency where even moderate attention is paid 
to these two factors. An electrical installation for lighting such a 
ship would cost about £400, and about ! ton of coal per day would 
be required. The most economical dynamo for a tramp steamer is 
one that runs at a low speed, say, 350 to 450 revs. per min., with 
broad bearing surfaces in both the engine and the dynamo, these 
latter being fitted on one bedplate. The number of main circuits 
from the switchboard should be a minimum, and the wires and cables 
should be distributed on a simple system, armoured and braided 
cables being used in the hold and in the engine-room, and lead- 


covered cables in the cabins. A marine engineer who had had no 


previous experience of electrical work could easily keep such an 
installation in thorough working order. 
In 1880 Mr. Edison installed on the American steamer ^ Columbia ” 


115 10 c.p. lamps and two dynamos belt-driven from a countershaft. 


Some months later the Cunard steamer “ Servia ” had electric light 
installed at a cost of about £1,000 In 1883 the s.s. “ Nonpareil ” 
was lighted electrically by Messrs. J. H. Holmes & Co., and this was 
the first ship on the Tyneside to be equipped with electric lighting 
plant. The first generators used on board ship were high speed, 
belt-driven machines, which were relatively unsatisfactory. No 
satisfactory units were found for a long time till the development of 
independent turbine-driven generators. 

The use of clectricity in steamers was at first confined mainly to 
electric hghting, electric bells, and a few telephones. Ten years ago 
very few electric motors were in use even on fairly large steamers. 
A decided advance was made in 1907 when the Cunard Company 
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built the “ Lusitania" and “ Mauretania." In these vessels electric 
motors displaced steam engines for driving the forced-draught fans, 
16 50 H.P. motors being employed for this purpose. Considerations 
of space and absence of noise and vibration were the main factors in 
the decision to use electric motors in this case, but in other parts of 
the ship electric motors and apparatus were used because, in addition 
to the other advantages, the supply cables could be installed without 
distiguring the interior decora*ions and without the risk of causing 
damage such as would occur at leaky joints in steam pipes. The 
following summary will give some idea of the size of the installations 
on these ships. In the " Mauretania " there were :— 

16 motors, aggregating 800 u.r., for forced draught. 


20 - dá 276 H.P., for ventilation of the machinery space. 
18 sj 400 H.P., for auxiliary machinery in the engine- 
room. 
16 " " 52 H.P., for ventilating the ship. 
53 " - 136 n.r., for the thermo-tanks supplying the 
heated air. 
4 re 64 n.r. for refrigerating machinery. 
2 ij E 16 H.P., for two passenger elevators. 
4 ES s 108 H.P., for lifeboat winches. 
8 M T 48 H.P., for electric jib cranes, 
6 - 5 78 H.P., for mails and baggage hoists. 
6 : " 20 H.P.. for hoists for stores. 
2 - - 10 H.P., for printing machinery. 
1 motor of 5 H.P., for wireless telegraphy. 


Electric power to the amount of 20 H.P. was also used for pantry and 
kitchen service and for hot plates, and 80 n.p. for 106 electric radia- 
tors for special state-rooms, bathrooms, and hospitals, making a 
total of 2,133 H.P. of motors, independent of the power for lighting, 
or 1,333 H.P., independent of 800 n.p. used for forced draught. 

It will be noted that the lifeboat winches were operated electrically, 
but electricity was not used to any great extent for cooking and 
heating. In the application of electricity to cooking and heating on 
board ship there is still a large tield for further extensions, but for 
complete success strenuous endeavour and enterprise on the part of 
the electrical industry will be necessary. 

The thermo-tank svstem of heating and ventilation, in which an 
electrically driven fan forces air through a steam heater (or brine 
cooler if cooling is required), the air being distributed by air trunks, 
is much used for large spaces. With by-pass and other valves very 
fine regulation is obtained. 

The steam engine is particularly suitable for use with winches, as 
it is able to withstand rough usage and even total immersion in sea 
water, and it will therefore be a difficult matter to oust it from its 
present position. The electric winch as at present designed has not 
the same qualities to recommend it, but it should not be impossible 
so to improve this winch as to make it preferable in every way to the 
steam-driven one, in view of the fact that electric cables have many 
advantages over steam pipes on board ship. On large passenger 
liners, where forced-draught fans are driven electrically when the ship 
is not in port, the load factor would be greatly improved by the use 
of electric power to operate winches, cranes, &c., at times when the 
forced-draught fans would not be in operation. The advent of 
motor-driven ships, of course, makes the use of electric auxiliaries 
imperative, and at least one steam-propelled ship. the G.S. N. Com- 
pany's " Fauvette," has recently been equipped with a complete set 
of electric cranes for discharging and loading cargo. 

Other applications of electricity on board ship are so numerous 
that I do not propose to refer to them in detail, but will rather do so 
incidentally in the following short description of the electrical equip- 
ment of the “ Aquitania "— Britain's largest liner—which is of 
particular interest owing to the large number of electric devices that 
have been used for the tirst time on this vessel. 

The generators on the “ Aquitania " consist of four British West- 
inghouse 400 kw., 1,500 revs. per min., 225-volt continuous-current 
turbo-generators with slip-rings and static balancers for three-wire 
distribution, designed to deal with an out-of-balance current in the 
middle wire equal to 12 per cent. of the full-load current of the 
machines. The generators are fitted with radial commutators and 
ventilated brush-gear. The three-wire svstem has been adopted, 
with a pressure of 220 volts across the outer conductors, and of 110 
volts between the neutra] and each outer conductor. The main 
considerations which led to the adoption of this system, apart from 
the saving of copper in the feeders, were the reduction in the size of 
the commutators of the generators and motors, the higher efficiency 
thus rendered possible, the fact that the number of brushes required 
on each machine is approximately one-half of the number necessary 
with 110-volt machines, and the consequently less attention required. 
With radial commutators and carbon brushes the wear is greatly 
reduced. With the increasing adoption of electric dri ving for auxil- 
laries the tendency is towards the use of a pressure of 440 volts, and 
with this voltage there should be no greater danger on board ship 
than there is in land installations, if the wiring is of the highest grade 


SS ÁÁ 
and is carefully fitted on insulators, as is the case on the 
i Aquitania." 

The main switchboard is 44 ft. long and is designed for the control 
of four generators, together with their static balancers, 10 feeder 
circuits for lighting, and 14 feeder circuits for power. For cach 
generator there are two circuit-breakers of 3,000 amperes capacity, 
titted with a time-lag attachment on the overload release. One of 
each pair of these circuit-breakers is also fitted with an adjustable 
release to open the circuit instantaneously with a reverse current. of 
10 per cent. ; and in addition it cen be opened or closed electrically 
from a remote-control switch placed on the instrument panel in the 
centre of the board. The circuit-bre2kers can also be operated by 
hand. These large circuit-breakers are placed on the outer ends of 
the board, as nearly as possible opposite to the generators, while near 
the centre there ere two panels containing the instruments, a shunt 
regulator, a balancer switch, a remote control switch, and a middle- 
wire ammeter for each machine. The centre panel is devoted to the 
middle-wire feeders. These are coupled direct to the neutral “bus 
bar through ammeter shunts, and each neutral feeder is connected 
to its own central-zero ammet»r. The neutral bar is connected to 
earth through a central-zero ammeter, a variable resistence, and the 
main switch; and 2 contactor, the use of which will be referred to 
later, is fitted in parallel with this switch. The feeders are provided 
with a cireuit-breaker on each pols, time-lag devices being fitted in 
all cases, and above each pair of circuit-breakers a two-way double- 
pole switch and & moving-co] amimeter are placed. A shunt is 
introduced in each feeder and is connected to the two-way switch so 
that the ammeter may be used for either a positive or a negative 
feeder. These feeder panels are placed between the instrument 
panels in the centre and the generator circuit-break ors at each side. 

Referring now to the middte-wire switch and the contactor in 
parallel with it, normally these switches are open and the installation 
runs With an unearthed neutral. Should a fault develop, however, 
the variable earth resistance is adjusted so that a suitable current 
flows. the main earth switch is opened, and the contactor is operated 
by means of a portable press button and flexible cord. It is thus 


possible to stand in front of each feeder ammeter, make and break | 
' (2) the indicator light, and (3) the alarm bell, the three operations 


! being simultaneously etfected. 


the earth connection, and observe ¿ny sudden movement in th» 
needle of the instrument. Tf the fault is not observed in the negativ > 
feeders, the two-way switches are changed over to the positive feeders 
and the operation is repeated. 


are coupled together bv connecting rods so as to ensure both being 
tripped simultaneouslv. 

Power is transmitted trom the main switchboard to fourteen 220. volt 
auxiliary switchboards and also to 10 three-wire auxiliary switch- 
hoards for the 110-volt supply. These boards are placed at dilferent 
positions on the port and starboard sides, and cross-connecting cables 
are provided, so that in the event of failure of one section the supply 
can be maintained from the other side. 

The total length of the single wires installed amounts to approxi- 
mately 135 miles, and of the stranded and multiple cables to 65 miles, 
making in all about 200 miles of cable. The gross w. ight of all the 
wires, including their insulation, is estimated to be about 50 tons, 
and the total weight of copper to bc about 25 tons. 

With a view to preventing the possibility of a fire starting owing 
to a failure of the electrical installation—and such fires have un- 
doubtedly occurred—special precautions have been take. in regard 
to the mains, sub-mains, and branch wiring, and the woodwork of 
th: ship has been specially constructed so as to contain the wires and 
give easy and rapid access to them. Special care was taken to keep 
all positive and negative wires in separate grooves. The main 
feeders and 220-volt cables are fixed close together in small clamped 
Insulators, and all cables are insulated with the highest grade vul- 
vanised indiarubber, so that it is confidently anticipated that their 
life vill at l-ast be equal to that of the vessel. 

Time will not permit me to refer to all the applications of electric 
power on board this ship; I therefore propose to give the following 
tabulated list of the motors installed :— 


H motors, aggregating 700 H.P., for forced draught. 
30 479 H.Ľr., for ventilation of machinery spaces. 


» 99 

4 ” » 333 H.P., for auxiliary machinery in engine-room. 

52 ” " 182 H.P., for ventilating the ship. 

" » » 205 H.P., for thermo-tanks supplying heated air. 
9» » 42-5 H.P., for Ist and 2nd class passenger lifts. 
2, » 60 H.P., for lifeboat winches. 

2 » » 46 H.P., for electric jib cranes. 
3 7 » 30 H.P., for mail and baggage lifts. 
p. v m 22-5 H.P., for stores and service lifts. 
3” » 2 H.P., for printing machinery. 
l Hor - 8 H.P., for gymnasium. 
i or of 1-5 H.P., for sounding machines. 
i » 2 H.P., for a gyroscope. 
10 n.r., for a deck winch. 
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loading of the belancers, the positive and negative circuit-breakers , 
| as soon as possible. 
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There is also 131 H.P. of culinary apparatus, including two electric 
grills, dough mixers, dish-washers, togsters, &c., a number of which 
are motor driven; 7 H.P. for log fires: and ten 100-ampere shore- 
winch connections. The total number of motors is, therefore, 200, 
aggregating 1,890 H.P., together with 700 H.P. for forced draught. 

Metal filament lamps have been used throughout for lighting, 
except in the engine-rooms, boiler-rooms, stores, and in the case of 
portable lamps and clusters. Nearly 10,000 lamps have beca 
installed, and these are supplied at a pressure of 110 volts, the load 
being a3 nearly as possible balanced on either side of the threc-wire 
system. Along each side of the vessel there are also 10 life-boat 
lamps, each of 300 c.p., which provide light for the boat deck ; when 
necessary, these lamps can be inclined outwards so as to illuminate 
the ship's sides. These lamps are operated by contactors, which are 
controlled by switches on the bridg.. There are also four 100- 


, ampere connections for searchlights. 


Many devices 2nd appliances have been installed for securing the 
safety of the ship, and these are all more or less controlled by elec- 
tricity. To detect any outbreak of fire, the cargo holds are fitted 
with the Rich marine fire-indicating and extinguishing system, and 
in the passenger accommodation 203 Pearson's automatie alarins of 
the thermostat type and 77 “ break-glass " pushes have been in- 
stalled. An indicator for both these systems is placed on the bridge. 
There is an elaborate system of watertight compartments, and all 
the bulkhead doors below and adjacent to the loadline, 44 in number, 
ar: of the sliding pattern and are operated on the Stone-Lloyd system 
bv means of which they can be closed in a few seconds from the bridge, 
where there is an electricall y-controlled indicator. There is a similar 
indicator at the engine-room starting platform. 

Another rather important fitting on the bridge is Martin's patent 
duplex automatic masthead and side-light indicator. "This indicator 
is designed to work in conjunction with special double-filament 
lamps containing two 32 c.p. filaments placed in the ship's masthead 
and sidz-tight lanterns, so arranged that the current. passes through 
only one of the filaments in each lamp. Should this filament fail, 
or should the circuit be interrupted from any cause, the magnet 
armature falls and switches into the circuit (1) tho reserve filament, 


In ord +r to stop the bell rmging, the 
ofticer pushes up the barrel switch, and as this operation inserts the 
magnet in the res?rve-filament circuit, the barrel switch is held up 
by the magnet armature. A new lamp should afterwards be titted 
Should both filaments fail, the bell can only be 
stopped by disconnecting the circuit. For communication with 
other vessels at night two Admiralty Morse signalling lamps have 
been fitted, one on tha masthead and the other on the flying bridge. 
Two electrically-controlled whistles are fitted on the funnels, and 
these whistles are equipped with an electrie time-control on the 
Willett-Brue svstem, whereby they are blown automatically at 
frequent intervals during foggy weather. 

An Evershed patent electric helm indicator shows on the bridge 
every movement of the rudder and the angular position of the latter. 
The 2 H.P. motor used on the gyroscope is operated in connection 
with the instrumeat for recording oscillations of the ship. A sub- 
marine signalling apparatus is fitted, the receivers being placed in a 
small telephone cabinet on the bridge. Among other interesting 
appliances there is the Kelvin motor-driven sounding machine, which 
indicates to the navigating officer the depth of the water. In the 
engine-room there is a device for warning the engineer in case the 
turbines should revolve in a direction contrary to that ordered from 
the bridge. A bell rings and a red lamp is lighted if this mistake is 
made. There is also the Kilroy stoking indicator. which, by ringing 
& bell, automatically notifies the stoker when the boilers are to be 
fired and indicates the number of the furnace. Nugent's water-level 
electric tell-tale is connected to the water tanks for the information 
of the engineers. 

Thirty-seven electric clocks on the * Pulsynetic " system are fitted 
throughout the ship, all the dials being controlled by a master clock 
placed in the chart room. The means provided in the master clock 
for automatically advancing and retarding the ship's time according 
to the longitude is independent of the operating officer. Eighteen 
loud-speaking telephones have been installed to facilitate the navi- 
gation of the ship and the control of the main and auxiliary engines. 
The installation is divided up into three sections, each supplied by 
a battery giving a pressure of 9 volts. For the use of the captain, 
chief engineer, purser, doctor, stewards’ department, and other 
officers, 27 inter-communication telephones have been installed. 

The number of bell-pushes is about 1,500, and the indicators are 
recessed in the walls of the alley-ways so as to fit almost flush, the 
replacement rods being brought up through the slotted oxidised 
silver plates at the sides of the indicator. In the top section a buzzer. 
and a relay are fitted and two two-way switches marked “ bell and 
light ” and “ local and master." When the switch is on the “ bell ” 
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position the pressing of the push in a state-room drops the shutte: 
and rings the buzzer in the usual way, but when on the “light” 
position the current from the primary causes the shutter to drop and 
the relay to close, thereby switching in circuit a 110-volt lamp. This 
lamp is specially constructed and is situated in the alley-way imme- 
diately opposite to the indicator. The lamp is made with two red 
bulls’ eyes, which shine down the alley-way in each direction and 
show the attendant which indicator has been operated; while a 
third lens in the lamp shines on the indicator and lights it at night 
time. The switch referred to is for use when the stewards are otf 
indicator. By 


9 


duty, the call being transferred to the " master 
operating the replacement rod the light is switched off. The other 
switch refe red to is for use when the stewards are off duty, the call 
being transferred to the " master" indicator. The comfort and 
convenience of the passengers have thus been carefully studied so 
that they will not be disturbed by the ringing of bells during the 
night. 

A separate circuit of 700 lamps is connected to the emergency set, 
these lamps being distributed throughout the publie rooms and pas- 
saves on 10 decks, so that in the event of failure of the main gener- 
ating plant suflicient light would be provided to enable passengers 
and crew to find their way about. The lifc-boat lamps and deck 
lamps, and, of course, the wireless apparatus, are all connected to 
this source of supply at times of emergency. Under normal condi- 
tions current is supplied from the main generator, and when it is 
required from the emergency set a change-over switch has to be 
operated. The emergency plant is situated at the after end of " A ” 
deck, far above the water-line, and it consists of a 45 BLP. Diesel 
engine coupled to a 30 kw. Westinghouse generator. A special 
switchboard is fitted alongside the plant. 

The wireless station is situated on the boat deck amidships, and 
is designed to provide a working range by day of 650 miles over open 
water when employed with an aerial having a mean height of 130 ft. 
The maximum range by night under favourable conditions will be 
at least twice that by day. The aerial consists of four parallel wires 
evenly spaced on ash suspenders and stretched between the masts. 
The earth connections are of insulated copper, and are connected to 
convenient points in the hull. One other interesting innovation is 
the provision of two Thorneycroft motor-boats fitted with Marconi 
wireless installations, by which they can communicate with other 
vessels when afloat—a valuable provision in time of emergency. 
The aerial wires are carried on two 25 ft. bamboo masts, which may 
be lowered on to the decks when not in use. The receiving range for 
these boats is 300 miles. 


OUR TRADE AND GERMAN METHODS. 


In connection with the letters we have published on this 
subject, Mr. A. P. M. Fleming sends us the following extract of 
a communication by him to the discussion on a Paper recently 
read by Principal Garnet before the Manchester Association of 
Engineers on " The Education of Engineers." 


TRAINING OF THE ENGINEERING TRADES APPRENTICE. 


Of the various problems connected with the preparation of young 
men for the different grades of engineering employment, one of the 
most important, and one which in this country has received com- 
paratively little attention, is that of the training of the trades 
apprentice who enters works between the ages of 14 and 16. For 
higher positions there are numerous alternative plans all more or less 
well devised to choose from, but the careful training of the youth who 
is to be responsible for the fundamental basis of engineering manu- 
facture, namely, thoroughly sound workmanship and economie 
production, is neglected. 

From the employers’ point of view, this problem presents two 
distinct phases. The first of these is the provision of facilities 
whereby the most promising youths can acquire the requisite 
technical and practical training to enable them to rise to higher 
positions, This is a most important feature, and one that has 
already received the attention of prominent employers and edu- 
cationalists. 

The second phase is the efficient training and the development to 
their fullest capacity of those youths who are destined to constitute 
the rank and file of workers. It is to this latter phase that attention 
is particularly directed in this memorandum, and the essential 
feature to be considered is the improvement of the artisan as a work- 
man, and not his elevation to a level of employment for which he 
possesses no inherent capacity, and for which there is no demand, a 
tendency which some educationalists, without the counter-balancing 
influence of the employer, seem anxious to produce. 

There are two classes of labour to be considered, namely, the crafts- 
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man or tradesman possessing highly developed manual skill and a 
wide experience in the working of the materials of his trece : cnd the 
specialist, skilled in one operation, or in the use of a sing:e n:achine 
tool only, and who possesses the faculty of carrying out repetition 
work continually without diminution in productive capacit y. 

In many branches of engineering, economic conditions favour tke 
employment of the specialist, and the growing tendency in this 
direction, due to the sub-division of manufacturing processes, has 
had the effeet of undermining the thoroughness with which the 
training of the craftsman is carried out. In many cases emplovers 
have been content to exploit juvenile labour on repetition work, for 
which comparatively little training is required, rather than train it 
with a view to maintaining an adequate supply of skilled men. 


SELECTION FOR APPRENTICESHIP. 


In safeguarding the future supply of skilled workmen, the first 
considcration is the provision of a sufticient number of intelligent 
apprentices. 

Suitability for any particular employment depends upon inherent 
faculties, and before youths are permitted to leave school, a serious 
attempt should be made to select provisionally those suitable for 
industrial occupations, and by a further period of special instruction, 
adapt them to the requirements of their future work, and at the same 
time, by close observation and suitable tests, make certain that the 
selection has been accurately determined. 

The engineering trades demand a superior type of youth to the 
average of those at present found in works, and while there is much 
to be said against early specialisation, any movement directing the 
youth towards the occupation for which he is most fitted is economic- 
ally sound, and represents an advancement from the present. 
haphazard conditions. 

This lack of attention to selection and pre-apprenticeship training 
is a serious handicap to the engineering industries, and under the 
present conditions a youth's unsuitability for engineering employ- 
ment may not be recognised until he has been launched on a long 
course of training, with the result that sooner or later his inherent. 
unfitness becomes evident, and apart from being an economic failure, 
he is liable to become a source of discontent. 


REQUIREMENTS OF TRADES APPRENTICE TRAINING. 


The training suitable for one, who during his primary education 
has developed fitness for an engineering trade, and has received the 
requisite preliminary teaching, includes practical experience and 
specialised instruction. The former can of course, only be acquired 
by working at the trade in the shops under commercial conditions. 
The latter represents concentrated practical trade experience, 
imparted to the youth in the form of oral or written instruction in 
class, either at a technical institution or as described later in an 
apprentice school Such instruction, however, is not, strictly 
speaking, of a technical nature, but is more correctly described as 
trade instruction, e.g., instruction pertaining specifically to the trade 
concerned, and intended solely to add to the worker’s knowledge and 
experience in his craft. 

This trade experience should dovetail into the apprentice’s 
practical experience and be supplementary to the general education. 

In most works the practical training of an apprentice is left in the 
hands of the foremen, and while often the latter have the desire, the 
opportunity and the ability to train the apprentices under their 
control, in by far the majority of cases the youth acquires only the 
experience he is able to pick up for himself, the foremen being too 
much burdened with routine duties to give him much attention, and, 
as a rule, skilled workmen have no incentive to teach him. . 

It is most desirable, therefore, that systematic means be provided 
whereby practical experience can be efficiently obtained under the 
close supervision of the staff, between the apprentice and whom close 
persona] contact is maintained. | 

While practical work constitutes the foundation of an apprentice's 
training, this experience can be more efficiently obtained and greatly 
enhanced in value if, co-ordinating with it, suitable oral or written 
instruction is imparted which develops the youth's capacity to think 
for himself, and stocks him mentally with all the knowledge that can 
be brought to bear on his trade. 

it is popularly supposed that evening technical instruction 
supplies this need, whereas that provided in the ordinary run of 
technical institutions has little or no bearing in the engineering 
trades, and most youths attend such classes under a misconception 
that by doing so they will in some mysterious way '' better them- 
selves." Certain portions, however, of the usual evening instruction 
are of value to the craftsman, notably drawing, since, apart from its 
educational value, this enables a youth to more readily understand 
the blue prints, drawings and diagrams he meets with in his everyday 
work. 


While there is nothing to be lost by a craftsman pursuing by means 
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of evening instruction in elementary or even advanced technical 
knowledge, it should be fully appreciated that such knowledge is 
usually of little direct valuc in his trade, although its ecquisition may 
broaden his interests and thereby increase his capacity as a workman. 

In place of the present evening instruction, specialised trade 
instruction is required for the apprentice, and in a number of industrial 
centres the requirements of the werker have become realised, and 
trade classes organised. The movement is at present very limited in 
its scope, end while pessibly meeting local requirements, is inadequate 
for the needs of the engincering industries generally. It. is mainly 
the apethy of employers thet hes secrred the demand for such train- 


' Candidates for apprenticeship serve a probationary period from 
three to six months in a works department, and if found satisfactory 
are *‘ bound " to a trade. They are then eligible for admission to 
an apprentice school provided in the works, in which about 300 
youths are taught during working hours under the supervision of a 
body of instructors recruited from the Company's staff. 

Before being admitted to the school, an entrance examination 
has to be passed. The requirement: for this, however. are not very 
exacting, and at present greater attention is paid to the youth's 
general character and progress in the shops than to his educational 
qualifications. 

The school work comprises two main divisions. The first deals 
with general instruction, and includes shop arithmetic, elementary 
physics and mechanics, properties of materials, the names and uses of 
tools, explanation of shop terms, elementary. ideas of cost, the im- 
portance of discipline, thecroughness and method, the prevention of 
waste, and sufficient knowledge of drawing to be able to read a blue 
print. Much of this instruction serves as a recapitulation of that 
previously obtained at school, and by giving practical application 
permanently implants it in the youth's memory. Special care is 
taken to avoid abstract theories and definitions, and to approach the 
subjects by means of exemples with which the apprentices are 
perfectly familiar in the shops. | 

The second division of school work comprises (rade instruction, in 
which matter more or less common to all trades are at first. dealt 
with, and shop problems discussed and explained. In. addition, a 
course of lectures is given in each of the principal trades by shop 
engineers and leading foremen, dealing specitieally with shop methods 
and processes, and with the menufecture of certain classes of ppa- 


ing. 
Where such trace instructicn is available, it is necessary to provide 


en alternative opticnal path on the lines of the present evening 
tecknicel instruction, to enable the youth possessing special ability 
to aequire cemp!ete cnginecr.ng education and fit himself for higher 


position. 
ForricN METHODS OF TRAINING TRADES APPRENTICES. 

In considering how trade apprenticeship training can best be 
planned to meet tke requirements of our industries, it is instructive 
to study the menner in which the problem hes been dealt with in 
other industrial countries, 

In Germany, trade apprentice training is an essential feature of 
the state scheme for compulsory continuetion education which has 
for one of its aims the therough training cf the rank and file of 
workers. 

Compulsory continuation education for about six to eight hours per 
week is carried on until the age of 18, and is obtained during working 
hours, usually fcr two half cr one whole day per week. The appren- 
ticeship training usually lasts four years, and a portion of the con- 
tinuation school work has a very direct bearing on the trede the 
youth is Jearning. 

The Munich system developed by Dr. Kerchensteiner, which is 
Lecoming a pattern for other industrial centres throughout Germany, 
embodies [ ractical instruction in the various trades. 

In other centres, and particularly in connection with the largest 
works, private apprentice schools are in operation. In some cases 
these schools are complete with a small training shop in which 
jractical instruction is given. 

The apprentice at the end of his period of practical training is 
examined by a Committee of experts who test his theoretical and 
practical knowledge, and to whom he has to submit an exhibition 
piece of work he has accomplished. — If successful in this examination, 
he is awarded a Mester’s Certificate, and is considered fully skilled 
as a workman. 

In the United States no such systematic plen of training apprenticcs 
is in vogue, but during the past few years there has been à very strong 
movement developing along the lines of establishing apprentice 
schools in connection with [ racticelly all the largest werks im various 
lrarches of engineering. 

In many firms the training comp rises a few hours each week of 
class instruction, and [ractical experience is gained under the 
supcrvisicn of the fcreman cr werk’s instructcr. In others a special 
wcrashop is j rovided in additicn to the school. 

Apert frem zpprentiec schools attacked to wcrks, a number of 
trade schools have kcen established in industrial centres around 
which several comparatively small works are situated. Prominent 
examples ere the State Trade Schools of New Britain and Bridgeport, 
Connecticut ; the Fitchburg High School and the Worcester Trace 
School, Massachusetts, and the Cincinnatti Continuation Schoo!. 
The latter school represents a typical case where the local industries 
comp ric a number of comparatively small firms which have bended 
themselves together to support a common trade school, the school 
being taken over subsequently by the local educational authorities. 
In some of these schools the youths attend class on alternate wecks, 
and in this way the prolonged stoppage of machine tools is avoided. 

A system of training, to be successful, requires to ke developed to 
suit spccifie cenditions of each industrial community, and it dces not 
follow that the plans pursued and found satisfactory in Germany and 
the United States are suited in detail to our requirements ; at the 
same time on troad lines, and in view of the necessity for trade 
Instruction as well as practical experience, the apprentice school 
either connected with one, cr jointly controlled by several firms, has 
met with svecoss in both these countries, and possesses meny 


favorrable features. 
| : Ae 
Penns W ESTINGHOUSE Co.’s TRADE APPRENTICE SYSTEM. for proving his fitnes! for advancement to & higher position. 
di System of training trede apprentices on these lines, and quito Other apprentices doing well in the shops and school are permitted 
istinct from the training of technical apprentices for higher positions, | a wider renge of practical experience outside their own department 
d m put into operation by the British Westinghouse Company, | the most promising youths being promoted to the drawing oftice and 
an while it has not been in use long enough to show eny striking * testing departments. l , 
results, the general plan of treining may be of interest. - . .* A number of the most satisfactory youths are selected by com- 
»n 


ratus. 
At all lectures discussions are promoted, and the apprentices are 


encouraged to make their difficulties known. In this manner the 
lecturers are brought intoclose personal contact with the apprentices, 
gnd problems that cannot be cleared up in the class satisfactorily 
are attended to in the shops. 

In both the general and trade classes there ore diff rent grades of 
instruction and youths are advanced progressively, first through the 
general and then through the trade courses, the total period ot 
instruction being planned to cover about two years. In all the classes 
lectur? notes have to be prepared, and fre quent exeminations are 
held to test the youth's knowledge and progress, but no homework is 
demanded. The hours of instruction vary from seve. per week for 
the elementary to two per week for the advanced students, 

All costs of tuition are borne by the firm, and the regular rate of 
wags is paid during the time spent in the school. 

In addition to th» clesses thus described, a specie] course of 
instruction, lasting for about three hours cech week, is given to 
youths '* bound " &3 apprentice draughtsmen, who have had from 
two to three veers’ practice! experience in the shops, and 2150 one ior 
youths promoted to the testing dcpertments. Similarly, è class 
divided into two grades provides instruction in. bookkeeping and 


costing to juniors en the clerical staff. 

As regards procticel instruction in the shops, this lies rightly in 
tke hands of the íoremen, but to obtain satisfactory results it is 
necessary to develop the interest cf the foremen in the appreatice 
and to csteblish & svstemetie plen ci instruction in place of the 
desultory attention thet will otherwise Ee poid to this important 
matter. 

In the system under consideration, the foremen’s interest is roused 
by having them lecture to apprentices on “shop prectice " in the 
various trades, these lectures being planned when necessary by the 


Th: preparation of these lectures is of consider- 


regular instructors. 
The persona! 


eble educetionsl velue to the foremen themselves. 
contact. brought cbout in this wèy in the ¢less-room makos it ezsv 
for the apprentice to state his difficulties and get them elucidated. 

A monthly record shows their progiess, ability, conduct 2nd time- 
keeping, end marks ere gwarded accordingly. These marks taken in 
conjunction with those geined in the apprentice scheol determine the 
epprentice’s standing. 

‘The regular instructors keep in touch with the apprentice’s work 
in the shops, elthough to a much more limited extent then the fore- 
men. This serves to link up end stimulate the individuel efferts of 
ell those who are assisting the tre‘ning of the vouths. 

In each departmeat where more then about 10 epprentices are 
cmployed, & ` senior " epprentice is appointed—chosen on account 
of his shop work end zbility shown in the &chool— for the purpose 
of assisting the foremen in treining the junior apprentices, and rlso 
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petitive examination and consideration of th-ir shop work to MEN RR IM CMM v. s 
the Apprentices Day Course at the Municipal School of Technology, 
the fees and other expenses being paid by the firm, and no deduction 
made from the apprentice's wages due to the time absent from th- 
works. This arrangement provides a means whereby the youths 
capable of greater development then the craftsman, can be fitted for 
higher positions. Similarly, youths who fail to secure a place on 
the Apprentice’s Day Course and who ar» likely to prolit bv evening 
technical instruction, are granted special facilities for doing so, and 
are advised as to the most suitable course to undertake. 

The apprentice school method of training, with modifications to 
suit local conditions, is being or haz already been adopted by other 
British rms, apparently with satisfactory results, 


CONCLUSIONS, 


The first requisite in obtaining efficient labour is the careful 
selection of the most intelligent youths for admission to the skilled 
trades. 

In this connection close co-operation with the local educational 
authorities would be of considerable value, not only in regard to the 
shaping of studies to suit industrial requirements, but more especially 
with a view to enabling teachers and headmasters to appreciate the 
scope and possibilities offered by the engineering trades, so that their 
influence may be most effectively emploved in directing the attention 
of suitable youths to this vocation. Selected youths might us 
receive preparatory instruction in à pre-apprenticeship school, 
for example, the Holbeck and Woodhouse Mechanics E oi 
Leeds ; The London County Council Technical Institute at Padding- 
ton ; The Toxteth Technical Institute, Liverpool, and other schools 
of this class. 

This preparatory education should be followed by specifie trade 
instruction after the youths have entered works, this being provided 
in a local centre, as for exam ple in the case already referred to in 
Cineinnatti, or preferably in each works. 

Given apprentices having suitable general instruction, it should be 
within the scope of almost any works to provide instruction for an 
hour or so each week during works hours by a member of the staff. 
The advantage of this plan lies in the personal contact that is formed 
b.tween the staff ànd the apprentices, which tends to stimulate the 
latter to their best eftorts, and enables the employer to gauge 
accurately those who are deserving of advancement. 

Having in mind the increasing importance that is attached to 
continuation education, and whether in future this remains optional 
or becomes compulsory, such education should be made to bear 
directly upon the apprentice's trade, and in this connection the 
influence of engineering employers should be exerted in local educa- 
tional matters so as to safeguard industrial interests by ensuring 
that this education has real utility. 

There is à pressing need for à re-adjustment of our methods of 
training artisans to suit the requirements of modern industry. For 
any material benefit to accrue from improved training however, 
especially as regards the effect in international trade competition 
it is necessary for every employer to take an active interest, prefer- 
ably co-operating with other employers to ensure uniformity of 
action as far as local conditions permit. 


CORRESPONDENCE. 


——9——— 
OUR TRADE AND GERMAN METHODS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: With reference to Mr. R. W. Paul's letter in your 
issue of the 13th inst., I do not think that he is quite fair 
either to lecturers or students, My experience of lectures in 
an electrical engineering college should rather be compared to 
the working of a machine gun, the " man behind " being so 
skilful in its manipulation that the enemy—drowsiness—was 
completely annihilated. 

It is the usual thing to find fault with technical students in 
general and their training in particular, and while I entirely 
agree with what Mr. Paul says as to the necessity for clear 
thinking and steady work, I ‘do not consider that manufac- 
turers, as a whole, sufficiently recognise and compensate the 
results produced by the brains of their technical employés. 
In my opinion, it would be a great stimulus to the much- 
maligned students to live up to Mr. Paul's ideals it employers 
were to give more encouragement to those serving them to 
become "thinking beings" instead of only “ human 
machines.” —I am, “ke. - 


London, Nov. 19. H. C. Sirver. 


TO THE EDITOR OF THE ELECTRICIAN, |. ^ ^ 

SIR: Mr. Denton, in his rejoinder of last week, attributes to 
me views on technical education directly opposed to the 
fact, and confuses the issue by widening it to engineering 
matters in addition to trade questions. In place of investi- 
gating the needs of the manufacturer, ho, in common with 
other educational authorities, prefers to specify the kind of 
emplovee he assumes is needed. 

On the other hand, he admits the n ^»d of training additional 
to, and different from, that which is at present available. 
Personal correspondenee with other manufaturers justifies 
me in stating that many are seeking advice and assistance in 
reference to the trade education of their workers. Will Mr. 
Denton, or some other authority. assist this movement, either 
by advice or by organising a conference of teachers, employers 
and employees, on order that a definite scheme of trade framing 
may be adopted i in one or more branches of electrical manu- 
facture ?— l am, &e., 

London, Nov. 23. Ronr. W. PauL: 


[In this connection our readers should refer to the article 
immediately preceding ‘ Correspondence." We trust that Mr. 
Pauls suggestion will not fall on deaf ears.— Ed. E.] 


“LIGHT YOUR GOODS, NOT THE PAVEMENT.” 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : Your advice (or whatever you like to term it) that we 
should “ light the goods and not the pavement," I consider a 
very narrow, one- oided and misleading one. Probably the 
restrictions on lighting m force m London and elsew here, with 
Its resultant gloom, has had a depressing effect on you, but I 
fail to see why vou should try to sprea:! that feeling, and make 
other people get it into their heads that it does not matter how 
gloomy the street looks, as long as " the goods ” are well illu- 
minated. 

I consider it more essential that the shop frent as a whole— 
from the facia to the kerbstene—should be well lit. This 
means that you must have as many lamps outside as you can 
afford, supplemented by a few lamps in the window to increase 
the local illumination where necessary. In this way you 
create a bright spot in the street, towards which the public will 
gravitate, and if your goods are as attractive as your light, 
then you are on the roy al road to make vour fortune. 

If you were opening a branch shop in Wolverhampton, and 
came to me for advice, I would impress on vou the necessity of 
making a good outside show. | Bv doing this you would attract 
the people, even from afar. The light would attract them, and 
draw their attention to THE ELECTRICIAN shop in a much more 
eflective manner than if a copy of vour paper were outlined 
with, say, Tube-o-lite in the window, whilst the outside was in 
darkness. Iu the first case the people would go out of their 
wav to see " what all the light was for,’ ' whereas, in the other, 
not one ina hundred would notice the shop was even tenanted. 

In my younger days, when I thought I knew more than I do 
| now, I had a very bad fit of the ^ hidden lighting " method 
myself. I knew it was the correct thing and I was so sure of it 
that I asked my then chief, Mr. C. E. C. Shawfield, to allow me 
to fit up a silversmith’s window on a free trial basis. The 
arrangement was that the window was to be fitted throughout 
regardless of cost, and if the consumer was not satisfied with it 
at the end of six weeks it was to be removed and no chargé 
made. I was given a free hand, and when the job was finished 
and the window dressed and lighted I considered it ie 
eclipsed only by the transformation scene in “ Cinderella " 
Drury Lane. 

However, my pride received its first blow when I was told by 
the consumer the next day that " it was very pretty, but did 
not draw.” Candidly, I thought the man was a fool, and did 
not know what was good for him. I asked several tradesmen 
to come to sec this show window of mine, but when I saw no 
enthusiasm on their part it began to dawn on me that / was 
the fool and not the consumer. At the end of six weeks the 
| consumer, without entering into the question of the cost, 
thanked me for the trouble I had taken, and said he would be 
very glad if I would take the whole caboodle away. He went 
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distribution of itg products locally represent the ideal combination 
and a standard of uniformity which cannot fail to appeal. This 
standard is not only reproduc^d in the equipment, but also in the 
staff, for the electrician who takes care of the power installation can 
be put in charge of the electric vehicles. The motto of the movement 
might we'l ba: * Electrie power for the factory and battery transport 


for the product." 

The Batlery.—The available batteries for clectric vehicles are made 
in two types (1) the lead plate, or acid type, and (2) the nickel iron 
or alkaline type. The lead accumulator for vehicle service is con- 
structed with special plates in which the active material is retained 
in position, in spite of vibration or the wash of the electrolyte. The 
“Ironclad Exide " battery is a typical example of a modern lead 
accumulator which the makers, the Chloride Electric Storage Battery 
Co., guarantee fora period of two years. During this time a minimum 
mileage of 24.000 can be run with it without washing out or renewal 
of plates. Under boosting conditions this mileage will be increased 
to 36,000. Ordinary flat plate lead batteries, in which the active 
material is washed or shaken out in service, need to be washed out 
about every three months if they are in shallow boxes. After about 
12 months’ service. or 12,000 miles, this class of battery requires 
re-plating. The nickel iron battery, of which the Edison is at 
present the only practical example, is of a special mechanical con- 
struction, the active material being held in tubes in the positive 
plates, and rectangular pockets in the negative plates and thin nickel 
steel plates are used as supports in each case. The containing box 
or can is of corrugated steel. The makers of the Edison battery give 
a four-year guarantee, and during this period a minimum of 48.000 
miles can be run with the battery ; with high rate boosting. such as 
may be needed in ‘bus service, when as much as 100 miles a day may 
be run, the mileage during the guarantee pericd will be as much as 
140.000. The terms of the guerantee are that the battery shail give 
its full rated capacity at the end of our years, irrespective of the work 
to which it is subjected. Technical comparisons of these distinctive 
ty pes of cell show for the lead high electrical efficiency. high voltage, 
small space occupied. but considerable weight and moderate mecha- 
nical efficiency ; for the nickel-iron cell thee appea s lower electrical 
efficiency, lower voltage and la ger space occupied, but light in 
weight and great mechanical efficiency. Both types of battery are 
guaranteed, and with the exception of the item mechanical efficiency 
there is nothing technically to choose between them. Commercially, 
the comparison must. take account o° first cost and the term and 
conditions of the guarantee. The nickel-iron battery is about three 
times the cost ofan ordinary flat-platelead battery end twice that of the 
special lead battery, but its guarantee period is double that given with 
the latter, and its construction appears to confer upon it the mecha- 
nical superiority. The makers do not hesitate to say that no treat- 
ment short of deliberate destruction will harm the battery in any 
way. Both types of cell have been in practical service in the United 
States for some years past, and comparative data upon their respec- 
tive performance is now beginning to be available. 

With the further development of the clectrie vehicle in the United 
Kingdom valuable service may be rendered by a scheme of co- 
operation on the part of existing garage interests in various parts of 
the country, interests which have been built up in connection with 
the petrol vehicle business. Successful work is being done in 
America by the Electric Garagemeu s Association, à body comprised 
of both clectric and petrol interests, and a similar organisation over 
here would be able to give considerable assistance to the electric 
vehicle movement. Ft is to be hoped that this section of the motor 
industry will not be overlooked by those who have the work of the 
preacut revival in hand. 

The Chassis.—The electric vehicle differs very little as to its chassis 
details from a petrol car, the frame being of rolled steel channel 
sections, the rotating parts fitted with roller and ball bearings. the 
wheels of the artillery or box pattern, and the tyres pneumatie or 
solid rubber according to the eapzscitv of the vehicle. Springing and 
braking are also upon somewhat similar lines. In the assembly of 
the essential electrical details. such as battery, motor and controller, 
individual electric vehicle makers have various views, The batters 
is either undershing between the front and rear wheels, divided 
between the space under the bonnet : nd that under the driver's seat, 
or mounted above the frame under the driver's seat. "The last 
method is approved by one American maker because it keeps the 
centre of gravity high, and is also said to throw very few strains on 
the frame. Present practice, however, favours the underslung 
battery. The system of driving va'ies between (1) worm on the 
PR E cu Du ee l motor shaft direct on to the back axle, (2) silent chain to counter- 
9 eletrically-driven factory and the electric vehicle for the | shaft and thence to the rear wheels by roller side chains, (3) gearless 

* Abstract of a Paper read before the Wolverhampton & District Engi- hub motor, (4) enclosed motor in back axle driving through epicyclie 
En. Society, Nov. 20, 1014. — Mr. S. T. Allen, Borough Electrical | gear in each rear wheel, and (5) separate motors driving each front 
‘ngineer, Wolverhampton, in the chair, | whee) through single reduction gear, Xo.(2) is the most commonly 


hack to his old method of lighting, and in spite of his “ unscien- 
tific " taste, he appears to be prospering even unto this day. 
Now, after disagreeing with you so far, let me turn around, 
and say that " light on your goods " is correct, and there is no 
more effective wav of getting it than by hidden light, but you 
must also have light on the pavement. Several shops in this 
town—and our shops are as effectively lit as any in the King- 
dum—use hidden lighting, but practically all use outside 
lishting as well, the majority of this being by our contract 
livhting svstem.—] am, &c., 
Wolverhampton, Nov. 23. 
[At the present time we are living under special circum- 
stances. Whether we like it, or not, we are not permitted to 
ljsht the pavement. Therefore, we ought to concentrate our 
efforts on. lighting the goods. Under ordinary conditions we 
may do otherwise. In any case, however, it is certainly true 
that the goods should be illuminated. We have no objection 
to the pavement also being illuminated bv the consumer. 
What we do object to, however, is the persistent effort of the 
consumer te light the eye of the prospective purchaser.—E p. £.] 


THOMAS SMITH. 
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THE FIELD OF THE COMMERCIAL ELECTRIC BATTERY 
VEHICLE.* 
BY W., E. WARRILOW, 


lutroduction.—Some taunting force in Nature seems to have 
decreed that only by painful and laborious stages should man over- 
eome the difficulties which arrest his progress towards the ideal 
cletrie storage battery. The mechanical device which converts 
electrica] into mechanical energy, the cleetric motor, is à remarkably 
eirient apparatus. Its employment. as æ reliable and economical 
propulsive agent in tramway and railway practice is an everyday 
engineering fact. Yet the independent electric vehicle, with an almost 
identical mechanical drive, has only just been able to rearits head among 
its now powerful rivals, petrol and steam. Such a paradox seems 
like a mockery of man's ettempts to apply physical forces and 
phenomena to his daily needs. Petrol and steam cars, in their 
often clanking, clangorous, snorting progress through the publie 
ways are something of a hideous mechanical derision of the efforts 
of the electro-chemist to swecp them into the limbo of forgotten 
things. But hopes of the future of the traction storage battery are 
running higher than before. The motor ear manufacturer in this 
country has come to rcalise that there is "something " in the 
battery vehicle. An industry which has so signally triumphed over 
the mechanical complexiti s of the petrol engine, will discover, on 
closer association w th it. that theelectric and its problems are worthy 
of its zeal. Engineers who have succeeded in perfecting à prime 
mover, in which the Otto cycle of induction, compression, expansion 
and exhaustion, takes place ia i» cylinder forty times in a second, have 
surely a satisfactory certificate with which to demand admission to 
th: ranks of electrical experimenters ? 

In proclaiming th» merits of the electric vehicle in the heart of the 
Midlands, where so many motor car makers are, it is hoped the 
sufficient interest. will be aroused in the subject to provoke protitable 
discussion and awaken among motor car engineers an enthusiasm 
which will tind practical outlet in manufacturing activities at no 
distant date. 

The Availability of the Electric Scrrice.-— Mteutiou may first. be 
called to the almost universal character Gf public electricity supply 
mains in the principal cities and industrial centres in this country. 
The present day central station engineer is becoming keenly alive to 
the commercial possibilities of his undertaking, and realises that all 
energy consuming devices, and especially vehicle batteries, will make 
Valuable sources of income. Men of this type. of whom the chairman 
to-night, Mr. Allen,is a noteworthy example, have co-operated with 
battery and vehicle makers and formed what is known as the Electric 
Vehicle Committee. This organisation is now at work fixing maximum 
rates for battery charging, increasing charging and garaging facilities, 
standarding equipment. details such as charging plugs and boards, 
and generally doing propaganda work among prospective vehicle 
users by the circulation of suitable literature. Closely allied. with 
the question of the electric service is the general employment. of 
electric motors for turning the wheels of industry. Now. eflicient 
industrial production and efficient tra nsport should go hand in hand. 
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employed method on commercial electric vehicles. The controller 
is placed either under the bonnet, under the floor, or under the driver's 
seat, and is operated by a lever moving round the steering column or 
by a lever at the side of the driver. Practice varies as to circuit- 
breakers and safety devices for cutting off the current when the brakes 
are applied, The motors used on electric vehicles are specially built 
for the work, and are generally series wound, though one or two 
makers fit compound motors and introduce a regenerative braking 
notch on the controller. "The dashboard is provided with instru- 
ments whieh indicate the condition of the battery during the periods 
of charging and running. An indicating ampere-hour meter is the 
most popula? instrument, because it is provided with a differential 
shunt, by means of which the readings aʻe a true measure of the 
battery output and also indicate the effective input, allowing for 
battery efficiency. Recently a simple form of battery overload 
detector has been introduced by the Electrical Power Storage Co., 
and this is already giving satisfaetory service on one or two vehicles. 
Operating Costs.—' he operating costs obtained from the use of 
many thousands of commercial electric vehicles in the United States 
show marked economics over petrol vehicles, through all the con- 
ditions appear to be unfavourable by comparison with those in this 
country ; roads a e notoriously bad, rates for electrical energy ate 
high, and the price of petrol is low. Over here the opposite is the 
case with all thrce of these items. Virtually a true comparison 
cannot be drawn between the electric battery vehicle and other 
mechanicelly propelled vehicles. The makers of the latter, both 
petrol and steam, cau produce columns of cost figures in support ot 
their case, but these figures do not apply to the sphere of utility for 
which the electrie battery vehicle is suitable, and in which neither of 
its so-called rivals has yet been put into satisfactory service. The 
sooner it is realised that the electrie is more the competitor of the 
horse than the petrol or steam vehicle the more readily will the 
figures of the operating cost be appreciated. It will also be under- 
stood why each prospective case for the electric vehicle must. be 
considered iu the light of local conditions, and not compared hap- 
hazard with a steam or petrol ca“, which never has and never can 
operate economically under the same conditions. A saf> index of the 
economy of the electrie vehicle is the fact that those who have given 
the modern patterns of commercial vehicle a trial in this country are 
giving orders for further vehicles. This circumstance clearly proves 
that in tls field the commercial electric really has no competitor, not 
even among the best of the other mechanically propelled vehicles. 
Speed and Mileage.— The purchaser of a petrol van or lorry buys a 
machine with a range of speed quite beyond that which the law 
permits, The vehicle is marked ** 12 m. p. h. " to comply with 
the letter of the law, but it may, even when fully loaded, be driven at 
half the speed of an express train, and what is more it is so driven. 
The driver cannot resist the temptation to use the reserve of power 
which is needed for climbing hills, to ** belt along" on the level. 
"[he petrol vehicle must go fast and it has, unfortunately, given the 
vehicle user an impression that commercial motor transport must be 
fast transport. In truth the motor user is made to buy high maximum 
speed in his vehicle when he does not want it. Now, the electric 
battery vehicle has a low maximum speed, from 20 miles per hour in 
the light van to 7 miles per hour in the highest capacity wagon, but it 
will give a good average speed, and it cannot be over-driven on the 
level. It is a good though not a fast hill climber, and will ascend the 
most severe gradients. The high speed of heavy commercial 
vehicles brings about excessive road wear, and ultimately a definite 
speed limit will have to be enforced in order to keep the roads fit 
for service at all. The use of a number of moderate speed com- 
mercial vehicles like electrics in the streets of towns and their 
suburbs would assist in keeping down the speed of the petrol and 
steam vehicles in populous districts within the limits of public 
safety, while the restriction would also have a salutary effect. on the 
road surface. "The normal mileage of a commercial electric vehicle 
ranges trom 35 to 50 per day, on one charge of the battery, that is 
charging at the long hour rate. This mileage can be increased by 
the process of “ boosting " or charging the battery at anything from 
two to five times the normal charging current for short periods. This 
rapid charge is usually applied in the dinner time of the driver, and 
the increased mileage obtainable will, of course, depend on the 
nature of the boost. If a vehicle has done 40 miles during a morning, 
if the battery is boosted 20 minutes, it will travel another 9 miles, 
or 40 minutes boost will give another 15 miles, and a hour's boost will 
give 20 miles additional. The experience of electric vehicle users 
in the United States has proved the great value of boosting. It 
certainly makes the vehicle more flexible for eemmercial service than 
if it were only capable of being run the comparatively short mileage 
which one normal charge of the battery will give. 


The Operating Field.—The commercial electric battery vehicle 
occupies a position somewhere between the hand cart and the petrol 
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and steam van. The class of duty for which it is specially and 
distinctively suitable is that known as short haul frequent-stop 
service which embraces almost every branch of town delivery and 
city transport. There exists à very wide ficld of utility for the 
electric which cannot economically be entered by any other type of 
self-propelled vehicle. It may be advantageously employed by 
tradesmen, and the heaviest about-town haulage contractor elik>, 
There is à most encouraging future for the electric among munici- 
palities, railway companies, tramway undertakings, electricity 
undertaking and in government postal work. 

The Electric and the Motor Industry.—The existence in th» United 
States of America of a flourishing electric vehicle industry, and the 
fact that 40,000 vehicles are in service, ought to make all British 
motor ear makers anxious to be up and doing. They may be 
reminded thatit was due t» thespur of p ogress with the motorcar on 
the Continent that they “got busy," and were stimulated into building 
up British eutomobile engineering to its present stable position 
among the nation's industries. From a mechanical point of view the 
electric should attract them because certain of its problem have been 
practically solved in the development of the petrol car, gears, roller 
and ball bearings and tyres beinz notable examples. The future 
of the electric is not entirely bound up with the battery. The 
work of the battery maker will be assisted the more vehicles are put 
on the road, and opportunity given to study their performance in all 
details under practical service conditions. The petrol vehicle 
industry wa3 brought up on the bottle of experiment held in the hand 
of the user o£ the car, who also helped to fill the bottle. At present, 
commercial conditions do not admit of quite the same amount of 
experimenting at the expense of the buyer as was the rule in the early 
days of mechanical transport, and with the clectric vehicle it is 
hardly needed. 

The principal inducement for the motor engineer to turn his 
attention to the electric vehicle is the inherent prospective demand. 
The economic spheres of both steam and petrol vehicles ar»? now 
becoming well defined and motor engineers, after 20 ycars' experience, 
may as well be rank and admit the limitations of these vehicles. 
If they will divide modern transport conditions under its chief 
service heads, they will obtain (1) out and home service, (2) long- 
distance point-to-point service, (3) medium distance in frequent-stop 
service, and (4) short distance freauent stop service. It is imposing 
too great & task upon the motor car engineer to design a single 
vehicle, petrol or steam, which will economically meet the require- 
ments of all these services under everyday operating conditions. 
It is useless to attempt the impossible. It is better engineering to 
allocate to each class of duty the type of vehicle the design and 
construction of which limits its economic operztion to that service. 
The matter resolves itself into the logic of specialisation than which 
nothing has contributed more to engince-ing and industrial progress. 
Motor car engincers will lose nothing in prestige if they apply them- 
selves to the task of removing from the clectric vehicle the stigma 
which has rested upon it for so many years. They will have the 
hearty co-operation of the electrical industry, and if they enter the 
field now they will tind the conditions favourable to regular progress 
and stable development. 


—À 


HALF-WATT. LAMPS * 
BY M. WEINBERGER. 


Experience seems to show that all kinds of incandescent lamps 
should be used on a low voltage. "Thus the carbon lamp has a better 
efficiency on lower voltages than 220 and 110, which are nevertheless 
adopted for other reasons. The osmium lamp is only available on 
very low voltages, and it is well known that tungsten lamps have 
very real advantages, if low voltages could be adopted in preference 
to the higher ones, which are nowadays quite usual. A short thick 
filament is mechanically stronger than a long thin onc ; it is casier to 
make and takes an overload better. "The history of electric lighting 
has always shown that any improvement was in the first instance 
found to be better adapted to low than to high voltages. Thus it 
was found to be easy to make incandescent lamps suitable for low 
voltages and high candle-power ; and it was only gradually that the 
technical difficulties were overcome to such an extent as to make It 
possible to turn out high-voltage lamps with low candle-powers. 

The new half-watt lamp has a very hot filament, which conduces 
to an increase in efficiency.. With the earlier type of lamp 4 high 
temperature was not possible, on account of the volatilisation of the 
filament. But this high efficiency is only possible with thick fila- 
ments, and such lamps carry a current of at least 2 amperes. So it 12 
not possible to have a great range of candle-powers from the lowest 


* Abstract of an article in the “ Elektrotechnische Zeitschrift,” Heft 
26, 1914. : 
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eee een 
upwards ; everything depends in the first instance on the voltaze. 
If the pressure is 110 volts the lowest candle-power of a half-watt 
lamp of present-day make is 400 ; on 220 volts it is 800. If, there- 
fore, lower candle-powers are wanted it is necessary to lower the 
applied voltage. The j reductor " ]znp does this by using a small 
separate transformer with each lamp. These transformers produce 
a voltage suitable for the particular lamp to which they are connected. 
Thus, switching on the lamp has the effect of joining up the trans- 
former to the network, the switch connecting up the transformer on 
the primary side, and the lamp constituting the constant secondary 
load. Thus these transformers always work on full losd. The 
transformers should be as near as possible to the lamp in order to 
avoid losses of pressure in the leads. This method avoids all losses 
due to magnetising current of transformer on no load, secing that the 
transformer is only connected to the mains when it has its full load ; 
otherwise it is disconnected. The '* reductors " are now made, even 
inthe smallest sizes, with very high efficiencies. The following figures 
show the results of tests on reductors, varying in size from 750 down 


to 10 watts. 


Tests on Reductors of Different Sizes. 
eres | OIL Nu 
Height IDiameter Ef. Power 


Second- Weight. 


Output | Primary 


in It ary in kilo- | in milli- | in milli- | FRA 
watts, | "9 ABe.. voltage. grammes, metres. | metres. | SEMS Y | DE 
750 110 , 60 9:80 180 | 134 | 971 !0-099 
450 150 |. 05 | 9:80 180 134 93:7 .0-997 
75 220 l4 25 110 87 91-5 10:981 
35 i 10 ` 14 | 076 74 64 883 0:983 
1 | 120 . 414 | 0:49 70 53 88:8 10 967 


Even taking into account the losses in the reductor itself, it may 
be said that the overall efficiency of these lamps on any voltage and 
of any candle-power is about 0:6 watt per candle-power. This 
improves the results given by the ordinary tungsten lamp to such an 
extent that it seems to open up the possibility of an entirely new field 
of operations. Reductors are made to suit any case, and do not 
make the appearance of the lamp in any way unsightly. The prices 
at which they can be obtained are also reasonably low, and they seem 
now to be made with such success that they work perfectly satisfac- 
torily for very many years. The half-watt lamps have a very short 
thick filament, and their mechanical strength is very great. If 
caleulations are made as to the cost of such lamps from the point of 
view of working expenses, t.e., of the cost of energy consumed, re- 
placements, and sinking fund on the cost of the reductor, it will be 
found that a very great saving can be cffected over the usual tungsten 
lamp. Probably it may be said as a rough kind of general statement 
that about 30 per cent. can be knocked off the bill if the supply 
pressure i$ 110 volts. On higher pressures the saving would pro- 
bably be slightly greater, secing that the ordinary tungsten lamp 
costs more for the higher voltage, end it also takes more current. 
Probably indeed it would hardly be an unfair estimate to suppose 
that 50 per cent. could be knocked off the bill, but 30 per cent. is 
given above as a conservative estimate, The half-watt lamp has 
also the advantage of giving a good white light of a perfectly steady 
kind. The brightness is so great that it is often thought an advan- 
tage to use frosted bulbs, at any rate over the lower part of the bulb, 
and the loss, thereby occasioned, is not great. Various methods of 
dispersing the light can be adopted, and many such plans have, of 
course, been adopted in practical work for many years. 


PARLIAMENTARY INTELLIGENCE. 


TRADING WITHTHE ENEMY ACT (1914; AMENDMENT BILL. 


_In the House of Commons on Friday last this Bill was read a second 
time. In moving tho sccond reading, the Attorney-General (Sir J. 
Simon) explained the objects of the amending Bill. He said it was to 
extend the law, in the light of the experience gained since the Act, passed 
In Septeniber last, came into operation, by making it more effective in 
preventing the supply of financial aid to the enemy. The most striking 
feature of the new Bill was the creation of an authority to receive and keep 
In safe custody in this country some portion, nt any rate, of money and 
other forms of property which otherwise might find their way to the 
support of an enemy country. This authority for England and Wales 
would be the Public Trustee, who for the purposes of the Bill would be 
called the Custodian of Enemy Property. As the ordinary activities of 
the Public Trustee were confined to England and Wales, special arrange- 
ments for the purposes of the Bill would be made for Scotland and for 
Ireland. Any dividends, interest, or share of profits which in a time of 
Peace would have been paid to an enemy, or to a person whose address 
was in Germany or Austria, were now to be given by the person, firm, or 
Company by which it was payable to the Custodian, who would give a 


receipt for it and who would be responsible for it to the Treasury. It ! 
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might be said that the Bill could b» defeated by companies, whose 
predominant interest was not British but German or Austrian, by the 
expedient of refraining from declaring a dividend or paying a profit. 
In order to meet that criticism, they went on to provide that the official 
appointed under the original Act should hive the right in all proper 
cases to direct what was the proper sum to hand over to tho Custodian, 
and even to the length of declaring what was the dividend that ought to be 
declared. In the next place, it was proposed that th» Custodian should 
also be at liberty to rezeive—and, indeed, b? re quired to reocive—overy 
source of payment if application was made to th» Court for th» purpor, 
and such application might properly be made by any private person 
interested. Then it was proposed that anybody in tnis country who held 
property in trust, or collected the proceeds for an emmy, Germ, 
Austrian, or Turk, should be re juired under penalty to declare that ho 
did so. When the Custodian had got in his hands propaviy paid to him 
as representing some given enemy creditor, that property would, under the 
direction of the Court, be available to pay debt owed by the enemy creditor. 
On the face of the Bill, it was made plain that we were not engaged in any 
sort of confiscation. On the contrary, our object was to preserve enemy 
property, and to preserve it to the end of the war, in order that it might 
then be dealt with in a manner that seemed fair and just. It was also 
sought to stop assignments of debts to neutrals, transfers of shares, &c. 

After discussion, the Bill was read a second time, and the Committea 
stage was concluded on Wednesday. Certain amendments were intro- 
duced, and the Bill was ordered to be reported. 

The following arc the clauses of the Bill :— 

l. Constitution of Offire of Custodian of Enemy Property.—(1) Tho 
Board of Trade shall appoint a person to act as Custodian of enemy 
property (hereinafter referred to as " the Custodian ") for England and 
Wales, for Scotland, and for Ireland respectivelv for the purpose of 
receiving, holding, preserving, and dealing with such property as may be 
paid to or vested in him in pursuance of this Act, and if any question arises 
as to which Custodian any money is to be paid under this Act, tho 
question shall be determined by the Board of Trade. 

(2) The Public Trustee shall be appointed to be the Custodian for 

England and Wales, and shall, in relation to all property held by him in 
his capacity of Custodian, have the like status and his aczounts shall 
b^ subject to the like audit a3 if the same were held by him in his capacity 
of Public Trustee, and the Public Trustee Act, 1906, shall apply accord- 
inglv. 
(3) The Custodian for Scotland and Ireland respestively shall have such 
powers and duties with respect to the property aforesaid as may be 
prescribed by regulations made by the Board of Trade with the approval 
of the Treasury. 

(4) The Custodian may place on deposit with any bank approved by 
the Treasury any moneys paid to him under this Act, or received by him 
from property vested in him under this Act, and anv interest received on 
account of such deposits shall be paid by the Custodian to tho Treasury 
except as far as the Treasury may authorise the Custodian to retain any 
such interest for the purpose of meeting any charges on account of the 
remuneration of the Custodian and expenses incurred by him under this 
Act : 

Provided that the Custodian for any part of the United Kingdom shall, 
if so directed by the Treasury, transfer any money held by him under this 
Act to the Custodian of another part thereof. 

2. Payment of Dividends, ær., Payable to Enemy.—(1) Any sum which, 
had a state of war not existed, would have been payable and paid to or 
for the benefit of an enemy by way of dividends interest or share of profits, 
shall be paid by the person, firm or company by whom it would have been 
payable to the Custodian to hold subjest to the provisions of this Act and 
any Order in Council made thereunder, and the payment shall be accom- 
panied by such particulars as the Board of Trade may prescribe, or as the 
Custodian, if so authorised by the Board of Trade, may require. 

Any payment required to be made under this subsection to the 
Custodian shall be made— 

(a) within fourteen days after the passing of this Act, if the sum, had a 
state of war not existed, would have been paid before the passing of this 


Act; and 
(6) in any other case within fourteen days after it would have been 


aid. 

l (2) Where before the passing of this Act any such sum has been paid 
into any account with a bank, or has been paid to any other person in 
trust for an enemy, the person firm or company by whom the payment 
was made shall, within fourteen days after the passing of this Act, by 
notice in writing, require the bank or person to pav the sum over to the 
Custodian to hold as aforesaid, and shall furnish the Custodian with such 
particulars as aforesaid. The bank or other person shall within one week 
after the receipt of the notice comply with the requirement and shall be 
exempt from all liability for having done so. 

(3) If any person fails to make or require the making of any payment 
or to furnish the prescribed particulars within tho time required by this 
section, he shall, on conviction under the Summary Jurisdiction Acts, be 
liable to a fine not exceeding £100 or to imprisonment, with or without 
hard labour, for a term not exceeding six months, or to both such fine 
and imprisonment, and in addition to a further fine not exceeding £50 
for every day during which the default continues, and every director, 
manager, secretary or officer of a company, or any other person who is 
knowingly a party to the default shall, on the like conviction, be liable 
to the like penalty. j 

(4) If in the case of any person, firm or company whose books and 
documents are liable to inspection under sub-section (2) of sec. 2 of the 
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Trading with the Enemy Act, 1914 (hereinafter referred to as the prin- 
cipal Act). any question arises as to the amount which would have been 
80 pavable and paid as aforesaid the question shall be determined by the 
person who may have been or who may be appointed to inspect the books 
and documents of the person, firm or company, or, on appeal, by the 
Board of Trade, and if in the course of determining the question it ap- 
pears to the inspector or the Board of Trade that the person, firm or 
company has not distributed as dividends interest. or profits the whole 
of the amount properly available for that purpose, the inspector or Board 
may require the whole of such amount to be so distributed, and in the 
case of a company, if such dividends have not been declared, the in- 
spector or the Board may himself or themselves declare the appropriate 
dividends, and every such declaration shall he as effective as a declara- 
tion to the like effeet duly made in accordance with the constitution of 
the company. 

Provided that where a controller has been appointed under sec. 3 of 
the principal Act, this sub-section shall apply as if for references to the 
inspector there were substituted references to the controller. 

(5) For the purposes of this Act the expression " dividends, interest 
or share of protits “means any dividends, bonus or interest in respect. of 
any shares, stock, debentures, debenture stock or other obligations of 
any company, any interest in respect of any Joan to a firm or person 
carrying on business for the purposes of that business, and any profits 
or share of profits of such a business, and where a person is carrying on 
any business on behalf of an enemy any sum which had a state of war 
not existed would have been transmissible by a person to the enemy by 
way of profits from that business shall be deemed to be a sum which 
would have been payable and paid to that enemy. 

3. Duty of Trustees fer Enemies to Notify the Custodian.—Any person 
who holds or manages for or on behalf of an enemy any property, real 
or personal (including any rights, whether legal or equitable, in or arising 
out of property, real or personal), shall within one month after the passing 
of this Act by notice in writing communicate the fact to the Custodian, 
and shall furnish the Custodian with such particulars in relation thereto 
as the Custodian may require, and if any person fails to do so he shall, 
on conviction under the Summary Jurisdiction Acts, be liable to a tine 
not exceeding £100 or to imprisonment with or without hard labour for 
aterm not exceeding six months, or to both such a fine and imprisonment, 
and in addition to a further fine not exceeding £50 for every day during 
which the default. continues. 

4. Proeer. to Vest Enemy Property in Custodian —(1) The High Court 
or a judge thereof may, on the application in accordance with rules of 
Court of any person who appears tu the Court to be interested or of the 
Custodian or of any Government Department, by order vest in the 
Custodian any property, real or personal (including any rights, whether 
legal or equitable, in or arising out of property real or personal) be- 
longing to or held or managed for or on behalf of an enemy if the Court 
or the judge is satisfied that such vesting is expedient for the purposes 
of this Act, and may by the order confer on the Custodian such powers 
of selling. managing and otherwise dealing with the property as to the 
Court or judge may seem proper. 

(2) The Court or judge before making any order under this section, 
may direct that such notices (if anv), whether by way of advertisement 
or otherwise, shall be given as the Court or judge may think fit. 

(3) À vesting order under this section as respects property of any 
description shall be of the like purport and effect as a vesting order as 
respects property of the same sedeription made under the Trustee Act, 
L893. 

5. Holding and Dealing with Property by Custodian.-—(1) The Cus- 
todian shall. except so far as the Board of Trade or the High Court or a 
judge thereof may otherwise direct and subject to the provisions of the 
next succeeding sub-section, hold any money paid to, and any property 
vested in, him under this Act until the term nation of the present war, 
and shall thereafter deal with the same in such manner as His Majesty 
may by Order in Council direct. 

(2) The property held by the Custodian under this Act shall not he 
liable to be attached or otherwise taken in execution, but the Custodian 
may, if so authorised by an order of the High Court or a judge by whose 
order any property belonging to an enemy was vested in the Custodian 
under this Act, or of any Court in which indgment has been recovered 
against an enemy, pay out of the property paid to hin in respect of that 
enemy any debts due by that enemy and specified in the order. 

(3) The receipt of the Custodian or any person duly authorised to sign 
receipts on his behalf for any sum paid to him under this Act shall be a 
gcod discharge to the person paving the same as against the person or 
body of persons in respect of whom the sum was paid to the Custodian. 

6. Furalidity of Assignment of Debts, &c., by Enemies.—(1) No person 
shall by virtue of anv transfer or assignment of any negotiable instru- 
ment, debt or other chose in action, or delivery of any coupon or other 
security transferable by delivery, or transfer of any other obligation, 
made in his favour by or on behalf of an enemy, whether for valuable 
consideration. or otherwise. have. any rights or remedies against. the 
person liable to pay, discharge or satisfy the negotiable instrument, debt, 
chose in action, security or obligation, unless he proves that the assign- 
ment. delivery, or transfer was made before the 15th day of November, 
1914. and any person who knowingly pays, discharges or satisfies any 
negotiable instrument, debt, or chose in action so transferred or assigned, 
or any security so delivered, or any obligation so transferred before the 
said date, shall be deemed to be guilty of the offence of trading with the 
enemy within the meanng of the principal Act. 


ment of an enemy and the indorsement dogs not purport to have been 
made before the 4th day of August, 1914, the person presenting. or 
seeking to enforce payment thereof shall have on him the burden of 
proving that he is not collecting the bill or negotiable instrument for or 
for the benefit of an enemy. 

(3) Nothing in this section shall be construed as validating any assign- 
ment, delivery or transfer which would be invalid apart fro m this section. 


7. Right to Pay into Court Sums Due on Coupons Suspected of be ing 
Enemy Property.—Where during the continuance of the present. war any 
coupon or other security transferable by delivery is presented for pay- 
ment to any company, municipal authority, or other body, and the 
company or bedy has reason to suspect that. it is so presented on behalf 
or for the benefit of an enemy or that since the said 18th day of November 
it has been held by or for the benefit of an enemy, the company or body 
may pay the sum due in respect thereof into Court, and such a payment 
shall for all purposes be a good discharge to the company or body. 

8. Invalidity of Transfers of Shares in Company, d:c.—(1) No trans- 
fer made after the 18th day of November. 1914, by or on behalf of an 
enemy of any securities shall confer on the transferee any rights or 
remedies in respect thereof, and no company or municipal authority or 
other body by whom the securities were issued or are managed shall 
take any cognisance of or otherwise act upon any notice of such a transfer. 

(2) No entry shall, during the continuance of the present war, be made 
in any register or branch register or other book kept in the United 
Kingdom of any transfer of any securities therein registered, inscribed 
or standing in the name of an enemy, except. by leave of a Court of com- 
petent jurisdiction. 

(3) No share warrants payable to bearer shall be issued during the 
continuance of the present war in respect of any shares or stock registered 
in the name of any enemy. 

(4) If any company or any body contravenes the provisions of this 
section the company or bcdy shall be liable on convietion under the 
Summary Jurisdiction Acts to a fine not exceeding £100, and every 
director, manager, secretary or other officer of the company or body who 
is knowingly a party to the default, shall be liable on the like conviction 
to a like fine or to imprisonment with or without hard labour for a term 
not execeding six months. 

(5) For the purposes of this section the expression “ securities " in- 
cludes any annuities, stock, shares, debentures, or debenture stock issued 
by or on behalf of the Government or by any municipal or other authority, 
or hy any company or by any other bodv. 

9. Condition as to the Incorporation of New Companies. —(1) During 
the continuance of the present war a certificate of incorporation of a 
company shall not he given by the Registrar of Joint Stock Companies 
until there has been filed with him either :— 

(a) a statutory declaration by a solicitor of the Supreme Court, or, 
in Scotland. by an enrolled law agent, en gaged in the formation of the 
company, that the company is not formed for the purpose or with the 
intention of acquiring the whole or any part of the undertaking of a 
person, firm or company the books and documents of which are liable 
to inspection under sub-section (2) of section 2 of the principal Act: or 

(b) a licence from the Board of Trade authorising the acquisition by 
the company of such an undertaking. 

(2) Where such a statutory declaration has been filed it ‘shall not be 
lawful for the company during the continuance of the present war, 
without the licence of the Board of Trade, to acquire the whole or any 
part of any such undertaking, and if it does so the company shall. without 
prejudice to any other liability, be liable on conviction under the Sum- 
mary Jurisdiction Acts to a tine not exceeding £100, and every director, 
manager, secretory, or other officer of the company who is knowingly a 
party to the default shall on the like conviction be liable to the like fine 
or to imprisonment. with or without. hard labour for a term not exceeding 
six months, 


10. Additional Provisions as to Trading with. Enemy.-—(1) Section 1 
of the principal Act shall apply to a person who during the present war 
attempts, or directly or indirectly offers, or. proposes or agrees, or has 
since the 4th day of August, 1914, attempted or directly or indirectly 
offered or proposed or agreed, to trade with tlie enemy within the meaning 
of that Act in like manner as it applies to a person who so trades or ha» 
so traded. | 

(2) If any person without lawful authority in any wise aids or abets any 
other person. whether or not such other person is in the United Kingdom, 
to enter into, negotiate, or complete any transaction or do any act which, 
if effected or done in the United Kingdom by such other person, would 
constitute an offence of trading with the enemy within the meaning of 
the principal Act. he shall be deemed guilty of such an offence. 

(3) If any person without lawful authority deals, or attempts. or 
directly or indirectly offers, proposes or agrees, to deal with any money 
or securitv for money or other property which is in his hands or over 
which he has any claim or control for the purpose of enabling an enemy 
to obtain money or credit thereon or thereby, he shall. be deemed. to he 
guiltv of the offence of trading with the enemy within the meaning of the 
principal Act. 

11. Additional Ground for Appointment of Controller.—1n addition to 
the grounds on which an application can be made to the Court by the 
Board of Trade to appoint a controller under sec. 3 of the principal Act, 
such an application may be made in any case in which the Board think 
it is expedicnt in the public interest that a controller should. be appointed 
owing to circumstances arising out of the present war, and that section 


*(2) Without prejudice to the provisions of the foregoing sub-section, + shall be construed accordingly, 


where a bill of exchange or other negotiable instrument bears the indorse- 


2. Short Title and Construction.—(1) This Act may be cited as the 
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ground, that to allow plaintiffs under such conditions to recover the debt 
He would have occasion to show 


Trading with the Enemy Amendment Act, 1914, and shall be construed 


as one with the principal Act. 


THE MANUFACTURE OF DYE STUFFS AND COLOURS. 


In the House of Commons on Monday, Mr RvwciMaN stated, in reply 
to a question, that since the beginning of the war the earnest attention 
of the Government had been given to the best means of averting the 
grave danger of stoppage of employment in the textile and other in- 
dustries dependent upon a supply of colour, owing to the interruption 
of imports from Germany. Emergency measures had already been taken 
to secure for the time being the continuity of a supply of dve stuffs by 
encouraging the immediate development of existing sources in the United 
Kingdom and elsewhere. In addition, the inquiries of the Government 
had led them to the conclusion that the excessive dependence of this 
country on a single foreign country for materials of such vital importance 
to industries constituted a permanent danger, which could only be 
remedied by a combined national effort on a scale which required and 
justified an exceptional measure of State encouragement. Accordingly 
the Board of Trade had entered into consultation with the principal 
interests concerned, with a view to the elaboration of a scheme for the 
establishment of an undertaking for the production of synthetic dyes 
and colours. lt was hoped that the capital required would be forth- 
coming from the industries by which dyes and colours were mainly used, 
hut the Treasury were prepared within certain limits, and subject to 
certain conditions, to afford financial support to à well-considered scheme 
which would be permanently under British control. Precautions would 
be taken to preserve the British control of the enterprise, and to prevent 
undue encroachment on other branches of the chemical trades. 


PARLIAMENTARY NOTICES. 


The following additional notices of intention to apply for powers re- 
lating to electricity supply and electric traction have been published :— 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 
Ryde Corporation (to transfer 1899 Order to Isle of Wight Electric 
Light & Power Co.) ; Kast Grinstead Urban Council; Crompton dæ Co. 
(for Andover). 
Traction Bir, 
Mersey Railway Co.: To amend Acts of 1900, 1906 and 1910 with 
respect to the payment of interest on debenture stock, &c., and for further 
provision as to allowances for depreciation and renewals of electric plant, 


rolling stock, &c. 
TRAMWAY PROVISIONAL ORDER. 
Bury Corporation (Construction of additional tramways). 


Jomst ELECTRICITY Surrey AND TnacTION BILLS. 

Lincoln Corporation : To provide and use trolley vehicles and overhead 

equipment for working same along routes within and outside the city ; 
to provide and work motor omnibuses and make further provision in 
rerard to tramway undertaking, &c. ; also to purchase land for extension 
of generating station and for provisions in regard to electricity and gas 
supplv. 
Rotherham Corporation: To construct and work new tramways, to 
confer running powers over Shefticld Corporation lines; to use motor 
omnibuses, to make provision for the maintenance of roads run over by 
the motor omnibuses of the Corporation under 1911 Act: to confer 
further powers for the more efficient conduct of the electricity under- 
taking, and to enable the Corporation to attach brackets, &c., to buildings; 
to confer further powers in regard to laying conduits and cables in streets 
not dedicated to public use, &c. 

Aberdare Urban Council: To construct and equip tramways, tram- 
roads and trolley omnibus routes and to work or lease same ; to abandon 
authorised rail-less trolley routes; to employ trailer vehicles ; to autho- 
nse Board of Trade to sanction other routes; to enter into working 


agreements to supply electricity in bulk, &c. 


LEGAL INTELLIGENCE. 


Armorduct Mfg. Co. v. Defries & Co. 
On Thursday last a Divisional Court (Justices Horridge and Rowlatt) 
heard plaintiffs’ appeal against a decision by Judge Atherley Jones at 


the City of London Court. 
Mr. J. H. Campbell, K.C., and Mr. Hinde appeared for plaintiffs, and 


Mr. Tebbs for defendants. 

Mr. CAMPBELL said that the appeal was against an order of Judge 
Atherley Jones giving judgment for defendants in an action to recover 
£1. 10s. The sum was small, but the question of principle involved was 
: the greatest possible importance The facts were admitted and the 
ut was not disputed, nor was it disputed that it related to goods supplied 

‘fore the war. Plaintiffs were a company registered in England 
according to English law, and they were engaged in manufacturing tubes 
T hich electric wires were inserted. Defendants owed £1. 10s. to 
Plaintiffs, and the only question that defendants raised was that by 
reson of the fact that plaintiff company, not to an entire extent, but toa 
age extent, consisted of shareholders who were German. Therefore the 
satisfied was not entitled to recover tho debt. That seemed to have 
n the judge, who there and then, without further ado, entered 
Ndgwent for defendants, The judge based his decision on the one 


would be contrary to publie. policy. 
how the Courts had shown themselves against the principle of allowing 


this matter of public policy to operate upon the minds of judges 1n cases 
of that kind. It wasa very fallacious test toapply. The moment that it was 
shown that a large proportion of the shareholders of the company were 
not English subjects the judge at once disposed of the case. From his 
note it appeared he had recorded that there were no English share- 
holders. But 380 shares were held in. England by naturalised German 
residents and about 1,345 by Germans on the Continent. The capital 
was £15,000, divided into 2,000 £5 shares and 5,000 £1 shares This 
record was substantially accurate; in fact, there were four or tive share. 
holders who were English-born subjects, Judge Atherley Jones said the ease 
established that the whole share capital interest was held by Germans. 
In that connection the plaintiffs had asked to be allowed to bring before the 
court an affidavit showing a fact that it seemed to him was material here, 
and he desired that it should be made known, in the interests of the 
plaintitf company, that since the outbreak of the war they had never had 
any transaction of any kind at all, pecuniary or otherwise, business or 
commercial, with any foreigner: the entire trade carried on by them 
since the war had been exclusively eontined to British subjects, and the 
company had served a notice since the war to the effect that no transac- 
tion outstanding with regard to any foreigner would be recognised. > > 

Mr. Justice HonRIDGE : | am not impressed at your stating that. 

Mr. CAMPBELL: Well, my Lord, E think it is in à way material, having 
He seemed to base his judgment on the 


regard to the view of the judge. 
fact that that was practically trading with the enemy, and that it was 


contrary to public policy in time of war. He really misconceived the 
whole position, because there is nothing whatever to prevent trading of 
the kind that was in evidence here. 

Mr. Justice Horkipce: If it was trading with the enemy it was a 
case of the other company trading with vou. 

Mr. CAMPBELL: Yes. Those defendants were undoubtedly an English 
company, and the mistake the judge made was that he imagined that it 
was contrary to publie policy that a foreigner should carry on in this 


country trade in time of war with us, forgetting that that may be of the 
greatest possible advantage to us. We may have a company with 
foreigners registered in this country who are carrying on trade in a pro- 


duct that we cannot make for ourselves, and it would be much to the 
benefit of this country that that. trade should not be interfered with. 

Mr. Justice HoRRIDGE: Yes, so long as money was not remitted.— Yes. 

Mr. CAMPBELL, having read the judgment of Judge Atherley Jones, 
submitted that the judgment was fallacious. The Legislature in recent 
emergency legislation had direeted no prohibition against trading being 
carried on by a company that was registered in this country, although 
the majority of its shareholders were alien enemies, On the contrary, 
it expressly recognised and approved such trading. There was no sug- 
gestion at any time that the company had since the war carried on any 
trade with the enemy, and therefore the whole case came down to this : 
“ Was a company registered in England, subject to English law and under 
the protection of English law, disqualified from dealing with British 
subjects the moment war was declared merely. because the bulk of its 
shareholders were alien enemies ? ". Such a proposition could not be 
supported. That was not a company with just an office in England, it 
was a registered. English company, subject to English law, registered 
under English law, liable to the obligations of English law, carrying on 
business in England, and subiect also to the privileges of English law. 

Mr. Justice Horripce: You say that thisisan English company, and 
that the Legislature has expressly recognised its right to trade, although 
it has put limitations with regard to inspectors and trading with the 
enemy. And vou say that by the general law a company registered here 
is an English company. although it has got German shareholders ?— Yes. 

Mr. Tegs (for defendants) said he did not put that as a case of 
trading with the enemy at all. He relied on the established rule 
that an alien enemy could not sue in respect of a debt during the 
continuance of a war, where one or more of the partners had become 
tainted with the character of an alien enemy by residence in the country 
with which this country was at war. If that company were a partner- 
ship, he would say that they could not sue. The corporate body was 
made up of its members, and was in the same position as a partnership ; 
a corporate body did not exist apart from the members who composed it. 
It might appear to the Court that if they upheld the decision of Judge 
Atherley Jones it would have far reaching consequences, but these could 
be met by legislation. He would say that the plaintiff company came 
within the rule that prevented an alien enemy from bringing au action 
during war for debts incurred prior to the war. 

Mr. Justice HonnipuE, in giving judgment, said that the company 
was registered in England eight years ago, some 380 shares are held in 
England by naturalised Germans and about 1.435 shares by Germans 
on the Continent. There were a few English-born shareholders, but the 
majority of the shares were held by Germans. Lt seemed to him that 
where a right was given to such a company to become revistered in 
England under English law, and to trade here, it was not in the position 
of an alien enemy because it happened to have foreign shareholders. He 
thought the company was entitled to sue, and that the judge was wrong 
in not entering judgment for them. 

Mr. Justice RowraTT said: Lam of the same opinion. I do not 
think it can be said that the company are trustees for the persons who 
are alien enemies, and therefore not entitled to sue. The company does 
not exist for the benefit of any particular shareholders, : 

Mr. CAMPBELL said, as defendants had only defended the action to 
raise a point of constitutional law, he did not ask for costs. 


Appeal allowed accordingly without costs, 
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Bosch Magneto Co. (Ltd.) v. Bain. 


At Bloomsbury County Court last week, before Judge Bray, plaintiffs 
sought to recover from Mr. R. Stewart Bain, managing director of the 
London Electric Supply Corpn., a small sum for work done. 

For defendant, Mr. R. Tuomas stated that plaintiff company had three 
directors, two of whom were resident in Germany. Defendant had 
decided to defend the case prior to the High Court decision in the Armor- 
duct Company case. The Bosch Company had 50,000 shares, only 50 
of which were held in this country by British subjects. In view of the 
fact that there might be an appeal from the High Court decision, he 
submitted that plaintiff had no right to sue. | 

Mr. Hit, for the company, said the one director in this country had a 
right to act under à power of attorney which he held from the other 
members of the board. The company was now working entirely for the 
Government. 

The CasurER of the Magneto Company gave evidence that the charges 
made for repairing a magneto for defendant were fair and reasonable. 

DEFENDANT said he had always been willing to pay a fair amount for 
the work done, but he contended that the Bosch Company sent him an 
impertinent letter after he had complained of its extortionate charges. 

His Honour decided that the company had the right to sue, but held 


that the charges made were excessive, and gave judgment for a reduced 
amount. 


Mining Regulations. 

At Chesterfield last week Mr. J. T. de Seyfried. agent of the Oxcroft 
Colliery, was charged with having an carth conductor in connection with 
an clectric cable working a coal-cutting machine of a less size than pre- 
vided for by the regulations under the Coal Mines, Act, 1011. 

On June 7 it appeared that a fatal accident occurred in the colliery in 
connection with a coal-cutting machine, and Mr. Robert Nelson, H.M. 
electrical inspector of mines, on makng an examination, found the earch 
conductor of a trailing cable less than 0-22 sq. in. in diameter. The 
management admitted that the cable was in use before 1911, but the coal- 
cutter had been installed since then. 

For the defence, Mr. W. M. Gicsanp, while admitting that the con- 
ductor did not comply with the regulations, submitted that the Act made 
an exception of any “apparatus ` in use before July 1, 1911, and appa- 
ratus included cables. 

The Bench dismissed the case, but refused defendant's costs. 


Nottingham Corporation v. Cox. 


At Nottingham County Court last week judgment was delivered in this 
case, in which plaintiff Corporation claimed to recover from Mr, Harry C. 
Cox the cost of a terminal box and electric line on his premises. Judg- 
ment was given for the Corporation, leave being given to appeal. His 
Honour decided that the apparatus came under the definition * electric 
line," which the Nottingham Electric Lighting Order provided should be 
paid for by the owner or occupier of the premises on which it was fixed. 


Fhesse v. Fisher. 


Last week a Divisonal Court (Justices. Ridlev, Avory and Lush) 
gave judgment in this special case, which raised the question whether the 
upper compartment of a covered tramcar was included in the term 
"inside " in the statutes applicable to tramway tratlic. 

Mr. Travers Humphreys appeared for appellant, and Mr. Martin 
O'Connor for respondent. 

Respondent was summoned under sec. 14 of 5 and 6 Vic., c. 79, for 
unlawfully conveying in, upon or about a tramcar of which he was con- 
ductor a number of passengers in excess of the number which the car was 
licensed to carry. The car belonged to the London County Council, and 
was licensed to carry 30 passengers in the lower compartment. and 44 in 
the upper compartment. On the occasion complained of there were 48 
passengers in the upper compartment. By sec. 27 of the London County 
Council Tramways and Improvements Act, 1913, permission was given 
to carry inside a tramcar on special occasions an excess of one-third of 
the number of inside passengers for which the car was licensed. Jt was 
admitted that the day in respect of which respondent was summoned 
was a special occasion, but the magistrate held that as the upper com- 
partment of the car was covered in it was as much the “inside ” of the 
car as the lower compartment would have been, and accordingly he 
dismissed the summons. 

In giving judgment, Mr. Justice RipLEY said that the magistrate had 
attached too much importance to the physical meaning of the words 
inside and outside. So far as related to protection from the weather, the 
upper compartment was no doubt part of the inside, but, taking the 
Acts together, it was necessary to treat the inside of a tramear as cor- 
relative with the lower portion and the outside as correlative with the 
upper portion. The appeal must, therefore, be allowed. 

The other justices agreed, and the case was accordingly remitted to the 
magistrate for conviction. 


Cunningham (Ltd.)—A petition by W.T. Henley's Telegraph Works 
Co. for the compulsory winding up of this company was before Mr. 
Justice Neville last week, but it was stated that it would be necessary 
to amend the petition, and for that purpose it was suggested that the 
hearing should stand over until next sittings. No objection was made 
by the company, and the matter was adjourned until the first petition 


day after Christmas, the company giving the usual undertaking not to go 
into voluntary liquidation in the meantime. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The folowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, Eris & Pryor, Chartered Patent Agents, 
70 and 7/2. Chancery-lane, London. W.C. ' 

Whenever the date applied for difers from the date on which the application was lodged 
at tke Patent Office the former is given in brackets alier the title. 


1913 SPECIFICATIONS. 

19.497 RESNART. Lamp reflectors. . 

19.971 Simrrex Conpurts (LTD.) & WATERHOUSE. Electric radiators. 

24.165 Guinness. Manufacture of sparking-plues. 

24,305 AxT-GEs. Brown, Boveri Er Cie. Electric rotary converters with commu: 
tating poles. (32 6,13.) 

24.444 Stari. Trainor like signalling systems. i 

24,533 HoLT & SmıtH. E'ectricswitchesor circuit breakers. 

24.658 DowNEz. Railway signalling. (Cognate application 10,435/14.) 

24.685 Lees. Lamps for motors and like vehicles. 

24,927 Western ELECTRIC Co. (Woodward, acting for Western Electric Co.) Telephone 
exchange systems. 

25,799 CRosBES. Crosses & Rosers. Electrically-operated diaphragm horns and the 
like. 

25.813 Berry & MARKHAM, Electric switches. 

20.006 Crawrorp. Automatic electric circuit-breakers. 

24,025 Corp Licut (DussauD Processes) (LTD.) & HALES. Electric incandescent 
lighting apparatus. 

28,967 THoMPSON. (Aktiebolaeet Liungstroms Angturbin). Rotary field-magnets for 
dynamo-electric machines. 

Rotary field magnet, the exciting windings of which are composed of separate flat- 
frame parts of copper in which the whole, at least one inner edge, preferably that 
along the entire length of the frame. of parts is provided with dovetail-shaped or 
step-shaped recesses. eneaging corresponding projections on the pole cones or special 
ribs attached thereto. 

23,3581 BRooks & Hott. Dynamo-electric machine; for combined electric lighting and 
engine-starting. 

23,457 Bourn. Means for preventing the clogging of sanding-pipes on electrically or 
mechanically-propelled vehicles. 


1914 SPECIFICATIONS. 
1.772 FatrsrorHer. (Thermo Electric Instrument Co.) Electric controlling devices. 

An electric controlline device consisting of a main circuit. a relay circuit, a thermo 
switch controlling said relay circuit. and means operated by said relay circuit for 
interrupting first the main circuit and then the relay circuit with an appreciable 
lanse of time intervening whereby the relay circuit remains energised long enough to 
insure the interruption of the main circuit and the relay circuit is finally interrupted 
for it3 own protection. 

2.079 KnEIDLER. Lampholders. 28.2713.) . 

4,819 BSTULANDER. lectors, especially suitable for use with automatic or sem:- 
automatic telephone systems. (1,3 13.) 

5.047 Lawson. Electricity meters of the mercury motor type. 

5,234 BritisH THOMSON-Houston Co. & Hutr. Dynamo-electric machines. 

A spacer for a dynamo machine, consisting of a channel-shaped piece of metal held 
in place by means of tongues bent up from lamina. and fclded over on to the upper 
side of the base of the channel. 

5,347 Ds4N. Electric diaphragms, horns, or alarms. (15/10 13.) 

7,717 Linsard. Device for use in recharging electric accumulators. 

14.276 BigNvAuXx. Tele»raphic code apparatus. (13/6 13.) 

17,110 WigssrosBEN. Ballor roller bearings with electric insulation. (22 7.13.) 

19,720 Hoi T & SwitH. Electric switches or circait-breakers. (Divided application on 
21,523.13. Oct. 29.) 


APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications (except those marked 1) ave not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
ope" to inspection 12 months after the date attached to them, if they hav: not bzen publishel 
previously in thz ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Spzcifization accompanies application an asterisk is affixed. 


November 2, 1914. 
21,872 Horton. Wireless or radio-telegraphy. 
21.881 THORDARSON. Machine for winding electromagnetic coils.* 
21.831 B.T.-H.Co. (G.E.Co..U.S.) Electrical conductors. 
21.895 Rivers-Moore. Hieh-tension discharge apparatus. 
21.90] Price. Dynamo-electric machines. 
21,904 THOMPSON. Telenhone-call registering devices. * 


November 3, 1914. : 
21,996 W. A. S. Benson & Co. & Ettwoo>. Reversible connector for electrical appa 
9 


ratus. 

21,921 FosmEsTER. (International Callophone Corp., U.S.) Loud-speaking te:ephcne 
apparatus.* | 

21,925 Munro. Ele:trical wiring for buildings. Pa 

21.936 BuRpoN. (Siemens & Halske Akt.-Ges., Germany.) Electrical relay apparatus. 

21.939 JAMES. Automatic device for the operation of electric switch-gear. 

21.952 GRAHAM, Telezraphic systems.* pA 

21,955 BLOSS & STERLING Tg.tP4oNs & ELR-TRIC Co. Intercommunication telephcne 
systems. 


21.955 Mason. Distributors for electrical gonerators. (Divided application on 29,655/13. 
Dec. 23.)* 

21,953 BREN E Miner's clestric safety lamps. (Divided application on 25,210/13. 
ov. 9.)* 


November 4, 1914. 
21.9978 MIDLAND Mrs. Co. & Barger. Electrical switches. : 'ectri 
21,922 HocHsrADTER. System of self-actingly switching-off defective sections of etectric 
distributing nets. (5/11 ‘13, Gezmany.)* 
21.998 LEirNER. Electrical switches. lie 
22,016 Wangs. Handles particularly adanted for electric switch levers and also appl! 
cable to other instruments. 


November 5, 1914. 
22.030 Prestwicu. Miners’ oil and electric safety lamp combined. 
22.042 INRIG. Apparatus to control the voltage of electric generators. l 
22.044 ELECTRIC & ORDNANCE ACCESSORIES Co. & ErcHeLLs. Dash-pot plungers. te 
22,045 Hocustapter. Self-actingly switching-off defective sections of electric distr 
buting nets.* 
22.047 REitLv. Electric advertising devices and signs.* ise 
22,057 Grote & REvNoLDs. Manufacture of tunestea filaments for electric incan 
descent lamps. ] 
22,062 SuvTH. Electric generators for lighting mechanically-propellei vehicles. 


November 6, 1914. ^ 
22,113 Burdon. (Siemens-Schuckertwerke G.m.b.H.. Germany.) Overhead arrange 
ments for use at cross-overs or switches on electric trolley lines.* 
22,119 KNIGHT & CALLENDER'S CABLE & Construction Co. Electric cables. 
22,131 B.T.H. Co. (G.E. Co., U.S.) Dynamo-electric machines. - ; i e 
22,133 Oissou & PLEIjEL. Self-induction coils for use in duplex or multiplex tetephon 
connections. (7,11.13. Sweden.)* 
22.134 FEssENDEN. Signalling. (10;1'14, U.S.)* 
22,450 WHEELOCK. Electric water heater.* 


November 7, 1914. 
22.151 Fox. Electric lamp holders. vember 7, 1914 


22,174 MiLLs & SPENCER & Co. Electrica’ switch gear. 
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“Electric Light Fixtures" 


SATISFYING THE CONSUMER. 


With the growth of the commercial spirit in electricity 
supply there should spring up new ideas and new 1.ethods 
of satisfying the consumer and keeping him satisfied. The 
head of an electricitv undertaking. who is more of an 
engineer than a commercial man, is bound to be almost 
entirely out of touch, and therefore out of sympathy, with 
the consumer. The consumer is som? far-away intangible 
representation of the item which figures in the accounts as 
"Revenue." To the engineer, as such, the needs and 
claims of the consumer cannot possibly appeal. With the 
arrival in our midst of chiefs of electricity undertakings who 
are imbued with the commercial spirit we may expect a 
permanent bond of sympathy to be formed between the 
electricity consumer and the electricity undertaking as a 
whole. In the present condition of public electricity supply 
we are still some distance from the achievement of this 
laudable object. The average tradesman and householder 
are long-suffering individuals, and, with the exception of a 
minority composed of neurotic persons, will continue to pay 
their accounts and will very seldom complain about any- 
thing. While it is dangerous to presume too much upon 
this inherent complacency in the consumer, it would also 
be a risky proceeding to give him an exaggerated idea of 

is own importance. 

American methods of electricity supply seem to differ 
considerably from those in vogue in this country. We have 
never vet received a communication from a British electric 
light user who has been translated into some American city 
and has found himselí a purchaser of electrical energy from 


the supply mains in that country. There can be no doubt 
that such a communication would make interesting reading, 
and we incline to the belief that the comparison it would effect 
would not be to ourdisadvantage. From what we can gather 
from various sources, the standard of electricity supply in 
the United States—and Canada, for that matter—is not as 
high, either from the points of view of reliability or voltage 
variation, as it is in the United Kingdom. We also gather, 
reading between the lines of an editorial in the “ Electrical 
Review and Westein Electrician," that the consumer 
is not always regarded as a person whom the suppliers 
of electricity should approach with some showing of 
deference and with an eve to favours to come, The title 
of the editorial is '* Avoiding Misunderstandings with the 
Consumer," and the hook upon which our contemporary 
hangs its remarks is the issue by one of the supply com- 
panies of a booklet which contains some heart-to-heart talks 
with present and prospective consumers. The subject of 
rates is freely dealt with, and it is evident that our American 
friends in the matter of preferential charges, and as a daily 
occurrence, leave Long Eaton far away in the rear; so 
much so must this be the case that a representative organ 
of the elecirical industry in the United States is loud in its 
appreciation of the frank admission, in a printed booklet 
of a supply undertaking, that it intends to deal fairly 
with its consumers and give them every satisfaction, 
especially in the matter of rates. Quite apart from this 
statement, which to British electric supply engineers will 
appear distinctly jejune, there is an undercurrent of feeling 
in regard to the consumer and the necessity for keeping him 
in a good frame of mind, though not necessarily by cajolery, 
which should be taken note of and in every way possible 
acted up to. Fortunately, there is no need for British 
electricity supply engineers to take consumers into their 
confidence in the matter of charges for electrical energy — 
at least, we do not think there can be any such need. 
There is still plenty to do in breaking down the prejudices 
of certain classes of consumer in respect of the service, 
and also with regard to the more recently introduced 
electricity consuming devices which it is highly desirable 
in the general interest of electricity supply that the 
consumer should know more about. The show-room 
movement is contributing to this desirable end, and it is 
probably one of the best media for linking up the consumer 
with both the commercial and engineering departments 
of the undertaking. We hope that it will continu? to grow 
in all parts of the country. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against Wm. Hy. Wood, c'es- 
trical engineer, Lorna Doone, Schoo!-lane, Ha!l Groen, Birmingham. 

First meetings of creditors and contributories of the Leitner 
Electrical Co. (Ltd.), Maybury, Woking, will take place on Dez. 4, 
at 33, Carey-stroeet, London, W.C. 

Claims against Joseph Swainson, electrical contractor, 22, Booth- 
street, Manchester, cr» to be sent to Mr. A. Yearsley, 27, Brazennose- 
street, Manchester, by Dee. 8, preparatory to payment of a dividend. 

A meeting to receive an account of the winding up of the Mordey- 
Fricker Electricity Meter Co. (Ltd.) (in. liq.) will be held at 82, 
Victoria-street, London, S. W., on Dec. 23. 

The Llanelly Motor & Electrical Engineering Co. (Ltd.) is beinz 
wound up voluntarily, and Mr. Arthur Collins, 28, Baldw in-street, 
Bristol, has been appointed liquidator. 

Deed of Assignment.—Claims against George Breulik, c'eetrical 
engineer, 8, Lambeth-hill and Maiden-lane, London, E.C., under e 
deed of assignment executed June 3, 1914, are to be sent to Mr. 
G. E. Coricld, Balfour House, Finsbury-pavement, London, E.C., 
by Dee. 7. prepzratory to the declaretion of a dividend. 


TERRIER 
ELECTRICITY SUPPLY. 
TUTTI 


EXTENSIONS. 

Hammersmith (London).— le Council is recommended to apply 
to the London County Council for sanction to borrow £10,000 for 
providing additional machinery, mains, transformers, meters, &c. 

In connection with the proposal of the London County Council to 
establish a new electricity undertaking for London and certain adjoining 
districts controlled by a new authority to be created for the purpose, the 
Law Committee considers that any such controversial measure, involving, 
as it must, very heavy expenditure in its promotion and opposition, 
should be postponed until the local authorities are relieved, at any rate to 
some extent, of the anxicties and responsibilities which must. rest with 
them at the present stage of the European hostilities. Therefore they 
recommend the Council to urge the Local Authorities and companies 
being authorised undertakers for the supply of electricity directly affected 
by the proposals of the London County Council to make strong repre- 
sentations for the postponement of the proposed application for Par- 
liamentary powers. 


Kilmarnock.— At the last meeting of the Corporation the Elec. 
tricity Committee reported that the work on the extensions of plant 
was procecdiny satisfactorily. In connection with the supply to 
Troon and Irvine, good progress is being made with the crection of 
the poles and supply cables. 


Newport (Mon.).—-The Local Government Board have sanctioned 
the application of the Corporation to borrow £16,150 for mains, 
services and plant, without deduction. No public inquiry was held 


Oldham.—An inquiry was held here yesterday (Thursday) into 
the application of the Corporation for sanction to borrow £40,000 for 
extensions of the electricity undertaking, including sums for turbo- 
alternators, boilers, cooling towers, &c. 

At the last mecting of the Council another discussion took place as to 
contracts with German-owned or controlled companies. It appeared 
that the Electricity Committee had requested a company the majority 
of whose shares were held by Germans to proceed with certain work in 
accordance with the terms of their contract, upon the undertaking that 
no part of the moneys payable for the work should be remitted to Ger- 
many during the continuance of the war. 

Councillor F. BRIERLEY said it was peculiar that the Tramways Com- 
mittee should stop trading with the enemy and the Electricity Com- 
mittee should go on with a contract with a German firm. He hoped the 
Council would send the resolution back. SE ; 

Councillor Dixon moved as an amendment that the minutes pass with 
the exception of the resolution referred to. He objected to the Council 
paying for a contract of that kind. The contract had been made but the 
Council could not make the excuse that it had been given previous to the 
war. 

After several members had spoken against the contract being given to 
the company, Councillor TURNER thought there was too much talking 
to the gallery. The firm could bind them to the terms of the contract. 
Oldham was a town that existed upon foreign trade. Jf the firm was 
registered according to English law they might as well carry the contract 
out. But he did not think they ought to enter into any further contracts. 
Let them respect the * scrap of paper." 

Councillor Fritn said the Committee had almost been unanimous in 
the matter, but he gave Councillor Sugden the credit of persistent oppo- 
sition. Personally, in or out of war, he considered German labour to be 
sweated. When the contract was entered into they had no suspicions 
that it was German. He would cancel the contract at once. if they had 
been able to utilise the work of the firm, but those people had been put 
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to a certain expense because they and the Corporation had entered into 
a contract, and the * scrap of paper " must be honore. 

Councillor W. ScHorIELD made a suggestion, which waz readily 
accepted, that the company be approached with a view to their guaran- 
teeing 85 per cent. of the money of the contract being expended in British 
materials and labour, and that the remaining 15 per ceat. b» kept in 
England until the conclusion of the war. 

The CHAIRMAN (Councillor €. Hardman) said that he was struck by the 
remark that Britain was now fighting for principles more precious than 
lives and he (Councillor Hardman) thoazht that applied in the present 
ease, They were discussing whethoz they should b> oz should not be 
honourable men. At the end of August they passed a resolution in 
favour of the company without tho slightest suspicion that it was Cerman. 
Nothing was said at the September meeting as to the illezality of trading 
with the enemy, and it was not until Sept. 9 that the Government issued 
a proclamation about trading with the enemy. But the Committee was 
not trading with the enemy. In August Lord Kitchener gave a contract 
to the same company, and at a date subsequent to the October Council 
meeting, the noble lord gave a second order, but according to some 
councillors he would be assisting the enemy. Further, the India Offize 
gave them contracts on Sept. 0 and 22 and Ost. 13. On Oct. 10 they 
got an assurance that no money would be sent to Germany during the 
war. : From September to October the firm did considerable work foz 
them. He would be no party to withdrawiny from that contrast. His 
word should be his bond. | 

The amendment was then put and los, the minutes, being therefore 
adopted. 

Rawtenstall.— An inquir; was held here lest week into the appli- 
eatlon of the Corporation for sanction to borrow £5,500 for extension: 
of the cleesnicity supply undertaking. 

The electrical engineer (Mr. Stewart) said they had had an inereas in 
the output at the works, but it would have been much greater but for the 
war. The whole of the money was required for boilers, boilerhouse, coal- 
conveying plant and economisers at the generating station. It was pro- 
posed to put in two boilers and a Green economiser. 

Salford.—-A new 5.000 kw. turoo-generator at the Frederick-road 
works was formally storied on Wednesday by the cheirman of the 
Electricity Committe. 

Stoke-on-Trent.—The L.G. Board held g local inquiry on Wedne3- 
day int» the application of the Corporation for sanction to a loan fo: 
extensions of their electricity undertakinz. 

Tunbridge Wells.—The Corporation have passed the Electricity 
Committees recommendations to install a battery of two water- 
tube boilers, complete with mechanical stokers, ezonomisers, super- 
heater end induced draught plant; also a roservoir and tower for 
cooling the condenser circulating water. Instractions have been 
given to the Town Clerk to apply to the L.G. Board for sanction t» a 
loan in order to carry out the foregoing work as r»22mmoaded by t^^ 
Borough electrical engineer, Mr. R. N. Torpy.. 

Watford.—The Council has received sanction to borrow £1,331 
for the purchase of cleetricity meters. 

GENERAL. 

Bath.— Ald. Hatt has been unenimously re-elected chair.nan of the 
Electric Lighting Committee. 

Ely.—The City of Ely Gas & Electricity Co. propose to enply to 
the Board of Trade for a provisione! electric lighting order, and the 
Council have been asked t5 z5sent to the application. 

Grimsby.—Councillor F. Moss has been re-elected chairman of the 
Lighting Committee. 

Tho value of the clectric current sold in the first six month: of 1914 
was £10,389 against £9,413 for 1913, an increase of £976. The only 
decrease was with regard to public lighting, the figure: being £1,170 
against £1,251. The decrease is due to a reduction in the charges. 

Certain extensions of mains were authorised at the last meeting of the 
Committee. 

Hackney (London).—-The Elect icity Committee resammend the 
Council to make available to all consumers the existing tariff for 
heating, cooking and domestic purposes other than lighting, end for 


5! 


lighting end all other domestic purposes, without any restriction a3 


‘to the use of any forn of illuminant. 


Huddersfield.—In his recent annual statement, the Mayor said that 
the progress in the development of the electric supply department 
had during the past 12 months exceeded all previous records. 

He said 626 additional consumers had been connected (bringing the 
total to 5,814), with the equivalent of 14,970 8 c.p. lamps, bringing the 
total connections to 255,556 8 c.p. The motors connected had been as 
follows: 79 single phase, 265 m.P., total 2,475 n.P.; 77 three phase, 
1,027 u.r., total 5,921 H.P., making a total horse-power of 8,396. T here 
were 738 motors connected to the single-phase supply mains and 441 
were supplied from the three-phase mains. The new 5,000 kw. turbo- 
alternator, ordered at the beginning of the year, was being erected, but 
owing to the war it would be very much behind the specified date for 
completion, and the same difficulty was being experienced with the 
delivery of the converters which were to be erected at the tramway 
power station to enable the tramway department to use the energy 
generated at St. Andrew's-road works. It was expected that this supply 
would be available carly next year. Mains had been laid in many roads 
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during the past 12 months, representing 72 miles of road work, bringing 
the total length of mains laid to 162} miles. The public lighting in the 
Longwood ward has been converted from gas to electricity, and at 
Longroyd Bridge and Lockwood improvements had also been effected 
by adopting electricity, 

London Electricity Supply Bill.—At Tuesday's mecting of the 
County Council, in answer to Sir John Benn, the Chairman of the 
Parliamentary Committee said the notices for the Council's Elec- 
tricity Bill had not been drawn so as to allow of the County Council 
being made the controlling authorit v. 

Sir Jons Benn then moved the adjournment of the Council so as to 
raie the matter, and charged the leader of the party in power with a 
breach of faith, inasmuch as he alleged Mr. Jackson had given the assur- 
ance that Parliament would deal with the question of the Council being 
the authority. 

Mr. CvRIL JACKSON denied giving any such assurance, and pointed out 
thit the whole tenor of the report was against the suggestion. 

The motion was defeated. 

Long Eaton.— The Urban Council have decided not t» appeal to 
the House of Lords against the recent decision of the Court of 
Aprealing, upholding the judgment of Mr. Justice Sargant on the 
question of the preferential charges for electric current. 


Provisional Order Revoeation.— The Board of Trade have revoked 
as from Nov. 11 the Ashford Electrie Lighting Order, 1911, as to the 


whole area of supply. 

Slaithwaite, — The electricit. supply question was considered at the 
meeting of the Urban Council last week. 

A letter was read from Mr. A. B. Mountain, of Huddersfield, stating 
that as the Council were asking terms from other engineers, professional 
etiquette debarred competition in that form, and he regretted he was 
unable to submit terms under those conditions, 

The Yorkshire Electric Power Co. forwarded terms on which they would 
supply electricity in bulk for 21 years ; the Council would be required to 
guarantee a minimum use sufficient to ensure a reasonable return on 
expenditure by the company. Owing to the national crisis, the company 
were not disposed to incur expenditure at present. which could be avoided 
of deferred, and it was suggested that the Council might feel disposed to 
co-uperate by advancing the capital for the extension of their mains, 
which the company would repay with interest by annual instalmenta. 

The Electricity Committee reported that they had seen Mr. W. O. 
Pepper and Mr. J. Schofield, of Bradford, with regard to the appointment 
(f à consulting engineer to advise the Council on their s:heme for gene- 
rating and distributing electric current within the district, and it was 
decided toengage Mr. Schofield to prepare a scheme for supplying 50,000 
units of energy per annum, his remuneration to be fixed on ascertaining 
the probable cost of the scheme. 

Stoke Newington (London).—Mr. S. Hann received permission ata 
recent meeting of the Borough Council to join the forces. He made 
a similar application some time age, but the Electricity Committee 
persuaded him from leaving the electricity underiaking at that time. 


Swinton and Pendlebury.—The salary of the electrical engineer 
(Mr. Busbridge) has been increased to £200 per annum. 

Tondridge.—At present the equivalent of 24,214 30-watt lamps 
is connected, 

The electrical engineer (Mr. P. Plunkett) has reported on the effect of 
the installation of the Diesel plant on the fuel costs for the half-year ended 
Sept. 30. Of the 193,631 unita generated (against 184,357 in 1913) 93,977 
were supplied by the oil-driven plant ; the cost of coal was £274 and of 
oil £104 (ayainst £459 for coal in 1913 ; the fuel cost per unit was Otd. 
«team (azainst 0:598d. and 0:27d. oil, the total fuel cost per unit being 
Wid. (0^598d.) The figures show an increase of 9.274 units generated 
for 1914 and a saving of £79. 103. 9d. in cost of fuel. There was also a 
saving of 2,805 units on current used in the works owing to less pumping 
being required for the Diesel engine. 

Wakeflli,—The new headquarters of the West Ridinz Con- 
bulvy ia Cliff-lane ar» provided with an independent electric 
generating plant. 

Westminster.—In Octobez the Cit; Council decided to continue 

for one year from Jan. I next the contract with the Westminster 
Electric Supply Corpn. for the supply of electrical energy to the 
Council at 24d. per unit for lighting and 1d. per unit for other pur- 
poses, 
The corporation has intimated that owing to the continued increase in 
the cost of coal and other expenses, they are unable to supply the Council 
with current at 21d. per unit for lighting. but they suggest that a new 
aurrement be entered into for three years, and the rates to be 3d. per 
Unit for lighting and Id. per unit for power. The Council are recom- 
mended to agree to the company's revised charges, the agreement to be 
subject to termination by three months’ notice expiring at the end of the 
5t year, o7 at the end of any succeeding year. 


LIGHTING AND POWER NOTES. 


: Aldershot.—-The Council has reduced the charge for public electric 
luhting, as from Jan. 1 next, by 5s. per lamp per annum, and the 


"harte for current supplied to ordinary consumers has been reduced 
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Birmingham.—The chief constable (Mr. C. H. Rafter) has received 
an order from the Home Office restricting the public and private 
lighting. 

All sky signs and conspicuous illuminated lettering and powerful 
external lights used for advertising or the illumination of shop fronts 


shall be extinguished, ; 
In brightly-lighted streets and squares a portion of the powerful lights 


shall be extinguished or lowered, and all lights which are not extinguished 
shall be shaded or obscured so as to cut off direct light from the lamp in 


all directions above the horizontal . 
All large lighted roof areas shall be covered over or obscured, or the 


lighting intensity reduced to the minimum possible. 

The lights of tramears and omnibuses must not be more than is sufficient 
to enable fares to be collected. 

Blyth.—The loca! shipbuilding and Dry Docks Co. are substituting 
clectrically-operated pumps for the steam pump hitherto used for 
their graving docks. The new plant will consist of two Gwynnes' 
pumps, each capable of pumping 24,000 tons of water in two hours, 
driven by two 250 H.P. Bruce Peebles motors running at 330 revs. per 
min., and taking current from the mains of the Newcastle-on-Tyne 
Electric Supply Co. 

Epsom.—Owing to the large amount of water taken by the Epsom 
War Hospital, the Council is considering a proposal to instal an 
electrically-driven turbine pump at the Downs reservoir. 

Military Camp Lighting.—-The Military Authorities have azreed 
with the Isle of Wight Elestrie Light & Power Co. for the supply of 
electric current for lighting the new huts and camping ground at 


Parkhurst. 

Workhouse Lighting.—Bir.ningham Guardians have decided, on 
the recommendation of the House and Intirmaries Standing Com- 
mittoes, to apply for sanction tə borrow £7,600 for the electric 
lighting of Dudley-road Infirmary and the Western.ro: 1. House, 
Electric current will be supplied from the Corporation maias. 

Willesden Guardians are recommended to inform the Council that, 
having regard to the increased expenditure on electric lighting, it is 
the intention of the Guardians to discontinuos the use of the Council's 
electrical energy as from Dec. 1 for a period of 12 months. Daring 
this period the Guardians propose tə use their own plant to gene- 
rite electricity in order to mak» a more efficient test as to the 
comparative costs of the methods of producing steam and elec- 
tricity necessary for the requirements of the institution. 


TRACTION NOTES. 


Aberdeen.—The Tramways Committee have asked the general 
manager (Mr. R. 8. Pilcher) to report upon the proposal to purchase 
the undertaking of the Aberdeen Suburban Tramways Co. In the 
meantime a motion to ter.ninat? the agreement with the company 


has been deferred. 
Brighton.—The Corporation are recommended by the Tramways 

Committee to apply for sanction to a loan of £4,000 (for a period of 

30 veara) to carry out extensions and improvements at the tramway 


depot. 

Brighton-Hove Trolley Omnibus Scheme.—Hove Council decline 
to enter into any conference with Brighton Corporation in reference 
to the scheme for the equipment of certain through trolley omnibus 
routes, and it will now be necessary to go to arbitration on the point. 


Dundee.—Last week the Tramwavs Committee decided, on the 
advice of the manager (Mr. P. Fisher) to purchase new machinery for 
repairing the tramway lines. 

Mr. Fisher explained that the svstem of bonding and cutting rails 
which they had been employing was that of a German firm, and they were 
under the necessity of looking out for another. The tramways all over 
Britain were trying to find a way to avoid sending money to Germany. 
He and his assistant (Mr. Paterson) went and examined a new acetylene 
welding plant at work, and they had come back thoroughly satistied that 
it was a success, and that they could do it themselves. The plant for 
welding would cost about £80, and for rail-cutting about £40. The cost 
of working it would amount to Ils. 4d. per joint, while the old way cost 
them 30s. a joint, so that they would be effecting a considerable saving. 

East Ham.— By azreoment the asseisment of the tramways under- 
taking has been fixed at a nei rateable value of £1,000, taking effect 
from April 1 last, and remaining in force until Sept. 30, 1915. Tho 
effect of the revision is a saving of £1,459 per annum. 

Liverpool.—Mr. Russell Taylor has been appointed chairman, and 
Ald. Fred. Smith vice-chairman of the Tramways Committee. 

L.C.C. Tramear Lighting.— At the meeting of the London County 
Council last week the chairman of the Highways Committee (Mr. 
G. H. Hume) stated, in reply to a question, that a number of experi- 
ments had to be made in regard to a standard of tramcar lighting, 
but a scheme by which passengers could see to read and conductor3 
to cancel tickets, while requirements as to diminished lighting would 
be fulfilled, had been arrived at, and was now generally adopted. ~- 
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L.C.C. Tramways.— Islington Council have endorsed the recom- | has been made with the erection of the power house, as well as with the 


mendation of the Works Committee to oppose the proposal of 
London County Council to construct tramways from Seven Sisters- 
road to the vicinity of Crouch Hill station. | 

Owing to the opposition of the Westminster City Council to the pro- 


, jected tramway from Victoria to Westminster Bridge by way of Victoria- 
| street, the London County Council have abandoned the scheme. 


On Tuesday Mr. Johnstone asked what was the cost of preparating the 


' tramway scheme which was emasculated by the Council on the 10th ult. 


and in reply Mr Hume said the cost of the general preparation of the 
scheme was about £1.2€0 without taking into account the time of the 
chief officer. He had reason to believe that not a penny of the cost had 
been wated. 


Preston.— The Council have reccived a petition by 117 Fulwood 


. residents for the extension of the tramway route to Fulwood Church. 


Saddleworth.— The proposal of the Stalybridge, Hyde, Mossley & 
Dukinfield Joint Tramways & Electricity Board to obtain powers to 


. extend their tramways to the Saddleworth district will not be op- 


. reduced by agreement between the parties to £35,000. gross 


‘force until Sept. 30. 1915. 


posed by the Urban Council. 

West Ham.— The assessment of the tramway undertaking has been 
| and 
£10,500 rateable value in the parish of West Haim, and £900 gross end 
£500 rateable value in the parish of East Ham. 

The figures will take effect from the April rate, 1913. and remain in 
The appeal of the Corporation against tho 


- ¢gsessment has, therefore, been withdrawn. 


lighting scheme at a cost of £1,000, 
, water power. 
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Australasia.— The © Australian Mining Standard” says a scheme 


—— 


TINI 


MINIHI 


— 


for the electric lighting of Alexandria (Victoria) has been presented 


to the local council. 

The electrification of the Kew (Victoria) horse tramway. has been 
commenced. ft will in future be controlled by the Prahran and Malvern 
Tramway Trust. The Brunswick-Coburg (Victoria) Tramways Act 
Amendment Bill has been passed by Parliament. ` 
. Ata public meeting at St. Leonards (Tasmania) it was decided to ask 
the local council to detine a lighting area, and take a poll of the rate- 
payers as to the advisability of permitting Launceston council to supply 
electricity at St. Leonards, | 

Barcaldine (Queensland) Courteil have decided to adopt an electric 
It is intended to work the plant by 
An electric generating plant driven by suction gas is to be 


established for supplying current to the shires of Lancetield and Romsey 


(Victoria) The outlay is expected to be about £4,000, © Direct current 
will be distributed at 460 volts. 


The eleetrie supply committee of Melbourne Council propose to spend 


. about. £145,000 during the next three years on extensions of plant and 


services. The amount to be expended in 1916 includes the cost of a 


|.,000- kw. three-phase turbo-alternator and additional boilers. 


~ 


The Rushworth (Victoria) municipal electricity works were opened on 
Sept. 17. Messrs. McCarty, Underwood & Co., were the consulting 
engineers and the whole of the electrical equipment in the power house, 


the distributing mains and street-lighting were carried out by the India 


Rubber, Gutta-Percha and Telegraph Works Co. During the last two 
years this company has completed. electrie lighting plants in Mortlake, 


| Koroit, Horsham, Davlesford, Dandenong and Shepparton (Victoria) and 


- Narrandera, Temora and Goulburn (N.8. W.) 


The electrical equipment 


“at Rushworth includes a 40 kw. generator, the distribution is on the two- 


wire system, and the voltage at consumers’ terminals is 230. 

The work of electrifying the Hawthorn-Kew (Victoria) tramway has 
been commenced. When completed the line will be taken over from the 
contractors by the Kew Council. | 

In their report for the year ended June last the Commissioners of the 
Victorian Railways state, on the subject of the electrification of the 
Melbourne suburban lines, that, despite the large amount of preliminary 
and detail work inseparable from a scheme of such magnitude, satisfactory 
progress has been made with the different portions of the work, and Mr. 
E, P. Grove, who (as representative of Mr. C. H. Merz) arrived in Mel- 
bourne in October, 1913, has, with his staff, since been actively engaged 
in the supervision of the work already in hand at the sub-stations, the 
Jolimont car repair shed and the Newport power house, The principal 


' contracta which had been let at June 30, 1914, are: Condensing plant, 


circulating water pumps and accessories for power station, G. Weymouth 
Ptv., £85,252; equipment for sub-stations, Siemens Bros; Dynamo 


. Works, £201,624 ; overhead contact lines and power transmission lines, 


British Insulated and Helsby Cables, £278,286 ; power station buildings 
and boiler equipment, Babcoek & Wileox, £427,720 ; six 10,000-kw. sets 


of turbo-alternators and transformers, C. A. Parsons & Co., £182,046 ; 


switehgear for power station and sub-stations, Siemens Bros. Dynamo 
Works, £140,070; equipment for motor and trailer coaches, General 
Electric Supply Co. (U.8.À.), £676,180 ; provision and laving of 20,000- 
volt feeder cables, &c., British Insulated and Helsby Cables, £259,121 ; 
- total, £2,250,299. The ditferent contractors have the manufacture of 


` the necessary plant and equipment well in hand, and substantial progresa 


excavations for the conduits, pits, &e.. and the provision of sidings, It 
is anticipated that the first section of the car repair shed at Jolimont will 
be completed about December, 1914. 

Canadian Wire Nails.—Ow ing to the cessation of the supplies of 
certain articles from Germany to Great. Britain, Canadian manufac. 
turers are turning attention to the production of wire nails, cut nails, 
nuts and bolts, machine serews, barbed wire and other good: in this 
class, and there have recently been some large orders given to 
Canada for these commodities, One of these orders was for 2.000 
tons of wire nails. Canada regards the outlook for this class of 
business as most encouraging. 


Jamaica.—A meeting of taxpavers of Spanish Town recently 
passed a resolution in favour of the adoption of electric lighting in 
the streets, and the chairman of the Parochial Board promised that 
the Board would do its best to carry the taxpayers’ wishes into effect. 


South Africa.—The * British and South African Export Gazette” 
says the clectric lighting scheme fcr Ladybrand (Orange Free State) 
has been sanctioned. 

An extension of the Cape Town municipal electric supply undertaking 
is about to be carried out at a cost of £100,000. 


FOREIGN NOTES. 


Argentina.—Th^ ** Review of the River Plate" says the work of 
equipping clectricity works for public and private supply at Alejo 
Ledesma (Province of Cordoba) is being carried out. 

Are lamp carbons imported into Argentina in 1913 were 6,009 metric 
tons, in 1942 7,142 tons, and in 1911 4,637 tons. 

Large quantities of arc lamp carbons have hitherto been imported from 
Europe, and the cessation of imports from that source should prove 
beneficial to the Com pania Industrial de Electricidad, which possesses the 
only carbon works in Argentina, These works are well equipped and are 
said to be capable of meeting the demand. 

Government recent Iv called for tenders for the supply of cleetric current 
for lighting the port of Buenos Aires, working of cranes. &e. Two tenders 
were received, as follows: Are lamps: Compañia Italo. Argentina 
80:0475 gold per unit; Compania Alemana ‘Transatlantica 80-0525. 
Cranes, &c., (including maintenance): Jtalo- Argentina $0-0235 gold per 
unit, Alemana 80-0825, The contract is to be for 12 years. 

British and Irish electrical goods sent from the United Kingdom to 
Argentina during August were valued at £37,269, including £11,800 for 
machinery and £10.09] for electric cables, &c. 

A decree has been issued approving the plans presented by the Buenos 
Aires Western. Railway Co. relating to the electrification of the system 
between Plaza Once and Buenos Aires. Port and Plaza Once and Merlo. 

Government has granted permission to the Sociedad de Electricidad 
de Dolores to work as a limited liability company. 

La Plata electric tramway returns for the first six months of 1914 show 
miles run. £214,579. compared with 1.191.741 in the corresponding half 
of 1913, and receipts $597,789 (8591.31 1). 

The output of the River Plate Eleetric Light Co., La Plata, for the first 
six months of 1014 was 4.941.859, compared. with 4,838,949 in the cor. 
responding half of 1913. 

In connection with the application made by Mr. J. Nogue for a con. 
cession for an electric tramway in Rosario, the City Council are of the 
opinion that tenders should be called for the construction of same so as to 
give the existing company the right of construction under equal conditions, 
in accordance with the terma of ita contract. 

The Director-General of Hydraulic Works has placed a contract with 
the Societé des Grands Travaux de Marseille for port works at Quequen 
to cost about £400,000. The works include the supply and erection of 
cranes and. electrical plant. 


Crete.—A consular report from Crete says many Government and 
municipal contracts have been put up lately in Canea and Candia, 
such as construction of ports, tramways, electric lighting. &c.. and 
British manufacturers are urged to take more notice of such contracts, 
for which Continental firms are only too happy to tender. The 
language of the country is modern Greek, but French and Italian i5 
in use for foreign business correspondence. 

New telegraph lines have been erected. from (anea to Rethymo via 
Vamos, and from Candia to Sitia, San Nicholas and lerapetra. The 
Government has also undertaken the erection of telephones in (‘anea, 
Candia and Rethymo and a swiss engineer is engaged on the work. 

Electric Traction in the United States.—The Chicago, Milwaukee 
& St. Paul Railroad Co. have signed a contract (amounting to 
$2,000,009) with the General Electric Co. for the electrification of its 
Puget Sound lines. The company are elaborating plans for the ex: 
penditure of $13,000,000 for similar purposes. 

Malines (Belgium).— According to Reuter’s Agency the Germans 
have installed clectric street lighting in this much-damaged cathedral 
town. | PEN 

Spain.—A concession has been granted by the Ministerio 0S 
Fomento to don José F. Solorzano v Freire for the construction © 
an electric tramway from Ferrol to Santa Maia de Neda. 

H.M. Consul at Seville stated in à communication dated Sept. 7 that 
electricity is largely used in Spain; almost every small village !3 bril- 
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£920,850 and in 1913 £779,500, the figures for Austria-Hungary being 


lantiy lighted with electric light, and all dy namos, meters, fittings, 
lamps and everything appertaining to this industry come from Germany. 
The November report of the British Chamber of Commerce for Spain 
gavs at present these articles continue to reach Spain via Italy, but the 


prices have been raised some 25 per cont. ' 
In an article on * Capturing German Trade " in the same “ report,” it 


is stated that the Spanish market for general goods has been almost 
monopolised by the Germans from an entirely mistaken idea in England 
of the insecurity of the market. The Spaniard is a man who wants to 
pay his debts, but he likes to be visited. ^ Many supplies have ceased, and 
hundreds of good houses in Madrid and elsewhere have appealed to the 
Chamber for the addresses of manufacturers in England. The result 
has been lamentable. One house has written (in French’ to over 200 
manufacturers of different articles, and has received only 20 replies The 
Chamber has received hundreds of catalogues and price lists, only one 
of which had an inset in Spanish and one was in French. British manu- 
facturers were told to '* wake up years ago. but simply turned over and 
slumbered again." One should not depend so much on shippers with 
German names. The only * British manufacturors ". who seem to be 
known in Madrid are Manchester and Birmingham houses whose names 


gencrally end in " stein ” or something similar. 


MISCELLANEOUS NOTES. 


Belvedere Works Silver Band.—This band won the Warwick 
Challenge Cup at the Wandsworth contest on Saturday, Nov. 2]. 
During the year the band entered seven competitions, winning six 
first and one third prizes. 

British Electrical Federation and the War.—.\s a stimulus to enlist- 
ment, the periodical report of the British Electrical Federation 
Mutual Aid Fund seeks to set an example by urging all eligible em- 
ployees of its 50 tramway, omnibus and electrical undertakings to 
join the army, and by its assurance that their places will be kept open 
and their dependents properly supported in their absence. 

Although the fund is subjected to the strain of departing subscribers 
and increasing dependents, it is in a sound condition, with a substantial 
balance in hand. Out of 7,432 men, 757 have gone to the war. These 
figures apply to all the companies of the Federation with the exception 
of the Metropolitan Electric Tramways (Ltd.) and its allied companies, 
for the benefit of whose employees the T.O.T. (Tramway, Omnibus, Tube) 
Mutual Aid Fund has been established. 


Christmas Cards.—Just as it is pretty well known nowadays that 
Berlin wool does not come from Berlin, so it is, or should be, known 
that all the good Christmas cards do not come from Germany, 
although in the past we fear that the cheap and good German article 
has proved a great attraction to the British Empire retailers of this 
article. We have not a great deal to do. with Christmas cards 
ourselves, but we are asked by the Newsagents', Booksellers’ and 
Stationers’ National Union to implore our readers to realise that the 
trade in Christmas cards is a very large one, may this year be much 
greater than ever, and that it would be cruel to stop the sending out 
of these cards in view of the fact that British industry can supply all 
needs in this respect ; any injury that is done will be done to this 
growing British industry. The Union is naturally anxious to dispel 
any doubts in regard to this matter, and we are pleased to write that 
we are satisfied that the great bulk of private Christmas and New 
Year greeting cards on offer for the coming “ festive ” season wil! be 
of British manufacture. These cards will assuredly be greatly wel- 
comed by our splendid boys at the front who are defending inter- 
national Freedom and the Right of the smaller nations to a peaceful 
existence. We can announce that the King and Queen have placed 
a Christmas card order with Messrs. Gale & Polden, of Aldershot and 
London, - l 
Competition with Germany and Austria-Hungary.—In connection 
with the campaign undertaken by the Board of Trade on the advice 
of their Advisory Committee on Commercial Intelligence to assist 
British manufacturers and merchants to secure trade formerl y in the 
hands of German or Austria-Hungarian firms, the Board have received 
à large number of inquiries for names of sellers or buyers of articles 
of which the sources of supply or markets have been interfered with 
hy the war. ` 
i Special arrangements have been made in the Commercial Intelligence 

ranch of the Board for dealing with the inquiries, and lists are being 
prepared and circulated of articles which inquirers desire (a) to purchase 
and (b) to sell.. The third list, in which was incorporated the first and 
second lists, was published on October 14; the fifth list is now ready and 
zi be obtained by United Kingdom manufacturers and traders, together 
NA of the previous lists, on application to the Branch. British 
pe d in any of the goods mentioned should communicate with 
^, t, «ctor of the Commercial Intelligence Branch of the Board of Trade, 
3, Basinghall-street, London, .E.C. l 

German and Austro-Hungarian Exports.—Further pamphlets have 
M T Issued by the Commercial Intelligence Department of the Board 

rade as to the exports of Germany and Austria-Hungary. 


he value of milling machinery exported from Germany in 1912 was 


£43,000 and £34,815 respectively. The British figures are not available. 
The principal German markets were Russia, Roumania, Belgium, France, 
Italy, Servia, the Netherlands, Sweden, Brazil, Chile, &e. The Austro- 
Hungarian exports were mainly to Russia, France and the Balkan States. 

The 1912 exports of plate glass from Germany were valued at £578,050, 
and the Austro- Hungarian figures for 1913 were £164.390, compared with 
£713,000 for the United Kingdom. 

The value of the exports of copper goods from Germanv in 1912 was 
£2,663,600, and from Austria-Hungary in 1913 £476,700, while the 
exports from the United Kingdom in 1913 were valued at £3,006,800. The 
chief German markets were Switzerland, France, the Netherlands, Spain, 
Denmark, Italv, Russia, Brazil, Norway, Sweden. Turkey, Chile, &c. ; 
while the British exports were mainlv to British India, Australia, British 
South Africa, Brazil, Egypt, Turkey, Argentina, France. the Nether- 
lands, the United States, Japan, Dutch East Indies, Norway, Spain, 
Chile, &c. 

Inquest.— An inquest was held at Wolverhampton on Saturday on 
Thomas Henry Simcox, tramcar driver, in the employment of the 
Wolverhampton Corporation, who died suddenly ou the 18th inst. 

ARTHUR M. Pitcirorp, conductor on the ear driven by Simcox, showed 
that they were proceeding from Wolverhampton to Willenhall, when the 
car ran off the line through a stone being in the points of a loop. Thev 
made a connection with another car and connected a cable from the rail 
to the buffer. At that time Simcox stood with one hand on the controller 
and the other on the hand brake, but was suddenly seen to bend down, 
as if to pick up something from the floor. A second later he collapsed in 
a heap on the car, and when taken away to the hospital did not show any 
sign of life. | 

In answer to the Coroner, the witness said Simcox appeared to have 
had a shock, although he could not understand it, as the car was not alive. 

Dr. Brack, who made a post-mortem examination of the body, said 
the evidence was insufficient to enable him to form an opinion, but it was 
quite possible that clectric shock was the cause of death, 

The inquiry was adjourned for a week. 


Rubber Exports Prohibited. —An order in Council has added raw 
rubber tothe list of articles the export of which is prohibited to all - 


destinations. 


. Siemens Bros. Companies.—In the House of Commons on Monday 
Mr. Runciman stated, in reply to a question by Mr. Joynson Hicks, 
that an inspector was appointed some time ago under the provisions 
of the Trading with the Eenmy Act in the case of Siemens Eros, & 
Co. (Ltd.) and of Siemens Bros. Dynamo Works (Ltd.). 


Useful Arts Catalogue.—We have received a copy of the catalogne 
of books on the Useful Arts which have been added to the Newcastle- 
on- Tyne Central Libraries from 1903 to date. 

We have noticed with pleasure that there are very good representative 
lists of books on electrical and mechanical engineering, chemistry, mining, 
shipbuilding, commerce and business generally. In our opinion the 
members of the Libraries Committee are right in attaching importance 
to up-to-date works on the useful arts; they are a much better invest- 
ment for an industrial, progressive community like that of Newcastle 
than works on fiction, &c. The catalogue is excellently arranged and 
classified, and reflects credit on the librarian (Mr. B. Anderton, M.A.) 


and his assistants. 


Workmen's Compensation.—In a report on the working of the 
Workmen's Compensation and Employers’ Linbility Acts during 
1913 it is stated that during the year the approximate charge borne 
by the seven great groups of industries in the United Kingdom 
(mines, quarries, railways, factories, harbour: and docks, constric- 
tional wor&s and shipping) under the Workmen's Compensation Act 
was about £5,000, 000.- EP E 

The actual amount paid as compensation was £3,361.650, against 
£3.174.101 in 1912, costs of management, commission, and legal and 
medical expenses accounting for the balance The return glves 
the: number of employers included as 138,685, and the aggregate 
number of persons employed was more than 7,500,000, of whom 5,250,000 
were employed in “factories “` In these industries compensation was 
paid in 3,748 cases of death and in 476.920 cases of disablement The 
average payment in the former was £159 and in the latter £5. 16s. The 
annual charge averaged 8s. 11d. per person employed, ranging from 5s. 
in the case of factories to 24s. 3d. in mines, 24s. in docks and 13s, Sd. in 
constructional works. In the coal mining industry the charge arising 
under the Act worked out at about L-O9d. only per ton of coal raised. In 
respect. of the 25 industrial diseases under the Act compensation was 
paid in 27 cases of death and in 8.233 cases of disablement. The bulk 
of these (90-8 per cent.) occurred in the mining industry, and of the re- 
mainder 569, or 6-0 per cent., were cases of lead -poinsoning. 

Only a very small proportion of the claims under the Act became the 
subject of litigation. The total number of cases taken into court was 
10,208. - Many of these, however, were applications for dealing with 
allowances that had already been granted, and many were settled out of 
court or otherwise disposed of, so that the actual number of original 
claims finally settled within the cognisance of the courts was onlv 5.701, 
and of these claims the decision was in favour of the workman in 4,392, or 


77 per cent. 
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Steam Turbo-Generators. | TE 

Loxpon County Council invite tenders for the provision of 
two Steam Turbo-Generators of 8,000 kw. capacity, and Auto- 
Transformers, &c., for the Greenwich generating station. Speci- 
cations, &e., mey be obtained from the clerk of the Council, Sir 
Laurence Gomme, County Hall, Spring Gardens, S.W. Tenders 

© by Il a.m. of Tuesday, Dec. 22. See also an advertisement. 
Cable and Wire. 

The CoMMISSIONERS OF H.M. Works, &c., invite tenders; for 
one vear's supply of Electric Cable and Wire. Forms oi tender, 
conditions of contract, &c., may be obtained from the Controller 
o1 Supp'ies, 18, Queen Anne's Gate, Westminster, S.W. Tenders 
to the Seeretazy, HM. Office of Works, &c.. Storey's Gate. 
London, S.W., by 11a m. Monday, Dec. 7. Sce an adrertise- 

ment, D 
Electric Lighting Installation. | 

Treopineton Urban District. Council invite. tenders for an 
Electric Licht Installation at their sewage disposal and refus 
destructor works. Specification and form of tender, &e., from 
the consulting engineer, Mr. Wm. Fairley, Parliament Mansions, 
Westminster, S.W., or from the surveyor, Mr. Marshall Hsins- 
worth, Public Offices, Teddington., Tenders to the Clerk of the 
Council, Mr. G. H. Salmons, Publie Offices, Teddington, by 
Dee, 7. See also an advertisement, 

Telegraph and Telephone Material. | 

The Deputy Postmaster-General, Brisbane, will receive 
tenders until Jan. 6 for supply of Copper Wire and Accessories 
(schedule 396), and Paper-insulated Lead-covered Cable 
(schedules 327 and 328) for the AUSTRALIAN COMMONWEALTH 
Postmaster-General’s Department. | Specifications, &e., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 
See advertisement, 


Rotary Converter Equipments. 

WALSALL Corporation invite tenders for the supply. delivery 
and erection of six 250 kw. and one 500 kw., Rotary Converter 
Equipments. Specifications may be obtained from the consult- 
ing engincer (Mr. E. M. Lacey), 12, Victoria-street, 5. W. Ten- 
ders to town clerk (Mr. Herbert Lee), Council House, Walsall, by 
10 a.m. Dec. 8. 

Cables, Static Transformers and Sub-Station Switchgear. 

The Council of the Metropolitan Borough of Bethnal Green 
invite tenders for the supply and delivery of materials and plant 
manufactured by British firms and for the execution of works 
in connection with their electric supply undertaking, including 
hich and low-tension Cables and Roadwork, Static Transformers 
and Sub-station Switchgear, Copies of specification, conditions 
and form of tender nay be obtained from the town clerk, Mr. 
David J. Keep, Town Hall, Bethnal Green, London, E. Inquiries 
as to specification may be made to the consulting engineer, Mr. 
Harold W. Couzens, 50. Queen Anne's Gate, Westminster, S.W. 

-Tenders to Town Clerk by noon Wednesday, Dec. 12. 
Cables. 7 

Tenders are invited for the supply of quantities of Single 
Conductor and Concentric Lead-covered Cable to the MEL- 
BOURNE Corporation. | Specifications from the agents for the 
City Council, Messrs. MeIlwraith, McKacharn & Co. Ppt y. (Ltd.), 
Billiter-square-buildings, London, E.C., to whom teniers by 

n Dec. 9. ! 

tenders are invited for the supply of Paper-insulated Lead- 
able (schedule No. 328) to the AUSTRALIAN COMMON- 
WEALTH Postmaster-General’s Dept. Tenders to the Deputy 
Postmaster-General, Brisbane, by Jan. 6. Specifications from 
the Commonwealth Offices, 72, Victozia-street, London, S.W. 
Tenders are required by Ham. Des 23 for the supply of 
10 miles paper-insulated lead-coveced Telephone Cable ty the 
Victorian Reilwaya Depart nent. Specification, &c., from the 

Victorion Reilway Offices, Speacer-street, Melbourac. 


Switchgear and Ash Conveyor. 
Walsall Corporation want tenders by 10 a.m. Dec. 1 for 


eht, Medium and Lt. Switehgear. Specifications, from Mr, 
E. M. Lacey, 12, Vietoria-street, London, S.W. 

Loxpox County Council invites tenders for supply of h. and 
Lt. Switchgear and Gravity Bucket Ash Conveyor. Specifica- 
tions from the Clerk, County Hall, Spring Gardens, S.W. 
Tenders by ll a.m. Dec. 9. 
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Generating Plant, &c. 


MANCHESTER Electricity Committee invite tenders for 10. 


50,000 Ib. Water-tube Boilers, Superheaters, Stokers, &c. ; and 


two 15.000 kw. Turbo-alternators, Condensing Plant, Pipe. 


work, &e. Specifications from the Electricity, Department, 
Town Wall, Manchester, and tenders to the chairman of the 
Electricity Committee by 10 a.m. Dec. 16. 

JARNET Guardians require tenders by noon Dee. 7 for Electric 
Power and Lighting Plant, Electric Lift, Water-softening Plant, 
&c. Forms of tender, &c., from. Messrs. Williams & Cox, 34, 
Henrictta-street, Covent Garden, London, W.C. 

WINCHESTER Electricity Committce require tenders by noon 
Dec. 17 for supply and erection of one 500 kw. d.c. Turbo- 
generator, with condensing Plant, Pipework, &e. Specification, 
&c., from the City Electrical Engineer. 

Electrical and General Stores. ! - 
West Ham Guardians require tenders by 10 am. Dec. 10 for 
three months! supply of Electrical Fittings, Oils, &c.— Faris 
of tender from the Clerk, Union-road, Leytonstone, London, N.E 
Wiring and Fittings. Bate Gt 

LoxpowN County Council require tenders by 11 a.m. Dee. 9 
for Wiring and Fitting Star-lane elementary school, Fulham, 
S.W. (about 160 wiring points). Specification, &c., from the 
Chief Engineer, Spring-gardens, S.W. 

Tramway Material (Extension of Time). 

The time for the receipt of tenders by JoHANNESBURG Council 
for the supply of a Tramway Lay-out (Points, Crossings, Rails, 
&c.) has been extended. Alterations have also been made to the 
specifications, Tenders will now be received by the Town 
Clerk, Plein Square, Johannesburg, until noon Jan. 5. 
fications from the Controller of Stores, Johannesburg. 

Telegraph and Telephone Instruments and Material. | 

The AUSTRALIAN COMMONWEALTH Postmaster-General an- 
nounces that the date for the receipt of tenders to schedules 
303, 310, 311 and 316 is extended to Jan. 13, and the invitation 
for tenders to schedule 314 is cancelled. 

Tenders are invited for the supply of Telephone Instruments 
and Parts to the PosrMASTER-GENERAL'S DEPARTMENT IN 
AUSTRALIA. (Schedule No. 348.) Tender forms from the Com- 
monwealth offices, 72, Victoria-street, London, S.W. Tenders to 
Deputy Postmaster-General, Adelaide (S. Australia), by Dec. 9. 

The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
11 a.m. Dec. 15 for supply of 343 miles of Rubber-covered Copper 
Wire and 100 Neutral Track Relays ; and by 11 a.m. Dec. 28 for 
Three Static Transformers. Specifications from the Victorian 

Railway Offices, Spencer-street, Melbourne. 
Electric Lifts. "m E 

Tenders are invited by the Public Works Department of the 
Union of South Africa for the supply and erection of Five 
Electric Bed Lifts at the Alexandria Hospital, Maitland, CAPE 
Town. Specification, &c., from the Secretary, Public Works 
Department, Pretoria, or the District Engineers of the Public 
Works Department at Cape Town and Johannesburg. Tenders 
to the Chairman of the Tender Board, Provincial Auditor's 
Office, Cave Town, by noon Dec. 17. 


A 
TENDERS RECEIVED AND ACCEPTED. 2 
TH a 


] 

HAMMERSMITH (LONDON).—The Electricity Committee receive 
eight. tenders for the supply of various high and low-tension cables. 
The price quoted is for a drum of cach size required. , . Vue: 

Macintosh Cable Co. (recommended), £454. 15s. 14. ; Western Elestric 
Co, £132. 10s, 10d.; British Insulated & Helsby Cables, £440. 0s. 9d. ; 
Callender's Cable & Construction Co., £412. 12s. 4d. ; W. T. Henley s 
Telegraph Works Co., £442. 14s. ; Johnson & Phillips, £447. 14s. 4d. ; 
Siemens Bros. & Co., £453. 15s. 10d, ; W. T. Glover & Co., £456. 13s. 9d. 

Isuixefros.—In April last the Borough Council accepted the tender 
of Witting & Partners to supply and creet two cooling towers at the 
electricity works, but owing to the changed conditions due to the 
war the firm wrote that they were unable to carry out the work at the 
price stated, but would be prepared to do so at an increased pricy 
of £500. The Electricity Committee, being of opinión that ft would 
be td their ibiéerest to accept the firm’s revised offer, have recom: 
mended the Council accordingly. 
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Sr. Pancris (LoNDON)—The Electricity Committee has been con- 
sidering the question of obtaining supplies of cable required for 
replacing old cable as authorised by the Council. 

The Western Electric Co.’s price for cable (with copper at £57 per ton) 
was stated to be the lowest obtainable, and the company had stated that 
they had the opportunity of purchasing sufficient copper for the Council's 
requirements for the next two vears at the low price of £54 per ton, and 
they were prepared to do so if desired. The Committee, therefore, con- 
sidered it advisable to accept the offer of the Western Electric Co. to 
buy and hold copper at £54 per ton. | 

CoxpENsING. PLAwT.— The Mirrlees Watson Co. have recently 
received various orders for condensing plant, including the following : 

Devonport, Gravesend, Leeds and Manchester Corporations, Hamp- 
stead (London) Borough and Dartford Urban Councils, from the India, 
Rubber, Gutta Percha & Telegraph Works Co., Hubert, Davies & Co., 
the China Light & Power Co. and several colliery companies, &c. 

Grascow.— The Corporation have placed the following contracts 
for tramway stores :— | 

Stewarts & Lloyds, street poles and c.i. pipe connections ; St. Helens 
Cable Co., trolley feeder cable ; W. Baird & Son, steel plates for man- 
holes; P. & W. MacLellan, asphalt buckets ; Titan Trackwork Co., E. 
Allen & Co. and Hadfields (Ltd.}, special track work. 

SovtuWaRK (LoxpoN).— The. Electric Lighting Committee has 
purchased from Siemens Bros. 220 yds, of 0.1 by 0.05 by 0.1 cable, at 
£58. 4s, and is recommending the Council to sanction the purchase 
of au.p. motor from the General Electrie Co., at £30. 6s. 6d., and 
one 7$ H.P. motor from Siemens Bros. Dynamo Works, at £31. 4s. 6d. 

SUNDERLAND.—The Corporation have placed an order with the 
British Insulated & Helsby Cables for extra-high-tension expansion 
joints, with W. G. Farrow & Co. for box frames and covers and with 
E. T. Bennis & Co. for spare parts for stokers. 

WarsALL.—The Corporation have entered into a contract with 
Callender's Cable & Construction Co. for the supply and laving of 
cables required during the next two years at a schedule of prices. 
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COMPANIES’ MEETINGS AND REPORTS. 
West India & Panama Telegraph Co. (Ltd.) 


The seventy-fifth ordinary general mecting was held on Wednesday, 
Mr. Warrer BisHoe Krcosrogp presiding. 

The SECRETARY (Mr. J. Winser) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Since I last addressed you our manager and 
secretary, Mr, Robert T. Brown, owing to reasons of health, expressed a 
desire to retire after an almost. continuous service of 40 years. In 
acceding to his request the directors desire to place on record their high 
appreciation of the valuable and loval services he has rendered to the 
Company, and J am sure the shareholders and our staff here and in the 
West Indies will share the directors’ rezret at the loss of his services, 
and will join with them in cordially wishing Mr. Brown better health, 
and many years of well-carned repose. We have appointed Mr. Quick, 
the company's accountant, to be manager and accountant, and Mr. 
Winser to be secretary. Both of these officials have had about 40 
years’ experience of the Company's. affairs: As Mr. von Chauvin at 
the fast half-yearly meeting informed vou, it was thought desirable that 
| should again visit out stations in the West Indies, as 1 had not been 
there since the year 1904. Several important matters connected with 
e company's interests were under consideration in the various colonies, 
which it was felt could be more satisfactorily dealt with personally than 
Y correspondence. I visited the Isthmus of Panama, Demerara, and 
all the small islands with the once exception of Guadeloupe. which, 
tiie to an outbreak of smallpox, was declared to be an infected port. 
My Visit Was a satisfactory one, and I can report that in our various 
‘tations [ found the Company's business was being conducted with great 
attention and efticiency. : b l 
. The accounts submitted to you to-day need little comment. The total 
On the credit side of the revenue account is £11,482. compared with 
Do a decrease of £4,042. The traffic receipts show a decrease of 
1482, due largely to a less general activity in Porto Rico and to com- 
en In the telegraphic business of that island. On tho debit side 

,CApenses are £26,909, compared with £26,260 in the corresponding 
E 1913, an increase of about 2-4 per cent. The increase in 
"e in E. more than accounted for by one item—the extra cost of cable 
result of i which amounted to £2,006, compared with £1,21 i. The 
for a red c negotiations with the Imperial and Canadian Governments 
ited a uction of rates in return for an increase in subsidies were com- 
Ed both came into operation on the Ist October. The traffic receipts 

furrent half-year for the month of July were aboutjthe same as in 
Y of last year, ` In August and September, owing to the war, the 


——— e € 
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WANDSWORTH (LONDON).—The Borough Council have placed an . 


order with J. A. Henderson & Co. for cables required for the supply : 
of current to motor-driven laundry machinery at the baths, Balham. * 


BECKENHAM.-—The Council have accepted the tender of Spag- ` 


noletti Limited for Switchboard alterations and extensions at £867. 


Ww 


Walsall Corporation tramways department. 


Tantalum Traction Lamps.—Messrs. Siemens Bros. Dynamo. 
orks have received an order for the supply of Tant Ium lamps to the ` 


* 


Colliery Power Plant.—Messrs. Johnson & Phillips have received 


an order for the supply and installation of a 3.000-volt main switeh- 
board, power and lighting switshboards, 3,000-volt mining type 
switchgear, transformers, power cables for surfece, also shaft and 
in-hbve, together with lighting and telephones for the complete 
electrical equipment of the Kiveton Park Colliery, Sheffield. 


Commonwealth Contracts.—-The following tenders have been 


accepted by the Australian Government Department :— 


Postmaster-Generals Dept, Tasmania,—Warburton, Franki (Ltd), - 


cable £1,216; India Rubber, Gutta Percha & Telegraph Works Co., 
gable £306, 5s., Leclanché cells £8. Is. 6d., zines £7. 16s. 3d., pots 
£13. Os. 5d., sal-ammioniac £8, copper tapes £28. 10s., binders £49. 6s, 3d. 


i 


nd 13.000 copper tapes at rates; Western Electric Con e.b. switch- 
hoards £96. 13s, 4d., magneto switehboards, cordless, £92. 15s. ëd., 
ranslators £47. 15s.; Bullers (Ltd), spindles £38. 3s. 11d. ; Siemens? 


NA Dynamo Works, twisted pair wires, £00. 3s. 


Postmaster-Generals Dept. Adelaide. British General Post Office, 


relays, £11. 53. ; J. Paton & Co. CF. €. Buller & Sons’), wire, £31. 13s. 3d. 3 


abone, Feez & Co., g.i. wire, £317. 12s. 6d. ; J. €. Fuller & Sons (J. 


aton & Co., agents), tinned copper wire, £16. 


N.Z. Government Contracts.— The New Zealand Government 


Publie Tender Board have accepted the following tenders :— 


Hughes & Cossar, wire, £210 ; H. G. Anderson & Co., motors and start- 


ing apparatus, £400 ; B. L. Donne, switehboards, £1,834. 15s. ; A. D. 
Riley & Co., switchboards, £442. 103. ; Lawrence & Hanson Electrical 


Uo. , zines, £577. 


IA 


volume of traffic was very largely in excess of that of the corresponding 
months in any previous year since the Spanish-American war in. 1898 ; 
but until all our returns are received it would be somewhat haphazard 


to say what the effect. will be. 


Our British stations were practically 


taken over by the Government, and are required to be kept open day and 


night. 


The strain upon our ofticials is great, and l cannot speak too 


highly of the willingness with which they have accommodated themselves 


to the ususual circumstances forced upon them. 


I now move the 


adoption of the report and accounts. 


Mr. G. VON CHAUVIN seconded the motion, which was carried unani- 


mously, 


Mr. A. J. M. DRYSDALE said he desired to associate himself and all 


the shareholders present with the remarks made by the chairman with 
regard to their friend Mr. Brown, whom he had known for many years. 
His retirement would, he was sure, be felt by all with whom he was 


associated for so long a time. 


He felt sure that the gentleman who hac 


been appointed to succeed Mr. Brown would continue to serve the com- 


pany's interest to his best ability. 


All the same, they would regret the 


loss of an old and valued servant. and they all hoped that Mr. Brown 
would for many years enjov his well-earned rest. 


The sum of £209 was then voted to the Prince of Wales’ National 


Relief Fund, and a cordial vote of thanks to the elmirman and directors 
brought the procecdings to a close. 


AGAR, CROSS & CO. (LTD.)—The report for vear ended June 30 states 


that, after making provision for debenture interest, &c.,the trading has 
resulted in a loss of £85,182; from this must be deducted the £21,317 
brought forward, after deducting the preference dividend for half-vear 
to Dec. 31, 1913, leaving a debit balance of £63,865; to meet this the 
directora have transferred £64,000 from general reserve, leaving a credit 
balance of £135 to be carried forward. i 


BRADNINCH & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—At the 


recent meeting the chairman (Dr. Muir) said there were 94 consumers 


of current, in addition to five electrice motors. 


The total income for the 


year was £325. 19s. 9d.. and, after paving all charges and a dividend of 4 
pee cent. on share capital, there was £20. 1s 6d. to be carried forward. 


CASTNER-KBLLNER ALKALI CO. (LTD.)—The net profit for the vear 


ended Sept. 30 was £174,150, making with amount brought forward 
£190,636. The directors recommend that £32,500 be placed to depreci- 
ation reserve, £20,000 to general reserve, and they propose to pay a final 
dividend of 10 per cent. on £750,000. making (with the interim dividend 
paid in May) 15 per cent. for the year, leaving £18,403 to be carried for- 


ward. 


DELAGOA BAY DEVELOPMENT ODRPN. (LTD.)—At the mecting 


last week the chairman (Mr. H. K. Hevlands) said that the capital 
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METAL PRICES. 


J. B. Gamhem & Sons, 132, Upper amete rest. saadan, E.C., quote under 


expended on the electric tramways was £1,768, mainly on power plant M 
' date November 25, the following as the present basis prices 


and. new offices. With regard to the telephone concession which had 


lapsed, he had to inform them that they were unable to obtain a new New METALS. : per Ib. ; £ 
concession under satisfactory conditions. The Government had already Solid Drawn Brass Tubes........ Std. | Antimony .sseseeosessseso E53 0 
rea and were working a new service. The combined undertakings cud Cu cii queis. ee English Lead............. £19 $ 0 
S the corporation now consisted of the water supply, electric tramwavs, Brazed Brass Tubes ....sccecece 014. >.” OLD METALS. ton 
A lighting and power supply and the spacious Capitania building. Brass Wire ......++- enses. 73d. | Clean Scrap Copper ........ e5 0 0 
e increase in net revenue from all sources in Lourenco Marques for the "ard ii ees a anes ry a sees Copner Scrap...... £45 0 0 
year was 10 per cent. A contract under remunerative conditions had - Brass Sheets eh tag hae. Bid. Old Lead pm oies e d ` 
a an ee in Lisbon with the Portuguese Government for the is dine: iun Ljscseves “E16 iQ "D ; | 
y of electric power to the Government railway and wharf in j | per ton. | Hollow Pewter ............ £9) 0 Q iT 
Lourenco Marques, including the coal handling plant recently installed. Sepa pad MN E25 5 0 Gun Meier eerie te 9n 0 Q á 
That would involve additional capital outlay, but the contract would only Mr. A. Joseph, Earl-street, London-road, Southwark. London, S.E., quotes under date 
come into force after the declaration of peace. It was sufficient to say November 24, the following prices Or AR METALS :— ' 
that the revenue derived from that source in the past, and which was Aluminium Cuttings........ c5 O O | Old Lead (less usual Draft) .. £17 Fur “a 
e to ae at any moment, would now be secured to them for a term in de Brass ceseseee an R ` | Tea Lead...sessseeceeeeeee £16 0 0 (t 
of years. eir manager had sent a very excelle d de . Clean Copper... «eee eese Old Zinc......cesececcsece £19 1 ae 
years working: g ent a very excellent and full roport on the Braziery Copper»... «. «esse £46 ONO Holba Pode es A ; 
——— Minter on can suooly solder at thedelbowlhe nikas per tons Planer Soler fn a 
. rice r ton: r 
NEW COMPANIES AND MORTGAG ES AND or strip). £62: Commercial Tinman's Solder. £8); Blowoloe Solder. £90. - i Bar M 
acsi ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 
. = Í 
PTO ee .| ended. (a) No.of| an.n, |Inc. or dec, i 
NEW COMPANIES. ETT " | B | eis] Amount. [^ a i 
JERSEY ELE CTRIC LIGHTING & POWER CO. (LTD.) (138,351.)—Reg. | Aberdeen Corporation ... Nov. 18 1571 " 2| 25 42536 : 1 
Nov. 19, capital £50,000 in £1 shares, to take over from Druce, Walker | Anglo-Argentine ....- ...| op 18| 52459 | + 942 | t45 |2,4€0.739 T €6 an 
& Co ., & concession for the supply of electrical energy in the parish of St. Fede e seese |o" 21 3¢2 | — 74 | 34 15,296 |— 387 
Helier, Jersey, to acquire the benefit of certain contracts and agreements, BC T iE Ltd} .. 18 on E M 4 44030 D o : 
and to carry on the business of suppliers of electrice light and power, Birkenhead Corporation. . n. 92 1115 |] — 1023, 34 42.751 t 1,364 a 
electricians, &c. Reg. office: 13, City-road, E.C. pir MEAR AP E on T i. o — 705} 34 | 410356 |4 11,429 acd 
ackpurn Corporation .. » : = FE 
MASHAM & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (138,306.)—Reg. | Bolton Corporation aa: " b| bom l = feel oe | eum a | 
s 14, capital £2,000 in £1 shares (1,500 preference), to carry on the UL dl BP o ation) » 18| 16%4|+ <0) ¢ 69,837 |— 3,920 
j i , LU M 3 " k c CI n $7 E A cM m Soie 
B Na an Electio light company at Masham (Yorks), or elsewhere. Brighton Corporation ....| 4, 22 766 | — 1?7| $34 33366 |. 377 =, 
Om pany. . tBristol Trams & Carriage » «0 7,645 | + 370| 46 397.844 |4 22453 a 
C. .H. MASON & CO. (LTD.) (138.207.)—Reg. Nov. 4, £2,000 in £1 | BurpleyGorporation ....| » 23| 1233/2 34] qi | (0208 |y — 2 i 
shares to adopt an agreemnent with D. S. Davies and C. H. Mason forthe | Bury Corporation .......| » 22] 100} —  525| $34 45317 t 598 ae 
purchase of ie pu decus electrical, motor, mechanical and general ati ets et haa ej » a ins D it BO? —& 38,331 i 
engineers carried on by them at Gateshead. Private company. First borne-Redruth «e.e... " —- l 6,347 |. 126 ES 
directors are D. S. Davies and €. H. Mason (both permanent). RAN. oe I aa = E d 91,855 723 T 
City & South London Rly. i ios ^ A DE S pro e 
MORTGAGES AND CHARGES. Cork Electric Trams Co... , 19 441| — 12] 46 | 2319 — 89 e 
ENFIELD ELECTRIC CABLE MFG. CO. (LTD.) Mortgage dated Nov. 5, | gioxson,Corporation | 7 d&| "$4| 5 Miss | Sere [D ai E: 
1914, to secure £15,000, charged on frechold land and premises at. Brims- Dover Corporation... ... va : M ie T is — 
down, Enfield. Holders: W. Bakewell, G. J. Andrews and F. Plutte, pann cin Railway .| » 2 5 aa T a ds Ce —- QA E 
TOPSHAM FLECTRICITY/SUPPLY CO. (LTD.)—Debenture dated Oct, 15, | DundeeCorporation.....| s 18} 1478| — 83 | 127 Ci Bic" 
1914, to secure £100, charged on company's property, present and future, | . EastHamCouncil.......| 4 21 | 1144| — 153 | $33 38,696 |+ 5,162 
including uncalled capital. Holder: C. J. Gale : Erith Urban Council....- on " m A s 2 
g uncalled capital. Holder: C. J. Gale. Exeter Corporation...... » 20| 292|— 9| 34 | 1227 |+ : X9 
J. WBITEHOUSE (LTD.)—Particulars of £750 debentures, created Nov. Cisse So PTa Nor ee NE. A 18,891 | — 1,470 | 25 | E0461 |+ 1,47 : 
9, 1914, have been filed, whole being now issued, Property charged : Ciu ester Caras rude e B pi Es See MESS 
Company's undertaking and property, present and future, including | fHalifaxCorporaticn s,s.) » 17] Lèst | — "27| 33 | 76401 |+ 281 us 
uncalled capital. No trustees. Miei 7 ne TramsCo..| „ 18 722| — 4 7 7,935 |— . 373 s 
nigeseccoscoscsccecs oe ve e oe oe oe 
YORKSHIRE INCANDESCENT ELECTRICO LAMP CO. (LTD.)—Issue on Huddersfield Corpn......| 4, 2l 2437| + 130] 34 100,154 |4 7,921 P 
Nov. 7, 1914, of £3,300 debentures, part of series of which particulars | HellCermeraton «54.» 205 2,897) — 6| 94 Door ee due "pe 
have already been filed. Ilkeston Corporation..... » 18 gMel- 1| 3 4,379 — 199 3 
Ipswich Corporation ....-' 4, 24 346) — 47) Q4 15982 |~ 2 n 
€ omms] a| Ez Rm Wer Ww o. 
CI NOTES. Lanarkshire Trams Co. ..| 4 19 1,622| — ^ 85| 45 | 86533 |+ 7,243 M 
dE Lancashire United ......| s 18 1,415 | — 142] 146 15.520 |4+ 3,034 rs 
! —Ó Leeds Corporation ....-.. s. 2l 7436 | — 520| 34 281,105 |+ 224 | 
MEMORANDA (Nov. 26).—Bank rate 5 per cent. (since Aug. 8, 1914) vires iE n ME. : i a = i z D t 231 ai 
Price of silver, 23d. Consols Pay Days, Dec. 1. Lincoln € EE CA S NM ; i 106 —- y| y 4.236 T n " 
COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AYRES | Liverpool Overhead Rly.. o ".. Ere ae e 
(LTD.)—The directors announce that the figures received from the pd n E Unc R » 20 148 | — 51 15473 |— 2,045 T. 
manager in Buenos Ayres show a net profit in Argentina of about £74,000 London Élec. By. bo. p l1 | 47,046 | + 2,523 | 32 11,425,498 06,516 7n 
for the year ended July 31.last, an increase of more than 22 per cent. over | London United... ....... : a NE e M i ; 
1912-13. ; Having regard, however, to the existing state of the world's Me nonae » 2 lol); — 33 7 1,309 |—- 18 XLI 
affairs, and in particular to the fact that the moratorium in Argentina Manchester Corporation '" 2011 1554 | — T8i0 | 34 | 587,420 9.005 SEDE 
still continues, the directors consider it prudent to defer the distribution | Mersey Railway ........ im A ms vs oe Ee » 
of the half-year's interest on the preference shares due 15th inst., until Mo d Dist. Rly.... » " s s T T Tal, 
conditions become more normal. Metropolitan Railway oc. a n T4 M TN 
CLAUD HAMILTON (LTD.)—At the recent annual meeting it was EP cuir w 2l 128| — '" 5t | (133 6446 |- | 738 ] 
decided to pay a dividend of 5 per cent. on the ordinary shares, after Newport (Meo) Corbis: ii zh ost P 90 Sac epum M IS Es m 
making provision for depreciation and increasing the reserve account aud Northampton Corporation 4. 20 592 28 ues 15 20,154 z "265 2 
paying the dividend on the 5 per cent. preference shares. : Penh B T OPeq er. » 22| 183. | — 315] 35 77,131 |- 998 | 
ELECTRIC CONSTRUCTION CO. (LTD.) — An interim dividend at the rate |. Perth (W.A.) Elec. Trams. » a í a b i: E 
of 7 per cent. per annum on the preference shares for the half-year ended Bees an ee s se j ry TO 
Bept. 30, payable on the 30th inst. : Rotherham Corporation Tas ee an P wA E 23 33 ee ji tan pr 
piod Shirt M regular quarterly dividend of 1 per cent. nac aM E » 23| 4,350] — 1,264| 33 | 170,776 |- 7,966 SN 
on tho preferred shares and the regular quarterly dividend of 1] per cent. | {Sheffield Corporation... . . Jk .. . T L .. us 
E E : Mas : 2 a vorporation [P T AER A " 
on the common shares in the Mackay Companies will be paid on Jan. 2, Singapore Trams ........ E s en 93e s cic E hdd Doy 
1915, to shareholders of record as they appear at the close of business on o M o e Tramway Á : E: Ka a e at 
Dec. 9. The transfer books will not be closed. Southend A t ven. ^ i nd — 103} 33 45275 |— 2 5 oe 
uthe or ee = i i 
MEXICO TRAMWAYS CO. (LTD.)--The London office of this company 2 es des Hyde ue. Jt B. `. a d di n PA "s 
has heen notified that the Mexican Government has increased the wages S rere a uf Ts L317| — Bj 34 52,663 |+ 85 z 
of all the tramway employees by 25 per cent. and have also forbidden the | Swindon Corporation .... * T 133 "E 3 Loss + HE E 
remittance of further funds abroad until the rate of exchange improves. WI. cun 2 sial Am “18 469 H 23 2l 13,046 H 1,973 | 
allasey Lorporation .... » SUR , is 
PROVINCIAL TRAMWAYS CO.—A final dividend of 10d. per share has }  WalsallCorporation ..... ” 2i eld — 9 g 22:40 H Me i 
been declared on the ordinary shares, making with the interim dividend urne on . coe 2 E < "d Py 
paid in June, 1s. Gd. per share on the ordinary shares, or 73 per eent. per Wolverhampton Coron, a DS H ; 260 | + 22 | 133 | -95,014 |+ 2n um 
annum for the year ended Sept. 30. The directors have set aside £12,000 | | Yorkshire W.R. Trams NE oe + ie ub: 20810 as - 2 E 


for reserve and depreciation and £2,000 as a reserve for third-party 
insurance or for other purposes, leaving to be carried forward £4,935. ` 


(a) Tnese comparisons are 


t includes omnibuses, &c., 


with the corresponding period last year. —" Partly electrical. 


t Minus 2 days. 


Y Fius 2 days. 


§ Minus 3 days. 
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NOTES. 


The Yorkshire Electric Power Co.'s Bill. 

We are glad to note that the Yorkshire Electric Power 
Co. are renewing this vear their Parliamentary application 
for electric lighting powers. It will be remembered that 
this Company, along with other power companies, can su pply 
energy for power alore, or for power ard lighting for private 
consumers, but it must not supply energy for lighting alone, 
except through the medium of a distributor working under 
a provisional order. Apart from the areas where the Com- 
pany is operating. there are of course numerous districts at 
present worked by other distributors where the Company has 
no chance of supplying. The great difficulty of the position 
is felt in rural districts where the demand for power may be 
very small, but where, on the other hand, there may be a 
considerable demand for lighting. From the point of view 
of the universal use of electricity, it is highly desirable that 
such districts should be supplied with electric light, but if a 
provisional order must be obtained by some body in order 
that a supply may be given, the whole thing becomes 
complicated, and the cost may be prohibitive. It 1s 
obviously to the advantage of all concerned that a company 
hke the Yorkshire Electric Power Co. should have the right 


to supply such consumers. 
ea 


. SUCH a power does not affect any existing undertakings ; 
it merely affects those municipal bodies which might, at some 
indefinite date, like to have an undertaking of their own. 
When that day comes we do not doubt that they will have 


discovered the absurditv of such views ; but, even if thev 
have not, we believe that the Power Company's Bill would 
enable them to satisfy the desire of their hearts. Last 
vear the Bill promoted bv the Company for this purpose 
failed to comply with the Standing Orders. On the present 
occasion, however, we gather that the project will have a 


' much better chance of success, for we understand that the 


Incorporated Municipal Electrical Association will not take: 
up the same attitude of antagonism as last year. We 
hope, therefore, that the district affected by these proposals — 
a district which has a population approximately equal to 
that of Sheffield, but spread over an area 31 times as great — 
will have the opportunity shortly of obtaining electric light 


ER : 297 | without any undue restrictions. 


ae 


"999-306 | Power Plant Testing. 


Ix the discussion on Mr.W. M. SEtvey’s Paper on “ Power 
Plant Testing," Mr. R. A. Cnarrock drew attention to the 
fact that most testing of electricitv works is carried out 
with the aid of the contractor's staff. There is a good deal 
of truth in this. Not only is the contractor's staff used for 
such purposes, but the contractor’s instruments as well. 
This is not unnatural. A consulting engineer, for example, 
cannot usuallv run a large permanent staff such as is 
required to carry out complete tests. These tests may 
need a considerable number of observers, and the manu- 
facturer is generally in the best position to supply them. 
Yet, as Mr. CHATTOCK points out, such observers are neces- 
sarily apt to be biassed in favour of the plant they are 
testing. The manufacturer is also often in a better position 
to supply instruments for the occasion. There is no 
question, however, that it would be much better for the 
central station to possess the necessary instruments, and 
that these should all be sent to the National Physical 
Laboratory both before and after the test in order to ensure 
accuracy. With regard to observers, it appears to us that 
technical colleges might do a useful work in supplying 
students for this purpose at a nominal charge. For much 
of the work that is required thev could be sufficiently 
trained in a short time, and they would benefit considerably 
by taking part in commercial tests on a large scale.. 


— M à €— 


The State-Aided Dye Scheme. 

AMoNnG the most important industries of this countrys. 
which have for one reason or'another gone to Germany, is 
the dye industry. An attempt is now being made on a 
comprehensive scale to reinstate this industry in Great 
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Britam, and with this object in view the Government are 
willing to aid the project. A certain amount of opposition 
to such an idea has, however, arisen in political circles. 
Undoubtedly there are difficulties. One of these is the 
uncertainty as to how long the war will last ; another is that 
it becomes necessary to organise rapidly a very specialised 
industry on a large scale; lastly, this organisation will 
sooner or later have to compete with one which is already 
well organised and with large experience. 
will necessarily take time to get into full operation, and it 
may not succeed in doing so until after the war has come to 
an end, when it will have to meet immediately very severe 
competition. That being so, it is essential to the success 
of the scheme that the Government should give financial aid. 
It may be necessary to go further than this, and to protect 
the industry from undue competition. In any case, we 
trust the Government will not onlv take all necessary steps 
to ensure the revival of this lost Industry, but to secure its 
future. 


A new scheme 


— OA A 


Postmaster - Generals Annual Rejort.—The annual 
report of the Pc stmaster-General has just been issued as we go 
to press. An abstract of this will appear in our next Issue. 


Royal Engineers (T.F.).—The following appointments and 


promotions have been made :— 

Electric Lights Companies, Kent (Fortress) Engineers: Lieut. Ernest 
Lefeaux to be Captain and Second- Lieut. John P. Bowento be Lieutenant. 

Electric Lights Company, Renfrewshire (Fortress) Engineers : Second- 
Lieutenants Alex. Reid and Jas. R. M. Wilson to be Lieutenants. 

Electric Lights Company, Cornwall (Fortress) Engineers : Sergt. L. H. 
Peter to be Second- Lieutenant. 

lt will interest our readers to know that Sapper J. B. Snell, who has 
just been gazetted to be second lieutenant, London Signal Company 
(Army Troops), is the only son of Sir John Snell, President of the Institu- 
‘tion of Electrical Engineers. 


Boosting and Daily Mileage.— Errat vii.—]In a paragraph 
under this heading in the `“ Electric Vehicle Progress ° Supple- 
ment published with our last issue it was stated that “ Exide ” 
batteries are handled in this country by the Chloride Electrical 
Storage Co., Ltd. As this expression may give the impression 
that" Exide " batteries are made in Philadelphia and imported 
to this country, we have been asked to state that the Chloride 
Company manufacture the Exide batteries at their works at 
Clifton Junction near Manchester, and are also laying down a 
plant for the manufacture of the Iron-clad “ Exide ” battery 
for vehicles. 

Under-Water Coal $Storage.—The “Electric Railwav 
Journal ” describes two large coal-storage tanks in which the 
fuel is kept under water. These tanks are owned by the 
Tllinois Traction System and consist briefly of reinforced 
concrete reservoirs 225 ft. long by 120 ft. wide by 20 ft. deep, 
lined with a special waterproof coating. Along the middle of 
each reservoir is a trestle bridge on which the coal cars and crane 
run for picking up or unloading the coal. These tanks are 
stated to be a very profitable investment, as the Illinois 
‘Traction System has physical connection with more than 100 
mines, and when fuel, especially screenings, can be bought at a 
low figure, the tanks provide capacity for economical under 
water storage. The fuel is kept without loss of heat value till 


needed. l 
Electric Transport of Cotton Bale3.—The cost of labour for 
‘handling cotton between the piers and warehouses at the Savan- 
nah terminal of the Central Georgia Railway Co. has been 
considerably reduced by emploving storage-battery trucks and 
portable motor-driven Jib-crane loaders in place of hand trucks 
and manualloading. Eleven trucks, making an average haul 
between stops of 1,700 ft., are used. When the handling was 
done entirely by hand the labour cost was 3-13d. per bale. 
After hand trucks were replaced by the electric type the cost 
was reduced to 1-:75d. per bale. Finally, when the electric 
- loaders were used, the labour cost amounted to 1-1d. per bale. 


! hydroxide to the solution. 


Including fixed charges, maintenance and cost of energy, the 
total cost of hauling cotton was 21d. per bale. If the trucks 
were used the entire vear instead of during only four months 
the unit cost of handling cotton would be considerably less 
than this value. With the electric crave a truck ean he loaded 
at the rate of one bale every 12 second x which is considerably 
aster than could be done by hand continuously. as the bales 
are 60 in. long and weigh 500 lb. each. Much faster trans- 
portation 1s also afforded bv the electrie trucks than bv hand 
hauling, although the latter is still emploved for short distances. 
When equipped with lead batteries the trucks will ascend a 
20 per cent. grade ; equipped with Edison batteries they will 
climb a 10 per cent. grade. On account. of the rough usage 
which the trucks receive, however. it has been considered 
advisable to use Edison cells. | 

Electio-Derosition of Nickel.— The ^" Journal" of the 
Franklin Institute gives a brief abstract of a Paper on this 
subject by Messrs. C. W. Bennett, H. €. Kenny and R. P. 
Dughss. From the Investigations of Calhane and Gammage 
on the electro-deposition of nickel from a solution of nickel- 
ammonium sulphate, using commercial nickel anodes. it was 
found that the current efhciency was greater with stationary 
than with rotating kathodes, while the amount of iron deposited 
as impurity increased when the kathode was rotated. The 
authors have confirmed these results, and. in the light of further 
experiments, give a satisfactory explanation of them as 
follows: From the solution of nickel-ammonium sulphate, 
which is neutral or slightly acid, hydrogen will be deposited 
first on the kathode. The solution in the neighbourhood of the 
kathode consequently becomes alkaline, and then, and only 
then, can nickel be deposited. Thus the efhciency of the 
deposition of nickel depends on the maintenance of an alkaline 
kathode film; stirring the electrolyte removes this alkaline 
film more or less completely, depending on the efficiency of the 
stirring, and thus the current etticiency diminishes. It. was 
further shown that the eflicienev ean be started high and 
maintained high by adding a definite amount of ammonium 
The fact that the iron content of a 
deposit formed on a rotating kathode is greater than that 
formed on a stationary electrode is probably due to mechanical 
occlusion of the precipitated iron hydroxide from the alkaline 
solution. The iron content of the anode does not materially 
affect the efficiency. 

Regeneration on Electric Vehicles.— In a Paper by Mr. T. H. 
Schoepf “On the Effects of the Utilisation of the Kinetic Energy 
of the Electric Vehicle," read at the recent convention of the 
Electric Vehicle Association (of America), the author points 
out that, with a slight increase in both the number of cells and 
the capacity of the battery, it is possible to obtain a more 
economical means of transportation besides increasing the 
mileage and speed. The number of cells is determined by the 
available charging voltage, and the maximum is now used in all 
vehicles. The capacity is determined bv the limitations of 
vehicle space and weight, both of which are approached closely 
in present-day practice. The simplest equivalent is therefore 
frequent boosting. which is limited, due to lack of properly 
equipped stations. Boosting the charge of the storage battery 
during the time the truck is standing at the loading station 1s 
sound in principle and economical, which, augmented by 
charging when the vehicle is under way, approaches the ideal. 
The latter means the utilisation of the energy stored in the 
vehicle by virtue of its weight and speed. It is pointed out that 
regeneration has been more or less discredited, because shunt- 
wound, or at best compound-wound, .motors were used in the 
past, thereby sacrificing the desired characteristics of a series- 
wound motor to obtain the characteristics of a shunt-wound 
machine when regenerating. Furthermore, regeneration was 
used to bring the vehicle to a standstill, which resulted in abuse 
and injury to the electrical equipment and transmission system. 
The Paper presents data on the tests conducted on a standard 
truck, with the addition of three cells of storage battery con- 
nected in parallel circuit with the fields of the normal series 
motor when regenerating, and a slight modification of the 
contacts on the controller drum. The author advocates this 
practice, for which he claims increased car-miles per charge 
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of batterv. increased average volts across the battery ter- 
minals. and increased averave running speed. All these 
advantages. he states. mav be secured bv the addition of one 
or two contacts to any stardard controller, and two or three 
storage battery cells te anv standard truck now in service. 


Colour of Illuminants.— [n a Paper by Mr. L. A. Jones, before 
the I]Juminating Engineering Society. Cleveland, U.S.A., much 
information was given concerning the quality of the light 
emitted by various lamps as compared with sunlight. The 
standard was taken as direct sunlight reflected from a non- 
selective surface, magnesium carbonate. In determining the 
relative colour values a colourimeter of the Nutting monochro- 
matic type was used. The principle involved in the mono- 
chromatic method is that any colour can be matched by the 
mixture, in proper preportions, of white light with monochro- 
matic livht of the required wave-length. The wave-length of 
the monochromatic light that is necessary to make the colour 
match is known as the wave-length of the dominant hue and is 
expressed herein in wi. The intensity of the white light ex- 
pressed as a percentage of the sum of the intensities of the pure 
hue and white mixed together to match the colour being 
analvsed is known as the " per cent. white." The author 
states that the precision obtainable in a single reading is of 
the order of +3 per cent. in the per-cent. -white reading and 
t5us in the wave-length ef dominant hue. A summary of 
the results is given in the following table :— 


Source. Percent. white. Hue. 
inilio cae etndan a etat me te qi x alas a quits ese JEU" toss —- 
Average clear sky ...... siu oco p es UR ELM Seam 060 — ..... . 4720 
Standard candle. ............ bddvin cendi ous — À Ed. ei 59:370 
Hefner Mn: dusecsee deep ut Héroes pes teer eb ss “AES ees 593:0 
Pentane lamp ................ eee aeuecner aes LS: isses 592-0 
Tungsten glow lamp at PZS w.p. seess ME c om 5SS'O 
Carbon glow lamp at 38 wep.e. ....... — a Ds orei . Obs 
Nernst glower at 1:90 w.pic.— Lesser Dl. ues 586:7 
Nitrogen-filled tungsten at LOO w.p.c. saen SÍ uis 5860 
Nitrogen-filled tungsten at 07:20 W.P.. sessen do des 584» 
Nitrogen-filled tungsten at 0:35 w.p.. ...... m eer . 5840 
Mercury- vapour arc......... kg UR AN er eee "ir m . 4900 
Helium tube ............. — Visus sena Oo. ven 5980 
AID INI M T ———— jag. mM 60570 
Crater of carbon are at L8 amperes...... D x SSG 
Crater of carbon are at 372 amperes ........... £u ates: D846 
Crater of carbon arc at 5:0 amperes sesse DE deep 5S3°4 
Acetylene flame (Hal) aiu aee bees od exea eren a SOO. deseos 5855 


Current Topics. 


Subjects of current interest dealt with in this issue include 


the following :— 

Mr. H. H. Broughton ceneludes an article on “ Magnet Switch 
Crane Controllers” (p. 277). 

We conclude an abstrect of the * Standardisation Rules of the 
American Institute of Electrical Engineers " (p. 232). 

We publish an abstract of Mr. P. V. Hunter's inaugural address to 
the Newcastle Section of the Institution of Electrical) Engineers 
(p. 286). Our Leading Article comments on this address (p. 290). 

We give an account of the discussion at Manchester on Mr. C. J. 
Peaver's Paper on '* Cables " (p. 287). 

We describe the recently Md extensions at the Hackney 
Borough Council's electricity works (p. 202). 

We publish a short account of the “ Destruction of the Radio 
Ntation at Laeken, Brussels " (p. 292). 

Parliamentary.—The completion of the list of notices of intention 
to apply for Parliamentary powers in regard to electricity supply. 
Gectric traction, &c., in the ensuing session is given on p. 300. 


Leil.—Reports of two interest! ng petent cases are given on 
pp. 297 and 298. 

Companies Meetings and Reports.—The meeting of the Castner- 

Kellner Alkali Co. is reported (p. 305). The directors’ reports of 
Cellenders’ Share & Investment Trust. the Cordoba Light, Power & 
Tiection Co., the Venezuela Tele phone & Electricel Appliances Co. 


sidered 2 
signed, or on existing design modified. 
stock list the assembling drawing was the most importent link in the 
system, inasmuch that the stock list indicated a complete list of parts 
and materials necessery. so the assembling drawing should show a 
complete ensemble. Part Drawing : 
divided into three sections : 
Nection (1) covered all parts which were entirely special, end - 


finish. 
which for that reason could only enter into the establishment of ene 


piece of apparatus, 
dard in some respect, 2nd which for that reson could be used on & 
number of different pieces of apparatus. Section (3) covered all 
parts which could be converted from any of the bare parts by simply 


APPOINTMENTS VACANT AND FILLED. 


Four resident eleetricel engineers, a stetion superintendent, two 
shift engineers, six switchboard attendants, thrice fitter drivers and 
four assistant drivers are required for è lerge electric generating 
station in the South of England. Applicetions to Box 171, care of 
Messrs. 
an aidveritsement. 


Draughtsmen ace required for the design of electrical apparatus - 


end switehboaids. See advertisement, 

A switchboard attendant is wanted immediately for the Watford 
electricity works. Commencing salary 25s. per week. Applications 
to the chief engineer, Mr. A, W. Barham. See advertisement. 

A switchboard attendant is wanted for works in. Middlesbrough. 
Applications to Box B., Kidd's Advertising Agency, Middlesbrough. 
See advertisement... 

A chief assistant electrical engineer is required by Crovdon Cor- 
poration. Salary £250, rising to £350. per annuun. 
by ll a.m. Dec. 17. 

Belfast. Tramways and Electricity Committee require a shift 
engineer. Applications, on forms obtainable from the city electrical 
engineer (Mr. T. W. Bloxam), East. Bridye-street. Belfast, by Dec. 12, 

The East Indian Railway Co., 28-30, Nicholas-lane. London, E.C., 
require an assistant electrical engineer. Salary R.450, rising to 
R.600 per month. Applications by Dec. 7. 


For the position of resident engineer at Whalley Asylum 471 appli-- 


Fred 


cations were received, and the uec cim candidate was Mr. 
Uiey, present power superintendent a£ 


INSTITUTIONS AND SOCIETIES. 


Junior Institution of Engineers.—A Paper was read by Mr. C. E. 
Ford last Friday on 7 
author said that the manufacture of small and complicated appa- 
ratus, such as was met with in electrical instrument making, lent 
itself admirably by the very intricacy of the apparatus to systema- 
tical subdivision, a subdivision which was required in ocder to avoid 
waste of time and material. Since successful manutacture depended 
entirely upon the proper subdivision and distribution of labour, and 


since practice had shown that the proper way to obtain accurate 


detailing and records was by means of systematised drawings, and tho 
complementary specifications, it necessarily followed that the draw- 


starting point from which the whole process of manufacture sprung. 
Further, if the svstem had been developed on lines giving, besides 
the permanent manufacturing details. facilities for the order and 
sales departments to dissect the apparatus intelligently, and follow 
up any part thereof, without having to refer to third persons, we 
should have, as near as possible, an ideal system to ensure the smooth 
and regular working 
system as laid out by the author aimed at obtaining all that was 
necessary (a) for manufacturing, (b) to avoid overlapping in and to 
bring about uniformity end interchangeebility of menufecture. (c) 
for order end seles executien. For the working of the system four 
kinds of drawings were necessary : (1) Stoek sheet. (2) assembling, 
(3) part drewing, (4) pertial essembling drawing. Stock List : Since 
in order to be «ble to construct & piece of 2pperatus, we must know 


its parts,especiticatien of them would, of course, be the starting point, 
end cowd be considered. the backbone of the drefting system. It 
was one of the drawings which first of ell shouid be properly con- 


nd roughly drawn out when new eppereatus hed to be de- 
Assembling : Next to the 


These drawings could be sub- 
(1) Speciel or individual, (2) bare, (3) 


Section (2) covered all parts which were sten- 


R. F. White & Son, 33, Fleet-street. London, E.C. Nee also- 


Applications- 


tawtenstall. The salary is £275. 


A Model Drawing Office System,“ in which the: 


ings were one of the most important details of the svstem, and the: 


of interdepartmental management. The- 


applying en ornamental finish. Partial Assembling Drawing: dt 
was not possible in every case to build apparatus from individuel 
parts. and for this reason the partial assembling drawing was intro- 
| duced to cover such operations of assembling 23 were subsequent to. 
PERSONAL. fina] assembling. In conclusion, the author mentioned that although , 
he only dealt with the system as applicable to electrical apparatus,. 
Mr. Walter J. Cridge, until sonent resident in Birmingham, has ìt could be applied to any branch of engineering where a large amount 
Joined the Queen's Westminster Rifles. of repetition work was iu operation with equal efficiency. 


end Frzsor & Chalmers are abstracted (pp. 305 and 306). 
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Association of Supervising Electricians.— A lerze number of mem- 
bers and visitors dined at the London Tavern, Fenchurch-strect, 
last Saturday evening, under the chairmanship of the president, 
Mr. A. H. Dykes, who dealt with the ideals of the association, the 
work it had already accomplished, and all that still lav before it. 
Mr. Dvkes paid a glowing tribute to the work of the British elec- 
trieians in France, whose searchlight, telephone, and telegraph ser- 
vice had been, and would be in increasing measure, of incalculable 
aid to His Majestv's forces. He made special reference to one of the 
principal objects of the association—the fostering of the apprentice- 
ship system. After this war there would be a vast amount of work 
for the electrical trades, work which in the past had been done by 
those who were now our enemies, and any man who encouraged and 
taught a boy in this direction, rather than allowed him only to run 
errands, was doing a great, if silent, work for his country. In re- 
sponse to an appeal bv the president, the sum of £4. 17s. was sub- 
scribed by those present for the Belgian refugees. After dinner the 
company were entertained by some clever artistes under the direc- 
tion of Mr. T. Clayton. Further speeches were made by Mr. Crowdy, 
Mr. Baker, and others. 

Institute of Radio Engineers.— At a recent meeting of this Institute 
Mr. H. E. Hallborg read a Paper on “ Resonance Phenomena in the 
Low Frequency Circuits of Radio Transmission." In this he dis- 
cussed the tuning of the audio frequency transformer, such as 60 to 
500 cveles, to obtain maximum efficiency with proper note as used in 
the quenched gap method. Two methods of tuning were described 
one based on the ratio of the primary current. to the secondary capa- 

city, and the other based on the ratio of the potential across the 
secondary capacity to the primary potential, the capacity being 
varied for maximum secondary potential with given potential 
across the primary. For quenched gaps, to obtin a good note, i5 
was found that a capacity should be used across the secondary 
which would throw the generator-transformer-ca pacity circuit 
about 12 to 15 per cent. out of tune with the frequency of the 
machine— that is, at about 12 or 15 per cent. hicher frequency than 
that of the machine. Low resistince in the primary and secondary 
was found to be desirable, and where but one condenser capacity 
was ta be used across the secondary, it was desirable to have all the 
inductance in the transformer and generator rather than part of it 
in outside circuits. It was also found that by careful disposition of 
windings sufficient leakage could be obtained to use the more 
. economical closed magnetic circuit transformer, rather than the more 
common open magnetic circuit transformer. 

Royal Society.— Among the Papers read vesterday before the Royal 

Society was a Paper on the |“ Thermophone—a New Form of Tele- 
phone,” by Mr. M. de Lange. 


EDUCATIONAL NOTES. 


Crystal Palace School of Practical Engineering.—We are informed 
‘that the present occupation of the Crystal Palace by the Admiralty 
does not in any way affect this school. Work at the school, which is 
in its 43rd year, is not only being carried on as usual, but it is being 
developed and extended under the auspices of the trustees. 


City and Guilds of London Institute.— The report of the department 
of technology on the work for the session 1913-14 has been issued. 

The Institute registers classes in the United Kingdom in any of the 
. subjects contained in the year’s programme, subject to conditions as to 
registration which are fully stated in the prozramme (published in July 
of cach year) During the past session 5,049 classes in technological 
subjects were registered in 321 towns. These classes were attended by 
55.996 students, an increase of 1,486 over last vear's numbers. Before 
registering a class the Institute requires that the qualitfiextions of the 
teacher shall be submitted to and approved by the Department of Tech- 
nology. Any person who has obtained a first-class full technological 
certiticate in the subject to be taught, and produces evidence of possess- 
ing a sufficient practical experience of the trade or profession, is regarded 
by the Institute as qualified. During the past session 256 new names 
have been added to the Institute's Register of Teachers in Technology, 
and 124 applicants have been provisionally approved. 

At the recent examination, 23,119 candidates were presented in tech- 
nology from 467 centres in the United Kingdom, and of these 14,570 
passed, an increase of 1.241 in the number of examinees and of 952 in the 
number of passes, By including 753 candidates from India, from the 
overseas dominions and from other parts of the British Empire, 998 
candidates for the special examination in magnetism and electricity, 67 
for special examinations in cookery and needlework, and 1.839 for 
teachers’ certificates in manual training and domestic subjects, the total 
number examined reached 26,776, 

The Institute, by arrangement with the Postmaster-General, has held 
since 1912 an elementary examination in magnetism and eleetricitv in 
order to enable Post Office emplovés to q ualify for the increment of salary 
on passing the examination in telegraphy or in telephony, The examina- 
tion is open to all persons officially employed in telegraphic or telephonic 
work. The report also states that © It is doubtful whether teachers have 
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fully realised the significance of the requirement that all candidates who 
wish to be examined in electrical enzineering must have made sutis- 
factory atlendance at a registered class in this subject. The object of tha 
regulation is to ensure that students have received a thoroughly prac- 
tical training as opposed to mere bookwork knowledge. In the inter- 
pretation of this rule tevchers hive showain some ewes undae leniensy in 
certifying as satisfactory, without reference to the character of the 
student's work throughout the session, a number of attendances which 
the department cannot regard as providing adequate training.” 

The number of students and candidates in electrical engineering, in 
wiremen’s work and in electro-metallurgy increased from 6,537 and 2,173 
to 6,918 and 2,385 respectively. In telegraphy and telephony there was 
also a marked increase. ‘The number of students in the two subjects ross 
from 890 to 1,386; in telegraphy the number of candidates increased 
from 811 to 1.015 and in telephony from 462 to 735. The examination 
results in telegraphy were good, the percentage of failures having bean 
reduced from 36-7 to 27-4, but in telephony the standard of 1913 was not 
quite maintained. Electric wiremen's work shows a somewhat high 
percentage of failures, due to the weakness of the candidates on the 
theoretical side rather than in their practical work. A marked improve- 
ment is, however, noticeable in Grade I. of electrical enzine2rinz. which 
is no doubt traceable to the fact that this grade is now limited more 
strictly to continuous-current work, and is consequently better adapted 
to a first-vear's course of instruction. The theory of alternate currents 
still proves to be a difficult subject in the corresponding section of 
Grade JI. The very high percentage of failures in the final examination 
of electrical engineering, while due in part to the wide range of subjects 
covered even by one of its sections, must, in no small measure, be at- 
tributed to the entry of candidates who are not sufficiently equipped for 
so severe a test, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, De>. 4th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 

Spm. Meeting at 39, Vietoria-street, Westminster, S.W. 
on " A Reversible Turbine,” by Mr. S. E. Hatson. 

TUESDAY, Dec. 8th. 
SCOTTISH SECTION OF THE INSTITUTION OF ELSCTRICAL ENGINEERS. 

Spm. Meeting at the Lecture Hall, 207. Bathestre?t, Glasgow. 
Paper on the " Magnetisation of Iron at Hizh Fiux Density with 
Alternating Currents,” bv Mr. J. S. Nicholson, 

WEDNESDAY, Dec. 9th. 
ASSOCIATION OF ENGTNEERS-IN-CHARUR. 

$ p.m. Meeting at St. Brides Institute, Brile-lane, Fle»t-streot, 
London, E.C. Paper on “ Electricity in the Printing Omice,” 
by Mr. F. Broadbent. 

THURSDAY, Dec. 10th. 
GREENOCK ELECTRICAL SOCIETY. 

7:15 p.m. Meeting at the Masoaie Rooms, 21, West Stewart-streot, 
Greenock. Paper on the " Electrical E quipme?at of a Liner," 
by Mr. J. E. Allan. 

INSTITUTION OF ELECTRICAL ENGINEERS, 

ó p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on " Automatic Protective Switchgear for Alternating-current 
Systems,” by Mr. E. B. Wedmore. 

FRIDAY, Dec. 11th. 
WOLVERHAMPTON AND DISTRICT ENGINEERING SOCIETY. 

Sp.m. Meeting at the Techaieal School, Garrick-strect. Wolver- 
hampton. Paper on the “ Promotion of Esoaomical Pro luc- 
tion in our Industries by means of the E'eetrie Drive," by Mr. 
E. P. Hollis. 

ELECTRO-HARMONIC Socrery, 
Smoking concert at the Holborn Restaurant, London. 


Papor 


$ p.m. 


Le 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri. 
butions however small. ‘These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


Date... eene By EET a 


I enclose £ 8. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Name *e"900699«0*0502505v94*5252a9€9 ————— —— PPP E 
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MAGNET-SWITCH CRANE CONTROLLERS. * 
BY H. H. BROUGHTON. 
(Concluded from page 215.) 


Summary.—In this article the author describes the construction, 
operation, lay-out and connections of remote-control systems, and shows 
how these are applied to heavy cranes. Speed control, dynamic braking 
and automatic acceleration are dealt with, and a number of typical 
magnet-switch control systems applied to the several motions of a crane 


are given. 


Up to the present we have dealt with starting, speed control, 
‘dvnamic braking and automatic acceleration. Before de- 
scribing a number of typical installations, the question of 
reversal must be considered. It will be remembered that in 
order to reverse the direction of rotation of a continuous- 
current motor it 1s necessary to reverse tlie direction of current 
through the armature, or through the field, but not both. It 
is usual to reverse the armature current, and to effect this two 
extra magnet switches, arranged in the manner shown in Fig. 9, 
must be provided. Movement of the master controller on to 
anv of the forward running notches energises the operating 
coils of switches 3 and 1, and from the circuit key it js seen that 
the brush A is connected to the positive side. On moving the 
controller to the backward running notches, the control 
circuit wiring is such that the switches 4 and 2 are actuated, 
and the brush B is now connected to the positive side. A 
diagram of a B.T.-H. reversing controller having six notches 
on each side is given in Fig. 10, and the connections of an 
automatic starter for a reversing motor are depicted in Fig. 11. 

The connections of many controllers are difficult to trace, 
and students and others not fully conversant with the subject 
will find it advantageous in making an analysis of a magnet- 
switch controller to prepare from the complete wiring diagram 
a further diagram of the main connections as well as a table 
showmg the switches in action for each position of the master 
controller. From these can be laid down a main circuit key 
for each of the several notches. At the reader's leisure the 


STARTING RESISTANCES 


Fic. 11.— Av TOoMATIC STARTER FOR 
REVERSIBLE SERIES- WOUND MOTOR. 


diagrams referred to can be made for one or more of the con- 
trollers depicted in Figs. 1, 3 and 10. We will here deal with 
more complicated examples. 

`A diagram of main connections of a lifting motor controller 
made by the American Westinghouse Co. is given in Fig. 12. With 
the master controller in the " off " position, only the back con- 


A Copyright. - All rights of reproduction reserved. 


tacts 3a and 4a, Fig. 12, are closed. On throwing the controller 
handle to the first notch on the `‘ lifting " side the operating 
coils of switches 2, 3 and 4 are energised (Fig. 13) : hence 
these switches close and the motor starts. In this position the 


2 


Forward Backward. 


Fig. 9.—ARRANGEMENT OF MAGNET-SWITCHES FOR REVERSAL OF 
ROTATION. 


whole of the starting resistance is connected in series with the 
motor, and the series and shunt resistances are connected in 
parallel with the armature. Fig. 11. notch I. giving slow speed. 
Switch 2 is opened on the second notch, and the resistance, 


]-*] 


Series Field 


D | 


Mcatee Switch 


which was in parallel with the armature, is disconnected. The 
third notch closes switch 7, provided the current has dropped 
below the setting of the relay coil R-7, cutting out a section 
of the resistance and increasing the motor speed. In like 
manner the starting resistance is cut out step by step to short- 
circuit on the sixth notch. 

Switches 7, 8, 9 and 10 are each equipped with a series relay 
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coil, lettered R-7, &c.. in Fig. 12, in order to obtain automatic 
acceleration in case the master controller is moved quickly 
from the “off” position to any of the “running” notches 
other than the first or second. ` 
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Fic. 10.—REVERSING CONTROLLER. 


In the first lowering position, switches 2, 34, 4, 7, 8, 9 and 10 
are closed. With these connections the machine operates 
either as a generator or shunt motor, according as the load on 
the hook is or is not sufficiently heavy to overhaul the motor. 
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Fig. 13.—SEQvENCE or MAGNET-SWITCHES IN THE CONTROLLER SHOWN 
IN Fic. 12, 


Increased lowering speed is obtained by moving the controller 
handle to the second, third, fourth, fifth or sixth notches, 
opening switches 10. 9, 8 and 7 successively, which inserts 
resistance in the field. On the sixth lowering notch switch 1 
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is energised, and this short-circuits a portion of the shunt and 
series resistances. The lowering speed is à maximuni on the 
sixth notch, but the speed can be decreased in graded steps by 
moving the master controller towards the “ off” position. 
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Fic. 12.—Di4GRAM oF MAIN CONNECTIONS OF Lirrixa MOTOR 
CONTROLLER. 


This operation closes switches 7, 8, 9 and 10 in order, and the 
relay coils hold out these switches,until the current has dropped 
to a value corresponding to the relay setting. so that automatic 
retardation is obtained in case the controller handle is moved 


LIFTING 
a H 
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Fic. 14.—DiAGRAM SHOWING THE CIRCUITS IN THE SEVERAL NOTCHES OF 
THE CONTROLLER (Fic. 12), 


more than one notch at a time towards the “off” position. 
Protection against overloads is provided by two overload 
relays, OL Fig. 12, connected one in each side of the line. 
After the relays have operated they can be re-set by bringing 
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the master controller to the “off” position. A no-voltage | depicted in Fig. 17 (a). Such a controller, by the Cutler- 
release opens the control circuit on failure of the supply, and | Hammer Company, for two 75 m.P., 220-volt. series-wound 
the motor cannot be re-started until the controller is returned | motors for the racking motions of a coal or ore-handling crane 
to the “off” position. Up to and including 75 H.P. the con- | is illustrated in Fig. 21, and from the complete wiring diagram, 
trollers have five lifting and five lowering notches, and the | Fig. 17, it will be seen that there are four series positions and 
number of notches is increased to six each side for motors of | three parallel positions on each side. The mechanical inter- 
100 u.P. and 150 H.P. capacity. locks and series relays are shown in Fig. 21. A photograph 

Of the other classes of Westinghouse magnet-switch crane | and diagram of connections of a bridge-travel controller. 
controllers, in one no provision is made for dynamic braking, | suitable for two motors permanently in parallel, are given in 


and in another neither dynamic braking nor speed control is Figs. 18 and 22. 
provided. | A hoist controller for use in conjunction with a 10-ton Hulett 


3| LOWERING | | LIFTING 


ee i 2|7|er5|4|s[2]1 
+ I—4r— aa ee 
7 |8 lə 10 
5 
Arm 
BE - iss wea MESE UND 
000000 uj | |||] |] jelejeiee 
Field 12|CLOSES WHEN SUPPLY FAILS, 


When the motor speeds up,contactor 3 
opens on notch 7. 


(b) 


Fic. 15.—Main CONNECTIONS OF LIFTING MOTOR CONTROLLER ON MAN TROLLEY CoaL BRIDGE. 


In ore-unloaders and coal-handling plant, of which the man , ore-unloader is shown in Fig. 23, and the diagram of connec- 
trolley is a notable example, the electric equipment is sub- | tions of this controller is given in Fig. 19. A compound-wound 
jected to service of the utmost severity. The man trolley has | motor of 200 H.P. output, 230 volts is used, and the controller 
a clam-shell bucket usually weighing about 8 tons and holding | provides for series relay acceleration for hoisting and dynamic 
5 tons of coal. Lifting speeds with this load vary from 300 ft. : braking for lowering, there being five hoisting notches and five 
to 100 ft. per minute, depending on the height of lift, which is ' lowering notches. The limit switch, Fig. 19, is so arranged 
anvthing from 40 ft. to 180 ft., and the lifting period varies that the height of lift does not exceed a pre-determined amount, 
from 6 to 15 seconds. Traversing speeds of 1,000 ft. to | and, in addition, provides dynamic braking and "slow down” 
1.500 ft. per minute are common, and acceleration is at the rate ! when lowering. Other features of interest in connection with 
of 1-5 ft. to 2:5 ft. per second per second. In a given case the ' this equipment are the special master controller. the switch for 
traversing distance varies from 50 ft. to 600 ft. The trolley | releasing the brake, and the resetting panel. The controller 
of such a crane weighs from 40 to 50 tons, and the usual. has a main live knife switch and overload circuit-breaker, 


Field 
Fic. 16.—MarN CONNECTIONS OF RACKING MOTOR CONTROLLER ON MAN TROLLEY Coat BRIDGE. 


guarantee is 50 round, trips per hour from the hold of the ship | together with other refinements such as shunt field relay and 


to the storage pile. This means 250 tons per hour, and one of ' slow-down relay. 
these cranes has unshipped as much as 400 tons per hour. In A more representative type of hoist controller for an ore- 


the near future the latter figure will be increased tenfold, and | handling crane than the one Just described is depicted in Fig. 20. 
much of the progress that has already been made is traceable 


The crane, with which the controller shown on this diagram is 
to the magnet-switch system of control. Two typical diagrams 


used, lias two series-wound motors, each rated at 200 H.P., one 
of the lifting motor and traversing motor circuits are given | motor being used for operating the holding line or shell line 
in Figs. 15 and 16 respectively. 


and the other for operating the closing line. The arrangement 
Series-parallel control is largely used for the traversing and | is such as to provide series relay acceleration for hoisting and 
travelling motors of heavy cranes. The main circuit diagram , 


dynamic braking for lowering. as well as a partial reverse, called 
for a series-parallel magnet-switch controller takes the form | a “ kick-off,” for quickly starting the descent of the bucket 
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Fio. 19.—C'ONNECTIONS FOR BRIDGE-TRAVEL CONTROLLER FOR TWO 50-H.P. MOTORS PERMANENTLY IN PARALLEL, 
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Elementary Diagram. 


Fig 19.— DiAGRAMS or CONNECTIONS FOR MAIN-IIOIST CONTROLLER FOR l0-TON *HurETr" ORE-UNLOADEn. 
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and for opening the bucket. A crane requiring 400 H.P. for | hoisting service the dynamic lowering controller is used through- 
hoisting is uncommon, and it is seldom that two separate con- | out. It is customary to adopt series-parallel control when 
trollers are used. As a rule, a single motor is used for driving | twin motors are used for racking, and to provide pneumatic 
the hoisting mechanism. This motor is geared to the closing | brakes for effecting a quick stop. When racking is effected 
by a single motor the motor is often plugged for stopping and 
for reversing the trolley, but the pneumatic brake is to be 
preferred, as it is always immediately available as an emer- 
gency brake in case of interruption of the supply. 


"E " "c 


LAS 


TIL ETT atm Emm 


— 3 
; & 


į 


iS ; 


ES ES O O odd 


X - = 
aut 


aw ae qv N 


(| 
itt = l y 


B 


eT d Fic, 22.—REVERSIBLE BRIDGE CONTROLLER. 
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Acknowledgment is given to the several firms and engineers 
mentioned in the article for placing data at our disposal, and 
Fio. 21,—SERIES-PARALLEL MAGNET-SWITCH CONTROLLER. for supplying diagrams and particulars of their controllers. 


line, and a magnetic clutch operates between the holding and 
closing lines. The controller used for this service is in all 
espects similar to that shown in Fig. 20. 
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STANDARDISATION RULES OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS. 
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at i Marking of Leads.—The leads of single-phase transformers shall be 
distinguished from each other by marking the high-voltage leads with the 
letters A and B, and the low-voltage leads with the letters X and Y. They 
shall be so marked that the P.D. between A and B shall have the same 
direction at any instant as the P.D. between X and Y. In accordance 
with the above rule, the terminals of single-phase transformers shall be 
marked as follows :— 
l. High and low-voltage windings in phase— 
A B 
X Y 
2, High and low-voltage windings 180 deg. apart in phase— 
A B 
Y X 
If there are multiple windings subscripts are used. An out-going 
i 50 per cent. (neutral) tap lead should be lettered N. 
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To distinguish the various leads from each other, and also to distin- 
guish between the various phase relations obtainable, the three high- 
voltage leads should be lettered ABC and the three low-voltage lids 
XYZ. ln addition, it should be distinctly stated in which of the three 
groups given in the accompanying diagram the tre nsformer belongs. 

Three-phase transformers, lettered in accordar ce with the above rules, 
will operate correctly in parallel, if their percentage resistance drops are 
equal, and their percentage reactance drops, at their rated loads, are 
equal. It is furthermore necessary that the angular displacements 
between high-voltage and low-voltage windings shall be equal—i.e., that 
the transformers shall belong to the same group in the accompanying 
aor tig It is then only necessary to connect together similarly mar ed 

eads. 


THREE-PHASE TRANSFORMERS, 
OVERLOADER, 


: | | 
2 the general subject of magnet-switch controllers for coal INFORMATION TO BE GIVEN ON THE Ratixa PLATE OF A MACHINE. 
and ore-handling cranes, it should be mentioned that for con- 


i i The rating plate of a machine intended to work under various kinds 
tinuous currents series-wound motors are usual, and for E 


of rating must carry the necessary information in regard to those kinds of 
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A uie: 


GROUP 1 
Angular 
asp cement 


GROUP I 
Ange lor 

Dispizcement 
190° 
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GROUP LT 
Angular 
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ratings, [n addition to the name of the manufacturer and the serial 


number, it must give the following information :— 
Generators and Motors, Direct-current.—Shunt, series or compound ; 
output in kilowatts, with statement as to the kind of rating ; terminal 
pressure, in volts : current. in amperes ; speed, in revolutions per minute. 
Transformer. — Frequency, in cycles per second: number of phases ; 
output at the secondary terminals in kilovolt-amperes, with a statement 
as to the kind of rating ; primary pressure, in volts ; secondary pressure, 
in volts; lead markings and diagram of internal connections a stated in 


marking of leads and three-phase transformers. 

Altrnator.—Frequency, in cycles per second; number of poles; 
number of phases ; output in kilovolt-amperes, with statement as to the 
kind of rating power-factor corresponding to rated output; pressure 
between terminals, in volts, corresponding to the rated output ; current 
in amperes; speed in revolutions per minute; excitation pressure, in 
volts; maximum exciting current, in amperes, required to maintain 


rated voltage under rated load. 

Synchronous Motor.—Frequency, in cycles per second; number of 
poles; number of phases ; mechanical output in kilowatts, with state- 
ment as to the kind of rating ; pressure between terminals in volts, cor- 
msponding to the rated output; current in amperes; if the motor is 
intended to work with a power factor ditferent from unity, the necessary 
information shall be given ; speed in revolutions per minute ; excitation 
pressure, in volts; maximum exciting current, in amperes, required to 
maintain rated power factor under rated load. 

Synchronous Converter.— Frequency in cycles per second; number of 
poles: shunt or compound ; number of phases ; output at commutator 
in kilowatts, with statement as to kind of rating. In case of a converter 
lor railroad service, both nominal and continuous ratings ; alternating- 
Current terminal pressure in volts; discect-current terminal pressuie in 
Volts; current from commutator in amperes ; speed in revolutions per 


minute, 

Induction Motor. —F:equeney, in cycles per second ; number of poles ; 
number of phases ; mechanical output in kilowatts, with statement as 
to the kind of rating ;. pressure between terminals, in volts; current, in 
amperes; speed. in revolutions per minute, at rated output ; secondary 


pressure (initial) when starting. 


— æ- 


STANDARDS FOR WIRES AND (CABLES. 


ms part of the rules follows the publications of the Bureau of ? tan- 
“ards, After dealing with definition, the following table of stranding | 


I8 given ;— 
Standardisation of Concentric Stranding. 


~ 
epee ER Fd Rc n 
Range of sizes. Number of wires. 
ooo- Standard concen- 
tric-lay cables, 


Circular mils. 


xc E MMC 


Sq. mm. 


” 

ian to 1,600,000 ............ | 1,015 to 810 127 
Lan un to 1,100,000 Viva ea 760 to 560 91 

nnd i erbe TR 507 to 280 6l 

Yo. 9 t o 290,000 ............ 253 to 127 37 

v3 0 S0 TAWG use 107 to 42 19 

^9. Sand smaller ..,,....... LLL. 33 7 


s LEC. rules for the conductivity of copper and the Bureau of 
ndards copper wire tables are adopted. 


ina HEATING AND TEMPERATURE OF CABLES. 
Tani. i Limiting Temperatures.— [he maximum safe limiting | 
ure in de D . . . 
«able shall be oe Centigrade at the surface of the conductor in a 
For; l 
°t impregnated paper insulation (85—E), 


" varnished cambric (75—E) 
" Tubber insulation (60—0-25 E), 
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where E represents the R.M.S. operating E.M.F. in kilovolta between 


conductors. 
ErE.TbEI^AL TESTS. 


Electrical tests of insulation on wires and cables sha!] be made on the 
entire lengths to be shipped. Electrical tests of insulated conductors not 
enclosed in a lead sheath shall be made while immersed in water after an 


immersion of 12 hours, if insulated with rubber compound, or if insulated 


It is not necessary to immerse in water insu- 


with varnished cambric. 
In multiple-conductor 


lated conductors enclosed in a lead sheath. 
cables, without waterproof overall jacket of insulation, no immersion 


test should be made on finished cables, but only on the individual con- 
ductors before assembling. 

Dielectric-Strength Tests.—The initially applied voltage must not be 
g eater than the working voltage, and the rate of increase shall not be 


over 100 per cent. in 10 seconds. | 
Factor of Assurance, —lhe factor of assurance of wire or cable insula. 
tion shall be the ratio of the voltage at which it is tested to that at which 
it is used. 
Test Voltage.—-The dielectric strength of wire and cable insulation 
shall be tested at the factory by applying an alternating test voltaze 
between the conductor and sheath or water. The following test vc ltages 


shall apply unless the departure is consideced necessecy in view or the 
above circumstances. Rubber covered wires or cable for voltages up to 
Pky gh, i " 4th tle: Nasal Bleetric: Cod 

i k.v. shell be tested in accordance with the National Electric Code. 


Standardisation for higher voltages for rubber insuleted cables is not 
considered. possible at the present time. Varnish cambric and impreg- 
nated paper-insuleted wires or cables shell be tested 2t the place of manu- 
facture for five (5) minutes in accordance with the table given below. 


Recommended Test Kilovolts Corresponding to Operating Kilovolts. 


E.M.F. EMF. (00 REME. E. M.F. 
Operating k.v Test k.v. 


Test k. v. | 


— a am 


— 


Operating k.v. 
0-5 2:5* | o | 14 
2:0 3 10 25 
l 4 15 35 
2 6:5 20 44 
3 9 25 53 
4 TER | | 
l . 


The frequency of the test voltage shall not exceed 100 cycles per 
second, and the voltage should approximate as closely as possible to a 
sine wave. The source of energy should be of ample capacity. 

Multi ple-Conductor Cables,— tach conductor of a multiple conductor 
cable shall be tested azeinst the other conductors connected together 


with the sheath or water. 
INSULATION RESISTANCE, 
Insulation resistance shall be expressed in megohms for a specified 
length, and shall be corrected to a temperature of 155 C.. using a tem- 
perature cocthcient determined experimentally for the insulation under 


consideration. 
Meqohms Constant. Fhe megohms constant of an insulated conductor 


shall be the factor K " in the equation 

R kKlog,- (D.d), 
where R- the insulation resistance, in megohms, for a specified. unit 
length. D= outside diameter of insulation, and d diameter of conductor, 
Unless otherwise stated, K will be assumed to correspond to the mile unit 
of length. 

T'est.—'The apparent insulation resistance should be measured after 
the diclectric-strength test, measuring the leakage current after a one- 
minute electrifieution, with a continuous E.M.F. of from 100 to 200 
volts, the conductor being maintained positive to the sheath or water. 

M ulti ple-Conductor Cubles.—-The insulation resistance of each conduc- 
tor of a multiple-conductor cable shall be the insulation resistance 
measured from such conductor to all the other conductors in multiple 


with the sheath or water. 
CAPACITANCE OR ELECTROSTATIC CAPACITY. 

Capacitance is ordinarily expressed in microfarads. Linear capaci- 
tance, or capacitance per unit length, shall be expressed in microfarads 
per unit length (kilometre, or mile, or 1.000 ft.) and shall be corrected to a 
temperature of 155°C, 

Microfarads Constant.—The microfarads constant of an insulated con- 
ductor shall be the factor " K " in the equation 

C- K = log,4( D d), 

where C -the capacitance in microfazads per unit length, D —the outside 
diameter of insulation, and d the diameter of conductor. Unless other- 
wise stated, K will be assumed to refer to the mile unit of length. 

Measurement of Capacitance.— For Low-Voltage Cable.—The capaci- 
tance shall be measured by comparison with a standard condenser. For 
long lengths of high-voltage cables, where it is necessary to know the 
true capacitance, the measurement should be made at a frequency 
approximating the frequency of operation. In paired cables the capaci- 
tance shall be measured between conductors of pairs, the other wires 
being connected to the sheath or ground. In electric light and power 
cables, the capacitance of low-voltage cables is generally of but little im- 
portance. The capacitance of high-voltage cables should be measured 
between the conductors and also between each conductor and the other 
conductors connected to the lead sheath or ground. 


— ———— 


* The minimum thickness of insulation shall be » in. 


D 
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Multiple-Conductor Cables (not paired). —The capacitance of each con- 
ductor of a multiple conductor cable shall be the capacitance measured 
from such conductor to all of the other conductors in multiple with the 
sheath or the ground. 


RATING AND TESTING OF SWITCHES AND OTHER CIRCUIT 
CONTROL APPARATUS. 


SWITCHES. 


Rating.—(a) By amperes to be carried with not more than 30°C. rise 
on contacts and current-carrying parts. (b) By normal voltage of circuit 
on which it may be used. 

Performance and Tests,—(a) Heating test with rated current applied 
continuously until temperature is constant ; ambient temperature 40°C. 
(^) Dielectric test at 2| times rated voltage plus 2.000. 


CIRCUIT BREAKERS.* 

Rating.—(a) By normal current-carrving capacity. (b) By normal 
voltage. (c) By ampere: which it can interrupt at normal voltage of the 
circuit. 

Performance and Tc sts, —lhe heating test shall be made with normal 
current ; in oil circuit-breakers, same oil must be used for heating tests 
as for rupturing tests. Rise on contacts not to exceed 30 C. Rise on 
tripping solenoids and accessory parts not to exceed 50°C. Ambient 
temperature of reference, 40 C. 

Dielectric Test,—Same as for switches. 

Rupturing test must be made with the rating current and at normal 
voltage. 

In some systems it has been found that the pressure rises so high during 
switching. that higher insulation tests than that specified. should. be 
given. 

FUsks.t 
(For circuits up to and including 606 volts, see Code.) 

Rating.— Fuses shall be rated at the maximum current which thev are 
required to carry continuously and at the normal voltage of the circuit on 
which they are designed to be used. 

Fuses may be divided into two classes : (1) Those designed to protect 
the circuit and apparatus both against short-circuit and against definite 
amounts of overload (e.g. fuses of the code which open on 25 per cent. 
overload). (2) Those designed to protect the system only against short- 
circuits (¢.g., expulsion fuses which blow at several times the current 
which they are designed to carry continuously). The line separating 
these two classes is not definitely fixed. 

Tem perature.—Coils or windings (such as accompany fuses of the mag- 
netic blowout type) should not exceed the limits set for machine coils 
having the same character of insulation. The highest temperature for 
the fuse proper should not exceed the safe limit for the material employed 
(^.g.. the temperature of the fibre tube of an enclosed fuse should not ex- 
ceed the safe limit for this material, but an open-link metal fuse may he 
run at any temperature which will not injure the fuse material ; except 
that no application of the above rule shall contravene the Code). 


LIGHTNING ARRESTERS. 


Rating.—Arresters shall be rated by the voltage of circuit on which 
they are to be used. Lightning arresters may be divided into two classes, 
(a) Those intended to discharge for a very short time. (b) Those in- 
tended to discharge for a period of several minutes, 

Performance and Tests,— Dielectric test same as for switches. The 
resistance of the arrester at double potential and also at normal potential, 
determined by observing the discharge currents through the arrester. 
(c) In the case of any arrester using a gap, a test shall be made of the 
spark potential on either direct-current or 60-evele alternating-current 
excitation. (d) The equivalent sphere gap under disruptive discharge 
shall also be measured, using a considerable quantity of electricity. (e) 
The endurance of the arrester shall be tested to continuous surges. 


PROTECTIVE REACTANCES. 

Rating.—(a) In kilovolt-amperes absorbed by normal current. (b) 
By the normal current, frequency and line (delta) voltase for which the 
reactance is desiuned. (0) By the current which the device is required to 
stand under short-cireuit conditions. 

The Heat Test should be made with normal current and frequency 
applied until the temperature is constant. The temperature should not 
exceed the safe limits for the materials emploved. 

Dielectric Test, —23 times line voltage pius 2.000, for one minute, from 
conductor to ground. 


STANDARDS FOR ELECTRIC RAILW AYS. 


RATING or Svp-.SrATION MACHINERY. 


Nominal Rating of Sub-Station. Machinery.—Yhe nominal rating of a 
sub-station machine shall be the maximum output at 100 per cent. power 
factor, which, having produced a constant temperature, may be increased 
50 per cent. for two hours without exceeding the standard ultimate 


* 'r P. Me. . a nS ] » x 7 fa ^ ni IX 

" l'hese tules refer only to. cireuit-breakers of above 550 volts. For 

ln volts and below, se the Code of the National Fire Protection Associa- 
ion. 


t Complete standardisation of these fuses above 600 volts 


. according to 
the method of the “ Code | t 


| (see previous footnote) is not advisable at this 
time, but is expected to he accomplished by an eventual extension of the 


te * = ~~ a M E . ° E PE 
Code." Until such extension is made, the following definitions and 
ratings may be followed. 
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temperature rise. Sub-station machines shall be capable of carrying a 
load of twice their nominal rated load, for a period of five minutes, 
without disqualifying them for continued service. Thes shall also be 
capable of carrying a load of three times the nominal rat d load for one 
minute. These overloads shall be applied after a continuous run at nominal 
rated load. 

Continuous Rating. —The continuous rating of a sub-atation machine 
shall be that load, at 100 per cent. power factor. which it will carry eon- 
tinuously with a temperature rise not exceeding that specified. 


CONDUCTOR AND RAIL SYSTEMS. 


Standard Gauge of Third Rails.—The gauge of third rails shall be not 
less than 26 in. (66 cm.) and not more than 27 in. (68-6 cm.). 

Standard Elevation of Third Rails.—The elevation of third rails shal 
be not less than 23 in. (68-9 mm.) and not more than 34 in. (89 mm.). 


RAILWAY MOTOR. 


RaTING. 


Nominal Rating.—-The nominal rating of a railway motor shall he the 
mechanical output at the car or locomotive axle, measured in kilowatts, 
which eauses a rise of temperature above the surrounding air, by ther- 
mometer, not exceeding 980 C. at the commutator, and 75°C. at any other 
normallv accessible part after one hour's continueus run at its rated 
voltage (and frequency in the case of an alternating-current motor) on a 
stand with the motor covers arranged to secure maximum ventilation 
without external blower. The rise in temperature as measured by 
resistance shall not exceed 100 C.* The statement ef the nominal rating 
shall also include the corresponding voltage and armature speed. 

* This definition differs from that in the 1911 edition of the Rules, 
principally by the substitution of a kilowatt rating for the horse-power 
rating and the omission of a reference to a room temperature of 25 C. 
The horse-power rating of a railway motor may, for practical purposes, 
he taken as 4 of the kilowatt rating. On account of the hitherto pre- 
vailing practise of expressing mechanical output in horse-power, it is 
recommended that, for the present, the capacity be expressed both in 
kilowatts and in horse-power, a double rating, namely, 


kw. 


In order to lay stress upon the preferred future basis, it is desirable that 
on rating plates, the rating in kilowatts shall be shown in larger and more 
prominent characters than the eapacity in horse-power. 

Continuous Rating.—The continuous ratings of a railway motor shall 
be the inputs in amperes at which it may be operated continuously at 
4, 3 and full voltage respectively, without exceeding the specified tem- 
perature rises, when operated on stand test with motor covers and cooling 
system, if any, arranged as in service. Inasmuch as the same motor may 
be operated under different conditions as regards ventilation, it will be 
necessary in each case to define the system of ventilation which is used. 
In case motors are cooled by external blowers, the volume of air on which 
the rating is based shall be given. 

Ma rimum Input.—Wailway motors shall be capable of carrving twice 


approx. equiv. H.P. 


. the current corresponding to their nominal rating for a period of five 


minutes, without Hash-over or mechanical injury. They shall also be 
capable of carrying a load of three times their nominal rating for one 
minute under the same conditions. These overloads shall be applied 
when the motor is at the temperature which it would acquire when 
operating at its continuous rating. 


TEMPERATURE Lim ITATIONS, 


The allowable temperature in any part of a motor will be governed by 
the kind of material with which that part is insulated. In view of space 
limitations, and the cost of carrying dead weight on cars, it is considered 
good practice to operate railway motors for short periods at higher tem- 
peratures than would be advisable in stationary motors. The following 
temperatures are permissible :— 


Table IX.—Tem peratures. 


Maximum observable temperature of windings. 


Class EOS 
of Short periods. Continuous. 
material. 
By therm By resist. | By therm. By resist. 
A. 100 | ^ 125 85 | 00 
B 115 145 100 130 


With a view to not execeding the above temperature limitations the 


" continuous ratings shall be based upon the temperature rises tabulated 


4 


below :— 


Table X,—Tem perature Rises on Stand Test.* 


Temperature rises of windings. 


Class of material. 
By resistance. 


— 


A, 
B 


85 
105 


65 
80 
* The temperature rise in service may be very different from that on 


stand test. See Appendix I. for relation between stand test and service 
temperatures, as atfected by ventilation. : 


| By thermometer. 
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A stand test with the current and voltage to which will give losses equa 


eld- Motors. —The nominal and continuous ratings of field. 
nce aal relate to their performance with the operating field to those in service, will determine whether the motor ede Ed capa: 
sich gives the maximum motor rating. city to meet the service requirements. In service, the temperature of 
enclosed motor, well exposed to the draught of air incident to a moving 
RECEN Y AND OEREN: car or locomotive, will be from 75 to 90 per cent. (depending upon the 
The e ficiency of railway motors shall be deduced from a determination | character of the service) of the temperature rise obtained on a stand test 
of the losses. The copper loss shall be determined from resistance | with the motor completely enclosed and with the same losses. With a 
measurements corrected to 75°C. The no-load core loss, brush friction, | ventilated motor, the temperature rise in service will be 90 to 100 per 
bearing friction and windage shall be determined as a total under the | cent. of the temperature rise obtained on a stand test with the same losacs. 
following conditions :— In making a stand test to determine the temperature rise in a speci © 
In making the test, the kind of brushes and the brush pressure shall service, it is essential in the case of a self-ventilated motor, to run tke 
the same as in commercial service. With the field separately excited, | armature at a speed which corresponds to the schedule speed in servi-e. 
such a voltage shall be applied to the armature terminals as will give the | In order to obtain this speed it may be necessary, while maintaining the 
same speed for any given field current as is obtained with the field current | same total armature losses, to change somewhat the ratio between the 
when operating at normal voltage under load. The sum of the losses | I*R and core loss components. l l l l 
above mentioned, is equal to the product of the counter E.M.F. and the Calculation for Comparing Motor Capacity with Service Requirement :.— 
armature current. Under load, these losses shall be taken as follows :— | The heating of a motor should be determined, wherever possible, by 
testing it in service, or with an equivalent duty cycle. When the service 


Table XI. or equivalent duty cycle tests are not practicable, the ratings of the motor 
"e ECC may be utilised as follows to determine its temperature rise. 
| toes Se Percent ot no-load loses, The motor losses which affect the heating of the windings are as stated 
above, those in the windings and in the core. The former are propor- 


Per cent. of nominal load. 


ae enc ener | s tional to the square of the current. "The latter vary with the voltaze and 

50 115 current, according to curves which can be supplied by the manufacturers. 

25 | 110 The procedure is, therefore, as follows es 

15 100 (a) Plot a time-current curve and a time-voltage curve for the duty 
cycle which the motor is to perform, and calculate from these the root 


In case it is desired to separate the core loss from the other losses above 
described, this may be accomplished by measuring the power required to 
drive the motor at any given speed without gears, by running it as a series 
motor on low voltage and deducting this loss from the sum of the no-load 
losses at corresponding speed. 

The core losses at other loads shall be assumed as follows :— 

At full continuous rated input 1:2 times no-load core loss. 

e half » » 9 1:1 99 99 » 9° 

The multiplier for other loads shall be in the same proportion. 

The brush contact resistance loss to be used in determining the efficiency 
may be obtained by assuming that the sum of the drops at the contact 
surfaces of the positive and negative brushes is three volts. 

The loss in single-reduction gearing and axle bearings varies with type, 
mechanical finish, age and lubrication. The following values, based on 
accumulated tests, shall be used in the comparison of motors : — 


Table XII.—Losses in Axle Bearings and Single- Reduction Gearings. 


mean-square current and the equivalent voltage which with root mcan- 
square current will produce the average core loss. 

(h^) If the calculated root mean-square service current exceeds the 
continuous rating, when run with averaze service core loss and speed, the 
motor is not sufficiently powerful for the duty evcle contemplated. 

(c) If the calculated root mean-s-uare service current does not exceed 
the continuous rating, when run with average service core loss and speed, 
the motor is ordinarily suitable for the service. n some cases, however, 
it may not have sufficient thermal capacity to avoid excessive tempera- 
ture rises during the periods of heavy load. In such cases a further cal. 
culation is required, the first step of which is to calculate the temperature 
rise due to the root mean-square service current, and equivalent voltage. 


Let (— temperature rise 
po= VR loss, kw. 
pc core loss, kw. 
T —temperature rise 
P= PR loss, kw. 
Pc- core loss, kw. 


with r.m.s. service current, and equivalent 
service voltage. 


with continuous load current corresponding 
to the equivalent service voltage. 


————-. ——— - 


eer —— M ÓÓMM———— 


Per cent. of nominal rating. | Losses as per cent. of input. Then 
100 or over 3:0 pop Put Pe approximately. 
75 35 P, P 
50 4:5 (d) The thermal capacity of a motor is approximately measured by a 
20 6:0 coefficient equal to the ratio of the electrical loss in kilowatts at its 


nominal (one-hour) capacity, to the corresponding maximum observable 
temperature rise. 

(e) Consider any period of peak load and determine the electrical losses 
in kilowatt-hours during that period from the electrical efficiency curve. 
Find the excess of the above losses over the losses with root mean-square 
service current and equivalent voltage. The excess loss divided by the 
coefficient of thermal capacity will equal the extra temperature rise due 
to the peak load. "This temperature rise added to that due to the root 
mean-square service current, and equivalent voltage, gives the total 
temperature rise. lfthetotal temperature rise in any such period exceeds 
the safe limit, the motor is not sufficiently powerful for the service. 

(f) If the temperature reached due to the peak loads does not exceed 
the safe limit. the motor may yet be unsuitable for the service, as the 
peak loads may cause excessive sparking and dangerous mechanical 


| ipe 


APPENDIX I. 
Raitway MOTORS. 

In comparing projected motors and in case it is not possible or desirable 
to make tests to determine mechanical losses, the following values of 
these losses, determined from accumulated experience, will be found 
useful. They include axle-bearing losses, gear losses, armature bearing 
keses, brush-friction losses and windage. 


Table XIII. 


Per cent. of nominal rating. Losses as per cent. of input. 


- on Nomenclature and Standards. The definitions start with luminous 
flux and goes on to candle. candle-power. lumen, illumination, lux, &c. 


150 5:0 stresses. It is, therefore, necessary to compare the peak loads with the 
125 5:0 | short-period overload capacity. If the peaks are also within the capacity 
100 | 5:0 of the motor, it may be considered suitable for the given duty cycle. 

15 5:0 

60 53 APPENDIX II. 

50 | 6:5 

40 8'8 ILLUMINATION AND PHOTOMETRY. 

30 13:3 A number of definitions ave given taken from the publications of the 
35 17:0 Illuminating Engineering Society, after conference with its Committee 


The core loss of railway motors is sometimes determined by separately 


exciting the field and driving the armature of the motor to be tested. bv The term “ specific consumption " is defined as the watt consumption 

* separate motor having known losses and noting the differences in losses per lumen. Efficiency as commonly used does not appear. 

between driving the motor light at various speeds and driving it with SYWBOLS. 

various field excitations. s a : ME VEO de teo 
The core losses at other loads shall be assumed as follows :— Photometric magnitude. , Name of unit. Symbols. 
Àt full continuous rated input 1-2 times no-load core loss, ————— 
«half — ^ » H ms " o due 1, Luminous flux .......... Lumen eC !F,v 
The multiplier for other loads shall be in the same proportion. 2. Luminous intensity sea CANGIG 2i rece es ve etu vest I, r 
Stand Test Method of Comparing Motor Capacity with Serrice Require- ' 3. Mlumination............. Phot., foot-candle, lux ............. E, 8 

^15, When it is not convenient to test motors under actual specific 4, Exposure ............... | Phot.second ........................... Et 

“ervice conditions, recourse may be had to the following method of deter- ' 5. Brightness .........- Apparent candles per sq. em. ...... b 

mining temperature rise. Apparent candles per sq. in. ...... 

_ The essential motor losses affecting temperatures in service are those | g Normal brightness .... e persq.cm.  ............ | by 

in the motor windings, core and commutator. The mean service con- : : Candles per sq. in. ................... 

ditions may be expressed as a close approximation, in terms of that 7. Specific luminous Lumens per sq. em. ........ eme E' 8' 

Continuous current and core loss which will produce the saine losses and radiation " Lumens per sq. in. 

8. Coefficient of reflection... ...... eee eee eene ennt asc dal M 


distribution of losses as the average in service. 


n2 


e E E 
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a, 
in 2 transformer without extra cost and without the use of iron in the 


In view of the fact that the symbols heretofore proposed conflict in 
some cases with symbols adopted for electric units by the International 
Electrotechnical Commission, it is proposed that where the possibility of 
any confusion exists in the use of electric and photometric symbols, an 
alternative system of symbols for photometrical quantities should be 
employed. These should be derived exclusively from the Greek alphabet, 


for instance :— 


Luminous intensity .............. ee ceeeseeeee enne ] 
Luminous flux .......................... TE Y 
Illumination ..... Cua Dus oer ones erasa QU IE Metus i. 3 


The Rules conclude with some tentative definitions of Standards in 
Telephony and Telegraphy. 


CHAIRMAN’S ADDRESS TO THE NEWCASTLE SECTION 
OF THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


The tendency of cagincering development in the production and 
transmission of electrical energy. is in the direction of bigger and 
bigger stations and plant. In the construction and operation of 
such large generating stations end supp'v svstems € Wwincering pio- 
blen:s necessarily arise whieh are not epparent in smaller systems, 
“ithough the only obvious difference mav be that of size. Ore of 
the most interesting phenomena which becomes of greater practical 
importance proportionately with the size oi system is the mecha- 
nical forces experienced bv circuits carrying heavy currents. It is 
generally known, although not appreciated es a matter of p-actica 
interest, that any conductor carrying current experiences mecha- 
nical stress, the megnitude of the stress being proportional to the 
square of the current value. In the case of a single streight con- 
ductor in homogeneous magnetic surroundings, so situated as not 
to be appreciably influenced by magnetic fields other than its own, 
the effect of the stress is to compress the conductor in cross section 
and extend it axielly. This is known as the “ Pinch ” effect, and 
I believe has been used to promote circulation of the molten charge 
in »lectrical furnaces. 

If two conductors carrying current are brought parallel to each 
other they both experience mechanical stress, and are either at- 
tracted or repelled according as the currents are flowing in similar 
or opposite directions. A single conductor arranged in the form of a 
ring and carrying current experiences a stress tending to increase 
its periphery—4.e., similar to centrifugal force. If the conductor 
be formed into a helix the effect of current is to both expand the helix 
in diameter and compress the turns towards cach other in an axial 
Guection, As the mozritude of all such stresses i$ proportional to 
the square of the curr. i.t, they may, while quite inapp-ecieble with 
norma] currents, be cf serious moment in the event of an abnormal 
rush of current amounting to many times normal losd. [t is, in my 
opinion. very necessary to recognise and provide egainst the effect of 
such stresses throughout the clectrical equipment of à modern power 
supply system, 2nd no lss necessary 11 the case of growing systems. 
The is no difficulty or materie! additional cost involved in com- 
pleccly guarding against these mechanical stresses. In fact, they 
can be said to be a danger to epparatus only when ignored. 

The stresses were first experienced. 23 a matter of practical im- 
portance in the end windings of turbo-alternators subjected to ashort- 
circu.t. The problem was complicated by the fact that the damage 
largely depended on the character of the short-circuit. A growing 
fault allowed the armatare current to demagnetise the generator 
ficlé, and excessive currents were not produced in th. stator windings. 

As & result, there was difference of opinion among experienced 
eng;reers respecting the effect of short-circuits on alternators. In 
some ca5es they apparently stood up satisfactorily and in others not. 
The problem was investigated by the leading designers, and Prof. 
Miles Welker read a valuable Paper on the subject. 

The primary precaution is to brace the end windings in a manner 
enabling them to withstand the mechanical forees. With the object 
of reducing the magnitude of the forces, reactance coils in series with 
the generator windings, preferably inserted at the star end of the 
windings, have been adopted, more particularly in the United States 
of America. This arrangement is to be recommended where the 
Bencrators are wound for the pressure of transmission. It is, how- 
ever, more usual at the present day to transmit at pressures for which 
generators cannot be satisfactorily wound, and in such cases a more 
satisfactory arrangement is to use & step-up transformer directly 
connected to the terminals of each generator, incorporating a sub- 
stantial amount of reactance in the transformer windings. An 
impedance of 12 per cent. at full load can be satisfactorily obtained 


* Abst iv t New 
By Hs an address delivered at Newcastle-upon-Tyne by Mr. 


t “Journal” Inst. of Elee. En 7 ‘4 5 
: eee tec. g» Vol XLV., p. 295; Tue ELEC- 
TRICIAN, Vol. LXIV., PP. 882, 935, March 11 and 18, 1910, 


leakage paths. Such an arrangement gives a combination in which 
the maximum instantaneous value of the short-circuit current. ig 
six or seven times full load, and the corresp jonding mechanice! forces 
con be readily dealt with. 

An objection to the use of reactance coils or transformers for 
protecting generator windings is that none ol them can be said to be 
free from the possibility of breakdown, in which csse the generator 
j8 left unpzotected ; end, in fect, such apparatus may produce the 
troubl.s they are celeule*ed to mitigate— namely, en instantaneous 
short-circuit. across the generetor terminals. No commercially 
effective p'oposa's have to my knowledge been suggested 107 ineor. 
poretiug substantiis] additione] reactance in the generator stetor 
windings themselves, There is, however, a tendency on the part of 
d-signers to depart from wind ngs having one bar per slot. With 
two conductors per slot, as compozed with the same number o coa. 
ductors e-renged one per slot, the self-inductive flux of ee^n cuts 
both conductors with a consequent increase of stator rezctanco and 
corresponding reduction of the maximum value of the short-circuit 
current. This docreeses the relisbilitv of the winding. Esch con- 
ductor is independently insulated, and as a consequence the insula. 
tion between conductors is double thet between cord eto s end 
earth. With moie than two conductors per slot jointing tzoub!cs are 
considerable. On the whole, it appears justifiable to exp ess the 
view thet with the p-ecantions discussed &bove the mechenical 
shock oa short-circuit is no scrious obstacle in the construction of 
large generators, ond it docs not appear et all probable that it will 
in eny way limit the maximum size of generator which cen be 
satisiaetcr lv constructed, 

Se ious mechcnieg! £o ces accompanying the flow of current are 
by no means confined to the end windings of alternators. Of ell the 
electrical appa-atus the transformer is that which is in a position to 
be subjected to the gecatest mechanical stress from this cause. [n 
making this statement I am not excluding generators, although, 
other things being equal. a transformer mèy experience stresses four 
times those of a similar generator. Fort unatelv, transformers are 
more readily b-aced against the mechanical stresses involved, and 
there is no real difficulty in constructing a transformer which will 
not suffer damage under short-circuit. 

A traasformer having a full-load impedance of 2| per cent. and 
giving & voltage vacietion from no-load to full-load at o: dinary 
power factors of approximately 2 per cent. is a satisfactory one from 
all points of view. Its voltage variation is sufficiently good tor all 
ordinary purposes, and the stresses on short-circuit can be pope 
gua ded ¿geins: by b scing the coils and without materially ine:cased 
cost. 

There is onc p cezution which should be remembered in connec- 
tion with the caleulations of the value of the short-circuit current, 
These are usually deduced from a test in which the secondarv of the 
transformer is short-circuited, and sufficient voliage applied to the 
primary to circulate full-load current. The value of the voltage so 
obtained divided into the normal primary voltage will give the 
number of times full-loed current which should be passed by the 
transformer under short-cireuit conditions with full primary voltage 
maintained. This assumption is, however, oulv true if the leakage 
flux traverses a path which is air or its equivelent. If, for instance, 
à certain amount of iron is inserted in the leakage path in order to 
give higher reactance at full.load the value of the short-circuit 
current at full voltage deduced from the above method will be sub- 
stantially too low. It has also been found from experience that 
although a transformer may be so constructed and braced thet when 
first installed it is fully capable of withstanding a short-circuit it may 
not be in this condition after it has been in service for a few months. 
This particularly applies to oil-cooled transformers where appa- 
rently there is some slight shrinkage of the insulation due to the 
action of hot oil. It is a wise precaution to examine each trans- 
former after it has been in commission for g few months and tighten 
all anchoring bolts. 

It is, I believe, a fact that the majority of trensformers manu- 
factured to-day have inadequate provision against the mechanical 
stresses of short-circuit. That more trouble is not experienced 
is no doubt glmost entirely due to the fact that the generat- 
ing plant is not able to maintain full primary pressure on 
short-circuit. This protection will disappear with the growth of the 
generating system. Those who are at all dubious about the reality 
and magnitude of these stresses cennot do better than read a Paper 
by Steinmetz in the “ Transactions " of the American Institute of 
Electrical Engineers, Vol. XXX., p. 307. 

The above remarks are directed towards the ordinary power 
transformer. There is, however, little doubt that many current 
transformer failures if properly traced to their source are due to 
mechanical movement of the primary coils under heavy rush of 
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current. The current transformer is in the unfortunate position of 
pot being able effectively to limit the value of the current which can 
be passed through it. A sound mechanical construction ot current 
transformer windings mav, therefore, be regarded as necessary. In 
this connection the soundest arrangement is accidediv that in which 
the primary consists simply of a bar without turns. Their relia- 
bility from all points of view i8 so far superior to that of any other 
type that they should undoubtedly be used wherever possible. 
(ne cions effect of the mechanical stresses accompanying the 
flow oi current is the tendency of knife-type disconnecting switches 
to op automatically under à heavy rush of current. The effect 
is nlor to that which tends to increase the perimeter of a con- 
ductor forming a closed loop, and does not exist if the conductors 
above and below the switch are in line with it. It is, however, 
remarkable how small a deviation from a straight line is required to 
give this action. Even in the case of straight copper connections 
there may be considerable stress under short-circuit conditions. 

In the foregoing I have attempted to show that severe mechanical 
stresses accompanying a heavy flow of current are not confined to 
any particular part of the equipment of a large generating and trans- 
mission system and the need for precautionary measures everywhere. 
The precautions suggested have been in the nature of a better 
mechenical construction, capable of meeting the stresses without 
srin It is, however, most desirable to reduce the megnitude of the 
fores, and there is no doubt that a great deal can be done in this 
direction by the use of reactance. An admirable Peper on this 
sulrect was read recently before this Institution by Messrs. Peck and 
Fuve-Hansen.* and various contributions have appeared in the 
technical press and proceedings of societies during the last few years, 
[n some cases the indiscriminate use of reactance has been advocated 
ina manner which, if adopted literally, would make commercial 
exrineering practically impossible, and in no case has the economic 
edition introduced by the use of reactance been sufficiently 
considered. 

So far as generators are concerned the addition of even a com- 
paratively large reactance does not materially affect either the cost 
of the generator or itsefficiency. In the case of reactances hetween 
'bus-bar sections, and on feeders, however, the conditions are 
diffrent. With reactances between 'bus-bar sections it is necessary 
to divide up the transmission system into as many separate networks 
as there are sections of "bus bar. The division of a high-tension 
network into small independent sections cannot be too strongly 
condemned. This will be realised when it is properly recognised 
that the majority of high-tension networks cannot be laid out 
economically because they are too small—that is to say, thev do not 
include a sufficient number of feeders covering a sufficiently large 
area. Asa consequence, the proportion of spare feeders is excessive. 
The carrying capacity of the feeders leaving the majority of the 
power stations in this country is from two to four times the actual 
maximum load carried by the power station; this is obviously an 
excessive amount of spare. An amount of spare plant exceeding 
25 to 30 per cent. should be regarded as excessive, just as much in 
feeders as it is in generators. The excessive amount of spare feeder 
capacity which exists in general is not entirely due to the small size 
of network; it is probably just as much due to faulty automatic 
protective devices, which impose on the designer the necessity for 
providing a network which can deal with its load with several 
feeders out of commission simultaneously. Notwithstanding this, 
however, there is little doubt that the division of a network into a 
number of isolated sections very materially increases the cost, and 
must Ee avoided except in the case of networks so large as to require 
à number of separate power stations. The disadvantage of sec- 
tioning a network is greater the higher the diversity of the load. 

The objection to the use of reactance at the power station end of 
feders is the increased effective voltage drop incurred. This 
derends on the power factor of the load. On unity power factor 
loads the reactance does not appreciably increase the voltage drop 
of the feeder, as the reactance voltage is at right angles to the current, 
Which. at unity power factor, is in phase with the sup} ly voltage. 
The condition of unity power factor in general obtains in the United 
“tates, where feeder reactances have found their most general 
application. The majority of supplies are there given as low-tension 
diret current through synchronous converting plant, in which the 
Power factor is under control. In such conditions feeder reactance 
has no objection other than cost, and where it has been used I have 
no doubt that it is amply justified by the security given. The ten- 
dency in this country is, however, to give supply as alternating 
aa conversion, and the power factor of the load on 
RES eeders in general varies from 0:6 to 0:8. In such circum- 
is do os has a material effect on the voltage drop. It 
... "Us that on low power factors the permissible length of 
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feeder must be reduced, as this is settled by the drop. The simplest 
way out of the difficulty is to provide, in addition to the reactance 
coil, a voltage regulator on each feeder which can be adjusted to 
maintain the voltage constant at the far end of the feeder under any 
normal condition of loading. In cases where it is necessary to use 
feeder reactance this appears to be the most satisfactory solution, 
particularly if the necessary reactance can be incorporated in the 
regulator. The transmission system can be more economically 
designed with a regulator on each feeder, as it is possible to make 
the feeders share the load more evenly than they would do normally. 
In any case, those who are considering the adoption of feeder reac- 
tance are faced with the problem that, unless the power factor of 
the load is exceptionally good, either additional feeders or feeder 
regulators will be rendered necessary sooner or later. 

On the whole, it is desirable that the expense and difficulties intro- 
duced by the use of reactance should be avoided as far as possible, 
and for dealing with mechanical stresses it is first of all desirable to 
have the apparatus throughout so mechanically constructed as to 
offer the greatest. resistance to damage. Having done this, the aid 
of reactance should be called in discreetly, using generator reactance 
as freely as necessary, feeder reactance only when really essential 
for safety, and "bus bar section reactance not at all, or only in ex- 
ceptional circumstances on large networks, 


CABLES. 


We give below some account of the discussion which took 
place before ihe Manchester Section of the Institution of 
Electrical Engineers on Mr. C. J. Beaver's Paper on “ Cables." 
An abstract of this Paper appeared on pp. 186 and 211 of our 
issues of November 13th and 20th respectively :— 

Prof. E. W. MarcHant said that with regard to dielectric stress the 
author stated that in order to obtain the best results the ratio between 
the outer and inner diameters should be the natural basis of logarithms. 
It was not generally known that this also corresponded to the condition 
in a cable for which there would be no possibility of corona forming in the 
interior. The speaker cited a case of electrolytic action which oecurred 
in a bitumen cable some vears ago. The negative of the cable broke 
down, and as there was a considerable quantity of pure sodium and 
potassium intermingled with the friable substance round the joint, con- 
siderable local heating resulted and attracted attention to the fault. The 
question of mixing vulcanised rubber with vulcanised bitumen was of the 
greatest interest, and should be of value to other cable makers. 

Mr. B. WrELBoURN said that although the Paper was distinctly a 
manufacturer's Paper, it raised a number of questions which could he 
usefully discussed from a buyer's point of view, and it was from this 
standpoint that he wished to speak. Regarding the re-design of diclec- 
tric thieknesses for 6,000 to 11,000-volt cables which were laid down bv 
the British Engineering Standards Committee in 1910, this subject had 
been much discussed in cable circles and amongst cable users during 
the last two or three vears. The speaker thought that the modern 
manufacturer of paper cable had made so much progress that it was 
perfectly safe to re-design on a scientific basis all cables coming under 
the British Engineering Standard list. It was perfectly safe to cut down 
dielectric thicknesses provided the cables were used on modern systems 
having a sine wave form. This would not apply to systems emploving 
alternators of 10 years ago having peaky waves, Dr. Klingenberg, in a 
Paper before the Institution, suggested that 85.000-volt single-core 
cables might be used for the supply of power to London from, say, a 
coalfield in the Midlands. The speaker asked whether the author, in 
suggesting a high-voltage single-core cable, had considered it commer- 
cially justifiable at commercial frequencies of 25 to 50 cycles. The 
speaker had made numerous calculations based on Dr. Klingenberg's 
suggestion, and had concluded that the charging currents would render 
so large an amount of plant idle that the proposition was an entirely 
uncommercial one. The statement in the Paper that inter-sheathed 
grading was not commercially justifiable below 30.000 volts, raised the 
whole question of working pressure on cables, The speaker agreed with 
the inference in the Paper that 50.000 volts was the commercial limit of 
pressure for three-core cables, and went further to state that there was 
scarcely a case where anything higher than 30,000 volts could be justified 
at 50 cycles on account of the charging current and consequent idle 
plant. In a particular case at 11,000 volts the apparent kilowatts 
required to charge the cables were 18:2 per mile, for 20.000 volts 23-8 kw. 
per mile, and for 30,000 volts 84-5 kw. per mile. Therefore, with a net- 
work involving 30 miles of 30,000-volt cable. the plant required to 
charge the cable alone would be about 2,500 kw. "The speaker had 
investigated several cases involving three-core underground cables and 
taking into account the cost of transformers, switchgear, &c., there was 
hardly any saving in going above 30,000 volts. Regarding the life of 
paper cables, the statement in the Paper * assuming the use of the best 
materials, the necessarv careful construction and normal usage, it may 
be taken for granted that any appreciable deterioration of paper-insu- 
lated lead cables will only be due to causes external to the cables them- 
selves was in the main a perfectly correct statement. Paper cables 
which had been working at 2,000 volts 100 cycles for 23 years had shown 
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no sign of deterioration of the paper. Behind this was 18 years’ ex- 
perience with 11,000 volts, eight years! with 20,000 volts and three vears’ 
with 30,000 volts. Some experience was necessary to show the effect of 
long-continued application of pressure to cables on a modern system at 
hich temperatures. About two years ago the speaker instigated experi- 
ments on this point, working the cable far above its normal stress, and 
there was practically no deterioration of the paper. There was a dis- 
position in some quarters to work cables permanently at 175 F.; this 
was a very questionable poliev, Regarding ill-usaie tests. which were 
still specified, it was doubtful whether with the present knowledge of 
cables, such tests were of any value. Modern three-core cable would 
almost withstand tying into knots without damage to the paper. The 
trouble with conductors due to expansion and contraction could be easily 
overcome by the use of the Vernier joint. The speaker could not share 
the v hole-hearted condemnation of the use of tape and paper for insu- 
latine joints, as he had constructed. joints in this manner enpable of 
withstanding working pressures of 150.000 volts. He concurred with 
the author in stating that chemical corrosion of lead was exceedingly 
infrequent, although cases did occur where organic acids were present. 
Regarding electrolytic corrosion of lead, there was no reason, with pre- 
sent knowledge, why this should occur. The author suggested protec- 
tion against electrolytic corrosion of lead by continuity and cross- bonding. 
This was not suflicient. and the predetermined points should be earthed, 
Svstematie examination of continuity, ¢cross-bonding and earthing was 
essential, for, as stated by the author, the equipotential points of a 
system altered, and it was undoubtedly necessary to examine the elec- 
trical conditions of a system periodically. 

Mr. S. L. PEARCE, speaking from the point of view of an engineer who 
had to deal with an increasingiv large power-load, wished to put in a 
plea for cables with a larger section than 0:135 sq. in. In connection 
vith the new power station of the Manchester ( 'orporation he felt justified, 
after careful consideration, in using a cable of 0:25 sq. in. at 33.000 volts, 
The calculations were Lased on the cables being more or less fully loaded, 
end he was satisfied that it was the most economical and commercial 
proposition to go in for. Reyarding grading of cable insulation. the 
speaker thought engineers would rather pin their faith to a single dielec- 
tric y hich had been fully proved. Nevertheless, the suggestion of a lead 
intershoath was very interesting, but would not the lead tube become 
rucked up in time ? The various suggestions and patented processes for 
conveniently anchoring these lead intersheaths were ingenious, but they 
did not appeal to the speaker, Dealing with maximum stresses in high- 
volfage paper cables, the euthor seemed to suggest that the existing 
methods of testing cables at 21 to 3 times working pressure should he 
followed, So far as the Board of Trade had issued regulations at all at 
the present time, all they required for cables at a working pressure over 
POLECO volts was an extra 104000 volts. Evidently when working pres- 
sures of 40,000 or 50,000 volts were reached engineers would have to be 
content with a test pressure much less than 24 or 3 times the working 
pressure. Regarding the time clement in pressure tests, the speaker's 
expe ence showed that if a cable stood the first five minutes it would not 
break down in half an hour, The author's suggestion for testing integrity 
of lead sheaths was an excellent one, and could be applied whilst workings. 
The insulation resistence valie of 50 megohms per mile was altogether 
too low. The question of movement in cables consequent upon expan- 
sion and contraction was of prime importance, and opinions varied as to 
whether joints and cable should be anchored or joints anchored and eables 
laid in a wavy form. The author's tests were surprising, showing as 
they did that whilst tlexible joints protected the joints from ground sub- 
sidence it was still possible for damage to be done along the length of the 
cables. The author seemed to hold the view that damage might arise 
through the relative movement of the cores. This required elaboration, 
as it was difficult to conceive any relative movement of cores with all 
phases equally londed. What was meant by the term “ grossly over- 
loaded“? The author condemned the impression that vuleanised bitu- 
men was softened by contact with coal gas: if the bitumen filling did 
contract by the action of coal gas, whieh the author did not dispute, 
something else would soon come in to destroy the cable, Evidently the 
author did not consider it advisable to insulate with vuleanised bitumen 
only. The speaker had for some years discarded its use, as trouble arose 
through overheating of the cover of the core. The trouble was practic- 
ally eliminated by the use of a paper separator next to the core. 

Mr. A. F. W. Rich arps said it was imposible to forecast the density 
of the load on distributors for vears in advance, and consequently they 
were grossly overloaded now and thea, Many devices had Leen resorted 
to, such as “staggering ^ the eable, " Vernier joints," &e. These 
deviecs, however, did much to help matters, but still. left. room for 
further improvements. With regard to the joint. sugested for pres- 
sures of 50 kv. to 100 kv., the idea of non-hygroscopie spacers seemed 
excellent. but the weak spot appears to be the diflicultyv even with the 
best iointers to leave the ferrules absolutely smooth after sweating, as 
minor pin-points of solder were often sufficient to cause a breakdown at 
very high pressures. As regards bonding, the difficulty of effecting a 
really eficient bond across joints was often and fully appreciated, and on 
lead-covered cable nothing but a plumbers " wipe was satisfactory. 
There were various satisfactory forms of clamps and cone connectors for 
wired armoured cables which made a sound job if attention was paid to 
cleaning the wires and providing a good fit. The latter was an casy 
matter in coal mines, where that type of cable was chiefly used. The 
author had referred to the unsuitability of wooden bridges on solid laid 
systems. The speaker thought that bridges should. invariably be of 
uon-hyeroscopie material; and for use in this country he preferred 
exphalte, ‘The proper filling of the trough was a difficult matter unless 
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properly understood. At bends the cable always tended to expand 
during the filling of the trough, and the bends should be left until the 
last after the remainder of the compound has set, then the bend should 
be made to fit the cable, and not the cable to fit into the trough. 

Mr. J. H. €. Brookisne said rubber cables, bitumen cables and lead- 
covered cables had all been run down at various periods, but they were 
all perfectly correct. under certain. circumstances. The author had 
shown that with proper laying and maintenance, troubles did not 
appear. It did not seem reasonable that the molecules in lead should be 
so disturbed as to allow holes to appear, and thereby affect the rubber 
bv local action. Perhaps the author would indicate some means of 
overcoming this defect. Much more might have been said concerning 
the protection of cables, as it was becoming more and more a question of 
Importance, 

Mr. G. L. Preece thought that the secret. of good cable manufacture 
was simply best materials, best machines and best methods of test. The 
suggestion that 30,000 volts was the highest economical pressure nowa- 
days was probably correct, but the author must have had other views in 
designing and making eables for 100,000. volts. Would the Vernier 
joints respond. successfully to the 175 F. conditions referred to by Mr. 
Welbourn ? 

Mr. W. S. TAYLOR referred to a good tin coating on rubber-insulated 
conductors as being essential for long life. There was a general impres- 
sion that the tin protected the conduetor against the sulphur in the 
rubber, whereas the tin was essential to protect the rubber from the 
copper. English practice was directly Opposed to American and Con. 
tinental practice in the use of pure rubber adjacent to the conductor. 
Could it be that English methods were open to improvement ? 

Mr. L. J. LEriN E siid that the 100,000- volt cables which Prof. Klingen- 
berg proposed to lay down in London were in reality 60.090-volt. The 
idea was to use single-core cables, and earth the star points, thereby 
obtaining a P.D. of 60,000 volts between cable and earth. Recently 
the Victoria Falls Co. decided to instal some 60,000-volt cables with a 
seetion of 120 sq. mm, The German experts put forward a cable of 
500 sq. mm.. which they recommended, the object being to reduce the 
stress. An alternative of 120 sq. mm. was offered and accepted, but 
when officially inspected it was only 100 sq. mm. The speaker had just 
returned from Germany, and said that no German manufacturer was 
allowed to export cable having a greater section than 35 sq. mm. | 

Dr. G, W. WonnaLL, referring to the use of tapes and other materials 
used in jointing, spoke of a 90 n.r. 5.000-volt pit motor which broke 
down on one coil. The coil was repaired in the pit. and after about à 
month's run it broke down again in the same place, After à se ond 
repair there was another breakdown, and ultimately the motor was 
brought to the shops and repaired successfully. The repeated failure 
vas due to the insulating materials becoming damp in the pit. although 
they were perfectly dry when first sent down, Did cable maker have 
any such experiences with outside jointing ? The speaker referred to the 
heating of bifurcating boxes on three-phase systems, due to the three 
eable ends entering the box by three separate holes, and thereby heating 
the metal of the casing. 

The ACTHOR, in reply, said that vuleanised bitumen breakdowns were 
vell Known in the old days, and the formation of potassium and socium 
in the metalic state was known and repeatedly caused fires m the 
culverts. Mr. Welbourn said that charging eurrents would make pr 
sures of 30,000. volts impracticable for cables. Commercial considera- 
tions would restrict the use of cables to feeding overhead. lines; con- 
necting generators and transformers, &e., and consequent ly cables of 
hich voltage would never be used in tremendous lengths, in which case 
the charging current would not enter largely into the question. Mr. 
Welbourn's agreement, as to the permanence of paper was gratifying. 
but there was no necessity to attach a time limit to the maximum stress 
figures in the paper. ‘The maximum stress figure quoted was one that 
the Paper just failed to support. The author had no great experience 
of the Vernier joint, but in the course of many years! experience ot failures 
in cable which had no such protection the failure invariably occurred 
within afew feet of the joint box, It was therefore quite likely that the 
Vernier joint would relieve the stresses where they occurret at their 
maximum, Mr. Welbourn mentioned some interesting tesis of paper 
joints, but the author's experience led to the conclusion that the element 
of variable workmanship was to be avoided on high-pres ure 
Regarding continuity of bonding, it was taken for granted that bonding 
would be useless unless the potential was anchored to carth at some 
point. Mr. Pearce put in a plea for larger section cable than 12 sq.m. 
The commercial aspect undoubtedly varied. with locality, load factor, 
&c. The racking up of the lead intersheath with rough usage was un- 
likely owing to the intersheath being so thin and tightly bound with the 
paper. Regarding the pressures suggested for test. purposes. the author 
feared that those quoted would be demanded, although there was no 
reason why they should. The expansion effects described were certainly 
surprising, and could not be foreseen. The term " grossly overloaded 
could not be defined exactly for every type of cable, as it varied according 
to the construction and many other conditions. With regard to bitumen 
cables, the paper separator was not for mechanical purposes, but to 
prevent the selective action which had been described. The author 
agreed with Mr. Richards as to the importance of keeping up the con- 
ductivity of the earth, also making troughs to suit cables, instead of 
resorting to forcing with consequent damage. The crystallisation effects 
on lead which Mr. Brooking coupled with vibration were not quite the 
same thing. The damage alluded to by the author was caused hy alter- 
nate bending or, depressing allowed to return to normal, without any 
detinite periodicity or intensity. Depression might be frequent erz 1^1 
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to be called vibration, but the effect would not be such as referred te by 
Mr. Brooking. The author had known a consignment of lead cable to be 
very badly affected by vibration in transit aboard ship. The German 
practice of making high-tension tests and no resistance test, as alluded to 
bv Dr. Worrall, was very bad. A water-logged cable might prove all 
right on high-tension test, owing to general leakage, but a megohm test 
would prove the cable faulty. Varnished tapes were not used for binding 

urposes; tapes were taken and treated with the insulating compound 
immediately before they were applied. In this way a perfectly satis- 
factory dielectric was obtained. 


A RHEOSTAT OF VARIABLE RANGE SUITABLE FOR 
LARGE CURRENTS.* 


BY R. G. VAN NAME. 


In experiments involving the accurate regulation of currents of 
100 amperes and above it is often a matter of some difficulty to pro- 
vide a suitable rheostat. The commercial types are expensive, end 
substitutes operatiing on the metellic resistance and sliding contact 
principle are not eesy to make, on &ecount of the necessity for very 
substantial construction of the contacts. Electrolytic resistances 
(iron plates in sodium carbonate solution, and the like), though very 
easily constructed, are not elways satisfactory. When used with 
direct current their resistance cannot, on account of the polarisation, 
be gradually reduced to zero as with other types of rheostat, and this 
is often a disadvantage, especielly with low-voltage currents, and in’ 
generel when economy of energy is a consideration. Below is 
described a form of rheostat which may be employed under a wide 
range of conditions, but is especially suitable for lerge currents, 
including those of low voltage for which an electrolytic rheostat is 
nearly or wholly useless. It was devised and used by the writer for 
the control of 2 25-volt current of about 200 amperes. This rheostat 
possesses the advantege that the resistance element cen be quickly 
removed and enother of different dimensions inserted, thus eltering 
the renge. Extre resistors arc easily made, et trifl'ng cost, and may 
be used indefinitely. 

Essentially, the rheostat consists of @ curved rod of graphite. 
submerged in water and so mounted that its effective length is 
varied by rotating an axle which serves at the samo time as one of 
the current Icads, The graphite resistor, which has the general form 
shown in Fig. 1, is sawed out of è plate of Acheson graphite, con- 
veniently 4 in. thick. It is centrally mounted on 2 stout horizontal 
axle, so that its rim runs with liberal clearance in a suitably shaped 
hollow milled in & block of copper. This hollow is filled with mercury, 
thus p'oviding electrie contect between the copper end graphite. 
Cooling is effected by enclosing the whole in & wooden box through 
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which weter circulates. It is evident that by rotating the axle the 
resistence interposed between the axle and the copper block may be 
varied from practically zero up to à maximum determined by the 
shepe «nd dimensions of the graphite resistor, in particular by 
the thinness of its tail." Since this part of the resistor is not sub- 
ject to ny mechanical strain, it may, if desired, be given à very small 
Cross seetion 

Further details of construction are given by the following descrip- 
tion and figure of the rheost.t used by the writer in the work above 
mentioned. Fig. 2 is a side view of the apparatus, and, except for a 
small part drawn in section, s! ows is as it would appear if one end of 
the enclosing box were removed. The resistor A was of Acheson 
grephite, 6 in. in diameter and ] in. thick; the steel axle B a ¢ in. 
circulo saw axle, threaded at one end to receive the copper terminal 
lug €, but otherwise used just as purchased. Washers of sheet 
copper D D were inserted bet ween the axle and the resistor to improve 
the electrical contact. The copper block H which contained the 
me-cury contact, was embedded in the wood base G slightly below 
its surface, and connected by copper bolts J, passing through the 
wooden base to the copper strip K below, which served as onc of the 
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current terminals:* Wooden sides L L, and end pieces, attached to 
the base block G, formed a box about 12 in. by 5 in. end 6 in. decp, 
inside meesuzement. When the rhcosie* wes in use a strecn of 
water, sufficiently repid to keep the box full and to prevent excessive 
heating of the resistor; wes edmitted by 2 tube inserted into the box 
from above, end passed off by an ove flow. The box did not need 
to be watertight, since the apperatis, mounted on wooden cross- 
pieces M, was always pleced over a sink when in ug. 

The device for turning the resistor and holding it in eny desired 
position was attached to the portion of the axle which projected out- 
side the box. Itcons'sted of e rodialarm N, carrying aspring cateb, P, 
which engaged in a series of holes arranged in 2 circle in & bress plete, 
Q, attached to the outside of the box. No stress is lad upon the 
construction of this pact of the apparatus, since it is immoterie! whet 
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device is used for the purpose, so long as it permits quick edjustment 
and holds securely. Since the lug C turned with the exile, e flexible 
cable was needed for the current connection at this point. . 

The resistance of tke rheostet, when fitted with the resistor 
generally employed, covered the range from 0-22 ohm down to 
0-2105 ohm, measured between terminels. This resistor was sheped 
almost exactly as shown in Fig. 1, the nerrow portion having à eross- 
section of about ] in. by | in. for the greeter pect of its length. No 
fer as was observed, prolonged use produced xo deterioretion or 
change in this graphite resistoz, but it Wes firele broken by accident. 
Another resistor oi the same dimensions wis subjected ès zs test to a 
load of over 4,000 watts (170 amperes by 24 volts) for 30 minutes 
without the slightest injury, and could apparently have safely carried 
a considerably heavier load. 
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_* Direct currents may be connected to flow through the rheosiet in 
either direction, but it is better, when practicable, to connect the axle with 
the negative pole, as a protection against corrosion by the working 
current. 
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be obtained complete in handy book » price 6s. Gd. pest froe. A com- 


p'e's Index is included. 

The above Tables, &c., reproduced in miniature for the pocket, can alee 
be supplied. Size of miniature book 8j in. by 41 in. Includes Mage of 
Power Areas. Price 1s. net, postage 24. extra. Reduction on quantities 
for presentation to Trade C &e. 
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Vol. LX XIII. of “Tae ELECTRICIAN.” Bound in Publisher's covers 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXIII., price 2s.; post free, 2s. 3d. 


SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. — All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but notlater than WEDNES- 
DAY MORNING, and advertisement text and bloeks must reach the 
offic:rs as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 
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THE MECHANICAL FORCES IN ELECTRICAL 
OPERATION. 


There are certain phenomena in electrical work which may 
become apparent only when the work is carried out upon à 
large scale. Forexample, resonance phenomena and pheno- 
mena of a transient character are not particularly noticeable 
unless we are dealing with high voltages or heavy loads. 
When, however, we come to high voltages, long lengths of 
cable. or the breaking of heavy loads by means of switchgear, 
we come to phenomena which, although known in the 
laboratory, did not receive serious attention in practical 
working until they made their presence felt by undesirable 
results. In the same way, when we deal with large currents 
we find it necessary to take into account the large mechanical 
forces which may be produccd. This subject forms the 
theme of Mr. P. V. HuNTER's address to the Newcastle 
Local Section of the Institution of Electrical Engineers. Of 
course, such forces have been known for long enough ; they 
form the basis of the working of every electric motor; but 
they did not force themselves upon the attention of engi- 
neers in other directions until the currents that were pro- 
duced on short-circuit became unusually large. As the size 
of turbo-generators was increased, their internal resistance 
and reactance became very small, and so the currents pro- 
duced upon short-circuit were liable to be extremely heavy. 
Thus it came about that the end windings required to be 
supported in a very special way so as to prevent damage 
being done in the event of short-circuits. This trcuble has 
sometimes been avoided by increasing the reactance of the 
machine itself, so that not only was the short-circuit current 
reduced, but sufficient time elapsed for the armature reaction 
to de-magnetise the field sufficiently to prevent an excessive 
flow of current. This method has not been received fav- 
ourably by all designers, and, as an alternative, reactance 
has been placed outside the machine it is designed to pro- 
tect. The objection to doing this is that the protection is rot 
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quite so definite, for should anything occur to damage the 
external reactance the generator is no longer safe. Trans- 
formers have been used in similar fashion, and have the 
advantage that they give a more useful utilisation of 


material. 


Although these difficulties were first experienced in the 
generators, they are not limited to that part of the plant. 
So long as stations were comparatively small, a short-circuit 
on the network was sufficient to cause a very large drop in 
voltage, which served to protect the network on that account. 
As the size of power stations becomes larger and larger this 
form of protection disappears, and the power station be- 
comcs capable of maintaining a short-circuit at practically 
full pressure. Under these circumstances enormous currents 
may flow, and, since the mechanical forces involved may 


increese as the square of the current, they are liable to be 
exceedingly large. 
under the forces that are set up, and parallel conductors are 
drawn together or forced apart, according as the currents 
are in the same or in opposite directions. Thus it is 


that badly designed switches may be thrown open by 


rushes of current, and that conductors may be twisted out 
of shape, in culverts or on switchboards. Here again, refuge 
may be taken in reactance, but, if the fullest advantage is to 
be taken of this remedy, the network requires to be split up 
In a way that 1s undesirable, because it leads to an inefficient 
use of material. Mr. HUNTER is no doubt right when he 
points out that the amount of spare copper in a network is 
often much larger than it ought to be. As a matter of fact, 
| n designing a network the engineer is in some difficulty. 
To start with, he may not be able to determine the loads 
that will exist on this network at all accurately. Secondly, 
he knows that if the network is overloaded it may be difficult 
to remedy this state of affairs. Consequently, the tendency 
Is to put in excessive copper on the assumption that it will 
be put to good use in due time. 

All things considered, we must agree with Mr. HUNTER, 
that, in dealing with these forces the first consideration 
should be good mechanical construction of the apparatus 
throughout. If, in addition, some protection is necessary 
against short-circuits, then we must rely upon reactance ; 
but we must use it discreetly. It may be used freely in the 
generators, but sparingly on the feeders and "bus bars. 


REVIEWS. 


Copies of the undermentioned works can be had from THe ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. fcr books published under 2s. Add 


10 per cent. for abroad or fcr foreign booxs.] 


Modern Electrical Theory. By N. R. CAMPBELL. 2nd edition. 
Demy 8vo. (Cambridge: Tho University Press.) Pp. xii. + 400. 


9s. net. 

We have got into the habit of looking to Dr. Campbell for 
terse analysis and fearless criticism of modern ideas. Since 
the first edition of this book was published, in 1907, many 
things have happened. The relativity theory has passed the 
zenith of its meteoric career, and its trail is visibly fading. The 
exposition of its aims and conclusions forms the concluding 
portion of the present book, and also its least satisfactory 
portion. One turns with pleasure to the masterly treatment 
of X-rays and the radiation problem, which includes Barkla’s 

characteristic” X-radiation and the recently discovered 
reflection and diffraction of X-rays. The author has no doubt 


An electric circuit tends to enlarge itself 


" quanta " theory of energy. 
which it introduces," he says, * is as important as the charge 
or mass of an electron ; but a satisfactory explanation of its 
physical nature has not yet been attained." 

Regarding the structure of energy generally, we find this. 


absorbing energy and making it perceptible to experiment is 
transferred by spherical waves." But “the problems of 
radiation are not vet solved." To expound the rival theories, 
to sift and review them, and finally to take up a personal atti- 
tude towards them, requires not only competence but courage, 
and we must congratulate the author on his evident possession 
of both those qualifications. He faces the danger of finding 


his views entirely falsified in a year or two, and this risk deters. 
many an equally gifted author from putting forth his opinions. 


just as they stand, based on what evidence happens to be to 
hand. Dr. Campbell does us a real service in conducting us 
through the maze of modern theories in a critical time like the 
present, and many shortcomings will be forgiven for the sake 
of this high merit. E. E. F. 
The American Electrician's Handbook. By Terrell Croft. (New 
York: McGraw-Hill Book Co.) Pp. viii.-} 711. 123. 6d. net. 

The preface tells us that the aim of the author is tc write a 
book for the practical man. Thus, the logarithm is not men- 
tioned ; its substitute in the form of the slide rule is often 
referred tc, a mysterious weapon with regard to the origin of 
which the practical man seldom troubles his mind. Neither 
does the book contain those familiar tables of sines and tan- 
gents. All these and sundry similar things are as though they 
did not exist. Thus, there is little or nothing that may not 
be " understanded of the common people," and many a con- 
tractor might do worse than find space for the book in his. 
overcoat pecket. Seven hundred clearly printed pages go to 
the making of the bcok, and as the paper is not too thick it is 
sufficiently compact te come within the definition of a pocket- 
book. It deals with most of the emergencies of life of the 
working electrical engineer. Thus, the author says the book 
is intended for wiremen, contractors, linemen, small plant 
superintendents, operation and construction engineers, and 
from this fact some idea of the scope of its contents can be 
gathered. The draughtsman and designer might also find 
much that is useful in its pages, though all branches of his work 
are not included. 

There is a considerable sectior devoted to motors along with 


generators; otherwise, the book relates almost entirelv to 


the work cf electric lighting. 
relating te traction, except in so far as this may be included 
under the head of motors; but there is à very considerable 
mass of information on all sorts of problems that may arise in 
the usual routine of a centractor' s work, and this information 
is abstracted from many sources, to which acknowledgment is 
made. The author has little to do with the why and the 
wherefore. The book would probably be of little use to the 
student of a technical college so long as he remained a student ; 
but fcr a concise summary of facts relating to the daily life of 
the active man, face to face with the problems and difficulties 
of electrical work that require sclution and not discussion, the 
book may be safely commended. Many of the best American 
authorities are quoted, and recourse Is made occasionally to the 
makers catalogue. The sections relating to motors and 
generators are particularly good, giving very full infermation 
as to remedying defects, joming up machines and otherwise 
getting things into running crder. 

The book is divided into six main sections, viz. : (1) Funda- 
mentals of a practical kind, a scrt of miscellany of the rudi- 
ments cf the wireman's business ; (2) generators and mctors ; 
(3) cutside distribution ; (1) intericr wiring ; (5) transfcrmers, 
including a good deal about connections and little or nothing 
about design ; (6) illumination. The index may be good in 
itself, but we hope in the next edition the author will revert to. 
the old-fashioned plan of referring the reader to a definite page, 
instead of arranging things according to sections and sub- 


sections. W. H.S. 


of the truth of the essential features of Planck and Einstein’s: 
* The universal constant A. 


characteristic utterance (p. 303)—" It almost seems that the 
energy itself is transferred by corpuscles, while the power of | 


There appears to be nothing 
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DESTRUCTION OF THE RADIO STATION AT LAEKEN, 
BRUSSELS. 


We have received the following interesting account (by Mr. 
Marcel G. de Gallaix) of the destruction of the well-known 
radio station of Mr. R. Goldschmidt, which was to have played 
an important part in investigating the transmission of radio 
signals. 


In the neighbourhood of Brussels, upon a p!ot of ground given by 
King Albert, Mr. Robert Goldschmidt had erected one of the most 
powerful wireless telegraphic stations in the world. This station 
w43 constructed so that direct wireless communication might be 
held between Brussels and Boma, the capital of the Congo State, a 
‘distance of about 6,000 km. After trials extending over two years, 
Mr. Goldschmidt succeeded in establishing communication with 
Boma three or four months beforc the declaration of war. 

Cur.ent was supplied by a high-frequency alternator driven bv 
a motor of 400 H.P., the current for which was supplied by an adjoin- 
ing local supply at 6,000 volts. The maximum wave-length was 
8.000 metres. The antenne consisted of 11 wiressupported bveight 
steel masts of 1 83. m. in cross sect'on placed in two parallel rows. 
The height of the two masts nearest to the station was 135 metres, 
and that of the remaining six was 90 metres. All the masts were 
staycd with numerous steel cab'es. In the month of August the 
foundations of a ninth mast of the sane type as the others were 
commenced. This mast would have been s juare in se^tion (the 
sides being 5 metres long) and 333 metres in height, and acrange- 
ments had been made for an electric lift to reach the top. [t was to 
be placed betwecn the other masts to rose the antennie, and thus 
increase the radius of action ot the insta'lation. 

On Wedne:day, August 19th, the most contradictozy rumours 
reached Brussels. Some folk affirmed that the Germans were at 
Louva'n and would not stay toenterthe capital. Otherssa'd that the 
town was protected by a ring of troops. Nevertheless, the hurried 
departure of the Queen appeared tosup)ort the views oí the pessimists. 
Another event more unexpected and more convincing succeeded in 
pe suading all that the enemy was at hand. 

About one o'clock in the afternoon a violent exp!osion was heard 
in the direction of the wireless station at Laeken. By chance I was 
close by. At first I thought that the bridge had been blown up, 
when suddenly I was astounded to see one of the wireless masts bend 
over and fa!] to the ground. I had scarcely recovered from my sur- 
prise when another cxp!osion occurred more violent than the first, 
and a second mast fell. “* They are blowing up the station; the 
Germans must be nea-," I sed to myself. I tried to get nearer, but 
at 200 metres from the station I was stopped by a cordon of town 
guards. By making a detour I was able to skirt the station, and was 
then only separated from it by the Cane! of Willebroeck. 

I waited for some moments, and then the cha-actezistic throbbing 
oi & Taube made me lift my eyes. It came slowiy towa-ds me 
gradually descending until I could quite clearly sce the black cross 
p¥nted on its wings. It flew over the station, encircling it twice, and 
was starting in the direction of Louvain when suddenly a shot was 
fired near me; others followed and continued unceasingly for some 
minutes. The Taube, finding itsclf a ta-get, turned slowly and dis- 
appeared. A group of military engincers ran to the other side of the 
cana! and called out to me: “ Look out! run for your life!” 
Without knowing why, I ran back some yards. A third explosion 
occurred, and a third mast fell to the ground. The soldiers returned, 
and one after the other the masts iell. The soldiers had cut the 
cxbles on one side so that the masts bent towa-ds the other side ; 
then, having mined the foundations, thev fired the fuse and ran back 
a; quickly as possible, whilst the light metal framework slowly 
erump'ed up in the midst of volumes of thick, black smoke. 

Sometimes a mast was p'evented from falling by the antenna or 
& neighbouring mast. In other cases the first exp'osion only shook 
the mast, and the blasting had to be repeated once or twice until 
the mast was utterly destroyed. At about half-past three the 
an‘cnne were entirely destroved, but the transmitting and receiving 
ste‘ion was still intact. This station was situated in a tuanel under 
the Vilvorde-road, between the Willebroeck Cana! and the ground 
where the masts had stood. 

It was only possible to carry away some of the light instruments; 
the remainder had to be desiroved. The most delicate pacts were 
broken up with hammers, and to complete the destruction the 
sta ion was blown up with dynacnite. The explosion was so violent 
that pact of the granite. parapet was broken, and a la-ge crack 
opened in the roof of the tunnel. — Finally. so that even the ruins 
could not be put to any possible use, the station was filled with 
straw and hay and set on tire. A dense smoke rose from the tunnel. 


It was secen rising over the canal! until the evening, and the last 
bursts of flame were not extinguished when a detachment of the 
enemy's cavalry appeared on the scene. 

We heard afterwards that the Germans had hoped to seize the 
wireless station wh'ch would have put them into communication 
with the most distant points of the theatre of wa-. Orders hed 
been given to a troop of cavalry to advance by forced marches to 
prevent its destruction, but the Belgian authorities, warned of this 
move, were abletoforesta!| them. The German plans were frustra‘cd, 
but the defeat cost Mr. Robert Goldschmidt, not only an cno - 
mous sum of money, but also the patiént research and labou: o; 
three years. 


THE HACKNEY ELECTRICITY WORKS EXTENSIONS. 


An informal view of the extensions to the Hackney Borcugh 
Council electricity works, at Millfields-road, Lower Clapton, 
took place last Saturday afternoom, when about 100 guests 
inspected the new plant and buildings. These extensicns were 
first contemplated in 1911, but their completion has unfortu- 
nately been delaved, due to the failure of the original con- 
tractors for the werks, the building strike, and latterly the war. 

We may first note the chief features of the existing station. 
The Hacknev electricity undertaking commenced operations 
in October, 1901, when 1.800 kw. of plant wes laid dowa under 
the advice and supervision of Mr. Robert Hammond. The 
plaut generated direct current at 480 to 550 volts. In 1905 a 
1,500 kw. direct-current cet was put into commission, followed 
by a simular set in. 1902, brirging the total gererating plant 
up te 4,800 kw. All this plant is driven by triple-expansion 
reciprocating engines. The steam for the plant is partly 
furnished by the Council's dust destructor, which is incorpo- 
rated with the original station. The station is well situated 
for the supply of coal and water, being cn the banks of the 
river Lea, but is rather badlv placed from the point of view of 
load centre. The old plant is fitted with a large battery com- 
prising 204 Tudor cells, with e capacity of 2,800 ampere-hours 
at the four-hour rate, or 1,500 ampere-hours for one hour. The 
new buildings run on as an extension of the old engine-room, 
and are built up of steel and brick, great care being taken 
throughout to render everything fireproof. | 

The principal features of the new scheme, which was de- 
signed by the borough electrical engineer, Mr. L. L. Robinson, 
and approved by Messrs. Preece, Cardew & Snell, are the 
fcllowing :— : 

1. The generation of three-phase alternating current at 
6,000 to 6.600 volts at 50 pertods ; 

2. Transmission to three sub-stations by means of a three- 
core extra-high-tension ring mains ; 

3. Conversion at sub-stations to 480 and 440 volts fer sup- 
plying the ordinary consumers ; and, 

4. Supply at extra-high-tension to very large consumers 
linked direct to the ring mains. 

Originally the scheme provided for the installation of three 
3,000 kw. generators, but this has been altered to one generator 
of 3,000 kw. and one of 5,000 kw., with space for a further 
extension of at least 5,000 kw. The 3.000 kw. set is at present 
the only one complete, but a 5.000 kw. set is now on order, 
and it is hoped to have this running at the end of next summer. 

The new power house buildings comprise the main engine 
room, measuring 50 ft. by 100 ft., a lean-to building with 
basement, accommodating the extra-high-tension switchgear 
and control room, together with the operating engineers’ mess- 
rooms and offices, on one side, and on the river side the boiler 
house running at right angles to the engine room with the con- 
vevor plant running out to the river bank. Only one-half ot 
the boiler-house building, included in the complete scheme, is 
at present erected. The basement of the boiler house provides 
accommodation for the steam pipes. feed pumps, hot well and 
ash railway. On the ground floor there is accommodation for 
four boilers, two of which have been erected. Above this there 
is accommodation for two Green's economisers, induced 
draught plant and the coal bunkers. The roof over the coal 
bunkers accommodates the coaling plant. A small building 


THE ELECTRICIAN, DECEMBER 4, 1914. | 


293 


has also been erected near the river to accommodate the circu- 
lating water pumps. 

The boilers are two Babcock & Wilcox land-type units (Fig. 2) 
with chain-grate stokers and superheaters, each capable of 
evaporating under normal load 33,000 lb. of water per hour, 
and supplying steam at 200 lb. per square inch superheated to 
60)°F. Each boiler has a heating surface of 8,283 sq. ft., and 


Fic. 1.— View SHOWING THE MOTOR-CONVERTER AND TURBU-ALTERNATOR. 


each superheater has 1,658 sq. ft. Each stoker has a grate 
area of 165 sq. ft. The induced draught plant consists of an 
ejector type steel chimrev and a motor-driven fan capable of 
maintaining nct less than 1 in. water gauge pressure at the 
boiler dampers under any conditions of load. The fan and 
motor are installed cn a platform between the back of the 
boilers and the economiser. 
coil is kept in readiness for the fan motor in the event of failure. 
The speed of the fan is variable from 490-700 revs. per min. 
À noticeable point illustrating the thoroughness with which the 


Whole station has been designed, is the provisicn of a cast-iron | 


conduit with hoppers on the economiser and boiler floors for 
discharging flue dust direct from these floors to the ash railway 
m the basement. The two compound feed pumps provided are 
each capable of handling 10,000 gallons of water per hcur 
against a pressure of 210 lb. per square inch. The guaranteed 
steam consumption is 34 lb. of steam per water hotse-power- 
hour on full-load, and 39 Ib. on half-load. For the lubrication 
of the steam cylinders graphite is used. The steam pipes from 
each boiler, which are 7 in. in diameter, run vertically down to 
the main steam pipe in the basement. Amole facilities are 
provided in the design of the piping for carrying out future 
extensions with a minimum of alteration. Separators of 
riveted mild steel are placed at each branch, and each sepa- 
rator is drained by a direct drain and by a sentinel trap fitted 
with a three-way inspection cock to the hot well. 

. An interesting point about the new hot well,which is situated 
In the boiler house basement floor, is the fact that it is at a 
lower level than the hot well in the old works, and hence 
special means had to be employed in running the two works 
together of any of the boilers and still maintaining the hot wells 
with a proper supply of water. This difficulty was overcome 
by Inserting a large ball valve on the overflow from the turbine 
air-pump discharge pipe into the new hot well, which is at the 
lower level, and taking a branch discharge under the water in 
the old hot well. Both hot wells are provided with make-up 
ball valves supplied from the storage tank which ccmes inte 
Operation in case of emergency. The scheme has been success- 


A spare armature and shunt field , 


ful, and both hot wells level themselves up to the proper work- 
ing level automatically, no matter how the load on boilers and 
generators is altered. In this way it is quite possible to use the 
new boilers on the old plant, or the old boilers on the new plant. 

Turning now to the generating plant, the turbo-alternator 
and accessory plant have been supplied by Messrs. Willans & 


Robinson for a normal load of 3,00) kw. at a powcr factor of 
0-95. The alternator and exciter 


re made by the General Electric Co. 
The normal speed 13 1,502 revs. per 
min. and the overload capacity 50 
per cent. for half an hour, and 25 per 
cent. fortwo hours. The alternator 
is ventilated with air drawn through 
a Balcke cloth filter, which is housed 
in the basement of the lean-to 
building. It must be remembered 
that the specifications for this plant 
were drawn up three years ago, 
before the wet type of filter had 
reached its present excellence. The 
exciter Is separately excited, direct 
from the batteries, and regulation 
is obtained by hand or by Taylar- 
Scotscn regulator. The turbine is 
of the dise and drum type, working 
at à steam pressure and temperacure 
of 200 Ib. per square inch and 550 T. 
With a vacuum at full-load of 2813. 
the guaranteed steam consumption 
is 13-95 1n. The ccndenser, which is 
situated below the turbo-alternator 
set is by Willans & Robinson, has + 
cocling surface cf 5,400 sq. ft., and 
is fitted with an augmentor cone 
denser with a cooling surface of 
150 sq. ft. An air pump of the 
Edwards type is connected with a forced pump for dis- 
charging the condensate from the Lea recorder to the hot 


- — 


well. 
The motor-converter, which is situated next to the turbo- 


alternator, is of the La Cour type, and has an output of 1,500 kw 


"Ww 0$ 
aiit uu ee ad SS he SR 


Fic. 2.—V1Ew or BOILERS SHOWING TRAVELLING SHOOT ON THE LEFT. 


at 500 to 575 volts when running at 273 revs. per min. It will 
give an output of 1,350 kw. when running from direct current 
to alternating current in parallel with synchronous machinery 
or on to another motor converter. The combined efficiency 
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at full -oad running alternating current to direct current is | bus bars of copper strip arranged so that the section can be- 


92-25 per cent. The starting current from alternating current | increased at any future time. 
to direct current is 30 per cent. cf the full-load current and The alternator and motor generator are provided with 


from direct current to alternating current 10 per cent. reverse protection only, and the ring main feeder panels are. 

The cables from the alternator run in channel iron troughs equipped with Merz-Price protection. Non-automatic oil. 
to the basement of the lean-to building at the side of the break switches are provided for earthing the neutral point of: 
engine-room and then up to switchgear room on the ground | the machines. For the control of the direct-current side of the. 


floor, the control room being directly above this. The extra- | motcr-generator two switch panels have been supplied for 


high tension transmission mains leave the power house from separate mounting. These panels are arranged with reverse. 


this basement.. protection. 

Fig. 5 shows the extra-high-tension control switchboard, | An interesting detail in the staticn is the works power board.. 
the first panel of which will control the 5,000 kw. alternator ; which is built up on two cross girders mounted between two. 
now on order. The second panel controls the 3,000 kw. | of the supporting girders of the building. It is so arranged. 
alternator, and the next three deal with the sub-station 


— 


mechanically remote-control type, the various instruments | any mechanical strains should they become heated. 


being mounted on a contrcl beard consisting of black enamelled The new extra-high-tensicn transmission mains extend: 


slate panels, and the oil-breek switches, current and potential from the power house to the Northwold-road sub-staticn, 
transformers, &c., being mounted in cells of white glazed . thence to the Dalston-lane sub-station on to the Balcorne- 
bricks with sheet-steel doors. The operating handles for the 


and are mounted on the switchboard gallery in front of their | been given to positions in which it will be desirable to ccnnect. 
respective panels. The operating rods between the operating | on to the ring mains in the future. The total length of con- 
gear and the switches pass through the switchboard floor to the duit lines is about 10,000 yds. Six conduits are provided: 
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Fic. 3.—SECTIONAL VIEW OF ASH HANDLING AND COAL CONVEYING PLANT 


bars in the extra-high-tension cells are arranged in duplicate. 
The switchgear for each equipment is arranged in two cubicles 
mounted back to back, one of the duplicate sets of "bus bars diametrically acrcss the area from the power house to the 


cubicles, which are situated immediately below. The ‘bus | round the northern half of the ring and nine ccnduits round the: 


running along the top of each set cf cells. The oil-switches, Dalston-lane sub-station. The three new sub-stations have a. 


isolating switches, transformers, "bus bars, &c., are all housed capacity at present of 1,000 kw. The one visited—namely, the 


in separate chambers to minimise trouble in case of fire. Dalston sub-station—is rapidly nearing completion, and it iş. 


Switchgear for coupling the two sets of ‘bus bars is provided, hoped to have this running shortly after Christmas. Two. 
and the necessary synchronising gear is also included. The La Cour converters cf a capacity cf 500 kw. are installed.. 


coupler switch is housed in a separate cubicle at one end of the These machines have an overload capacity of 25 per cent. for 


switchgear cells, this switch having a current carrying capacity two hcurs and a momentary. overload cf 100 per cent. when 
of 1,200 amperes. The whole of the switches are capable of supplied with three-phase current at 6,000. volts. The 


breaking a load of 30,000 kw. without damage. The various guaranteed efficiencies are 91-5 per cent. at full-load, 91 per: 


isolating switches are provided with catches to prevent them cent. three-quarter load, and 88-5 per cent. at half-load. The 
blowing open on short-circuit, and each switch is fitted with an switchgear at each of the sub-staticns is by Messrs. Johnson &. 
attachment for indicating by means of coloured lamps whether Phillips (Ltd.), and 1s of standard construetion with the extra- 
it is ^on ” or “ off." Two sets of lamps are provided on each  high-tension cells on a gallery and the control and low-tension 
panel of the control board, one for the “ front" isolating feeder boards cn the machinery floor below. The extra-high- 
switches and one for the “ back," sc that it is possible for the tension switches are operated by means of levers and rods.. 
attendant on the switchboard gallery to see at a glance to Spark-gaps and Brazil resistances are installed fcr dealing with. 
which set of the duplicate bus bars any particular machine or surges of the extra-high-tension pressure. Each sub-station is 
feeder is connected. This attachment also indicates whether equipped with a 10-ton hand operated overhead travelling. 
the coupler switch is open or closed. The inter-connecticns crane. 

between the various switchgear consist of copper rod, and the The low-tension feeder mains. eonsist. of concentric and, 


that future power circuits can be added with a minimum of’ 
feeders. The panel at the extreme end has mounted on it a | trouble and expense. The connecting bars, instead cf being: 
Taylor-Scotson and hand regulator. The switchgear is cf the | solid, are made of laminated strips of copper, thus preventing: 


L street sub-station back tc the power house. The shortest. 
switches are of Messrs. Ferranti's stindard signal lever tvpe, | routes have rot heen taken in all cases, as consideration has. 

t 

| 


southern. The capacity of the system when these conduits are. 
filled can be immediately doubled by laying a set of.conduits. 
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either armoured and laid direct in the ground, or on the solid 
system in earthenware troughs. Very few new feeders will be 
required for many years to come, as existing feeders, which in 
the past carried the supply from the generating works right 
across the area, and consequently working at a low-current 
density, are being cut near the sub-stations and looped in. 
Thus, each old feeder will become three short feeders, which 


can be worked at a much greater current density. 
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Fic. 4.—OvrsipE VIEW oF COAL AND AsH-HANDLING PLANT. 


The coal-handling plant is one of the mest interesting 
features of the new extensions, and has been erected by Messrs. 
W. J. Jenkins & Co. Fig. 4 gives an idea of the finished plant, 
and the diagram, Fig. 3, illustrates the construction in greater 
detail. There are two mono-rail telphers running side by side ; 
the coal is taken up from baiges by means of Priestman grabs, 
being raised through a height cf 70 ft. 


The telplier then runs 


Fic. 5.—View or ExTEA HIGH-TENSION CONTROL Boagp, 


over a weighing rail, where it stops for about five seconds to be 
Weighed. This machine registers automatically the amount of 
coal in the grab, and also automatically adds up the total 
weight of the coal passing over the rail. The machine is speci- 
ally compensated for the weight of the telpher itself. The 
telpher then runs on and discharges its load in the coal bunkers, 
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triple concentric cables, paper-insulated and lead-covered, | which have a total capacity of 1,300 tons. The telpher is 
The travelling 


equipped with two motors and controllers. 
motor, which is rated at 12 H.v., is situated under the two rear 
supporting wheels of the telpher, which it drives by means of a 
chain operating on both wheels. The hoisting motor, of 
27 H.P., drives the hoisting drums by a chain drive, and is 
fitted with a clutch, so that it is not moved when the grab is 
lowered. Current is collected from two overhead trolley 
wires. When both telphers are operating they have a capacity 
of 40 tons per hour. 
Underneath the bunkers the coal is delivered into a travelling 
shcot (seen in Fig. 2), which can be extended to feed the 
boilers on the other side when they are erected. The con- 
trolling valve, which is opened from the boiler-house flcor by 
means of a chain, allows 24 cwt. to fall into the shoot and is then 
automatically cut off, thus measuring exactly the coal deli- 
vered to the boilers. The ashes from the boiler collect in a 
hopper beneath, whence they are taken at convenient intervals 
by an ash railway to the ash pit. As this pit fills it can be 
emptied by the telpher grab, which deposits the ash in a special 
ash hopper of 100 tons capacity in the river tower ; there it 
can either be shot into a barge or into carts as required. 
The whole plant has been designed on a very generous scale 
with regard to future extensions. All switchgear, ‘bus bars, 
mains, &c., are installed with the idea that the future load on 
the station will reach the figure of 30,000 kw. | 
We are much indebted to Mr. L. L. Robinson, the borough 
electrical engineer, for personally conducting us over the 
works, and for the facilities hc has given us for taking photo- 


graphs and obtaining information. 
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CORRESPONDENCE. 
——9———- 
OUR TRADE AND GERMAN METHODS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sik: Attention is at last being drawn to the important 
bearing of technical education upon our trade, and it is good to 
see that THE ELECTRICIAN is taking the lead in the public 
discussion of the question. | 

The problem of education, like those of politics and of 
religion, is one of the most difficult with which to deal, yet it, 
like these, is one upon which every man is expected to have 
definite and sound views. It is not to be wondered at, there- 
fore, that the world's systems of education present a spectacle 
of interesting confusion. If, then, an attemptit to be made to 
develop trade teaching along new lines, or to modify the pre- 
sent systein, great care must be used so that educational con- 
fusion may be reduced rather than increased. 

Mr. Paul's suggestion that a '' conference of teachers, em- 
ployers and employés" in the electrical trades should be 
arranged, with the object of finding out and using.a “ definite 
scheme of trade training," seems to me to be a good one. 
Experience cf similar conferences in other trades shows, how- 
ever, that the working out of the suggestion requires great 
care if certain pitfalls, which have rendered scme of these 
conferences useless, are to be avoided. 

Mr. Paul is one of the comparatively few employers who 
are giving careful thought to the question of trade teaching, 
having in view his employés’ welfare as well as his own, but I 
am of opinion that there are many employers whose one 
desire is cheap labeur, and that these are sacrificing their 
employés, and ultimately themselves, in obtaining it. Amongst 
the instrument makers in London we have some striking ex- 
amples of the broader policy of welfare all round, and the diffi- 
culty which such makers are meeting in finding the right sort of 
employé is one which ought to be tackled as soon as may be. 

It is the common experience of teachers that of all their 
classes the manual training classes are the most readily 
attended ; in these alone the average student shows enthus- 
iasm. This, no doubt, results from some such mystery as 
creative instinct; from something, at any rate, which in 
practice has proved a sound foundation for enthusiastic work— 
and there is no teacher like enthusiasm. It would probably be 
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wie, therefere, ia devise à system mn which the basis is work- 
shop practice. and in which all theoretical work has an ob- 
vieusly direct bearing upon the workshop occupation. 
‘Eshould be most happy to do anything to help forward trade 
education. 
of the instrument makers and a few representative teachers. 
I have it from Dr. Walmsley that he would welcome such a 
conference, and I know that Mr. Millis would help us with 
advice based upon many years cf successful trade teaching at 
the Borough Polvtechiic.—I am, &e., 

London, Dec. 1. F. M. DENTON. 

“ LIGHT YOUR GOODS, NOT THE PAVEMENT.” 

TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I have read with interest the letter in your issue of 
November 27th from Mr. Thomas Smith on the above subject. 

Undoubtedly there is a considerable drawing value in a 
dazzling light effect obtained by hanging brilliant flame are 
lamps in front of shops just above the heads of pedestrians, 
This does not make this form of lighting any less objectionable 
or harmful as affecting«the comfort and eyes of the public. 
Because a shopkeeper wishes to draw people to his establish- 
ment is really no justification for his creating a nuisance, and 
this form of lighting i5, in a large number of cases, an un- 
doubted discomfort and nuisance. In the same way cne might 
justify making a loud noise by means of drums or hand bells 
as a means of attracting a crowd ; but one would hardly be 
permitted to employ this method, because the public's ears 
will not so readily endure discomforts as their eyes apparently 
do. Nevertheless, there is no reason why bad lighting method 
should be permitted to cause discemfort and harm to the eve- 
sight simply because the public is patient and uncomplaining. 

Proper lighting methods (and some day there will be regula- 
tions to. ensure this) would require that lighting of the shop 
fronts be permitted only by placing lamps sufficiently high 
above the pavement to avoid causing direct glare or discomfort 
to those passing by. Merchants should not find it necessary 
to build a bonfire in front of their shops in order to properly 
light their windows or advertise their business. There is no 
question but that there has been entirely too much of a ten- 
dency to hight the pavements mstead of the windows. a glare of 
light in front of a place being more of an object than the 
efective lighting ef the goods m the windows. [n other words, 
shopkeepers have undoubtedly abused the privileges of adver- 
tising their business by imposing excessive glare and discomfort 
upon the public passing their shops. 

Aside from this view cf the question, however, there is no reason 
why a show window pioperly lighted cannot be made Just as an 
effective drawing card as the usual glare of light on the street. 
A show window should be treated as the stage m a theatre— 
concealing the source of light so as to throw the light therefrom 
upon the goods, and not into the eves of the passers-by. Any 
number of examples could be given ef windows so lighted 
which are most effective drawing cards—in fact, of a character 
that invariably compels attention from anyone in the street. 

In order to produce such attractive effects, however, the 
window must be adequately lighted, t.e., sufficient candle- 
power of light and scientific reflectors cf pre per design for the 
particular window and dressing must be employed to give a 
high-class lighting effect. It is en this score that much 
remains to be done, as the average interier lighting of ae 
W mdow: sis hot only badly done 1 Dre! pect to the proper |. MU afi 
ard equipment of lamps, but t, inadequately donc. very ch 
less hight being employed than i; needed to cifectually illu- 
minate the window. Tf the cette or even half the ziouut «f 
energy that is employed to illuintirete the pavement. m the hont 
cf many shops was emploved in the windows with suitable 
ecientifie reflectors the improvement would be of a character 
that would satisfy all the necessary conditions, 

As vou state in your editorial comment on Mr. Smith's letter, 
we are net permitted at present to light the pavement under 
war resnlations. and therefore the present moment was ceon- 
dered an opportune one to eall attention to the proper and 
effective methods of hghting shop windows from the inside. 


A start might be made by arranging a conference 
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percentage. of telephones to population. 


It should be pointed out here that with a window properly 
lighted from the inside a fair share of the illumination does fail 
upon the pavement or side-walk adjacent to the window, and 
therefore the side-walk 15 not absolutely dark, as might be 
assumed. The lighting effect on the pavement so obtained is 
suficient to draw attention to the shop withcut being the glare 
and positive discomfort outside lighting generally is. Of course, 
it is not mv intention to maintain that all outside lighting of 
shop w indows is bad, as this depends, like the inside lighting, 
on how it is done. Suitable enclosing reflectors or jantes 
throwing the light into the window and shielding the lamp; 
from the eyes of the passers-by will make for effective results 
where the size or character of the window renders it difficult to 
obtain the necessary space for the placing of the lights inside. 
We have been so used, however, to crude methods of ill u- 
mination that it is very natural to argue, as Mr. Smith does, 
for the continuance of such methods in the belief that they are 
the only effective methods. The difference is, as you state in 


your comments, the difference between glaring light and 
illumination. It will be found that the publie can be effectively 


drawn by the attractive, agreeable results of correct illumina- 
tion of shop windows in place of the “ stab-you-in-the-eye 
brilliancy of exposed lights hung in front of shcps.—I am, &c., 
F. W. Wirrcox, 
General Manager Lamp and Wiring Supplies Dept. 
Biitish Thomson-Houston Co., London, Dec. 1. 


TELEPHONE PROGRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : The writer of the Editorial Note under the abeve title 
(Tne ELECTRICIAN for November 27th, p. 236) calls attention 
to the curious fact that the Scandinavian. countries head the 
list of European countries in respect cf telephone development. 
The reason is that in the Scandinavian countries private enter- 
n has had freer play in developing the telephone than in the 

st of Europe. Official obstruction to the development of the 
‘epic ve has been much less active in Sweden and Denmark 
than in the rest of Europe, and as a resült both'those countries 
have well organised and enter Wee telephe ne administrations 
ard. eflicient telephone service. | Stockhe Im and Copenhagen 
are the only two cities iù Europe where the telephone business 

really well deve doped and the service smartly run, and in eacli 
PN there is an acitve telephone company, and not a Govern- 
ment monopely. Stockholm has a State system as well as a 
company system, and the active competition between the two | 
has provided the city with a phenomenal number of telephones. ` 

As regards the position of this country, and particularly 
London, “with respect to telephone dev elopment, I think there 
is no reason for satisfaction—quite the reverse. Comparison 
should not be made with the Continental ccuntries, in most of 
which the Government telephone monopoly has notoriously 
been more obstructive and unprogressive than that of Great. 
Britain. It should be made with America, where the general 
conditions of wealth, industry and business and social activity. 
are the most similar to those of our own country. 

In the United States private enterprise has had full scope in 
developing the telephene, as the Americans have been free. 
from the devastating effect of à Government monopoly in elec- 
trical communication. Asa result, the telephone development 
of the United States is over five times higher than that of the 
United Kinedom. Hf the telephone were dev eloped here as it is | 
in America we should have over 4,000,000 telephones in use 
in tead of under 890,000. Apart from the greater wiefuluess. 
of the service were it so highly developed. the greater amount 
Gf emrlovinent cf the uumercus manufacturing industiies 
ec neerped, and of skilled labour, that such development would. 
give is something to reflect on. 

When one considers that Government monopoly has the effect 
cf allewing only one blade of grass to crow where five might grow 
it does pot give one a high idea of the wisdom of che oflicial; 
and politicians who est: ablish and maintain such a monopoly. 

In dealing with these comparative statisties of telephone 
de ‘velopment it is usual to express the ratio of development 1 
Mr. Gunston, to 
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on pulleys and gearing gives methods of proportioning which I 
have not seen in any pocket book. . Indeed, the methods 
involve a combination of technical and commercial con- 
siderations, and are to a large extent entirely new. 

Re stator frames, the analysis occupies four pages, and is for 
definite conditions. The text-books usually leave the in- 
vestigation in such a condition that it is difficult for an engineer 
to make use of it for the alternator frame. Indeed, several 


whose industry in collecting the figures I wish to bear tribute, 
as I know something of the difficulties, adopts the opposite 
scheme of showing number of inhabitants per telephone, which 
is confusing. 

Expressed in the ordinary wav, the figures show no reason 
for satisfaction with British telephone development :— 


Percentage of Telephones to Population, 


United States ............ 9-5 New York........... isses 2050 
United Kingdom ......... L7 — London ......... PANA 3-0 formule published in technical papers for alternator frames are 
quite wrong. This, I think, justifies the investigation for defi- 
The following eight pages give the methods 


nite conditions. 1 
of applying theoretical results to actual practice. 

On the whole, the review strikes me as being in the nature of 
an attack, and it may, perhaps, be worth while pointing 
out the errors which the reviewer has himself fallen into. I 
cannot, however, conceive anyone else falling into them.— 


In comparing London and New York I have taken the whole 
area in each case. To compare the London County Council 
area With Greater New York, as Mr. Gunston apparently does, 
is misleading, as the County Council area is about a fifth of the 
Lendon telephone area. Every telephone man knows how 
undeveloped telephonically London işs. There are many miles 
of streets Where the telephone might be put in every house, and 
the amount of business awaiting an enterprising telephone 

icy in the greatest city is positively fabulous.—1I am, &c.. 

Westminster, Nov. 30. Hersert Laws WEBB. 


“THE MECHANICAL DESIGN AND CONSTRUCTION OF 
GENERATORS.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin : My attention has been called to a review in one of your 
contemporaries of my recently published book in ** The Electri- 
can" Series with the above title. The tone of the review seems 
to me to be very bitter, but it is, of course, impossible to discuss 
a reviewer's opinion in a general way. He has been somewhat 
unfortunate, however, in his manner of pointing out errors, as 
in nearly every case, While pointing to an error which, I must 
acknowledge, exists, he has placed it incorrectly. Thus, the 


[3 eos 0) sao is 
0^ 


The reviewer considers that the error is in the 


Yours. &c., 
Preston, Nov. 14. R. LIVINGSTONE. 


LEGAL INTELLIGENCE. 


Ca Remo : 
British Thomson-Houston Co. v. Durham (Líd.). 


On Friday Mr. Justice Neville heard a summons taken out by defen- 
dants asking that plaintiffs should be ordered to give them discovery of 
their books, 

Mr. T. Terre, K.C. (with him Mr. Courtney Torrell), who appeared 
for defendants, said the patent in question was No. 21,513 of 1906, and 
related to the tungsten used in the manufacture of clectric lamps. 
Plaintiffs were suing in respect of alleged. infringement, and defendants, 
besides denying the validity of the patent and infringement, had pleaded 
that the patented process was carried on mainly outside the United 
Kingdom, namely, by the General Electric Co. and. the. Westinghouse 
Electrical & Mfg. Co. (in U.S. A.), the A. E.G. and the Siemens & Halske 
A.G. (Berlin), and by other foreign companies. They had been called 
upon for, and had given full particulars of, those matters. That being so 
he did not see why an order for discovery should not go as a matter of 
course. They were the defendants in the action and were asking for 
discovery of documents against the plaintiffs as part of their defence. l 

Mr. WaLTeR, K.C. (for plaintiffs), said that what defendants were 
really asking for was a full disclosure of plaintiffs’ trade. That was a new 
defence set up under sec. 25 of the Patent Act of 1907, and it incorporated 
a good deal of sec. 27, about. which there had been a good deal of discussion 
as to the discovery of documents. The sections really related to an 
application for the revocation of a patent on the ground that the patented 
process was not worked wholly or mainly in the United Kingdom, His 
submission was that it was not the intention of the Legislature that the 
claimant for revocation should be given the right to go into the relations 
between the manufacturer here and all and sundry in every other place. 


first error he points out on p. 29, where 4 
3 
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integration, and that the final result. should be PE in which 
case all the following results would be wrong. If. however, 
his result is correct, then the inertia for bending would be equal 
to the inertia in torsion, Which of course is absurd. The 
error is neither in the integration nor m the final equations, but. 
as is quite obvious, in the first expression, which should read 


given as - 


r 
YA 2A 
ul (= cus 0) d). This alters the whole complexion of the 
ge 2 A sort of Star Chamber was set up by the Comptroller and on it being 
alleged that an article was manufactured mainly or exclusively abroad, 


the comptroller called upon the patentee to give full particulars of-all the 
competitors in his business, Such procedure had, however, been held to 
be absolutely contrary to the intention of the Act. Every application 
under that section had been made by Germans with the idea of contesting 
the patent so that they could import the article into this country, The 
section was open to great abuses, forthe unfortunate patentec, when any- 
one pleaded the section, was to disclose his books to a person who was 


error, as no subsequent work is affected; further, it is an 
obvious error to anyone with some knowledge of the subject. 
Similarly with the error on p. 43. This is not as the reviewer 
putsit. The equations given for 0 and for f, are quite correct, 
but, as is agam obvious, the total moment should read 


B B 

E ! 2 ]620Et 

"^N BD dr, instead of f BD dr. The total moment probably a competitor in his trade, He submitted that the present time 

253E/ B2 dis was not the time for any such discovery as was sought. Defendants 

is then ~ TEL and the -dleuived equations tor band: 7, dee really relied for their defence on the fact that the process of manufacture 

3D. ? l TM t | | described and claimed in the patent was, and had been since the date of 

the said letters patent, carried on mainly outside the United Kingilom, 

But those firms 


and in their particulars they mentioned several firms, 
were not agents for the British Thomson- Houston Co, who manufactured 


those lamps at Rugby. Those foreign firms had nothing to do with 
plaintiffs. It was quite easv for anybody with or without accurate 
knowledge to give the names of a number of persons abroad who manu- 
factured those lamps: they could find them in the directory. Plaintiffs 
had no business at all abroad, and the sole object of the order for dis- 
covery was to obtain the whole of the trade books of plaintitis with the 
number of lamps manufactured by them. In an ordinary patent action 
the Court never ordered a defendant to produce his books, and he sub- 
mitted that no order for discovery ought to be made in the present case.’ 

His LonpsurtP? said it was always hard on a litigant who in the end 
proved to be in the right to have an investigation into his affairs, which 
their opponents had no right fo obtain by means of the litigation. That 
went to the root of discovery, but it was an inconvenience that vou must 
submit to if vou were to have discoverv at all, which it was the practice 
of the Court to give. He thought if he was to refuse discovery of doci- 
ments in that case he would have to refuse all discovery in all cases where 
such matters were raised by a patentee. The order for discovery would, 
therefore, go and costs of the summons would be costa in the action. 

Mr. WALTER said it was a very important matter, and he asked for 


quite correct. In the equation for 6’, B? should read B3. 

I envy the reviewer's expertness in the use of a 10 in. slide 
rule, if he is able to calculate the value of the constant enclosed 
by brackets in equation (122) for any value of 0, but I decline 
to believe that the curve he obtained would have any regular 
shape. Even for the most favourable point—that is, 0- 0— 
the final result 1; the diilerence between two figures whose 
significant figure comes in the first decimal place, so that to xet 
the second figure of the result the figures read from the slide 
tule mut be accurate to the fourth Heure. 

There is no formula for binding wire on p. 144, but there is 
one on p. 145, the denominator of which is correct, and I 
cannot understand the reviewer's difficulty. 

With regard to press fits, I have seen no thick cylinder 
formule Which gave satisfactory results in practice, and I 
Maintain that. the only satisfactory method is to rely on 
experience, and the eurves given. are the results of actual 
practice, leave to appeal. 

Leave to appeal was, therefore, granted. 


I cannot find any misprint on p. 36 or p. 134. The chapter 
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Osram Lamp Werks (Ltd.) v. Corona Lamp Works (Ltd.) 


Last week Mr. Justice Sargant was asked by defendants to allow this 
action to stand over until after the termination of the war. 

Mr. Mark Romer, K.C. (for defendants) said that the case was nine 
out of that day's list of cases for trial. In the opinion of defendants the 
ection could not be properly tried before the conclusion of the war. 
Plaintiffs were suing on two patents and were claiming an injunction, but 
what they were really asking for was damages or profits as the particular 
process covered by the patent had been given up, he understood, by 
plaintiffs themselves, and the process alleged to be an infringement was 
no longer used by defendants. 

His Lornsuip: Will defendants then undertake not to use this process ? 

Mr. RoMER said he was told +o; there could ke no hurry about the matter. 
] he action was started on Dec. 12, 1912; the statement of claim was 
delivered carly in 1913 and defendants! particulars of objection were 
given in March, 1913. Plaintiffs obtained an order for the inspection of 
defendants’ process on Dec. 13, 1913, and that inspection took place on 
three dates in February and March, 1914. Notice of trial was not given 
until July 30, 1914, five days before the outbreak of the war. Defendants 
had prepared expert evidence by three German gentlemen, who were not 
row available. There was reason why defendants’ evidence must neces- 
sarily come from Germans kecaure the process which was patented or 
alleged to ke patented was a process for the manufacture of metallic 
filaments, a process that had Leen developed in Germany. Large sums, 
amounting to about £1,0€0 had keen paid to the experts and a further 
tum of about £1,C00 had been spent in investigating their experiments, 
end their evidence was ro longer available. Even if it were possible to 
obtain the necessary experts in England, defendants would have to pay 
them large sums of money, and that alicady expended would be thrown 
away besides which it was almost impossible to get them. Jt was really 
an Austrian and German process for the use of tungsten as an incandescent 
kody for electric lamps, and they had no first hand knowledge in England. 
Defendants’ case could not be fairly and properly put to the Court unless 
they could obtain evidence of those German experts. Tho process was 
that of obtaining a metallic filament by squirting which had been super- 
ecded by a later invention known as the drawn-wire process. Defendants 
had not made any of the squirted filaments for the last 18 months and had 
no intention of doing so. 

His Lorpsuip asked whether they were willing to give an undertaking 
tu that effect. 

Mr. Romer said yes. Even if they could obtain the necessary wit- 
nesses in this country they could not be ready for trial for some time 
owing to the Jarge range of scientific experiments that had to be dealt 
with. For the experiments tungsten acid was necessary. They had tried 
to purchase some from Amcrica, but had not been able to do so. 

Mr. WALTER said plaintiff had been able to purchase some that morning. 

Mr. Romer: We havc been unable to find anyone not retained by 
plaintiffs who has the necessary knowledge. In any event they could 
not be ready before Christmas. 

Mr. WALTER said this was nothing more than a renewal of the appli- 
cation made and refused on Oct. 16 and on the same evidence as then. To 
postpone the trial would be to inflict great hardship on plaintiffs. With 
regard to the difficulty of getting English witnesses, they could supply 
defendants with the names of persons who knew more about. the matter 
than any German, and with regard to their chief ground that they could 
not get the stuff plaintiffs had obtained it that morning at three places. 

Mr. Justice SARGANT pointed out that it would be very unfair to force 
defendants to trial if they could not get proper evidence in the time or to 
cause them to throw away the £2,000 they had already expended. 

Mr. WALTER said plaintiffs had prepared for trial and he had been in 
consultation with his learned friends, Mr. Colefax, K.C., and Mr.Gray, 
who appeared with him. The trial had been fixed not to come on before 
Dec. 2, but he submitted it ought to come on as soon after that as possible. 

Mr. Justice SARGANT said that defendants had evidence that none of 
the people from whom they had obtained it had any of that tungsten acid 
left, it was a special form of tungsten acid made in Germany, that they 
were unable to obtain expert evidence in this country and that it would 
tike an English expert if found several months to qualify to give evi- 
dence. Had plaintiffs any evidence to rebut that ? l 

Mr. WALTER said he had not come prepared with evidence of that kind, 
but there was no evidence that defendants had approached any English 
expert. He would put in an affidavit that any number of persons could 
be found qualified to give evidence who had not been engaged byplaintitte. 

His LoRpsHiP said he must give plaintiffs an opportunity of putting 
in evidence in answer to the application on the points he had menticned, 
and for that purpose would adjourn it for a weck. un 

Yesterday (Thursday) his Lordship decided to adjourn the application 


D 


deponents on the 14th inst. 


Re Electro Steel Fouadries (Ltd.) 


A petition for the compulsory winding up of this company came before 
Mr. Justice Neville on Tuesday. 

Mr. BiscBorr, who appeared for the petitioner (Mr. A. E. Owen), said 
his client was a shareholder and the petition had been presented owing to 
a state of circumstances that had arisen through the war. The company 
was formed in June last for founding and carrying on at Darlaston an 
electric foundry in accordance with methods adopted in Germany. The 
original arrangements were made by one Englishman (the petitioner) and 
two Germans. An agreement was entered into on July 22, 1914, between 
the company, the two German gentlemen and Mr. Owen, under which a 
German company with which the German promoters were connected 


in order to enable Mr. Walter, K.C., to cross-examine two of defendants $ 


were to supply drawings and assistance for the carrying on of the foundry, 
They were to subscribe for £10,000 shares which, according to the Articles, 
were to confer the right of nominating four directors. Under that power 
two German gentlemen were nominated as first directors. ` By the same 
agreement the petitioner Owen agreed to sell to the company the land 
upon which the foundry was to be built and to take up £20,000 of the 
shares which were to confer upon him the right of nominating four 
directors. Under those powers he nominated himself and Mr. Borland, 
a Swiss. At a meeting held the same day the shares were allotted, and a 
call of 5s. per share was made, but was not payable until Aug. 5. In the 
mcantime war intervened and upset all the arrangements. The two 
German gentlemen were in Germany, and the German company was, of 
course, unable to render any assistance. It was necessary under those 
circumstances that something should be done in England to protect Mr. 
Owen from liability. These Germans held shares properly allotted to 
them, but on which nothing had been paid, although a call of 5s. per share 
had been made. The petition had been served upon the company in 
accordance with the rules, and there was no opposition. Mr. Borland, 
who was appointed managingd-irector on the same day that the agrec- 
ment was executed, was entitled to a certain amount for salary, and had 
commenced an action in respect of it and obtained judgment. He, how- 
ever, now appeared (by Mr. Aston Cross) and offered no opposition to the 
petition. The registered offices of the company were at Darlaston, and 
under the rules where the subscribed capital was under £10,000 winding 
up should be initiated and carricd on at the local County Court. Counsel, 
however, submitted that as the case was likely to involve intricate 
questions of Jaw as regards alien enemies, the petition was properly pre- 
rented in the High Court and should be retained by the High Court. 

‘His Log pspuir made the usual compulsory order and directed that the 
winding up should be continued in the High Court. 


— ÀÁÀ$ 


Magnet Galvapising Co. (Ltd.)—Last week Mr. Justice Eve had a 
motion before him for judgment in default of defence in this debenture 
holders’ action, and, after hearing counsel, made the order asked for. 


——— 


PARLIAMENTARY INTELLIGENCE. 
WAR OFFICE AND ELECTRICAL CONTRACTORS. 


Before the House of Commons rose for adjournment, Mr. Boyton asked 
the Under-Secretary for War if he was aware that only a limited number 
of electrical contractors were being given an opportunity of tendering for 


army contracts; and if he would take steps to sec that a wider oppor- 


tunity was given for the distribution of contracts and consequent em- 


ploy ment. 


Mr. H. Baker (the Financial Secretary): It is not clear whether the 


hon. member refers to contracts for stores or for lighting installations. 


In either case I shall be glad to receive from him the names of contractors 


whom he has in mind, as there is every desire to distribute orders as 
widely as possible. i 


Royal Á«sent.—On Nov. 27 the Royal Assent was read to the following 
Acts of Parliament : Defence of the Realm Consolidation Act and Trad- 


ing with the Enemy (Amendment) Act. | 


PATENT RECORD. 


——Á—— 
SPECIFICATIONS PUBLISHED. 
The following abstract from some of the specifications recently published have been 
srecially compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, Londen, W.C. 


W henever the date applied for differs from the date on which the application was lodged 
al the Patent Office the former is given in brackets afier the title. 


1913 SPECIFICATIONS. l 
16.193 TYER & Tyer & Co. Apparatus for controllirg the traffic cn single-line railways. 
17,353 SauL & GREENHALGH. Railway signalling. (Ccgnate applicaticn, 22,211/13.) 
22,266 BARBOUR & SUFFERN. Method of controlling and regulating trains or other 
rolling-stock on railways. : 
22,331 BASTAIN. Electric incandescence bodies suitable for ute in glow lamps and in the 
methods of manufacturing the same. . 
23,218 Downe, & BROMPTON & KENSINGTON AccESsonRIES Co. Electrical cooking 
apparatus. 
23,959 Rossi. Electrodes for use in the production of nitric oxide. (22/9/12.) 
24,198 Hore. Electric switches. i ; 
24,337 AxT.-GESs. Brown, Bover! RT CiE, Electric rotary converters with commutating 
poles. (20/9/13. Addition to 24,305/13.) : 

A rotary converter with ccmmutating poles, in which cnly the pcrticn of the cem- 
mutating winding which is nearest the armature enclcses an air cr like core having 
permeability approximately equal to unity, whilst the portion nearest the yoke 
encloses a magnetic core. "I 

24,672 RooTHAAN, & FERRANTI LIMITED. Quick-action mechanism for electric switches 
and other devices. p 

25,006 McKenzie & HoLLAND (Ltp.) & EpMONDs. Three-position bleck instrument for 
railway and tramway purposes. 


1914 SreciFICATIONs. 


. 1,227 Lucas & Turner. Dynamo-electric starting mechanitm fer internal-ccmbusticn 


engines. ; 
2.844 RICHARDS. Devices for amplifying feeble impulses of electric energy. (8,2/12.) 
3.552 BEARD & SHAND. Electric train or tram ccntrol systems. i t 
4,249 HADDAN. (Marks. Running e'ectric motors on continuous alternating-curren 
: supply systems. tems 
6,210 BETULANDER. Automatic or semi-automatic telephone exchange SyS em». 
(24/5/13. Addition to 29,615/13.) 
7,079 MANDER. Pocket and other electric flashlight batteries. 
7,331 GRAHAM. Telephone systems. mud ; or 
7,884 WitLs & Sykes. Electrical insulation for rail or track circuits for ae 
UTE (Divided applicaticnon 19,603. 29/8/13. Cognate appiicaticn, 
{ 
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definite points within the areas of supply of the principal 
cities and industrial towns. The Americans have gone on 
the plan of opening separate electric garages, and the Com- 
mittee in its report expresses the view that the central 
station interests should themselves actually open and run 
garages where no local interest is shown. This proposal 
would not probably commend itself to central station engi- 
neers in this country, even assuming that the necessary 
facilities could be obtained for putting such a project into 
practice. On the other hand, petrol and motor garagemen 
are tot unsympathetically inclined towards the electric, and 
if the matter were laid before them in the proper spirit ds 
enthusiasm might be aroused and greát practical good 
would result. Such a step would have the further ad- 
vantage of consolidating the vehicle interests. It would 
remove any tendency on the part of petrol motor car people 
to damage the electric, through sheer ignorance of its capa- 
bilitics, and of the fact that it is a specialised vehicle en 
has a distinct sphere of utility to fill. 

An important mattcr is made aburdantly clar in the 
report referred to, and that is, the willingness of the Ameri- 
can central station interests to spend considerable sums of 
money upon the development of the electric vehicle within 
their districts. They have been able to prove that such an 
outlay is a profitable investment, and that the expenditure 
when judiciously made will always bring an increasing return, 
The New York Edison Company alone reports that during 
the year 1913 479 new electric vehicles were put into 
operation within their area, and that the sale of energy for 
charging purposes was increased by 1} million kilowatt- 
hours. Such figures will not yet bo teached by all the 
station interests in this country put together, but they ought 
to encourage the station men to brighten up and get busy 
on the subject of the e'ectr;e vehicle, 


CENTRAL STATION VEHICLE CO-OPERA- 
TION. 


The report of the Committce on Central Station Co- 
operation of the Electric Vehicle Association of America 
makcs very instructive reading at the present stage of the 
development of the electric battery vehicle. It has bcen 
prepared by the officials of the ten leading American elec- 
tricity undertakings in the cities of Boston, New York, 
Philadelphia, Washington, Chicago, St. Louis, New Orleans, 
Denver, San Francisco ard Cincinnati. It may therefore 
be taken as representative of the attitude of the central 
station interests in the Unitcd States towards the electric 
vehicle. The report is based upon particulars supplicd to 
the Committee by manufacturers, garagemen, battery 
makers and central station engineers throughout the country, 
and is mainly intended to give a continued lead to the 
electricity supply undertakings on bchalf of the battery 
vehicle movcment. The Committee has dealt with a macs 
of correspondence which is both favourable to, and critical 
of, the electric vehicle as now operated in America. The 
opinion of one vehicle manufacturer in summarising the 
situation as it affects the central station engineer is of 
interest because it states that 10 per cent. of the stations 
are aggressively promoting sales, 50 per cent. will assist 
when required or show spasmodic interest, 35 per cent. 
show indifference, ar.d 5 per cent. are actually antagonistic. 
The Committee considers that if 50 per cent. of the central 
station interest rangcs itself on behalf of the electric then 
there is ample justification for greater activity on the part 
of electricity supply concerns. The greatest activity appears 
to be displayed in Chicago and New York, and it is claimcd 
that within the areas of supply in these cities it is impossible 
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PARLIAMENTARY NOT:CES. 


The following additional notices of intention to apply for parliamentary 
powers in regard to clectricity supply, electric tramways and railways, 
&c., have been given ;— 


Provistonat, ELETRE LIGHTING ORDERS. 


Kigh Corporation (for urban districts of Oxenhope, Haworth and 
Onkworth) : Harrogate Corporation (for Knaresborough, Wetherby, 
Pateley Bridge and Wharfedale); A ingston-upon-Hwull Corporation (for 
Hessle); Southampton Corporation (for parish of Bitterne, in Stoneham 
Rural District): Z'unbridge Wells Corporation (for Southborough and 
eertain parts of Tonbridge and Sevenoaks Rural Districts, and Ticc- 
hurst): Wenby Corporation ; Warrington Cor poration (for certain parishes 
in rural districts of Runcorn and Warrington, &¢.): Connaks Quay. 
Trlam, Knaresborough, Litherland, Normanton and Skipton Urban Councils 
Ystradgynlais Rural Council. (purchase. of undertaking of Glantawe 
Electric Supply Co, Ltd.. &e.) : Christy Bros. d Co. (for Street, Glaston- 
bury, Wells; &c.) ; Reading Electric Supply Co, (for Henley-upon-Thames 
and parts of rural districts of Henley and Workingham) ; — Electrical 
Distribution of Yorkshire (Ltd.) (for Selby and for Stanley); Mr. Gilbert 
Allom (for parish of Chipstead, in. Reigate rural district, and parts of 
parishes of Coulsdon and Woodmansterne, in Croydon rural district) ; 
Mr. R. A. Smith (for Boston and district); County of London Electric 
Supply Co. (for urban districts of Buckhurst Hill. Chingford, Loughton, 
Wanstead and Woodford, and parish of Chigwell, in Epping rural district); 
Messrs. J, d W. Purves (for Teignmouth); Duncaws Electricity Supply 
Co. (Ltd.) (for Ellon). 

Weth-upon-Dearne, Bollon-apon-Dearne and Tharnscoe Urban Coun- 
cils are also applying for an order to constitute a joint board to exercise 
powers under the Electric Lighting Acts and to supply electricity in 
Wath-upon- Dearne, Bolton-upon-Dearne and Thurnscoe Urban Pis- 
tricts, &e. 

T C Erectricity Surrey Bans, 

London County Council: For the establishment. of an electricity 
authority for London aud adjoining districts (on the lines set out in our 
issues of July 31 and Nov. 6, 1914) : to determine constitution, powers 
and proceedings of the authority ; to transfer to the authority under- 
takings, works, plant, &c., of electrical undertakers and to confer upon 
the authority powers of purchase and other rights of local authorities in 
regard to electricity supply ; to enable the authority to generate, pur- 
chase and supply electrical energy. in the Counties of London. and 
Middlesex, the City of London, and portions of Counties of Essex, Hert- 
ford, Kent. and Surrey, A list of the Electric Lighting Acts and orders 
and the names of the authorised undertakers is given in the notice (and 
occupies seven columns of the “ Gazette 7) ; power is also sought to 
enter into agreements for the purchase, leasing and taking over or work- 
ing by the Authority of the whole or any part of local or other under- 
takings, and to amend the London Electric Supply Acts, 1908 and 1910, 
or any other Act or order which may prevent or interfere with the exer- 
cise of the powers sought. - i 

In the London. Electric Supply (No. 1) Bill power i3 sought to incor- 
porate a company to exercise any powers with regard to electric supply 
in or near London which may be conferred upon the London County 
Council or other public authority ; to take leases or transfers of under- 
takings; to enable County Council to lease existing generating stations 
to company, &e. z 

The London Electric Supply (No, 2) Bill also seeks power to incorporate 
a company with powers to supply electrical energy in an area comprising 
the administrative County of London and portions of the Counties of 
Middlesex, Hertford, Buckingham, Berks. Surrey, Essex and Kent; to 
fix prices for supply of energy ; to supply in bulk within the area of the 
company ; capital and other powers are also sought. 

Doncaster Corporation: Further powers in regard to electricity under- 
taking, including the formation of working capital fund out of revenue ; 
power to purchase, sell, let on hire and repair meters and other electrical 
fittings, and to provide that such meters, fittings and apparatus shall 
not be subject to distress or liable to be taken in execution ; to authorise 
breaking up of streets not dedicated to public use for laying mains, &c. 

in the Ascot District Gas & Electricity Cols Bil! power is sought totake 
a supply of electrical energy in bulk from any authorised company or 
person. | - 

In the Bill of the Ormskirk Gas Light Co. power is sought to erect 
electricity works, to supply electrica! energy; to empower Company to 
apply for provisional electric lighting orders, &c. 

In the Jifracombe Gas Cols Bill power is sought to enable comp vay to 
generate and supply electricity in the parish of Combs Martin, to ereet 
generating stations, &c. - 
j Enectric Power Biur, 

Yorkshire Electric Power Co. seek further powers as to subdivision of 
the shares, &c. ; to remove existing restrictions on company with re ipect 
to supply of energy for lighting ; to supply electric current to a number of 
urban and rural districts within area of supp!v, to enter into agreements 
as to supply of current, &c. | | 


Tramway PROVISIONAL ORDERS. i 


n ius and Edinburgh Corporations (to construct additional tramways, 
rc. * 


Traction BILLS. 


In the London County Council (Tramway and Improvements) Bill 
power is sought to construgt additional lengths of tramways; to run 


- 
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coupled and trailer cars on the North side of the Thames; to remove 
restrictions on user of existing tramway in Tooley-street, &c. 

The Metropolitan District Railway Co. seek power to extend time for 
purchase of lands authorised by Companies’ Acts of 1910 and 1911 and 
bv the Wimbledon and Sutton Railway Act of 1910; to enter into 
agreements, &c. 

Bristol Tramways & Carriage Co. : To revive powers granted and to 
extend period limited by the Bristol Tramways (Extension) Act, 1904, as 
extended by the Company's Acts of 1908 and 1911; to extend time for 
construction of certain tramways, &e. 

Halifax Corporation: 'To construct new tramways in Halifax and 
Brighouse and certain neighbouring urban districts, to carry minerals 
and goods on all tramways of Corporation ; to authorise use of trailer 
ears ; to equip and run trolley vehicles, motor omnibuses, &e. 

She fidd Corporation ; To construct additional tramways, to acquire 
running powers over tramways of Rotherham Corporation, to provid> 
motor omnibus route outside city, &e. 


Joist Evectricity Svrrr,yY AND Traction Bruis. 

Dewsbury Corporation > Vo construct additional tramways; to run 
motor omnibuses; to sell, let for hire and repair electric lamps, fittings, 
motors, &c. ; and to exclude same from liability to distress or execution ; 
to provide and maintain showroom ; promote and hold exhibitions of 
electrical appliances, machinery, &c. ; and to promote use of electricity 
by advertisement. or otherwise; to enable Corporation to refuse to 
supply electrical energy to persons in debt to them ; to cut off supply of 
electricity used contrary to agreements, &c. ^ 

Plymouth Corporation © Vo consolidate; amend and repeal Acts and 
orders and to re-enact and apply to whole borough existing Acts with 
amendments: to provide for continuance of Corporation's electricity 
undertaking and to empower them to maintain, improve and enlarge 
existing and to construct new generating stations upon certain specified 
lands; to extend to the electricity undertaking the’ provisions of the 
Klestric Lighting (Clauses) Act, 1809 ; to break up streets not repairable 
by local authority: to make provision for stand-by supply of electric 
current ; to sell or let on hire electric fittings. and to fix or repair same, 
&c.; also to provide for continuance of tramway undertaking of Cor. 
poration : to run motor omnibuses, &e. ` | 

Nouth Shields Corporation : 'To construct new tramways, to run motor 
omnibuses, &c. ; to supply eleetrical fittings and to supply and fix wiring. 
to exempt electrical fittings let on hire from distress, &e. 

Stalybridge, Hyde, Mossley and Dukinfidd Tramways and Electricity 
Board seck powers to construct additional tramways in W. Riding of 
Yorkshire and in counties of Chester and Derby ; to enter into agree- 
ments with local authorities and others as to supply of electrical energy, 
to purchase and lease tramways in and adjacent to districts in which the 
tramways of the Board are situate; to provide and run trailer cars and 


motor omnibuses; to extend area of electricity supply and to'confer. 


further powers as to electricity undertaking of Board; to acquire and 
urehase the Glossop electricity undertaking of Urban Electric Supply 
Ü K l À g 
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BUSINESS NOTICES. 


The Eleeteie & Ordnance Accessories Co. have made arrangement: 
with Messrs. T. J. Grainger & Co., Edinburgh Life Building, 21. 
Mosley-street, Newcastle-on-Tyne, to act as their sole agents from 
Dec. 1 for their eleetrieal apparatus, covering ** Vickers ” switchgear, 
d.c. motors, lever switches, controllers, mining switchgear and 
motors, crane panels, fans, starters, electric lighting accessories, 
heating and eooking apparatus, &e. The area covered is Newcastle 
end district. Telephone, Central 3474; 0 telezrims, Outshine, 
Neweastle-on-Tyne. 


Meri Bell, Russ & Co., Albert-buildine, Hornby-road, Bombay, 
have been appointed agents for the Indian Rail-less Traction Co. 


Wim. A. Nelson and John L. South (trading as the Clifton Flee- 
trie] Engineering Co.), 3, New-street, Birmingham, have dissolved 
partner ship. 

The A. B.C. Coupler Co. is erecting works at Park Village, Heath 
Town, Wolverhampton, for the manufacture of electrical and en- 
gineering appliances for railway construction. | 


Pate.it Development.— The proprictors of patents Nos. 29,296 /1910 
(Tor 7 Improvements in electric signalling system ") and 29,297 /1910 
(for ^" Improvements relating to printing telegraphs ") desire. to 
grant licences or to make arrangements for working the inventions 
in this country. Particulars from Messra. Mathys & Co., Patent 
A rents, 52, Chancery-lane, London, W.C. 


"The proprietors of patents Nos. 25,012 and 27,798 of 1910 and 
3,747 and 4,397 of 1911, relating to © Improvements in collectors for 
cleetrie traction systems " and “ Improvements in overhead trolley 
wire construction," desire to enter into arrangements for exploiting 
same in this country. Communications to Messrs. Haseltine, Lake 
& Co., patent agents and consulting engineers, 28, Southampton- 
butllings, Chancery-lane, London, W.C, | : 


ta 
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for supplying power to the Goldendale district and £14,000 overspent on 
The Board had sacntioned £51,000 on 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of Wm. Hv. Wood, electrical engineer, Lorna 
Doone, School-lane, Hall Green, Birmingham, the first meeting of 
creditors will be held on Dec. 9 at 191, Corporation-strect, Bir- 
mingham, and the public examination on Dec. 16 at the Court House, 
Corporation-street, Birmingham. 

Geo, E. Hipkins, electrical engineer, 48, Wolvcrhampton-strect, 
Dudley, has been adjudicated bankrupt. 


Alfred J. Loader, medical electrician, 
Lanes, has been adjudicated bankrupt. 


15, Carr-road, Nelson, 


A first and final payment of 7s. 4Zd. will be payable on Dec. 8 at 


94, Bond-street, Leeds, under the scheme of arrangement executed 
by Trubie Moore, electrical Jengineer, 75, Headingley Mount, Leeds. 

The discharge of Geo. Hy. Hughes, mechanical engineer, 97, 
Queen Victoria-street, London, E.C., is suspended for two years 


ending Oct. 29, 1916. | 

Under the winding-up order made against the Leitner Electrical 
Co. (Ltd.) the accounts show liabilities £31,566, assets £11,301, and a 
deticiency of £42,263 as regards contributories. 

The company was formed in September, 1911, to acquire from Mr. 
Henry Leitner a licence to acquire his system of automatic electric light- 
ing of trains and other vehicles on a royalty basis. Works were equipped 
at Moscow, where orders were executed for the Russian Government 
railways, At the outbreak of the war about £4,000 was payable to the 
company, Having regard, however, to the amount reported to be re- 
quired to meet the liabilities in Russia before this sum could be collected, 
instructions have been given to close the works. 1n June last the mort- 
gaze of the company's property at Woking foreclosed, and the expendi- 
ture of £11,849 on the works there is now written off. Mr. Leitner has 
given notice to determine the licence on the ground that the whole of the 
rovalties due to him have not been paid, 

A meeting to receive an account of the winding up of the Jandus 
Are Lamp (Continental Patents) and Electric Co. (Ltd.) (in vol. liq. 
will he held at 46, Brown-street, Mane hester, on Dec. 30. 


A HO 
ELECTRICITY SUPPLY. 


LIH A T 
EXTENSIONS. 


Coventry.—On Tuesday the Council decided to apply for sanction 
to a loan of £16,932 for extensions of the electricity supply works, &c. 
04 Wedn^sday, the City Council desided to expend £55,897 for 
new plant at the electricity works. 

Exeter.—The City Council have applied to the L.G. Board for 
Sinetion to a further loan of £1,500 for new services. : 


London County Couneil.—On Tuesday sanction was given to 
Islington Borough Council to borrow £4,975 for clectricity supply 


purposes, 
It was decided to wire the Clerkenwell fire station by direct employ- 


ment of labour, at a cost not exceeding £250. 

Manehester.—On Wednesday the City Council were recommended 
D authorise application being made to the L.G. Board for sanction 
ty boeeow £543,000 for the erection and equipmenst of an electzícity 
keaevating station at Barton. 

In reporting on the scheme the Finance Committes thought it neces- 
sary that a statement of the approximate cost of the Barton station when 
completed should be before the Council when considering any portion 
of the expenditure, The estimate which amounts to £1,775,000, is put 
forward by the Electricity Committce with reservation, as it is impos- 
sible, they say, to forecast electrical engineering developments for any 
length of time, Still, it is the scheme of which the present application 
forms a part. 

. Redditch. —At a special meeting of the Council last week the ques- 
ton of extensions of the electricity works was considercd. 

The Council recently decided to carry out an extensive scheme of re- 
onstruction at the works, involving an expenditure of £18,000, The 
Birmingham Small Arms Co. subsequently asked for a supply of current 
for power for 10 years, the maximum demand amounting to about 
2,101,000 units per annum. To mect this increased demand an ampli- 
lication of the recently-adapted extension scheme at the electricity works 
has become necessary, necessitating a further outlay of £10,000 upon 
generating plant, and bringing the total expenditure to £28,000. The 
agrement with the company was considered at the meeting, when it 
was pointed out that the Jargelv-increased demand would provide the 
undertaking with a permanent revenue amounting to a minimum of 
3.000 per annum. 

The agreement was approved and ordered to be sealed. 

Stoke-on-Trent.—A Local Government Board inquiry was held 
lat week into the application of the Corporation for sanction to 
borrow £44,000 for the electricity supply department. 

The amount included £8.000 for supplying current in Fenton, £2,800 
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the new central power scheme. 
the latter scheme, but £65,000 had been spent, leaving a deficit of 


£14,000. 

The town clerk (Mr. E. B. SuaRPLEY) said Fenton had been 
for a supply of electricity since the period prior to the federation of the 
six Potteries towns, and the estimate of £8,000 included a sub-station, 
transformers and mains. The Goldendale district lay to the north-east 
of Tunstall, and applications had been made for power for manufacturing 


waiting 


purposes, 
There was no opposition, and full technical particulars were supplied 


by the borough electrical engineer, Mr. C. H. Yeaman. - 

From April 1, 1914, the whole of the electrical undertakings in 
County Borough have, with the consent of the L.G. Board, been eom: 
hined, and there is now only one electrical undertaking. At the recent 
inquiry it was then arranged that the central power house should be the 
power house for the whole of the County Borough, and that the four old 
stations should be regarded and used as sub-stations for supply in their 


As from April 1, 1914, there will, therefore, be only 
EIS. 


—- 


respective districts, 


one set of accounts, | 
Ald. LEESE, in moving the adoption of the minutes of the Electricity 


Committee at the last Council meeting, said the electrical engineer (Mr. 
C. H. Yeaman) had reported as to their supply of. carbons.’ . He 
stated that the only English firm which made carbons intimated that 
they were no longer manufacturing open type carbons suitable for the 


Hanley are lamps, nor had they any stock of same. 
The Highways and Plans Committee were authorised to pay £244 to 


the Electricity Supply Committee for the extra cost due to the effect of 
the war on the carbon market and incurred by the Committee in fixing 
26 metal filament lamps in Hanley in substitution for are lamps. 
Torquay. —The L.G. Board have sanctioned a loan of £15,860 for 
extensions of the electricity; undertaking. A 
GENERAL. 
Bolton.—-At a meeting of the Electricity Committee last week 


5 


the electrical engineer (Mr. W. J. Wood) submitted applications by 


employés in his department for permission to join the colours during 
the war, and he was authorised to grant same subject to him being 
able to fill the respective positions. | 
Blaekrock.- The Urban Council have resolved to apply for 
t» a loan for the purpose of establishing electricity supply works. 
Croydon.—-Ald. Miller has been re-elected chairman of the Lighting 
and Electricity Committee, and Ald. Allen has been appointed ehair- 
man of the Tramways (Committee. - | | 
Mr. J. W. Burr, assistant borough electrical engineer, has resigned in 
consequence of his appointment as borough electrical engineer of Swansea, 
and the Lighting Committee have been anthorised to appoint a successor 
at a salary of £250, rising by four instalments of £25 to £350. . 
Electricity Supply in Country Districts.—-The Yorkshire Electric 
Power Co. are again promoting a bill to remove the restrictions-im- 
posed on their supply in certiin distcict 3, and to permit it to be use | 


sAnetion 


for lighting as well as power. 

It will he remembered that the company made a similar application to 
Parliament last vear, but owing to a technical error in the notices the 
Standing Orders Committee did not allow it to proceed. . The company 
are authorised to supply electricity over a large part of the West Riding. 
and they have developed in districts outside the large towns a supply of 
electricity for power which is widely made use of by collieries, mills and 
factories. In addition, a large number of districts depend on the com- 
pany for electric light, but there are others, and these are the more rural 
ones, in which no lighting supply may be given by the company, even 
though their mains pass through the districts. This anomaly it is pro- 
posed to remove, and the proposal is receiving a considerable measure of 
support; wkat opposition there may be remains to be seen, but we under- 
stand that the company have taken advantage of the delay caused by 
last year's suspension to try and remove the points of difference. Tt is 
now a recognised fact that the supply of electricity must be dealt with on 
broad lines to permit the benefits of modern developments to be taken 
advantage of, and that instead of a multiplicity of small generating 
stations economy calls for large central stations supplying over a wide 
area. The developments of the electric power business have proceeded 
on these lines, and have resulted in electricity being one of the few com- 
modities which have steadily fallen in cost in the last decade. — Electric 
lamps have been so much improved that the same amount of light is 
now obtained for one-eighth of the current required 10 years ago, and the 
electricians look forward hopefully to every district throughout the 
country having electrie light. Certainly the developments made in 
Yorkshire in recent years go far to justify their hope. l 

Ilford.--In May last the Electricity Committee accepted the offer 
of Boiler Air Bridges to fit a boiler at the electricitv works on trial 
with their apparatus, with a view to the reduction of the emission of 


smoke. - 
The boiler was fitted during July, but the apparatus supplied was not 


that originally proposed, but was supposed to give better results. It waa 
found, however, that it did not fulfil expectations, and ultimately the 
company was instructed to remove it. They then arranged to fit the 
boiler with the bridges originally proposed, and these were fitted at the 
end of last month. Since then the clectrical engineer (Mr. A. H. Shaw) 
reports that the results obtained so far have been quite satisfactory, and 
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that the action of the bridges has been to considerably reduce the emission 
of smoke. The test will be continued until the next meeting of the Com- 
mittee, when the question of purchasing the apparatus will be considered. 

London County Council Electricity Scheme.-—At the meeting of 
Middle:ex County Council last week it wes decided to intimate t» 
London County Council that the introduction of the proposed bill 
on the subject of the London electricity supply should be postponc:l 
until the session 1916, and that in the meantime the authorities 
concerned should be furnished with details of the complete scheme 
in ample time for full consideration and negotiation. 

Many of the London Borough Councils have passed similar resolu- 
tions, while Enfield and Bromley Urban Councils and other local autho- 
rities in the proposed area of supply have decided to co-operate with one 
another in asking that the further consideration of the seheme be allowed 
to stand over until after the war. 

Maidstone.— The controversy as to the salarv of the borough 
electrical engincer (Mr. E. E. Hoadley) has been settled. 

The Electricity Committee recommended that Mr. Hoadley be paid 
£100 for extra services for the ycar ended March 31, 1908, and that 
£44. 2s. 8d. (being balance of £594. 2s, 8d.), which Mr. Hoadley was en- 
titled to, but voluntarily gave up, for the vear ended March 31, 19010, be 
also paid to him. 

After considerable discussion the report was adopted. 

The L.G. Board have sanctioned a loan of £1,350 (repavable in 30 
years) for the extension of the boiler house and additional office accom- 
modation at the electricity works. 

At the last meeting of the Council a recommendation of the Electricity 
Committee to guarantee a sum not exceeding £50 towards the expense 
of promoting the bill of the Incorporated Municipal Electrical Association 
for giving additional powers to municipal electricity undertakings, &c., 
was defeated by 11 votes to 10. 

Marylebone (London).— Coun. Duncan Watson has been appointed 
Chairman of the Electricity Committee, in succession to Ald. E. R. 
Debenham, who has resigned his offiee as Alderman of the Borough. 

Salford.—The Electricity Committee has entered. into agreement 
with the Industrial Chemical Synd. for the supply of electricity to 
their premises, with the Bradford Dyers’ Association for the supply 
of energy for stand-by purposes at their premises in Liverpool-street 
and Meadow-road works, and with Prestwich Urban Council for the 
supply of energy for street lighting at the Polefield Hall estate, 

Prestwich. 


Southampton.—The Electricity Committee has had under con- 
sideration the recommendations contained in the recent report by 
Sir John Snell and Mr. E. Edmonds upon the Council's electricity 
undertaking and bas decided as follows :— 

(1) To build up and maintain a reserve fund of £15,000 and to transfer 
the unappropriated balance at the end of last financial year (£5,137) to 
depreciation and renewals fund ; (2) to reduce by 1d. per unit the charge 
for tramway current for power purposes : and (3) to instruct the borough 
electrical engineer (Mr. H. F. Street) to obtain information from other 
undertakings and report upon the desirability of giving effect to the other 
recommendations in the experts’ report. 

There was a long discussion on the Committee's report at the meeting 
of the Council last week, and ultimately it was decided to refer the question 
of the charge for current for traction purposes to a Joint meeting of the 
Electricity and Tramway Committees, 

The Council also decided to apply for a provisional order for Bitterne. 

Sunderland.— Ald. Bruce has been re-appointed chairman of the 
Electricity and Lighting Committee. 

Wimbledon.— Ald. Dudley Stuart, M.IE.E., has been again 
elected chairman of the Electricity Committee. 


LIGHTING AND POWER NOTES. 


Cinema House Lighüng.—The Tower Cinema Picture House 
recently opened at Peckham, which is now the largest in London, 
is fitted throughout with Pope Elasta wire lamps, some 2,500 lamps 
being installed there. 

Dover.—The War Office have approved the terms of the agreement 
for the supply of current for power, subject to certain modifications. 
The charge is to be 21d. per unit, and the agreement will apply to ali 
War department buildings which may be from time to time con- 
structed, acquired or leased within 60 ft. of the mains. 


Edinburgh.—From Oct. 8 to Nov. 4 the equivalent of 17,716 8 c.p. 
lamps was applied for, compared with 8,095 for the corresponding 
period of 1913, the increase being due to the fact that current is now 
supplied in connection with the erection of the new prison at Gorgie. 

The Electric Lighting Committee have unanimously agreed to recom- 
mend the Council to purchase an electric motor lorry at a cost not 
exceeding £700. 

Poor Law Institution Lighting.—Penrith Guardians have decided 
to obtain estimates of the cost of adopting electric lighting at the 
public offices, 

In reference to the report under this heading in our last issue 
(p. 267) relating to the supply of electrical energy to the Willesden 
workhouse, we are informed that for the last complete year pre- 


ceding the contract. with the Council for the supply to the Guardians 
their own supply cost them (according to their own figures) 
£421. 11s. 10d., after an allowance of $d. per unit (on 44,701 units) 
for the value of the exhaust steam coming from the electrical plant 
which was used for heating purposes in the infirmary. 

The figures for one complete year’s supply by the Council are not at the 
moment available, but will not exceed £220, which is, in round figures, 
£200 less than they admitted the cost to be during the previous year by 
their own plant. Incidentally, the taking of the supply from the Council's 
mains avoided the recommended. purchase of the new battery, which 
would have incurred a total annual cost of approximately £150 when 
capital and maintenance charges with the units lost in the battery, based 
upon their own previous works cost, are included. How the alleged loss 
of £363 is arrived at under these circumstances many would be interested 
to know. The only reason put forward by the Guardians is that they 
have lost the heat value of the exhaust steam, which, according to their 
own figures two years ago, was worth id. per unit, while they are now 
endeavouring to claim a value of something like 2d. per unit; but 
doubtless the “ more efficient ” test they propose to make during the 
next 12 months will do something towards clearing up the mystery. 

Tunbridge Wells.— The Council have adopted the recommenda. 
tion fo: additional heating at the sanatorium by electricity. This 
is to be carried out by the " Hestia " type of radiators, amounting 


in all to 21 kw. 
TRACTION NOTES. 


Blackpool.— The Tramways Committee have decided to institute 
à system of careving parcels on the tramways. 

Brighton.— The Corporation have approved the proposal to 
extend the tramear sheds, &e., and the L.G. Board have been asked 
to sanction a loan for the work. 

Edinburgh.- The Electric Lighting Committee recommend the 
Council to purchase an electric motor lorry, at a eost not execeding 
£700, foe the use of the electricity department. 


TELEGRAPH AND TELEPHONE NOTES. 


Cutting Telegraph Wires.—At Middlesex Sessions on Saturday 
last a labourer named John Watts was sentenced to 18 months’ im- 
prisonment with hard labour for cutting and destroying telegraph 
wires which connected signals boxes on the Great Central Railway at 
South Harrow. When found near the entrance to a tunnel prisoner 
denied that he knew anything about the wires, which were found 
hidden under some bushes. 


Radiotelegraph Notes.— Numerous complaints are being made by 
representatives of the Allied Forces engaged in the campaign now 80 
furiously raging of surreptitiously erected radiotel^»graph stations in 
so-called neutral countries. Especially is this alleged to be the case 
in some of the half-civilised and wholly irresponsible countries of the 
South American continent. (Colombo, Ecuador, Peru are each 
charged with this dastardly crime against their best, and in some 
cases only real friend, Great Britain. A great scientific and com- 
mercial discovery was surely never meant to be put to such base uses. 

The Argentine Finance Minister has ordered that the Custom 
Houses are not in future to despatch any material for wireless 
telegraphy stations without the previous intervention of the Depart- 
ments of the Navy and Interior. 


For French Equatorial Africa, it ha5 been decided by the French 
Government to spend 760,000ir. in the construction of wireless 
stations at Oubangui (355,000fr.), Alima (130,000fr.) and Brazza- 
ville (170,000fr.), as well as 105.000£r. fo: a telegraph line from Alina 
tc Heut-Ogovue. 1 

A correspondent to the '* Morning Post ” writing on the subject of 
the facilities offered to German vessels by the series of radiotelegraph 
stations in South America, states that 

Five years ago there were only about 50 wireless stations in the whole 
of South and Central America. To-day Argentina alone has more than 
120 stations, and upwards of 30 new ones are projected. Brazil has 
nearly 100 stations, Chile about 44, Uruguay 24, and Paraguay 10. 
Bolivia has put in hand the erection of seven stations, and with her 
central situation and extremely high natural elevations will have a vast 
range of calls. Peru has been in communication with her interior dis- 
tricts for several years past by wireless telegraphy, the most powerful o 
her dozen stations being those at San Cristobal, near Lima, and at Iquitos. 
Ecuador proposes to establish a station in the Galapagos islands, as well 
as at Guayaquil, Quito, Esmeraldas, and other places. In Colombia 
stations are already operating at Cartagena and Santa Marta, and others 
are to be installed at Bogota, Buenaventura and Medellin. 

Russian-Danish Cable.—‘‘ The Times" reports from Copenhage 
that the Great Northern Company's cable between Fre lericia (Dea- 
mark) and Libau (Russia) has been cut, and that communicat)» 
with Russia is now conducted through Sweden and Finland. 

The Jamaiea Cable.— The Secretary of State for the Colonies hz 
received from the Governor of Jamaica, under date Oct. 20, an im- 
portant communication concerning the interruption of cable commun!- 
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cation with Jamaica carly in August last. It was originally reported 
thet this break in communication had been caused by earchquake, 
owing to the fact that within 15 minutes of an cur hg shock at 
(i40 a.m. on Aug. 3 the cable ceased to work. - The Governor now 
reports, however, that it has been ascertained by the captain of the 
cable repairing ship that the cable was unquestionably cut and not 
severed by earthquake shock. Hostile cruisers had been reported 
in the neighbourhood of Kingston, and it will be noted from the date 
Aug. 3 that the cutting of the cable must have taken place before the 


ce laration of war. 


QUII 
EMPIRE NOTES. .: 
TRITT 


Australasia.---The Daylesford (Victoria) Electrie Lighting Co. has 
offered the Borough Council a three months’ option of purchase of 
its electric lighting and power system, the price being £6,000 net. 

A committee at Bendigo (V ictoria) is working out a financial scheme for 

maintenance of an electrical pumping plant to drain the workings on the 
New Chum and Sheepshead lines. 

The " Australian Mining Standard " says in regard to the application 
hy Fitzroy Council to be supplied with electric current from Melbourne 
at rates offered to the Councils of Footscray, Williamstown: Brunswick 
and Port Melbourne the Melbourne City Council state that it is beyond 
their power to give such supply, as they have no power to supply F itzroy 
or other suburbs now supplied from the Melbourne Electric Supply Co.'s 
mains. This company is the lega] successor to those who pioneered the 
electric lighting of the whole metropolitan area, and when it sold its 
privileges with respect to the central area to the City Council it was with 

special and definite exclusion of that body from any other portion over 


which it retained its original rights. The companys privilege does not 
i 


expire until Nov. 13, 1925. 
The Mayor of Malvern (Victoria), Coun, W. R. Thompson, stated 
recently that for the year ending Sept. 30, 1914, the Prahran-Malvern 


tramears had carried 16,253,769 passengers, and the revenue was 
£107,788. IIs. 3d., compared with 9, Onn passengers and revenue 


E i9, 123 in the previous year. i 
" Tenders " (Melbourne and Sydney) says Fremantle (W. Aiei 


Council are taking steps to increase their borrowing powers of the Fre 

mantle Tramway Board from £150,000 to £200,000 and to borrow £10,000 
(the unexhausted borrowing powers under the present Act) for increase 
of power-house plant. Additional plant to cost £13,000 will be spent 


shortly on additional plant. di 
The Shire Council of Benalla (Victoria) are inviting applications from 


electrical engineers to report on a scheme for lighting the township of 


Benalla by electricity. 
` Fern Tree Gully (Victoria) Shire Council have instructed the secretary 


to report on the cost of electric lighting. 
Canada.—Tke Imperial trade correspondent at St. John reports, 
under date Nov. 2, that, generally speaking, trade conditions and 
prospects in the Provinee of New Brunswick are satisfactory. 
Wholesale merchants state that there is a good demand for general 
merchandise, and there is no difficulty in the collection of accounts. 


Industries have not been seriously affected by the war. 

The Grand Trunk Pacific Telegraph Co. announces that a commercial 
telegraph servico has been inaugurated between ie (Man.) and 
Prince is aba (B.C.) 

India.—" Indian Industries and Power" states that Moss 
Crompton & Co. have been granted æ licence for the supply of 


electrical energy in Lucknow municipality. 
Through te lophone lines between Simla and Delhi five res ently | won 


completed, 
FOREIGN NOTES. 


Berlin.— It is reported that, owing to the petroleum famine in this 
city the Berliner Elektrieitits Werke has offered to light the house.: 
of the poorer classes with electricity at lower rates than the price of 
|etroleum, without making any charge for installation. 

- Portugal. — A decree issued by the Ministério do Fomento, ap} rov- 
ing a contract between the Government and the Companhia dos 
Caminhos de Ferro Portugueses for the electrification and working 
of the existing steam reilway between Lisbon and Cascais. The 


concession i8 for 50 yeara. 


Switzerland. —A consular report on the trade of Switzerland states 
that mac hinery imports in 1912 were valued at £2,266,300 (of which 
the British contribution amounted to £124 000), ironware £1,546,600 
(Eritish £30,700), rubber goods £430,500 ( British £35,300), instra- 
ments and apparatus £578,400 (British £26,500) : 

f imports of cotton goods are not taken into account, the United 
ingdom only supplies about 5 per cent. of other finished goods, com- 
iud With 60 per cent. supplied by Germany. Of 7,182 applications 
: Ws licences for foreign commercial travellers in 1913, German firms 
Ri led for 5,008 and British firms for 72. - It is suggested that principals 
of t representatives of British firms should make personal investigation 
the requirements of the Swiss market, or that Swiss agents, able to 
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correspond in English, should be appointed to open up DUE German 
firms give a year’s credit or even more. 

The electrical industry is anticipating a considerable increase in home 
orders, as the Federal railway department has decided that a portiyn of 
the Gotthard line (from Erstfeld to Bellinzona) shall be electrified, » Tha 
introduction of the electric system will involve the establishment of 
several large water-power stations. ‘Ono station, which, has been com- 
menced at Airolo, is to provide 50,000 H.P., and a station is to e equipped. 
at Amsteg to supply 32,000 H.P. 

Tenders called for by the Geneva Cantonal Government are, with few 
exceptions (e.g., for sulphate of copper) limited to firms established. in 
the canton for a certain number of years; but the goods or materials to 
be supplied may be ordered by, the local tenderers from, the United > 
These opportunities might be watched for by. the represen- 


Kingdom. 
Plant fic central heating and. for electric 


tatives of British firms. - 
lighting is frequently required by the tenderers, ; 
U.S.A. Industries end the War.— The City of Pizt:busih, which 
i: in the manufacturing centre of the United States, has (we are 
informed) delegated Mr. J. Rogers Flannery, chairman of its Foreign 
Trade Commission, to make inquiries regarding materials. and 
supplies hitherto obtained in markets not now accessible on account. 
of the war, ard to form, on behalf of the Pittsburgh industries, such 
connections with British firms as may be mutually advantageous. 
The principal materials for which Pittsburgh is well known are: 


Electrical supplies of every description, steel and iron of all grades and ih, 
cast and malleable; bars, rods and sheets; chains. 


wire, spikes, bolts, nuts, &c. ; mac hiner ry of all kinds, ; tin plate aigt 
hardware, safes,: lamps, cement, glassware, &e, The chairman has an- 
index of many other articles, with the names and standing of the manu- 
facturers of same, which may be inspected at the London. Oflicé (04; | 
Victoria-street, S. W.) where he will be pleased to answer all Bus and 
to meet interested parties by appoint ment. à dibus hse 


MISCELLANEOUS NOTES. 


All-Eritish Christmas Shopping.—Thke Union Jack ‘Industries 
Lesgue announces a national All- British ¢ rise nas Shopping Carm- 
paign, commencing on Monday next. 

At a meeting of the Executive Council of the League, 
presidency of Viscount Hill, the extension.of the All-British shopping 
movement was decided upon, Shopkeopers and local traders’. associa- 
tions wishing to take part in this Christmas shopping enterprise should 
communicate with the organising secretary of the League, 79, Fetter- 


lane, Holborn, London, F.C. 


Defence cf the Realm Regulations.—- An Order in Counc il contair.- 
ing the new Regulations under the Defence of the Realm (Consolica- 


- - 


all shapes, rolled, 


under the 


tion) Act has been issued. 

Previous orders have been revoked, and it is stated that the ordinary 
avocations of life, and the enjoyment of property, will be interfered w ith 
as little as may he permitted by the exigencies of the measures required 
to be taken for securing the public safety and the defence of the realm. 
and ordinary civil offences will he dealt with by the pou tribunals in the 
ordinary course of law. 

Amongst other powers sontorral by the new Orde r it inalis the 
competent naval or military authority (and any person authorised by him) 
to take possession (in cases of necessity) of any land and any buildings 
or other property, including works for the supply of gas, clectricity- or 
water, and of any sources of water supply: to take possession of any 
warlike stores (including lines, cables and other apparatus intended to be 
laid or used for telegraphic or telephonic purposes); : to require the 
authority or person controlling any harbour, dock, wharf, waterworks, 
gasw orks, electrie light or power station to prepare a scheme for destroy- 
ing or rendering useless the equipment or facilities of the harbour, dock, 
wharf, waterworks, gasworks or clectrie light or power station, or sue th 


part thereof as may be specified in the Order. 
The Secretary of State, or any person authorised hy him, may direct 


that all or any lights shall be extinguished or obscured in auch manner 
and between such hours as the Order directs within any area-specitied in 


the Order, and if the person in control of the light fails to comply with the 
Order he shall be guilty of an offence against the regulations, and the 
Secretary of State may cause the light to be extinguished or obscure, 
and for that purpose any person authorised by the Secretary of State or 
any police constable may enter the premises where the light is displayed. 
- In addition to the prohibitions against possession, use, or sale of wire- 
less apparatus, it i« provided that no person shall, wi ithout lawful autho- 
ritv, be in possession of any searchlight semaphore, or other apparatus 
intended for signalling, or display, erect, or use any signal. . Any person 
who knows that some other person is acting in contravention of any. pro- 
vision of these regulations must inform the competent naval or military 
authority of the fact. As to the trial and punishment of offences, it is- 
prov ided that any person alleged to be guilty of an offence may be trieit 
cither by a court-martial or before a Court of Summary Jurisdiction, and 
if tried by court-martial the sentence may be of penat servitude for life 


or any shorter period. 
Elsctrical Volunteer Force.-—A mecing of men Rees in eia 
worxX wa3 held at Birmingham last week to diszussa proposal to form 


an Electrical Volunteer Force. 
Mr. David Shanks occupied the chair, and the speakers included Mr. R 


A. Chattock, Col. Ludlow and Mr. Douglas Knocker. 
It was proposed that the force should consist of (1) men between tho 


a 
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ages of 19 and 33 willing to entist in the Rozalar Army or Territorial | had a thorough knowledge of tho Lorain system of trastion; he had 


Force for the period of the war whea called upon, and who were not 
engaged in the production of ammunition, weapons, clothing, equipment, 
or other Government requirement; (2) mea between 38 and 50 who 
could bs specially recomm2aded in connection with thoir qualifications 
as workmen; and (3) mea between 19 an1 59 who did not come under 
classes (1) and (2) to be organised as a last revorve, and be available for 
service when no longer required to carry on their present duties in con- 
nection with Government work. ^. 
A committee was formed to undertake the organisation work. 


Inquest.—An adjourned inquest was held at Wolverna:npton on | 


Saturday on Thomes H. Simcox, a tram-driver, in the employ of 
Wolvceraam; ton Corporation, who died on the 16th ult. 

At the opening inquiry medical evidence could not disclose the definite 
cause of death, but it was said there were signs of electric shock. 

Dr. BANKIER said he attended Simcox from Oct. 30 to Nov. 11 for 
influenza and an ulcerated leg, but he agreed that there was no accounting 
for the death except by electric shock. 

Dr. W. F. CHoLMELEY said he had made an examination of the body, 
and the disease of the heart was sufficient in itself to cxuso sudden death. 
The condition of the blood was also met with in eas^s of sudden death. 
He could not say it was impossible that Simcox could have had a shozk ; 
he had-never seen an electrocuted man. ; 

Mr. Lea (Messrs. Hy. Lea & Son), consulting electrical engineer, said he 


Du 


TENDERS 


VA T 


Turbo-Alternator, Engine and Dynamo, &c. 

WarTHAMSTOW Urban District Council invito tendera for the 
supply. delivery and erection of a 1,500 kw. Turbo-Alternator, 
a 600 kw. Triple Expansion Engine and Dynamo and a 1,000 kw. 
Rotary or Motor Converter. Copies of specification, &c., from 
Mr. G. R. Spurr, electrical and. tramways engineer, Priory- 
avenue, Walthamstow. ‘Tenders to the clerk of the Council (Mr. 
C. Sydney Wa‘son), by 5 p m. Dee. 23. See an advertisement. 

Cable and Wire. 

_ The Commissioners or H.M. Works, &c., invite tenders for 
| one year's supply of Electric Cable and Wire. Forms of tende, 

&c., from the Controller of Supplics, 18, Queen Anne's Gate, West- 

minster,S.W. Tenders to the Secretary, H.M. Office of Works, 

&e., Storeys Gate, London, S.W., by ll a.m. Dee. 7. 

Electric Lighting Installation. 

TEDDINGTON Urban District Council invite tenders for an 
Electric Light Installation at their sewage disposal and refuse 
destructor works. Specification and form of tender, &c., from 
the consulting engincer, Mr. Wm. Fairiey, Pariiament Mansions, 
Westminster, S. W., or from the surveyor, Mr. Marshall Hains- 

. worth, Public Offices, Teddington. Tendera to Clerk of Council 

(Mr. C. H. Salmons), Public Offices, Teddington, by Dec. 7. 

Cables, Static Transformers and Sub-Station Switchgear. 

BETHNAL GREEN (London) Council invite tenders for materials 
and plant manufactured by British firms and for execution of 
works in connection with their electric supply undertaking, includ- 
ing h. and 1.t. Cables and Roadwork, Static Transformers and 

 Sub-station Switchgear. Specifications, &c., from town clerk (Mr. 

. David J. Keep), Town Hall, Bethnal Green, London, E. Inquiries 

as to specification may be made to the consulting engincer, Mr. 

. .Harold W. Couzens, 50, Queen Anne's Gate, Westminster, S.W. 

.. Tenders to Town Clerk by noon Wednesday, Dec. 12. 

. Tenders are invited for the supply of quantities of Single 

- Conduetor and Concentrie Lead-covered Cable to MELBOURNE 

Corporation. Specificationsfrom the agents for the City Council, 

© Messrs. Mellwraith, McKacharn & Co. Ppty.(Ltd.), Billiter-square 
Buildings, London, E.C., to whom tenders by noon Dee. 9. 

Hornsey Council require tenders by noon Dec. 29 for e.h.t. 

‘Switchgear and e.h.t. three-core Cable. Forms of tender from 

— the Borough Electrical Engineer. 

. NEWCASTLE-UNDER-LYME Corporation require tenders by 
Dec. 14 for 600 yds. 3-wire single lt. v.b. Distributors. Specifi- 
cation from the Borough Electrical Engincer. 

Wiring and Fittings, &c. 

: Lonpon County Council require tenders by 11 a.m. Dec. 9 
for Wiring Star-lane school, Fulham (about 160 wiring points). 
Specification from the Chief Engineer, Spring-gardens, S.W. 

Fire County Council require tenderafor Electric Lighting and 
Telephone Installations for a new sanatorium at GLEN LOMAND. 
Specification from the surveyor, Mr. B. R. Douglas, Dunfermline. 

GLASGOW Corporation want tenders by 10 a.m. Dec. 12 for 
Electric Lighting, Telephones, Bells end Fire-alarms for Rob- 
royston Hospit^l. Sy evitications fram the City Electrical Engincer 


JULII 
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examined the tramear in question and had come to the conclusion that 
Simcox could not have been electrocuted unless he touched a live part 
of the car at the same time that the car was not properly earthed. "Tho 
fact that the lamps on the car were alight at the time Simcox collapsed’ 
proved the car was sufficiently earthed. 

Mr. W. A. LUNTLEY, general manager of th» Wolverhy nptoa Corpora- 
tion Tramways, said the car was in proper order, and from t^sts made 
upon it he did not think Simcox could have had an e'estrie shock. The 
working voltage of the tramways was 500. The incident under con- 
sideration had no reference whatever to the Lorain surface contact 
system, the wiring being the same in all typ23 of cars. l l 

The jury said they considered death was due to an accidental electric 
shock. They placed no reflection whatever oa th? efficiency of the tram. 


Prohibition of Rubber and Graphit» Ex»oris.—Cyp:as has pro- 


hiditsd the export. to any other than British ports, of rabbe:, also 
granhito suitable for the manufactur: of crucibles. 

Siznal Company of Royal Engineers.— Electricians, electrical 
engineers, telegraphists, linesmen and men used to horse ) ae 
required for the Signal Company of the Royal Engineers (Territorial 
Foree). Pay and allowances vary from 25s. to 35s. por week while 
in town, including lodging allowance. Apply, in person, at the Head- 
qua-ters, 10, Victoria Park-squaze, London, N.E. 


INVITED. 


ILLU 


ieee 


Motors, Switchboard, &c. 

The GRET NoRTHERN Ratuway Co. (IRELAND) requires 
tenders by 10 a.m. Dec. 21 for supply of Electric Motors and 
Accessories, Sub-station Switchboard, h.d. Copper Wire and 
Bitumen Wires for their Dundalk works. Specifications from 
Secretary, Amiens-street Terminus, Dublin. See advertisement. 


Rotary Converter Equipments. | 

WALSALL Corporation invite tenders for the supply, delivery 
and erection of six 250 kw. and one 500 kw. Rotary Converter 
Equipments. Specifications from the consulting engineer (Mr. 
E. M. Lacey), 12, Victoria-street, S.W. Tenders to town clerk 
(Mr. Herbert Lec), Council House, Walsall, by 10 a.m. Dec. 8. 


Switehzear and Ash Conveyor. 
Lonpon County Council invites tenders for supply of h. and 
l.t. Switehgear and Gravity Bucket Ash Conveyor. Specifica- 
tions from the Clerk, County Hall, Spring Gardens, S.W. 
Tenders by 11 a.m. Doc. 9. 


Steam Turbo-Generators, Boilers, &c. 

Lonpon County Council invite tenders for the provision of 
two Steam Turbo-Gencrators of 8,000 kw. capacity, and Auto- 
Transformers, &c., for the Greenwich generatinz station. Speci- 
cations, &c., from the clerk of the Couacil, Sir Laurence Gomme, 


County Hall, Spzing Gardens, S.W. Tenders by 11 a.m. Dec. 22. 


MANCHESTER Electricity Committee invite tenders for 10 
50,000 Ib. Water-tube Boilers, Superheaters, Stokers, &c. ; and 
two 15,000 kw. Turbo-alternators, Condensing Plant, Pipe- 
work, &c. Specifications from the Electricity Department, 
Town Hall, Manchester, and tenders to the chairman of the 
Electricity Committee by 10 a.m. Dec. 16. 

WINCHESTER Electricity Committee require tenders by noon 
Dec. 17 for supply and erection of one 500 kw. d.c. Turbo- 


generator, with condensing Plant, Pipework, &c. Specification, - 


&c., from the City Electrical Engineer. 


Electrical and General Stores, &c. 
West Ham Guardians require tenders by 10 a.m. Dec. 10 for 
three months’ supply of Electrical Fittings, Oils, &c. Forms 


of tender from the Clerk, Union-road, Leytonstone, London, N.E, 


The Port or LoxpoN Autuoriry require tenders by 10 a.m. 
Dee. 8 for 12 months’ supply of Are Lamp Carbons, Glass and 
Glassware, Iron, Steel, &c. Specifications, &c., from the Stores 
Superintendent, 106, Fenchurch-strect, London, E.C. 


Tenders are required by Dec. 10 for three months’ supply of- 


Electrical Sundries, Ironmongery, Oils, &c., to Generals Asylum, 
COLCHESTER. Forms of tender from the Clerk of the Asylum. 
FiNcHLEY Urban Council require tenders by 4 p.m. Dec. 23 
for one year’s supply (about 300 tons) of Fuel Oil for the elec- 
tricity works. Forms of tender, &c., from the Engineer. 
Reac:ance Coils. 
MANCHESTER Electricity Committee require tenders hy 
JO a.m. Dec. 21 for Three Reactance Coils for Stuart-strect 
generating station. Specifications from Mr. F. E. Hughes, 
Town Hall, Manchester, “estone oon U S SEMI 


\\ 
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FRENCH GOVERNMENT CABLE Conrracts.—The Electrical Engi- 


Tramway Material (Extension of Time). NND ! 
The time for the receipt of tenders by JonANNESBURG Council , neering & Equipment Co. ask us to staite that they are executing 
for the supply of a Tramway Lay-out (Points, Crossings, Rails, | contracts for severe! thousand miles of telephone ele for the ¥ rench 


&c.) has been extended. Tenders will be received by the Town | Government. 
Clerk, Plein Square, Johannesburg, until noon Jan. 5. Speci- Lonpown County CouNcir.— The Council have received the follow- 
fications from the Controller of Stores, Johannesburg. ing tenders :— 
Motor Generators and Switehgear, &c. For the construction of tramways from Lee Green to Eltham, and 
SvpxEY (N.S.W.) Council require tenders by 3 p.m. Dec. 21 | paving, &c., works in connection therewith n ERE 
for Motor Generators and Switchgear for electric vehicle battery | W. Manders & Co. George Wimpey&Co.£37,806. 9 0 
charging.! (Specification (No. 347) from City Electrical Engineer); y d eta ert $95,190 E l A RE 5i 38,502 7 10 
also tenders (by,3 p.m. Feb. 15) for the supply of a Potentio- | Y N Coles 7737435 13 10 | — Sons cce 38.894 13 6 
' meter. Specification from the City Electrical Engineer. John Mowlem & Co. 37.675 19 9 | W. Griffiths & Co.... 40,031. 3 9 
Telegraph and Telephone Instruments and Material. For. additions and alterations to coal bunkers and ash hoppers, and 
p Tho AUSTRALIAN COMMONWEALTH Postmaster-General an- | provision of additional workshops, &c., at Greenwich generating station :— 
nounces that tho date for the reccipt of tenders to schedules ( ‘harles Wall (Ltd.) (actd.) £12, 171 Holland & Hannen becueeous £13,888 
304, 310, 311 and 316 is extended to Jan. 13, and the invitation William Downs (Ltd.) ... ru i G. E. v allis & ons  ...... 13.167 
for tenders to schedule 314 is cancelled. G. Godson dps ce i J. & C. Gowyer (Ltd.) ...... 14,600 
The VicroRIAN. RAILWAY COMMISSIONERS requiro tenders by | 709 Smith & Sons .....- vids = l 
3; IMPERIAL IxsrrTUTE. —Messrs. Johnson & Phillips have received an 


11 a.m. Dec. 28 for Three Static Transformers. Specifications ieu HM. Office of Works for t! pase fas 
fom te Victorian Railway Ofen Spencer sot Melbourne, | ode fem HA Opis ef Waren for the T a e 
Electric Cranes. 34,4. , : L - : : : 1 h im des ; He» AC C ht x , 5 ;AC 
r' The Junta^ de Obras del Puerto de ALICANTE will receive ME nere MEME hav ler with W. Snith f 
| tenders unti] noon Dec. 28 for the Installation of Three Electric Hvrr.—The Col pol ation have pace dod i E: " i i Eo or 
| | Cranes, The *“ Madrid Gazette” of Oct. 22, containing con. the supply of c'ectzie light fittings at the Guile al, of £1,'43. 
| ditions of tender (in Spanish) can be seen at 73, Basinghall- Commonwealth Contracts.— The following tendess have been 
[ street, London, E.C. Local representation is necessary. accepted by the Austirelian Goverment Departments :— 
Postmaster-General’s Dept., Brishane. — Lawrence & Hanson, ZINCS, 
PPAR T] | £346. 13s. 44. ; British General Electric Co., carporous pots, £112. 10s. ; 
= TENDERS RECEIVED AND ACCEPTED == | Siemens Bros. Dynamo Works, battery cells, as per schedule; Jas, Paton 
= a EX | & Co., fuses, as per schedule. 
= — Ponad Generis Dept, Melbourue.—Cullender's Cable & Construc- 


DEAAAADAAAIAHAEEAHAEH EHI LIH HLLHELHEH DH EHE EH EH EHE tion Co. (Noyes Bros., agents), cable, £144 ; Siemens Bros. Dynamo 
forks, battery cells, £1,619. 8s. 114. ; British General Elec. Co., iudi- 
| cators, £45 ; jacks as per schedule ; India Rubber Gutta Percha & Tele- 


graph Works Co., stay tighteners, as per schedule. 
Postinuster-Genueral 3. De pl, Sydney.—Siemens Bros; Dynamo Works, 


| cable £2,275, battery cells £2,787. 103. 


ALDERSHOT.— The Education Committee has accepted the terer 
cí Mr. Guin et £19. 10s. for wiring pacts of the West-End Schools. 
Tenders were also received trom Burch & Vertue a! £24. 2s. 6d. on 
T. White & Co., 0 £25. 10s. 


ANA ARCA n 


E FINANCIAL MATTERS. 


U 
MUNICIPAL ACCOUNTS. | permanent way renewals, £1,134 for new machinery at Compton and 


other charges, the net profit of £4,037 was handed over in reli»f of rates. 
rwr dps Rc 4 


"T = s The electricity supply department has also contributed £1,229 to relisf . 
Aldershot.—The accounts of the Council's electricity unde.t^ V7 | of rates from its pro‘its for the year ended March last. = 
for the year cadod March 31 show total capital expenditure £32,071 


LU 


Weymouth.—The accounts of the Weymouth and Mele»mbo Rezi: 
e:cotzcity undertaking for the year ended March 31 show espis 
expenditure £59,535 (increase £1,394), of which £45,854 is out s$andine. 

Revenue was £9,998, and working and general expenses absorbed 
£5,991, leaving gross profit £4,007. After meeting capital charges and 
pla-ing £881 to reserve for contingencies, the net profit was £214. Revenue 
por unit sold averaged 2-66d. (compared with 3:14d. in previous yea: 
and total costs were 155d. (1:47d.) exclusive, and 2:60d. (2:82d.) inclusive 
of capital charges. Units sold were 863,705 (651,865). Maximum load 
w.8 5 0 kw. (481 kw.), and load factor 17:33 (15:47) per cent. 


COMPANIES' MEETINGS AND REPORTS. 
E d " 4 . 

CALLENDER'8 SHARE & INVESTMENT TRUST (LTD.)— The repo:t for 
the year ended August states that the earnings in respect of dividends and 
interest on investments amounted to £11,410. After paving expenses 
and writing off £740 in respect of preliminary expenses and cost of deben- 
ture stock issue, the gross profit was £16,124. while there was brought 
forward £2,617. It is proposed to pay a dividend at the rate of 5 per 
cent, per annum (less tax), whereof an interim dividend of 2} per cent. 
was paid in April last, and to transfer to reserve £500, leaving to be carried 


forward £2,921. | 
CASTNER-KELLNER ALKALI CO. (LTD.)—The chairman (the Rizht Hoa. 
Geo. W. Balfour) stated at the meeting on Mondav that the net profit for 
the past year amounted to £174.152, and after providing for reserves, &c., 
they were paying a final dividend of 10 per cent., making, with th» 
interim dividend, 15 pes cent. for the vear, leaving £18,402 to le carried 
forward. [t was an ill-wind that blew nobody gool, and the present 
devastating war had helped rather than hindered the business of the 
company, resulting in the find figures of the vear’s trading being favcur. 
able. The benctit to be derived from the new plant had ha:dly b: gua in: 
the vear under review, but ho anticipated that it would contribute mate- 
rially to swell their returns in the current vear. The board were ke. pin : 
their eves open and developing in new directions whereve: they thocgh: 
this conid be done with advantage. They were in touch with the B. ard 
of Trade in view of possible new openings which might b» afforded hy the 
withdrawal of German products from the market by reason of the war. 


Revenue was £6,469 and working and general expenses were £3,554, 
lewing gross profit £2,916. Interest required £763 and instalment. of 
loans £1,345, the net profit being £808. Units generated were 535,680 
(increase 49,164) and sold 445,134 (increase 40,777). Maximum load 
was 344 kw. Connections are equal to 29,389 30-watt lamps. 

Ayr.—The accounts of the electricity department for the year 
1913-14, which were submitted to the Council at their last meeting, 
show that net capital expenditure £108,512 ( a reduction of £345). 

The gross profit for the year was £7,283 (compared with £5,913 in 
previous year), and the net surplus £1,450) has been placed to reserve. 

Bath.—The accounts of the electricity department for the yeer 
en led March 31 show capital expenditure £183,325 (increase £6,114), 
of which £78,251 hes keen repaid or set aside for repayment. 

Revenue was £24,040, working and general expenses were £13.093, 

leaving gross profit £10,941, and after providing for interest £5,903, 
sinking fund £6,349, wages of permanent workmen on capital work £403, 
and writing 0£281 ff meter suspense account and £92 for decreased value 
of stores, the net deficit was £1,982. Units generated were 2,636,269, 
and sold 2,040,725. 
- Bournemouth.— The report of the general manager (Mr. I. Bulfin) 
01 the working of the Corporation's tramways and motor ‘bus; 
dung the six months ended Sept. 30 gives the following particulers:— 
, Receipts were £57,296, compared with £61,034 for the corresponding 
8X months last vear, Working expenses were £31,649 (£32,690). leaving 
gross profit £25,647 (£28,345). Increased capital charges had to be met 
during the present year, necessitated hy the borrowing of £11,558 fo: 
reconstruction of certain lines, £12,000 for 10 new tramca:s and £4,000 
fo: four motor "buses, The total earnings of the motor ’buses were £931, 
the Mileage run was 23,211, the passengers carried. 222,624, and the 
Teethts ner car-mile 9°62d. 

Plymouth.—The accounts of the tramway department for the year 
ended March 31 show a net proff! of £4,037. 

Revenue was £42,138 (compared with £40,306 in previous year), and 
Wrang expenses were £24,867, leaving gross profit £17,272. — Mter 
mecting interest and sinking fund charges and providing £3,979 for 


- 
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CORDOBA LIGHT, FOWER & TRACTION CO. (LTD.)— The report states 
that, after providing for debenture interest, &c., the accounts for the vear 
to Sept. 30 show a profit (including £23,501 brought forward) of £44,321, 
out of which the dividend on the preference has been paid, leaving 
£20,321 to be carried forward. 

VENEZUELA TELEPHONE & ELESTRICAL APPLIANCES CO. (LTD.).— 
The accounts for the year ended June 30 show a profit, including £8,728 
brought forward, of £24,077. After providing for interest on loans and 
debentures, the directors recommend a dividend of 10 per cent. on the 
preference shares on account of arrears and the transfer of £6.000 to re- 
servo for renewals and depreciation, leaving £10,434 to be carried forward. 


. 
a— e | ——nm . — -— - 


NEW COMPANIES, MORTGAGES AND 
| —. CHARGES, &c. | 


. NEW COMPANIES. 


BRITISH AFRICAN AGENCIES (LTD.) (9270.) Reg. in Edinburgh 
Nov. 18, capital £1,050 in 1,000 preference shares of £1 cach and 1.002 
ordinary shares of Is. each, to carry on the business of general com- 
mercial agency.in South Africa, lighting, heating and power engineers, 
&c. Private company. First directors are G. V. "Turnbull and C. H. 
Scott. Reg. office, 1, Howe-street, Edinburgh. 

' BRITISH ARC WELDING CO. (SCOTLAND) (LTD.) (,265).--Reg. in 
Edinburgh on Nov. 12. capital £10,000 in £1 shares, to acquire a process 
for electrical welding to be given by the British Are Welding Co. (Ltd.). 
and to carry on the business of ship repairers, shipwrights, contractors, 
&c. Private company. s 

- DERBYSHIRE & HOUSLEY (LTD.) (138,.327.)—Reg. Nov. 17, capital 
£1,200 in £1 shares, to take over the business of Derbyshire & Housley, 
to carry on the business of mechanical, electrical, motor and. general 
engineers, &. Private company. First directors are J. Hancock (man- 
aging). G. Derbyshire Housley and S. McLean. Reg. office: 13, 
Sandford-street, Ancoats, Manchester. Gn 

"ELECTRICAL . POWER ENGINEERING CO, (BIRMINGHAM) (LTD.) 
(138,377.) —Reg. Nov. 21, capital £5,000 in £l shares, to take over as 
from June 30, 1914, the business of a manufacturing electrical engineer 
and maker and factor of electrical appliances carried on by W. H. Heath 
as the Electrical Power Engineering Co. Private company. First 
directors are W.^ H. Heath (chairman), Mrs. A. M. Heath and A. M. 
Willmore. Reg. office, First-avenue, Stechford, Birmingham, 

‘LONDON: BATTERY & MFG. CO. (LTD.) (138,303:)—Reg. Nov. 23, 
capital £100 in £1 shares, to carry on the business of manufacturers "of 
electric refill batteries for pocket and other lamps. Private company. 
First directors are W. T. Clarke, R. W. Gale (chairman) and W. H. R. 
Hargrave. Reg. oftice, 17, 19 and 21, Emerald-street, W.C. 


'" '* '* MORTGAGES AND CHARGES. 

CHIPPING NORTON ELECTRIC SUPPLY CO. (LTD.)— Notice is given 
that the debentures dated Oct. 20, securing £4,000 were not issued, and 
were cancelled by resolution of the directors dated Nov, 10, 1914. 

‘RURAL DISTRICTS ELECTRIC UNDERTAKINGS (LTD.)—Particulars of 
£2,500 debentures, created by resolutions of Feb, 22 and 25, and secured 
by trust deed dated Oct. 27, 1914, have been filed, amount of present 
issue being £1,700. - Property charged, 2.278 fully-paid shares in Wood- 
bridge & District Electric Light Co. Lid.) and company's other assets, 
present and future. Trustee, E. T. Lyddon, 


CITY NOTES. 
Á 
MEMORANDA (Doc. 3).—Bank rate 5!per cent. (since Aug. 8, 1914) 
Price of silver, 23 Ad. 00. 


BRITISH ELECTRIC TRACTION CO. (LTD.)- The dividend on the 6 per 
cont. preference stock for the half-year ended Sept. 30 has been declared. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—' The number of units 
delivered to consumers during the four weeks ended Sept. 25 were 


1,371,455, against 1,361,376 units in the corresponding four wecks of 1913. 

FRASER & CHALMERS (LTD.!—The report for the year ended June 30 
states that after paying the 74 per cent. preference dividend the balance 
to be carried forward is £18,977. The works at Erith have been fairly 
well employed during the year, and the business in steam turbines and 


turbo blowers, as well as in other special lines of manufacture, continues 
to expand in a satisfactory manner. 


RB SWITCHGEAR CONSTRUCTION CO, (LTD.) —Messrs. Switchgear & 


Cowans (Ltd.) write us, under date Nov. 28 :— | 
^ Our notice has been called to the title of the above-mentioned new 


company, | tly take 
the switchgear business of the Union Electric Co. (Ltd.), and which is now 
in occupation of works used until recently by Messrs. Voight & Haeffner 
(England), Ltd. As we consider the title in question so closely resembles 
that of our company as to be likely to cause confusion, we beg to inform 
you that we are in no way connected with the above-mentioned com- 
pany, nor, in fact, with any other company or business concern. 

"Our own title, * Switchgear & Cowans (Ltd.),' was adopted with the 
object of retaining the identity of the Switehgear Co. (Ltd.) and Cowans 
(Ltd.) when, in 1911, we acquired and amalgamated those two old- 
established companies fur the purpose of continuing the business of 
manufacturing electrical switchgear.” 


which we understand has recently been formed to take over- 


T " METAL PRICES. Mie 2 
Messrs. J. B. Garnham & Sons, 132, Upper Thamesstreet, London, 
date December 2, the following as the present basis priced of i rra quote under 
. New METALS. | perlb.] ; |. ye. . 
Solid Drawn Brass Tubes. ....... 8td. Antimony eovtocecaspeqocee £53 0 0 
Solid Drawn Copper Tubes......  9łd. | English Lead.. 2.......... £19 10 0 
Brazed Copper Tubes ........«» gid.| . i P UE 


` per ton. 


Brazed Brass Tubes *«c0000009290€9 l01d. i OLD METALS. per ton 
Brass Wire.. ceca *009090002090 ie Clean Scrap Copper "»e*90í0098 £53 0 0 
Copper Wire **«*2»950500090250000€ A -Braziery.Copper Scrap. ..... £48 0 0 
Rolled Brass ...... »esccccteoe000 7 d. Clean Scrap Brass........ £39 10 0 
Brass Sheets eacee *s50060050n»92090095 d. Old Lead 079.252.5996 pee reine £17 10 <0 
: z Old Zinc..... eceveseceececeoe E17 0 0 
per ton. | Hollow Pewter ............ £90 0 0 
Copper Sheets ............ £76 O O | Black Pewter. ........... £56 0 0 
Spelter ee€9600000060809*«9*9€9569 £25 2 6 Gun Metal ois eoe ies £49 10 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 


Decembe: 1, the following prices of METALS :— A 


l ; zu ton. ' : per 
New Aluminium Cuttings "PN 4 0 0 Lead (less usual Draft) oecoce £18 0 0 
Clean Mixed Brass ........ £41 O 0° Tea Lead... vocovcceeeceece £17 ^ 
Clean Copper s.es.’ acaacoooo £53 0 0 ' Old ZI Qovia dac aca radios £19 T E 
Braziery Copper............ £48 O O| Hollow Pewter ............ £102 O 0 
Gun Metal .....seeccceces . £52 0 O ! Shaped Black Pewter ...... 0 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


LINE. neck g Inc. ere NI AGORBOATE, — Z 
ended. a 0.0 Inc. or dec, 

"A È C ud weeks., Amount. |" (a) : 

. | . 6 | £ £ £ 
Aberdeen Corporation ...' Nov. 25| 1.465] + 4t! 26 | 4370 |+ 73 
Anglo-Argentine ..... e|,» 25] 50,763 | — 7,476 | £46 |2.531,45£02. i— 73.547 
cones ud CER cs. do] Sade am 
yr vorporation....e. ee? » —- Wie es 9 
Bath Electric Trams. Ltd „n 29 680 | — S6 | 47 45,510 j+ 18 
Birkenhead Corporation.. » 2 118t | — 235! 35 43932 |~ 1,619 
Birmingham Corporation. » 28] | 1,734 —. $57; 35 | 422091 |+ 10,871! 
Pee ati a ee 
n Corporation ...... i — 5, — J5 

t Bournemouth Corporation m 95 1.578 | -= 81 34 71,45 |— 400) 
Brenta Corporation n. 25.29] oed c. ae [sae || Xen dai 

righton Corporation .... 2 — — 

t Bristol Trams & Carriage » 27| 7,679) + 704| 47 | 405,523 | 23216 
Burnley Corporation ..... » 28 1,236 | — 595 8 11,435 |- 2,978 
Burton Corporation...... » 29 267 | — 8| 35 10,485 |t 237 ' 
Bury Corporation ....... » 29 110%] — 235! 135 47,081 |t 761 
Calcutta Tramways Co. .. » 28 |R57,364 | —R9,0£€0 8 |R461,373 |—R 47,391 
gnome Reli — » 4l . 117) — © 18] 47 6,463 j— 144 

a rporation ...... : s y x : 
Central Loridon Railway. . ee ee ee eec ee ee 
City & South London Rly. s à n Res as ex 
Cork Electric Trams Co... » 26 421 | — 21 47 23,014 j— 113 

Croydon Corporation .... » 20 1,4533 | — 77| 33 58333 I+ 2000 
Dover Coportion ce 2o 2k]. ork: — 4| 3t] Speer (eo as 

ver Corporation...... M 2 . - £ 
Dublin & Lucan Railway . uv -27 105| — 7| $21 3185 |— 
Dublin United .......... » 27, 5365] +  618| 47 277,488 |+ 17,540 
Dundee Corporation ecco » 25 1,185 = 658 128 36,077 = 658 
ER OMe pete » 28 1,167 | + 216) §34 40,952 I+ 5,675 

r r i oecoste Cm ) es oe eo ee oe 
Exeter Corporation...... ie. 27 270 | — 0| 35 12.524 |t 194 

Glasgow Corporation...--} ,, 28] 19,572] — 1,125] 25 523,932 |+ 419 
Glossop Trams ..... «e. » 28 9| | — 48 5.790 {= 42) 
Gloucester Corpn. ....... n. 259 | — 22 | 34 11,447 |— lal 

tHalifax Corporation ..... » 24 1,892 | — 8) | 34 78533 | 2.72 
Meis Elec. Trams Co..|  ,, 2 oo E in 8 8,5)0 |- 494 

ong ODlgecoecocooosocce* T , = " ee ae 
Huddersfield Corpn...... » 28 2,199 | + 148| 35 102,353 |+ 80t8 
Hull Corporation ..... a eds » 28 2,932} — 238! 35 103,599 |— 1,386 

. Hford District Council. ... o 28 948| + 11I5| 35 19,771 + 3,977 
IIkeston Corporation..... po 25 102 | — 18| 34 | 4487 |— 238 
Ipswich Corporation ....., ,, 28 3417 , — 18! 35 16.330 |— 278 
E Thanet Co......... „» 28 253 | — 70 iB 3,039 |— 487 

narnock Corporation. . » 28 142 | — 24 | 28 4629 |- 413 

Lanarkshire Trams Co...) ,, 26 1,598 | — 230| 47 88,131 |+ 7013 
Lancashire United ...... ne 25 1358; — 193] $47 76,834 I+ 3,431 
Leeds Corporation ......| ,, 28} 7,825| — 268 28893] |+ -2l 
Leicester Corporation .... » 28 2661| — 43] 48 ! 136121 |+ 2,236 
Lines Copporation E dae. 12] 29] I call 
Liverpool Corporation; » 2| 1L7Z4| — 1015| yao | 610212 |+ 8935 
Llandudno&ColwynBayR " 27 N 143;—- n] & 15616 |- 2057 
pn Eun A "s » 18} 45132 | F 2,565 3J 11,469,568 |4 069,082 
pube United.» +... Wr x " 4: i n 

westoft Corporation ...| , 8 — l : - 63 
Maidstone Corporation... et £ e P : 2 : icd E. . 
Mae eo aaa "m » 28| 16339 | — 1,217 | 35 693,819 |— 10,133 
Metropolitan Dist. Rly.... ; " » ce » 2 
Met. Elec. Tramways .... i . , ue vs oo 
Metropolitan Railway ... : d EN ae - i 

Riven Corporation T » 28 062, — — 55; [M 6608 |- 80 

stle-on-Tyne Corpn.| ,  28| 5580|+  532| 34 192,237 -|+ 89,251 
fale ond Corpn.... | ,, 28 695| — 74| 35 28,752 |+ 1,691 
Oldham Corporation aea] m 29| nrl E 290 | 3e | aoa |: Bar 
Perth (N.B.) Corporation. T : 2 l gas. ee $3 a E ee 
Perth (W.A.) Elec. Trams. ; T i xe và se 
Portsmouth Corporation.. 5é- 2l 1,857 ju 34 84.044 vx 
Pn Corporate ccie po 25 793 | — 30| 35 32074 + 89 

i erham Corporation ..| ,, 25 918 | — 93 | 34 35470 + 984 
Snack Corporation e| 4, 30| 4,982 172 | 34 | 175,858 |— 8,032 

Hareb seo oratione i. 29 7.511 | — "122 | 833 | 274,765 |+ 6,599 

t$ Metropolitan Tramway]. | ee TAS] n] ono] 
delen c ag) ER ec arduo [e a 
Stlyb dge,H iyde,&c., Jt. BW. E» m ME Rs VOS 

unger and \Arporation../ , 29 | 1,342| + . 37| 35 52005 | 892 
Pu ind District...... 4» 25 535 | — 95 4 2034 |— 20? 
teehee) s 2| Wis 3 H5 rS 
Du pom mtb 25 496! + 24| 22 13,532 |4 1997 
WalsallGor lee lon....| , 23 931 | = 99 | $35 44.733 |+ 1,154 
Warrington Cor poro tion TE x 2 LA x E. a ee T 
West Ham Corporation. e| n- 26] 262 |-- 531434 | 97694 [+ 3,940 

nampton Corpn...| „~ 25 920, — 121) 8 7.933 |+. 10) 

-Yorkshire W.R. Trams...! .. 29 ' 1,375! — 25! 48 | 69594 i— 2X 

(a) These comparisons are with the corresponding period last year, ° Partly electrical 

abe 3ponding period last year. Partly electrica 

t includes omnibuses, & $ Minus 2days. ^^ § Minus 3 days, U Plus 3 days 


$ Plus 2 davs. 


t €§8@ Ut te6cà 4 
"4 


AJ 


t è 4 6+ -— a i 
. m = E <a ie fos 
ce Se E E 


THE ELEC 


RICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL 


No. 1908. [viv] FRIDAY, DECEMBER 1, 1914. 


ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1961; Second Series (Weekly), 1878, 


Prick SIXPENCE "2555 
Abroad 9d., er 18 cents, or 950. or Shp’. 


CONTENTS OF THE CURRENT NUMBER. 


Noi ri DIRE eek: eee 307 | REVIEWS... ounen 
Arrangements for the Week.. 310 | Report on Radiation and 
Autematic Protective Switch- |. the Quantum - Theory 
gear for Alternating Cur- [Jeans]. Harper's Gaso- 
rent Systems, By E. B. line Engine Book [Verrill]. 
Wedmore. Illustrated.... 311 | Characteristics of Crystal 
Economics of Electric Rail- Rectification. By Alan E. 
way Distribution. By Flowers. Illustrated .... 396 
Horace Field Parshall, D.Sc. CORRESPONDENCE TEIA 
Hlustrated .............. 314 Submarine Cable Cores 
The Poetmaster-General's An- (H. W. Malcolm). . 
nual Report........... se. 316 | Trade Classes (Francis G. 
Tbe Magnetic Field of the ilv). . | 
Three - Phase Induction Determination of Contracts 


with the Enemy (T. W. 
Cole). 

Light Your Goods, not the 
Pavement (F. W. Willcox). 


Motor. By F. T. Chapman, 
B.Sc. Illustrated ..... ... 518 


Power Plant Testing —Dis- 


CUSSION CCOCH Cee POR CeCe ee oe 321 z 2 id = bd 
Illuminating Engineering in 
` Physical Society.......... 5. $20 War Tim Rs DURER.) .. 331 
ErscrRICITY SUPPLY 1N RURAL The “ Electrician ° Commercial 
DISTRICTS ..... Daiwa sees 524 | and Industrial Section ..333-344 
NOTES. 


Wireless Preblems and their Solution. 

Now that grim-visaged war has ruthlessly parted the 
amateur wireless telegraphist from his beloved apparatus, 
it is well to point out that the amateur might, with much 
scientific—and perhaps financial— profit, divert towards the 


wireless. telegraph laboratory that energy and attention, 


which, in times of peace, have often been given up to the 
rather aimless though fascinating hobby of picking up and 


reading random messages. There are, in fact, among the. 


problems of wireless telegraphy vast areas of inquiry whose 
exploration needs no antenna, no transformer or induction 
coil, no Morse code. Among these is the many-faced 
problem of the detector: Under what mechanical and 
physical conditions does a particular class of detector work 
best? What relative dimensions of capacity and inductance 
in its circuit suit it best ? Above all, Why does it detect ? 
Or, for those of the inventive and acquisitive rather than 
of the inquiring and altruistic spirit, What new detector 


remains to be invented, patented and placcd on the market ? 


—— 

Ow another page we print an interesting Paper of the 
altruistic type on certain characteristics of crystal rectifiers, 
à Paper which constitutes an appreciable contribution to 
the subject, and which describes work carried out without 
an antenna. More work cf this kind is wanted on various 
classes of detector before we shall know enough about them 
for engineering, not to mention scientific, purposes. The 
Paper examines how rectification at contacts between con- 


ductors alters, first, as the frequency of the oscillating cur- 
rent is varied ; second, as the area of the contact or the 
pressure is varied ; third,.as the current across the contact 


‘is changed. The principal conclusions reached are that. 
' frequency has relatively small effect, and that the current | 


density at the contact is the electrical quantity of chief | 
importance. This second result confirms strongly the 
mathematical or electro-thermal theory of contact detectors . 
given by EccLEs. Another striking corroboration of the 
theory is seen in the result that putting resistance in series. - 
with a galena rectifier decreases the rectification, even 
when the same E.M.F. is maintained at the terminals of the 


contact. 
— 

WHILE we have in mind the hard case of the amateur- 
minus his hobby, it may be well to mention that the Navy, 
the Army and the Post Office will all welcome to their. 
ranks, for the period of the war, really first-class operators, 
capable of receiving at high speed and accustomed to 
handling rapid traffic, coded or otherwise. It is possible 
that there may be many amateurs who can fulfil these con- 
ditions ; if such would join the Post Office staff, for ex- 
ample, they would have the satisfaction of sharing in the 
efficient wireless watch that is kept up round these islands 
in the Government stations. A number of University men, | 
including to our knowledge one don at least, have given 
their services to their country in this manner, or in the 
wireless section ot the Home Defence Forces. It is clear 
that for this work men of good class are required ; the 
instructions supplied to the stations are extremely con- 
fidential in character, and some of the matter coming into . 
their hands, or, rather, their ears, may be of national im- - 
portance. As for the Navy, we know there is some demand 


| for ‘competent operators even in peace. It is easy to 


imagine that the hundreds of war vessels now guarding our: 
coasts, particularly on the North Sea side, require aug- 
mented staffs of wireless operators in order to maintain with _ 
efficiency their unceasing watch for enemy stations on sea 


or on shore. 
arcto asa 


The Postmaster-General's Annual Report. 

IN another column we give some extracts from the 
annual report of the PostMASTER-GENERAL, from which it 
will be seen that progress has been made in various direc- 
tions. For example, high-speed telegraphy has come into 


| greater use, and a committee is at present engaged in in- 


vestigating the different systems so as to report upon their 
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comparative merits. A number of telephone circuits are 
now being used for telegraphic as well as telephonic pur- 
poses without interference with the telephonic service. 
There is a brief reference in the report to the Imperial Wire- 
less Chain, from which it appears that a number of sites 
have been selected, and the aerials are in process of erection 
for some of the stations. In regard.to amateurs, it is 
evident that the PosrMAsTER-GENERAL is about to make it 


less easy to obtain radio licences than hitherto, for an Inter- {- 


Departmental Committee has been appointed to consider 
the conditions which should be applied to such licences in 
the future. ` T n 


— 9 


WiTH regard to telephones. there have been 184 new 
.exchanges opened during the year 1913-14, as compared 
with 55 during the previous year, and it is stated that the 
automatic telephone exchanges at Epsom and at the General 
Post Office are giving satisfactory service. Similar ex- 
changes are to be erected in a numberof towns. One of the 
most interesting points is, no doubt, the financial position of 
the telephones. During the year 1913-14 the net surplus 
was £272,643, as compared with £303,343 during the pre- 
vious year. It is interesting to note that during the last 
year in which the telephones were handled bv the National 
"Telephone Co., the Company paid to the State a rovalty of 
£353,700. By the transfer the State, of course, lost this 
royalty, and it is now shown that the profit on the whole 
undertaking is less than the royalty in that year. It may well 
be assumed that the profit is very much less than the royalty 
would have been during the past year had the National 


"Telephone Co. continued in operation. It takes a long 


time, however, for the public to realise that Government 


departments do not necessarily work at a profit, or as 


profitablv as private enterprise. 


a 


Censorship of Cable Telegrams. 

Ir we return to the unthankful task of reprehending the 
“ Electrical Review " for what appeared to us an unwar- 
rantable criticism of an electrical enterprise, Anglo-American 
in character and of international importance, it will only 
be to condemn our contemporary out of its own mouth. We 
make the follo wing extract from the last issue, p. 742 (the 


italics are ours) :— | 
The head office of the [Commercial Cable] Company is in New 

York, whence all important transactions are directed. The conclu 

sion is obvious. | 


We ask, What conclusion is obvious ? If the innuendo has 
-any meaning at all, it must be that the company referred 


to is acting in a way that is inimical to the interests of the 
British Empire. This, as we have already shown, is quite 
clearly not the case. In our opinion such a charge is absurd, 
and at such a time as the present, when our enemies are 
moving heaven and earth to stir up ill-feeling between the 
neutral United States of America and ourselves, any 
aspersion of this kind, either actually made or implied, is, 
we consider, unworthy of any British journal. For our- 
selves, we may say that our “ relations to the telegraph 
companies " are precisely the same as our relations to all 


. ; Proposed Housing of Technical Societies id Manchester. — 


other branches of the profession and industry of electrical 
erigineering. We hold it our duty to protect such enter- 
prises from unfair and ignorant attack, whether from within 
or without. That we have taken the gürredh course in this 
particular matter will, we think, be generally agreed. 


s. 


» 


With reference to the proposed scheme of co-operation between 


the various engineering and technical societies in Manchester - 


for the provision of à common meeting room and reference 


library, ‘the previsional organising committee, which was 
appointed to consider the scheme, have decided not to proceed 
with the scheme during the war. OS 

Royal Engineers (T.F.).—The following appointments and 
promotions have been made :— | | 

London Electrical Engineers : J. R. Birch, J. B. S. Gabriel and Corpl. 
G. S. M. Tavlor to be second lieutenants. ~ | 

Electric. Lights Company, Hampshire (Fortress) Engineers: Harry 
Chas. Whiting to be quartermaster, with the honorary rank of lieutenant. 

Electric Lights Company, East Riding (Fortress) Engineers: W. H. 
Willatt (late captain) to be captain (temporary). Private R. R. Gaskell 
(from Ist Hull Batt.. E. Yorks Regt.) to be second lieutenant (not 
appointed to North Riding (Fortress) Engineers, as previously announced). 

Discarded Smokestack as a Water Tank.—The “ Elec- 
trical World ” records the conversion of a steel smokestack 
into a feed-water tank at the power station of the Topeka 
Edison Company (U.8.A.). A new smokestack was found to be 
necessary, due to the increasing load on the plant, and a con- 
crete-tvpe stack was accordingly erected. When used as a 
smokestack the original steel tube was 200 ft. high and 8 ft. in 
diameter, but as soon as the duties of supplying draught were 
transferred to the new concrete stack the steel stack was 
greatly reduced in height. A 0-625 in. plate made of rein- 
forced boiler iron was also placed inside and near the base of 
the stack, converting it into a 35 ft. by 8 ft. water tank. Now 
water from the wooden tanks of the company’s water-treating 
system is pumped into this steel container, and later is delivered 
to the feed-water heaters by gravity. 


Effect of Washing Kansas Coal.—At a convention of the 
Kansas Gas, Water, Electric Light and Street Railway Asso- 
ciation a Paper was read by Prof. A. A. Potter describing the 
effects produced by washing three carloads of Kansas coal for 
boiler use. The author said that the effect of washing on the 
boiler operation was that the total amount of ashes handled 
with washed coal was 22-7 per cent. less than with unwashed 
coal. As a result of the better fuel resulting, evaporation of 
the boiler in pounds of steam per hour from and at 212?F. was 
increased 23:6 per cent., evaporation of the boiler per square 
foot of heating surface was increased about 20 per cent., horse- 
power rating of the boiler was increased 20 per cent., and the 
total efficiency of the boiler, furnace and grates was increased 
10-7 per cent. Prof. Potter also stated that about 17 per cent. 
of the coal was eliminated in washing, but that this residue was 
used in a gas producer, and did not represent a total loss. 


A Large Gas-Driven Power House.— Extensive improve- 
ments and additions to the iron and steel works of Palmer's 


Shipbuilding & Iron Co. (Ltd.), at Jarrow, have recently been ` 


put in hand, with the object of effecting large savings in the 
cost. of steel production, and generally bringing the works up 
to a high state of efficiency. The improvements already 
undertaken include the erection of a large gas-driven power 
house, in which will be installed approximately 15,000 B.H.P. 
of gas engines, all driven by the waste gases from the blast 
furnaces ; a new lay-out of the heavy cogging mill, which it 1s 
intended to drive electricallv, together with the conversion 
of all the steel works auxiliaries from steam to electricity, by 
means of which large savings in the cost of coal will be effected ; 
and a new gas producing plant for the steel smelting furnaces, 
together with modern soaking pits for the same. This instal- 
lation of gas engines and gas cleaning plant is stated to be the 
largest hitherto ordered in this country. It is hoped to have 
some of the plant in operation after midsummer of next year. 
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Vanadium in Rail Steel.—The “ Electric Railway Journal ” 
gives some particulars of a report on vanadium steel rails as 
compared with carbon steel rails of the same section and 
manufacture. In manufacture, rails made from vanadium 
steel roll clean and show no tendency to crack or tear. No 
change is necessary in the gauges, as vanadium steel takes the 
same standard gauge as plain carbon steel. In the tests the 
vanadium steel rails met all requirements specified for 
ductility and deflection and were stiffer or more resilient than 
the 100 Ib. carbon steel rails of the same section with which 
they were compared. The elastic limit or useful strength of 
vanadium steel rails averaged more than 40 per cent. higher 
than the simple carbon steel rails, though the latter had 50 per 
cent. higher carbon content. The ratio of elastic limit to 
tensile or breaking strength was 70 per cent. or more for the 
vanadium steel rails, as compared with about 57 per cent. for 
the carbon steel rails. Alternation impact tests proved that 
vanadium steel of high elastic limit had great endurance under 
repeated stresses and was free from brittleness. The vanadium 
steel rails showed great uniformity of hardness throughout the 
entire section and were from 10 per cent. to 35 per cent. harder 
than the carbon steel rails of 50 per cent. higher percentage of 
carbon. Comparative tests to determine resistance to wear 
showed a very great increase in wear resisting qualities for the 
vanadium over the simple carbon steel rails. The following 
chemical specification is recommended for vanadium steel rails : 


is not only rectified but amplified, it is the oscillator which Dr, 
Cooper-Hewitt believes to be of the greater commercial impor- 
tance, both in radio signalling and in power transmission. 
At the present time the technical and physical details of the 
apparatus cannot be disclosed. The invention depends upon 
electrical principles quite different from those hitherto used, 
and the results already achieved have not previouslv been 
obtained through any other instruments. Even in its labora- 
tory form, the oscillator has been found capable of producing, 
from direct current, sustained alternating currents of any 
frequency up to 100,000 or more cycles per second. The 
efficiency of conversion is said to be excellent, and the low 
internal losses of the apparatus indicate that commercial use 
in numerous ways will be entirely feasible. In contrast to 
oscillators which have heretofore been suggested, the device is 
inherently capable of handling large amounts of power. A 
characteristic of the device 1s that the frequency of oscillation 
may be varied instantaneously over a wide range of values, 
which feature should increase the importance of the oscillator 
in its application to radio transmission. Similarly, the output: 
in power may be altered easily, and through this property 
Dr. Cooper-Hewitt anticipates that the apparatus will find 
extended use as a generator for radiotelephony. Besides 
radio work it is anticipated that the apparatus will find com- 
mercial application in long-distance ‘power transmission by 
permitting high-tension direct-current transmission, thereby 


Per cent. Per cent. | minimising capacity and inductive effects. 
Carbon............... 0-45 to 0-60 | Phosphorus............ not over 0-05 
Manganese .......... 1-00 to 1-25 | Sulphur.................. not over 0-05 : 
Silicon ............... over 0-10 | Vanadium 4 lb. added per gross ton Current Topics. 
Subjects of current interest dealt with in this issue include 


Production of High Permeability in Iron.—A Paper was 
read recently before the Royal Society by Prof. Ernest Wilson, 
dealing with some further investigations on the production of 
high permeability in iron. It had been shown that if stalloy 
in laminated ring form was subjected to a magnetising force 
due to a direct current whilst it was cooling through the tem- 
perature at which it regained its magnetic properties, and was 
at the same time shielded from the influence of the earth's 
magnetism, the permeability recovered at atmospheric tem- 
perature had a maximum value cf over 10,000 when the mag- 
netic induction was of the order 6,000 C.G.S. units. It had 
been shown previously that high values of the permeability can 
be obtained without the use of a special magnetising force, due to 
an alternating current, during the time that it cooled through 
the temperature at which it regains its magnetic properties. 
As, however, in the last-mentioned case, an iron tube was 
used to enclose the specimen and became heated with the speci- 
men, it was thought desirable to discover whether the high 
value of the permeability could be obtained when there was no 
question of magnetic shielding. In the present experiments 
the specimen of stalloy in ring form was allowed to cool inside 
a sealed fire-clav crucible, when subjected to a magnetising 
force of 13 C.G.S. units. and at atmospheric temperature a 
permeability of over 10.000 was again obtained. Further 
experiments had been made with stalloy in the form of straight 
strips. The specimen, which consisted of a number of strips 
side by side, was wound with a maynetising coil, and then 
placed inside an iron tube. On allowing it to cool through the 
temperature at which magnetic quality was regained, when 
subjected to a magnetising force due to a direct current, the 
Improvement in maximum permeability, when at atmospheric 
temperature was small, and had apparently disappeared when 
Te-tested at the maker's works. 

. Coorer-Hewitt Oscillator.—Particulars are given by the 
“Electrical World” of recent developments of mereury 
vapour lamps by Dr. Peter Cooper-Hewitt. The new inven- 
tons involve improvement of the vacuum-tube rectifier for 
feeble high-frequency currents such as occur at the receiving 
station of a radiotelegraph or radiotelephone system and the 
development of an oscillator or converter which efficiently 
transforms direct current of low or high voltage into sustained 
alternating current of any frequency. Although the rectifier 
I5 now said to be in such form that it may be used as a radio 
receiver of sensitiveness considerably greater than that of the 
most delicate electrolytic detectors, since the incoming energy 


the following :— 

Mr. F. T. Chapman contributes an article on the “ Magnetic Field 
of the Three-phase Induction Motor " (p. 318). 

An abstract of Mr. E. B. Wedmore's Paper on * Automatic Pro- 
tective Switchgear for Alternating-current Systems," read before 
the Institution of Electrical Engineers last night, appears on p. 311. 

We give an abstract of Dr. H. F. Parshall's Paper on the ** Econo- 
mics of Electric Railway Distribution," read recently before the 
Institution of Civil Engineers (p. 314). 

We give extracts from those parts of the Postmaster-General's 
Annual Report which are likely to be of interest to our readers (p. 316). 

An account of the discussion which took place in London and 
Birmingham on Mr. W. M. Selvey's Paper on * Power Plant Testing ” 
is given on p. 321. 

We publish an abstract of an article on the “ Characteristics of 
Crystal Rectification," by Mr. A. E. Flowers (p. 326). 

An account of the discussion which took place before the Illuminat- 
ing Engineering Society, on “Illuminating Engineering in War Time," 
appears on p. 331. 


PERSONAL. 


We have been asked to state that Mr. G. F. Metzger has 
altered his surname by deed poll to Bonnor, and will in future 
be known as Gustavus Ferdinand Bonnor. Mr. Bonnor is a British 
born subject, and is the Chief Engincer to the S. E. Kent Electric 
Power Co., previous to which he held the position of city electrical 
engineer at Bath and Manchester. R 


APPOINTMENTS VACANT AND FILLED. 


A lecturer in clectrotechnies is required for the South African 
School of Mines and Technology, Johannesburg. Conimencing 
salary, £360, increasing to £180 per annum. Applications to Messrs. 
Chalmers, Guthrie & Co. (Ltd.), 9, Idol-lane, London, E.C., by 
Dec. 31. See advertisement. 

A draughtsman is wanted at once by large firm manufacturing 
electrical recording instruments. See advertisement. 

A shift engineer is wanted, able to take charge of three-phase 


turbos. See advertisement. | 
A mains engineer is required at Walsall. Salary £4 per seek. 
Applications by Dec. 18 to the Engineer and Manager of the Electric 
Supply Department. 
Newport (Mon) Corporation require a switchboard attendant, 
Salary 30s. per week. Applications to the borough electrical engi- 
neer, Mr. A. Nichols Moore, M.I.E.E. See advertisement. 
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Applications are invited by the Commonwealth Public Service 


, Commissioner, Melbourne, for two appointments as assistant en- 


gineers in the Chief Electrical Engineer's office, Postmaster-General's 
Department, Melbourne. Minimum salary £432, increasing to £504, 


per annum. Applications to Commonwealth Public Service Com- 


missioner by Jan. 9, 1915. 

A chief assistant electrical engineer is required by Croydon Cor- 
poration. Salary £250, rising to £350 per annum. Applications 
by 11 a.m. Dec. 17. l 


Mr. James Jones, of Heywood, has been appointed shift engineer 
at Stretford in place of Mr. J. W. Thomas, resigned. 


Mr. J. F. Cameron, electrical engineer to Southampton Corporation ! 


tramways, has been appointed temporary manager of the under- 
taking for six months. 


Mr. H. B. Wright has been appointed an assistant engineer at 
Dover electricity works. 


Mr. R. P. Jones, of Dewsbury, has been promoted from the position 
of switchboard attendant to that of shift engineer. 


INSTITUTIONS AND SOCIETIES. 
Yorkshire Section of the Institution of Electrical Engineers.— A 


special general meeting of this section will be held next Thursday at 
7:15 p.m. at the Hotel Metropole, Leeds, when the president, Sir 


.John Snell, the hon. treasurer, Mr. R. Hammond, and the secretary, 


Mr. P. F. Rowell, will be present. The chairman, Mr. T. Roles, will 
welcome the guests, and the president and the hon. treasurer will 


address a few remarks to the members. If time permits, a discussion | 
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on Mr. Selvey’s Paper on ` Power Plant Testing " will take place. 
Junior Institution of Engineers.—An interesting description of the 
“ Hutson-Ford Reversible Steam Turbine " was given in a Paper by 
Mr. S. E. Hutson before the Junior Institution of Engineers. Mr. 
Hutson said that the greatest disadvantage of the present turbines 
was their inability to reverse with one engine, as by driving the astern 
rotor by the ahead, meant a loss of from 3 to 4 per cent., without 
getting any work from the driven rotor. Another drawback was 
that a turbine only gave about 40 per cent. of the power astern, while 


the reciprocating engine usually gave about 70 to 80 per cent. The 


fixed guide blade he considered another disadvantage, as if allowed 
to revolve, this blade would develop power, but by fixing it to the 
casing, it meant a turning force lost on the casing. The “ Hutson- 
Ford turbine attempted to overcome this blade difficulty. The 
steam entered through a kind of slide valve having an expanding 
nozzle, passed through the blades on rotor, and left by means of a 
port at the opposite side of casing ; the centre line of the steam and 
exhaust ports was a tangent to the rotor, so that the high velocity 
steam travelled across the rotor in as straight a line as possible. Bv 
means of a wheel the functions of the steam and exhaust ports could 
be reversed and the steam made totravel in the opposite direction, 
thus reversing the turbine. After the steam left the exhaust of the 
first stage it was conducted to a second stage rotor of greater area, 
and so on until the final exhaust is reached. The rotor blading was 
composed of two alternate zig-zag forms, one from having steeper 
angles than the other, so that a succession of alternating expanding 
and contracting channels were formed. The guide blades formed in 
conjunction with the working blades, a series of expanding nozzles, 
which increased the velocity of the steam after impinging on the 
working blades; the steam thus gave a succession of impulses to the 
rotor from the inlet to the exhaust. These guide blades were fixed 
to the rotor and revolved with it, so that the steam pressure on these, 
as well as that on the working blades, was transferred to the shaft. 


Royal Institution.— The lecture arrangements at the Royal 
Institution, before Easter include the following: Prof. C. V. Boys, a 
course of six experimentally illustrated lectures, adapted to a 
juvenile auditory, on “Science in the Home ": Mechanics in the 
Home, Dec. 29; Chemistry in the Home, Dec. 31; Fluids in the 
Home, Jan. 2; Heat in the Home, Jan. 5; Electricity in the Home, 
Jan. 7; Light in the Home, Jan. 9. Dr. R. T. Glazebrook, two 
lectures on “Aerial Navigation—Scientific Principles" : 1. The 
Requirements of Theory ; 2. The Requirements of Practice. Prof. 
Sir J. J. Thomson, six lectures on ** Recent. Researches on Atoms 
and lons. The Friday evening meetings will commence on 
January 22, when Prof. Sir James Dewar will deliver a discourse 
on * Problems of Hydrogen and the Rare Gases." 

Institute of Journalists.—A meeting of the Circle of Scientific, 
Technical and Commercial Journalists will be held on Tuesday, 
Dec. 15, at the Aldephi Hotel at 8:15 p.m., when the subject for dis- 
cussion will be: " Government and Trade: Past, Present and 

Future," opened by Mr. J. S. Sewell. : 


ee — 


| 
| 


P 


EDUCATIONAL NOTE. 


Aberdeen University.—Mr. G. S. Yuill, of Australia, has made a 
gift of £4,000 to the University, the interest of which is to be applied 
in furthering the study of chemistry. 


ARRANGEMENTS FOR THE WERE. 


FRIDAY, Dec. 11th (to-day). 
WOLVERHAMPTON AND DISTRICT ENGINEERING SOCIETY. 

8 p.m. Meeting at the Technical School, Garrick-street, Wolver- 
hampton. Paper on the “ Promotion of Economical Produc- 
tion in our Industries by means of the Electric Drive," by Mr, 
E. P. Hollis. 

ErLEcrRo-HanMoNrc SOCIETY. 
8 p.m. Smoking concert at the Holborn Restaurant, London. 


JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, Westminster, S.W. Paper 
on `‘ Circulation of Boilers,” by Mr. L. Le Soeur. 
SATURDAY, Dec. 12th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7:30 p.m. Annual General Meeting at the " Swan Hotel," New. 
street, Birmingham. 
MONDAY, Dec. 14th. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Presidential Address on " The 
War and Engineering,’ by the Most Hon. the Marquis of 
Graham, C.B. 


TUESDAY, Dec. 16th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Engineers’ Club, Albert-square, Man- 
chester. Paper on “ Automatic Protective Switchgear for 
Alternating Current Systems," by Mr. E. B. Wedmore. 


SCIENTIFIC, TECHNICAL AND COMMERCIAL CIRCLE OF THE INSTITUTE OF 
JOURNALISTS. 

§:15 p.m. Meeting at the Adelphi Hotel, Adelphi, London, W.C. 
Discussion on " Government and Trade: Past, Present and 
Future," opened by Mr. J. S. Sewell. 

WEDNESDAY, Dec. 16th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Universitv, Edmund-street, Birmingham. 
Paper on * Automatic Protective Switchgear for Alternating 
Current Systems," by Mr. E. B. Wedmore. | 


Rovar MicroscopicaL SOCIETY. 
$ p.m. Meeting at 20, Hanover-square, London, W. Paper on 
“ X-Rays in Relation to Microscopy," by Mr. J. E. Barnard. 


FRIDAY, Dec. 18th. 
PuysicaL Society OF LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: “ Ex- 
hibition and Description of some Apparatus for Class Work in 
Practical Physics," by Dr. G. F. C. Searle, F.R.S. ; “ A Vacuum 
Guard Ring and its Application to the Determination of the 
Thermal Conductivity of Mercury," by Mr. H. R. Nettleton. 

WIRELESS Society OF LONDON. 

à p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Lecture on “ High Frequency 
Resistance of Wires and Coils," by Prof. G. W. O. Howe. 

INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Meeting at the Institution, Storey’s-gate, St. James’s Park, 
Westminster. Five Papers on *“ Audible and other Cab 
Signals on British Railways," by Messrs. W. C. Acfield, L. P. 
Lewis, V. L. Raven, W. A. Stanier and W. Willox. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prinoe of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. Theee can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


T— AME 


— 1 enclose £ " d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Name 9*959«99090090909900»09009*9009»00602090090009 9000050029 $50699900090959* @ecose ee He ror ese sere . 
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AUTOMATIC PROTECTIVE SWITCHGEAR FOR 
ALTERNATING-CURRENT 8YSTEMS.* | 


BY E. B. WEDMORE. 


CLASSIFICATION OF PROTECTIVE DEVICES AND FEEDER SYSTEMS. 
Protective devices may be roughly classified under three heads, 


as follows :— 
]. Overload devices, or devices which operate when the current 


exceeds a certain predetermined limit. 
2. Reverse-current devices, or devices which operate when the 
flow of current at any moment is in the reverse direction to what is 


normal at that moment. 
3. Leakage devices, or devices which operate when current flows 


through other than the proper channels. 

Devices for disconnecting an overloaded circuit—of which the fuse 
is typical—have been known from the earliest days of electrical 
distribution. Whilst serviceable on independent circuits they prov» 
inadequate where the supply circuits a-e duplicated. 

Fig. 1 shows the elements of which distribution systems are con- 
structed, and will serve to define the terms employed. The supply 
to the point A is through an independent feeder. The supply to 
B is dup'icated by the use of pa-allel feeders, whilst that to C and 
D is duplicated by the use of an intezconnector. The normal energy- 
flow in feeders will be from the source outwards, whilst in inter- 


Generating 
station 
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connectors the flow may be in either direction, varying with the load 
conditions. Trunk mains to a distributing centre a-e parallel feeders, 
but trunk mains between two generating stations are parallel inter- 
connectors. The ring main, feeding points E, F, G and H, is a 
combination of feeders and interconnectors, the connection between 
any two of the distribution points being an interconnector. At each 
distribution point the circuits supplying individual motors, &c., or 
isolated transformers, are independent feeders (such connections are 
80 short and laid under such favourable conditions that it is unneces- 
sary to duplicate them). 
PROTECTION OF INDEPENDENT FEEDERS. 

In the case of independent feeders it is impossible to remove the 
fault without causing a temporary loss of supply to that part fed by 
the faulty feeder; but trouble should be confined to the part in 
question, although this is not always done. The following devices 
are employed for the purpose :— 

Simple Overload Devices.—Fuses are satisfactory for small circuits, 
but are replaced by automatic circuit-breakers on large circuits in 
order to obtain better rupturing characteristics, and to save delay 
and expense in restoring the circuit. It is necessary to adjust to 
several times normal load, and therefore light faults may persist. 

Time-limit Overload Devices.— This difficulty is partly met by the 
use of time-limit overload devices. 

Leakage Devices.—A leak may occur between poles or to earth. 
A leak between poles generally develops into a short-circuit. At the 
Source of supply it is indistinguishable from an overload, and the case 
Is met by the use of overload devices. A leak to earth may not cause 
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overloading, and thus may continue for a long time on a circuit 
protected only by overload devices. This introduces a risk of fire 
or shock, serious in mining work and undesirable in all cases. 

. In a three-phase feeder, prior to a leak, all current going out 
through one of the conductors must return through the others, and 
the sum of these currents must be zero. When a leak occurs, how- 
ever, some of the current returns through the earth and the balance 
of the currents in the three conductors is no longer zero. This 
principle finds its embodiment in protective switchgear of the core- 
balancing type, 80 called because the currents in the several cores in 
one cable are balanced. In one form a current transformer is fur- 
nished with a core surrounding the feeder conductors, which con- 
ductors form the primary winding. In another form separate trans- 
formers are furnished. Fig. 2 shows a particular combination for 
this purpos:, in which the time-limit overload protection is obtained 
by the use of the well-known time-limit fuse. 

Advantages of a Sensitive Leakage Device.-—This combination is of 
great value and should be used universally on independent extra- 
high-tension feeders, and on high-tension service where current 
transformers are available, or the slight additional cost of supplying 
them is justified. The arrangement not only ensures the early dis- 
connection of faulty circuits, but enables the fault to be removed 
from the system with a minimum of disturbance. 

The ability to remove faults quickly and before the current reaches 
a high value is a great advantage in all cases, and especially on large 
power plants. A bad short-circuit on one cable or on the premises 
of 4 consumer may result in the disconnection of the supply at 
numerous remote points. Serious trouble has been caused in this 
way on a number of supply systems. The fault reduces the potential 
on 0ae or more phases at the generating station, and this results in 
the running machinery at various points returning energy into the 
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Fia. 2.—CorRE-BALANCING COMBINED WITH OVERLOAD PROTECTION, 


system in an attempt to equalise or maintain the voltage. Inductio? 
motors as well as synchronous machinery may be disconnected in 
this way. It is well known also that sudden fluctuations of current 
ere accompanied by pressure surges which may pzodnce destructive 
effects. 

On three-phase systems having the mid-point earthed through a 
current-limiting resistance the core-balancing system allows the use 
of a resistance of high ohmic value, positively limiting the fault 
current to earth to a relatively small figure. Where core-balancing 
devices are not employed, the earthing resistance must allow a 
sufficiently large current to pass to operate the overload devices with 
the highest current settings which may be employed on the system, 
and it is found that currents of 200 to 1,000 amperes are not uncom- 
monly required. If, now, for example, on a 6,600-volt plant this 
figure can be reduced to 50 amperes, it will be observed that even on 
a dead short-circuit to earth the current which flows represents only 
a temporary increase of load of less than 200 kw. 


SELECTIVE ACTION WITH LEAKAGE PROTECTIVE APPARATUS. 


The introduction of core-balancing apparatus enables selective 
action to be obtained to an extent quite impossible with overload 
devices. At the generating station it is important that faults should 
be cleared promptly, whilst the individual user calls for high current 
settings and delaying devices to prevent his particular circuit being 
disconnected. With overload devices the attempt to obtain a com- 
promise between the requirements of the generating plant and of the 
individual use generally results in practice in an arrargement giving 
no selective action. 

With leakage protective gear, however, used in combination with 
a suitable limiting resistance, the conditions are quite different. A 
fault to earth may be supplied by the generating plant for several 
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seconds or more without danger, whilst at the consumers’ end the 
device may be set to operate instantaneously at & frection of normal 
load without any danger of its causing a disconnection during mo- 
mentary overloads. The settings of the automatic devices in series 
between the generators and the loca] supply circuits can be graded 
in large steps of current and time without sacriticing the requirements 
at either end. 

Fixed time-limit relays have been empioved successfully to get 
selective action between switches near to and others remote from the 
source of supply. Ther? is one essential condition of success, namely, 
that the difference in time setting between two consecutive switches 
must be sufficient to admit of one switch completely disconnect: ng 
the circuit before the other commences to operete. 


THE EARTH CONNECTION, p 


All three-phase systems have their mid-point ra through the 
star-connected condensers formed by the capacity of the cable, and 
on a fault to earth a corresponding capacity cv-rent will flow which 
may be quite sufficient to operate core- balancing zpperatus. If an 
earthing resistance is used, as is generally the case, it must allow a 
current to pass substantially lerger than the minimum required to 
operate the automatic releases of the switches so as to ensure the 
quick development of the fault and proper action in case the fault is 
of relatively high resistance. To keep down static disturbances the 
resistance should be an effective shunt to the star capacity of the 
system, but there are insufficient data on metallic ares in air and oil 
for us to lav down rules on this point. 

A high resistance absorbs less energy and is likely to be cheaper. 
The section of metal should, however, possess ample mechanical 
strength. It is recommended that on extra-high-tension systems 
the resistance should not pass less then 50 amperes, or 100 amperes 
on high-tension and medium-tension systems. [In practice the 
current required is generally higher than this on account. of the 
higher settings of the automatic releases in large generator switches. 


LEAKAGE PROTECTION FOR SOURCES OF SUPPLY. T Em 


Hitherto we have been considering independent feeders conveying 
current to individual distributing or consuming points. The core- 
balancing principle has, however, been applied recently to inde- 
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Fia. 3.—SunB-sTATIONS FED THROUGH PARALLEL FEEDERS. 


pendent feeders conveying current from sources of supply. If the 
conductor from the generators neutral point to earth is included in 
the core-balancing transformer the transformer is now unaffected by 
a feeder fault, but is atfected bv a feult in the machine or on the 
machine side of the transformer. Such an arrangement can be 
applied to any source having one point earthed, for example, a trans- 
former or a three-phase machine with one pole earthed. But it gives 
complete protection only if the design of the apparatus protected is 
such that a breakdown must involve an earth fault and cannot. occur 
simultaneously on all the phases. 


PROTECTION OF PARALLEL FEEDERS. 


The familiar and primitive solution of this problem lies in the use 
of time-limit overload devices at the end nearest. the generating 
station and reverse-current devices at the remote end of each feeder. 
When a fault occurs near the remote end of one feeder the current 
may be shared nearly equally between them. The current flowing 
back into the fault from the common point at the remote end will 
actuate the reverse relay on the faulty feeder end thus relieve the 
sounder feeder. The time-limit overload devices prevent the dis- 
connection of the feeders until the reverse-current device has 
separated them at the remote end, thus concentrating the fault on 
the faultv feeder. 

In addition to the disadvantages attached to the use of overload 
devices, this combination possesses several inherent disadvantages 
in the use of simple reverse-current relavs that depend for their 
discriminating action on the use of potential windings :— 

]. The arrangement is unreliable or inoperative in case a heavy 
fault suddenly reduces the voltage to Zero, as is likely to be the case 
on a fault between phases in an extra-high-tension feeder. 

2. The arrangement will disconnect a sound feeder in case a heavy 
fault suddenly reduces the voltage so that running machinery on the 
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system returns energy into the feult. On a large system any fault 
between phases is likely to bring out all the relays. 

3. Some so-called discri minating relays are liable to operate on 
sudden variations of load, and especially on the sudden removal of 
a fault. 

Interlocked Relays.—Perhaps the most important device is that 
which has been described as interlocking, snd is based on the prin- 
ciple that parallel feeders of the sane length, make and cross-section 
will aormally shave the current equeliy. If the relays are arranged 
so that they are inoperative except when this balance is upset, the 
arrangement shonld he proof against ail conditions not accompanied 
by breakdown of one of the feeders in question. This object may be 
achieved by direct 07 indirect interlocking, whether by mechanical 
or electromegnetic means, by balance of current or E.M.F.s, and 
many combinations have been devised for the purpose since the idea 
was first propounded. 

Interlocked Overload Reluys.— Fig. 3 shows two sub-stations fed in 
series through pairs of parallel feeders. Tf the overload devices in 
each phase are interlocked as described above it will be seen that 
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they will be unaffected by any fault on the system other than one in 
the individual pair of feeders. A further device is required to dis- 
criminate between the two feeders B, B. and this may be obtained 
by arranging that the more heavily loaded feeder shall be cut out, 
for it will be seen in the example illustrated that the faulty feeder 
will carry most of the fault current. This is shown in Fig. 4, in 
which the fault currents have been added, assuming a fault to earth 
of 200 amperes. 

Fig. 5 shows diagrammatically è relay having the required charac- 
teristics. The operating coils are excited respectively from the two 
feeders, and the balance arm is biased to the middle position. So long 
as the currents are equal the balance arm will be unaffected, but 
with an increase of current cn one side the arm will be drawn down 
on that side, and will close the corresponding pair of contacts to 
trip the switch in the feeder on that side. 

On the faultv feeder being disconnected the other becomes the 
more heavily loaded, and some device is required to prevent its being 
disconnected. The relay can be arranged to require re-setting by 
hand, but the relay must then be cut out whilst a feeder switch'is 
replaced, and in case the feeder fails at that moment there will be no 
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protection. The only sound method is to employ auxiliary switches 
on the oil-switeh mechanism to bring the coils into action automa- 
tically. Satisfactory service has been given by such a device which 
automatically converts the protection into time-limit overload pro- 
tection on one feeder on the failure of, or the deliberate disconnection 
of, the other. 


Sensitiveness of Interlochked Relays. —In practice a perfect balance 
ot current between the feeders is not obtainable, and there will be 
an eppreciable excess current on one side or the other on a severe 
overload. It, now, the maximum short-circuit current is 100 times 
the normal load in each feeder, and the feeders balance within 1 per 
cent., there will be on a dead short-circuit a difference current equal 
to the normal load current, and the relays must not operate under 
these conditions. In practice the short-circuit. current may exceed 
this value considerably, and, on the other hand, it is desired to cut 
out faults to earth with a moderate current flowing. Fhis nec?ssi- 
tates means for accurate balancing. 
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The balancing difficulty can, however, be completely eliminated 
by a simple device which has been employed successfully on extra- | . 4 pilot wire may be employed to take a sample of current from one 
high-tension service. Each feeder is furnished with a relay having | end of the feeder to the other for use as a standard. The current 
two d one an ee erst yin pee e ät the remote. end may then En with e ue to gcn 
lement, as, for example, 1D. 11g. 9. d whether the direction or magnitude of flow is the same. | 
e the feeder which is being protected, and the restraining coil by | is the better course, as Hie nagn iade changes with the smallest 
the feeder in parallel with it. The arrangement is biased in favour leakage, but the direction will only change with a relatively large 
of the ddp coil fs the RE jn s 10 per sat i pee leakage. This is the basis of the SLE r prose 
xtra turns on that coil so as to make it more powerful than the | «tom. which may be carried out alanced voltage or by cir- 
irati coil bv 10 per cent. Now, unless the balance is upset by calming currente: y y 
mor: than 10 per cent., the device cannot operate, and yet at normal | Current transformers are inserted at the two ends of the con- 
load the device tends to operate immediately the fault current | ductor to be dealt with, and are connected through the pilot wires. 
exceeds 10 per cent. of the normal load current. This eliminates all | Tn the balanced voltage system the current transformers are con- 
errors in balancing, whether in the relays, current transformers or | nected in opposition, and the relays in series with them. In the 
feeders, and also the POA uait t overloads or faults | Citeulating-current system the transformers are so connected as to 

As interlocked se apap DD E M O n Oe h ~ | circulate the current between themselves under normal conditions. 
occurring ria ii severe ee it eie i UM z The trip coils are connected in shunt between equipotential points, 
hey Are PATTI CUIANIY AUTOD TO ane PrOLECMON OF-A NUME and carry only the difference current corresponding to the leak. The 
stations in series. All the devices may be set to operate eie balanced-voltage system is best adapted for feeder protection, and the 
taneously and at loas taan the normal load current, and yet none o circulating-current system for the protection of transformer and 
them will operate except in the faulty section. generator windings, for all of which appiications well proved designs 
are available. There is no better method of protecting existing 


feeders and all generators and transformers. 

Fig. 7 shows a novel combination on this system for the protection 
of a large generator and a step-up transformer. The generator has 
two windings in parallel on account of the heavy current to be dealt 
with. The output of one winding is compared with the total output 
of the extra-high-tension side of the transformer. Any change in 
the ratio of these will indicate a breakdown either in the transformer 
or the machine, and the extra-high-tension oil switch will be actuated. 


Restraining Operating 
Coil coil 


Fra. 6.—Brasep Protective RELAY. 


GENERAL SOLUTION OF THE PROBLEM OF FEEDER PROTECTION. 


Any arrangement capable of dealing with a single interconnector 
can be applied to any cable in the system. The classification em- 
ployed hitherto is convenient ; but it will be understood that any 
cable connecting any two points is, in fact, an interconnector, and 
in practice it will now be seen that, even if it be one of a pair of 
parallel feeders, it may still have at least momentarily the charac- 
teristic previously associated with interconnectors of having to carry 
current in either direction whilst sound. The Merz. Price system is 
applicable to interconnectors, and is therefore a general solution of 
the problem. 

À general solution has the immense advantage that one can ignore 
the protective gear when laying out the cable system, and that each 
and every feeder can be protected in a similar manner and by a sclf- 
contained combination of similar apparatus independently of all 
other feeders. 

We have seen that the interlocking combinations render the pro- 
fective devices on a pair of feeders independent of disturbances 
originating elsewhere in the system, but that to obtain selective 
action between the two feeders we have to introduce additional 
devices of à not entirely satisfactory character. We can obtain a 
technically and practically satisfactory combination by the use of 
interlocked excess-current devices at both ends of the pair of feeders, 
and without further selective apparatus, if we regard the pair of 
conductors as the unit of which the distributing system is to be 
composed. 

For example, a ring main run in duplicate may be so protected. 
Seeing, however, that both conductors will be disconnected when a 
fault occurs in either, the economical solution is found in the in- 
genious suggestion of putting the two conductors in one cable and 
lightly insulating each from the other. 


Interlocked Leakage Relays.—Another method of eliminating the 
halancing problem is by the use of leakage relays interlocked in the 
same way as overload relays. Two feeders can be protected be one 
relay instead of requiring three or six. 

Interlocked Reverse-current Relays. —Reverse-current relays are 
now obtainable which will operate at about 3 per cent. of the normal 
working voltage and over a wide range of power factor, but below 
this voltage they are inoperative on currents of any magnitude. On 
a fault which develops practically instantaneously and reduces the 
voltage below this limit the relays will be of no service. Metal to 
metal short-circuits, and some failures of insulators are of this 
character. If, however, the fault takes but a few cycles to develop, 
the excess forces available on the relay during this period are so great 
that a suitably designed relay will get its work done during that 
period. It is to be observed, however, that if the potential windings 
are excited from the delta connections there will be no extinction of 
the voltage on a fault to earth. 

The difficulty due to loss of voltage has been dealt with in another 
way with promising results. One may almost count on having a 
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Fia. 7.—LARGE ALTERNATOR WITH STEP-UP TRANSFORMER AND CABLE 
PROTECTED TOGETHER BY THE CIRCULATING-CURRENT PROTECTIVE 
SYSTEM. Connections shown for onc phase only. 

SPLIT-CONDUCTOR PROTECTIVE SYSTEM. 


This gives us the split-conductor protective system, and up to the 
present the best solution of the problem, for not only does this 
solution give an arrangement applicable to ring mains, interconnec- 
tors and duplicate feeders—in fact, to all systems of distribution— 
but it gives an arrangement absolutely selective and so sensitive as to 
perform this function instantaneously at a fraction of the normal 
load current. 

The system requires the employment of a cable of special con- 
struction, or, in the case of overhead lines, a special arrangement of 
conductors. The construction involves but a slight departure from 
that commonly employed, and consists in the splitting or separating 
of each conductor into two parallel portions lightly insulated from one 


another. 

Principle of Operation.—The principle of the system is illustrated 
diagrammatically by Fig. 8, which shows the connections for one 
split conductor. The split conductor is connected at each end to the 
usual switchgear equipment, consisting of oil switch, "bus bars, &c., 
through 2 special current transformer. The current transformer core 
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working margin of voltage for at least a fraction of a cycle, and the 
problem is to ensure that this determines the operation of the relay. 
This is effected by making the moving parts unstable at low voltage, 
so that any movement initiated is completed. At full voltage the 
moving parts must be stable, so as to ensure restoration of the relay 
and freedom from trouble due to vibration and sudden changes of 
load. Such relays have given satisfactory operation for a number 
of years, 

These improvements render the reverse relay almost independent 

of voltage. The application of the interlocking idea renders them 
unaffected by current fed back from sub-station plant and of surges 
in either direction. 
_ As the energy flow in a sound interconnector or ring main may be 
in either direction, varying with the distribution of load, reversal 
Is no longer a sign of leakage. A leak of sufficient magnitude may 
80 disturb the distribution that energy may Bow inito the faulty con: 
ductor from both ends, This condition is a sure criterion of a heavy 
fault, Attempts have been made to utilise this feature to obtain 
Selective action, 
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has two primary windings, to which the two halves of the split con- 
ductor are connected, and the core carries also a secondary winding 
connected to a relay controlling the oil-switch trip coil. 

Under normal conditions, as in Fig. 8, current entering the feeder 
at one end divides equally between the two parallel paths. being 
united agein on the remote side of the second current transformer. 
In each transformer the magnetising effects of the two p-imazy coils 
are equal ar.d opposite; thus the transformer offers no imp»dance 
to the current flow, and the secondary windings and relays are un- 
affectcd. In case, however, a fault develops, the fault current flow- 
ing towerds A will upset the balance of current between the two 
p-imary windings in each transformer, thus prod':cing à magnetising 
effect on the secondary windings and exciting tho relays. 

The transformers also serve a second function in case the fault 
occurs near one end of the split conductor, as at Bin Fig. 9. In this 
case the fault current flowing from the left-hand end would divide 
equally betwecn the two halves of the cable were it not for the im- 
pedance of the transformer nca? B. The fault current flowing to B 
through the sound conductor traverses the two primary windings 
at B in the seme direction, thus highly magnetising the core. The 
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kya. 8.—SPLIT-CONDUCTOR SYSTEM-—-SoUND FEEDER. 


impedance so offered hinders the tlow of current through the sound 
conductor, and thus upsets the balance at the remote end, causing 
the simultaneous operation of both relays. 

Application to Overhead Lines.—This system is reed/ly appiied to 
overhead lines. In this cese the half conductors may be run 2s 
separate overhead lines on the same posis. As a gencral solution, 
however, the twin conductors are carried on common insulators, and 
but lightly insulated one from the other. Spacers of insulating 
materi] are inserted at intervals between supports to keep the wires 
apart. Fig. lO is a detail of the insulators. 1f à wire is broken and 
falls to the ground the line will be cut out cven though th» fellen linc 
fils to make a good esrth. This adds materially to the protection 
of the public. 

The simplicity of this arrangement should be noted. "There are 
no pilot. wires and no potential transformers. The relays are plain 
overload devices, requiring no special adjustment. 

Other Forms of Split Conductor.—It is nct essential that the con- 
ductor should be divided into equel sections. If one section be made 
smaller than the other, say reduced to a single wire, this wire may be 
carried alweys within the other portion which will surround it. Any 
fault to earth or between phases must occur on the outer portion ; 
thus it is unnecessary to p-ovide for excess current in the inner portion. 
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Fic. 9.—NSPLIT-CONDUCTOR SYSTEM— FAULT AT ONE END. 


We may now substitute a relay of the balanced type shown in 
Fig. 6. We connect the restraining coil to the inner wire and the 
operating coil to the outer conductor. The relay may be biased to an 
extent which fully covers all possible unbalancing, thus removing all 
occasion for balancing tests. 

This arrangement is not quite so gocd a: that above described, as 
the transformers cannot be ccnstructed with bar primary winding 
that for the fine wire requiring a multiple-turn primary. On small 
installations, such as colliery and industrial plants, where the con- 
ditions accompanying short-circuits are not so severe as they are on 
the large power supply schemes, this objection disappears, and 
advantage may be taken of the cheapening of the cable and the 
elimination of balancing. This applies equally where such plants 
receive supply from the power companies, as the severest short- 
circuit conditions are only met with near the generating stations. 

The balancing problem now presents no difficulties, although in 

the experimental stage some were experienced. It is necessary to 
balance both the reactance and the resistance of the twin conductors, 
as it ia the vector difference which is operative. This requires no 
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attention in overhead lines, and is successfully accomplished by the 
adoption of simple precautions in the manufacturc of the cables. 


THE IDEAL COMBINATION OF APPARATUS. 


Whilst a number of devices have now been considcred, some of 
them by no means simple in design or application, ;t will be found 
that to meet all the erdinary and emergency requirements of e'cctric 
supply there are now available a series of devices simple in character, 
well proven in service and giving a degree of protection hitherto 
quite unattainable. The series is as follows :— 

(a) For the protection of all closed feeder circuits: The split. 
conductor system. 


Fic. 10.— DETAILS OF INSULATOR. 


(b) For the protection of all open-ended feeder circuits, including 
individual motor circuits, isolated transformers, rotary converters 
and the like: The core-ba'ancing system. 

(c) For the protection of generators and banks of transformers : 
The circulating-current system. 


p———— MÀ 


ECONOMICS OF ELECTRIC RAILWAY DISTRIBUTION.* 
BY HORACE FIELD PARSHALL, D.SC. 


Practically all modern traction systems of the larger class are 
referable to the samc class of power hous: and transmission system, 
beyond certain differences due to different phas» characteristics, 
according as rotary sub-station plant or static transformers are 
adopted. The lower power factor of static-transformer conversion 
has the same effect as an increased load. The transmission and 
generation is not affected by the sub-station arrangement to any 
important extent, so that the sub-station arrengement has to be 
determined with reference to variations in the operating result occa- 
sioned by spacing and capacity. With the given energy consump- 
tion per unit of length of line that follows from a given train move 
ment, the capacity of th» sub-stations increases directly with the 
distance between them. The energy loss in distribution conductors 
of a given section varies with the cube of tho distance between sub- 
stations. The cost of attendance is, within wide l'mits, independent 
of the size of sub-stetions. Maintenance and renewals per kilowatt 
are more or less constant. The cost of the plant per kilowatt falls off 
with the size of the units. 

The Paper has been prepared to show graphically the arrange- 
ment of sub-stations that will operate different train services with 
minimum total operating cost, and is based on the records of the 
Central London Railway. The Paper includes tables showing all 
the conditions on which the curves are based. The assumption 
as to rotary converters is that the design will be such that the 
over-compounding will compensate for line and transformer induc- 
tance drop in the distribution circuit, and that full load can be 
carried indefinite'y, double lozd for periods of an hour and triple 
load under the reasonable exigencies of a traction load. In the case 
of continuous-current working, the working voltages have been taken 
at 600, 1,200 and 2,400 volts, these being more or less standard. The 


* Abstract of a Paper read before the Institution of Civil Engineers. 
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pide d 
total sub-station capacity, the section of conductor, cost of sub 


author has taken as an example a railway 36 miles long, because with 
this length of line à normal distribution of sub-stations is possible in | stations and overhead structure, and total capital cost for each of the 
every case. A double line is assumed, since this provides the | nine cases chosen. These items are shown graphically in the Paper 
necessary facilities for the different train movements dealt with. for different distances between sub-stations. Taking the particular 
For the solution of the general problems it is necessary to assume | case of a service of six trains per hour and a voltage of 600 volts, 
some definite figure as to the cost of energy. This has been taken | the results show that the annual costs are a minimum with a distance 
at a flat rate of 0-5d. per kilowatt-hour. The trains are taken in all | of 84 miles between sub-stations. From the results it is seen 
cases a3 having an average weight of 100 tons loaded. The stopping | that with a higher train frequency the most economical sub-station 
places are taken at 1 mile apart, and a scheduled speed of 16 miles | spacing is 5:5 mils in the case of a train service of 12 trains per hour 
per hour, with stops of 20 to 30 seconds each, is assumed. Th» | and 3-25 miles in the case of a train service of 24 trains per hour. 
This last service corresponds with that obtaining on some of the 
London und?rground railways and the most economical sub-station 
spacing arrived at—namely, 3-25 miles—is approximately that 
which has been adopted. In the case of the Central London Rail- 
way, the distance between sub-stations is rather less—namely, about 


2 miles. 
The corresponding curves for a working voltage of 1,200 volts 


show that the most economical sub-station spacings are 11, 7:5 and 
5 miles respectively for the train services of 6, 12 and 24 trains per 
hour. The curves for a working voltage of 2,400 volts show that the 
most economical distances between sub-stations are 16, 12 and 8} 
miles for the respective train services of 6, 12 and 24 trains per hour. 
The final curves for the total sub-station and conductor annual 
costs are plotted in groups. Each group of curves represents the 
variation in annual costs with sub-station spacing and voltage for a 
given train service. Curves are given showing the increase in the 
economical distance between sub-stations with higher voltages and 
the corresponding reduction in the total annual costs respectively. 
Fig. 1 shows a series of curves based on the for2going, from which 
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Fra. ]. —RELATION OF SUB-STATION SPACING TO TRAFFIC DENSITY. 


energy consumption of the trains, including current for lighting: 
braking equipments and heating is taken at 70 watt-hours per ton- 
mile as measured at the direct-current bars of the sub-stations. 

The author discusses the effect of certain variations in these con- 
ditions to show the flexibility of the tables. Tha train weight and 
scheduled speed are the only assumed conditions, variations of which 
would seriously affect the final results. The first table shows the 
calculations worked out for the condition of a 600-volt conductor 
and for three train services—namely, 6, 12 and 24 trains per hour. 
Tables II. and III. show similar calculations for voltages of 1,200. 
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Fig. 3.—RELATION OF SUB-STATION SPACING TO TRAFFIC DENSITY. 


may be determined the most economica] sub-station spacing for 
any given traffic density expressed in number of (100-ton) trains 
per hour and for various voltages. It will be seen from the curves 
applying to a voltage of 600 volts that with the heaviest service 
the most economical distance between sub-stations is not less than 
2} miles. If the voltage is 2,400 volts, the distance between sub- 
stations will be about 7 miles. With a service of one train every 
15 minutes and a working voltage of 600 volts, sub-stations should 
be 10 miles apart. With 2,400 volts and the same service, the sub- 
stations should be 18 miles apart. 

The curves showing the reduction in total annual cost with higher 
voltages are plotted on one sheet and to the same scale in Fig. 2. 
These illustrate the advantage gained by working at higher voltages, 
and confirm the author's view that with the present arrangement of 
rotary converter sub-stavions and the cost of apparatus at present 
obtaining, there is little advantage in a higher voltage than 2,400 
volts for the track conductor. The economy of higher voltages is 
shown to be approximately the same, whatever the train service, 
Thus, as between 600 and 1,200 volts, there is a saving of about 14 
per cent. in the total annual costs in each case. As between 1,200 
and 2,400 volts, there is a further saving of about 7 per cent. in the 
annual costs, or 21 per cent. saving as between 600 and 2,400 volts, 
n any class of e'ectric railway installation, provided the | whatever the train service. If the working voltage is further 

m for any different conditions to those assumed are made.  , increased to 3,600 volts, there is a decrease in total annual expendi: 
das series of caleulations has been made with different distances | ture on sub-station and overhead conductor equipmont of only 3 per 
iih een sub-stations for cach particular service of trains and for | cent. or less which will be less than the additional cost of the rolling- 

Voltage. The various it»ms considered are the individual and ' stock, and materially so in the case of hoavier service conditions, 
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Curves showing reduction in annual sub-station and track equipment 
cost with increased voltage. 


The tables embody every item of cost, so that the results can apply to 
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where the cost of the rolling stock is a larger portion of the total. 
The methods employed in dealing with direct-current installations 
have been applied in a modified form to single-phase and three- 
phase installations. The calculations are shown in detail in tables 
in the Paper for the case of single-phase distribution at 5,000 and 
10,000 volts respectively, and for three-phase distribution at 5,000 
volts. For single-phase distribution at 5,000 volts the most econo- 
mical sub-station spacings are 31, 24 and 16 miles for train services 
of two, three and six trains per hour respectively. It will be noted 
that this last spacing of 16 miles for 5.000 volts single phase is the 
same as that for 2,400 volt direct current for the same service of 
six trains per hour. At 10,000 volts single phase the most econo- 
mical distances between sub-stations increase to 45, 34 and 26 miles 
for two, three and six trains per hour respectively. With three- 
phase distribution at 5,000 volts the most economical distances 
between sub-stations are 38, 31 and 18 miles for the same respective 
train services. It will be seen that in many cases the economical 
distance between sub-stations is greater than would be permissible 
in practice, from considerations of both traffic operation and voltaze 
drop. There exists a wide difference between engineers at the 
present time as to praetical points in operation, particularly in 
respect of sub-station attendance; the method emploved in deter- 
mining the economic distance is such, however, that new values can 
easily be obtained for any other conditions besides those assumed. 

Fig. 3 shows the most economical sub-station spacing, plotted 
against the traffic density expressed in number of (100 ton) trains 
per hour for the two different voltages. A comparison of the total 
costs, associated with the distribution svstem, will show that in many 
cases the lower pressure of 5,000 volts is the most economical, and 
the higher pressures of 10,000, 12,000 and 15,000 volts, in vogue on 
the Continent, are explained by considerations of voltage drop. 

The original Paper includes numerous diagrams and à summary 
of the sub-station operating costs of the Central London Railway. 


THE POSTMASTER-GENERAL'S ANNUAL REPORT. 


As we announced in our last issue, the annual report of the 
Postmaster-General was published on last Tuesday, and 
contains particulars of the business of the Post Office during the 
year ended March 31, 1914. We give below extracts from the 
report, which are of more particular interest to our readers :— 


Telegraphs.—During the year ended March 31, 1914, 87.089,000 
passed over the Post Office wires. Notwithstanding the growth of the 
telephone system, telegraph traffic has remained practicallv stationary. 
Slight increases have alternated with slight decreases, except in the 
summer of 1911, when there was a large increase in traftic owing to the 
Coronation and the railway strike. The returns of all traftic for the 
year 1913-14 show a falling off of about 1-6 per cent. as against the traffic 
for the year 1912-13, but as compared with the years 1908-09 and 1909-10 
they show an increase of 2-7 per cent. and 0-2 per cent. respectively. For 
local and short distance messages the public increasingly use the tele- 
phone, and the amount of local telegraph traffic is now small, but the 
telegraph service is carrying more long-distance telegrams involving trans- 
mission at intermediate points, and it seems likely that for long-distance 
commercial work, especially where the messages are complex or contain 
groups of figures, codes or words with arbitrary meaning, the telegraph 
will not be superseded by the telephone. The revenue from this source 
amounted to £2,820,817, a decrease of £47,935 from the receipts of the 
previous year. Until recently the predominant telegraph apparatus has 
been the Morse sounder, the chief variation being in Wheatstone working. 
On a few routes the Hughes printing telegraph is used, and in remote 
country districts the A. B.C, remains. Within recent years, however, the 
telephone, which requires less skill for its efficient operating, has displaced 
the latter at many offices where the telegraph traffic is hight. The 
acquisition of the National Telephone Co.'s plant has facilitated this 
change, because in many places where formerly two circuits had been in 
use, a telephone call office circuit and a telegraph circuit, the telephone 
call office circuit can be used to carry the telegraph traffic as well as tele- 
phone calls, and the telegraph circuit cau be dispensed with. Joint 
extensions of the telephone and telegraph systems are now made when 
the work transacted would not have justified the provision of cither 
service by itself. During the year 1912-13 about 60 extensions were 
made at an average capital cost of £56 for each extension, while in 1913-14 
nearly double the number of extensions have been made, and the average 
cost has fallen below £40. The development of the telephone system 
has made the telegraph service more readily available to telephone sub- 
seribers, because telegrams can be despatched by subscribers and deli- 
vered to them by telephone, The use made of this facility is large, and 
is increasing with the more general use of the telephone. In 1911-12 
2,621,000 telegrams were delivered by telephone. The next year the 
number rose to 3,673,860, and in this year to 4,010,500. An arrangement 
has also been made for the delivery at night by trunk telephone of urgent 
telegrams. Provided the local telephone exchange is open a telegram 
for a subscriber can be forwarded at any hour of the day or night, 
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As a result of the continued efforts of inventors high-speed telegraph 
apparatus has now reached a high state of development and is more 
trustworthy, both mechanically and electrically, than in the past. A 
committee is at present engaged in investigating the different high-speed 
systems with the view of reporting on their comparative merits. In 
connection with Wheatstone working the ** Gell “ perforator, which is 
generally used, has been standardised, and other perforators are being 
used experimentally. The ©“ Creed " reperforator and printer have been 
much improved, and the former has proved of great value in dealing with 
reports of political speeches, &c. As regards other high-speed systems a 
" Niemens- Halske " instrument has been purchased and is now under. 
going engineering tests before being put on a London- Liverpool circuit. 
Sextuple-duplex working—which gives six different channels in each 
direction on a single circuit—has been applied to the ** Baudot," and 
apparatus so fitted is now being worked experimentally between London 
and Birmingham. Quadruple-duplex sets will shortly be installed 
between London and Liverpool and between London and Glasgow. 
A new form of © Murray " multiplex apparatus is being worked experi- 
mentally between London and Manchester. The underground telegraph 
line from London to the landing places of the French and Belgian cables 
has now been completed. The London to Chelmsford section of the 
underground telegraph line from London to the landing places on the 
east coast of the German and Dutch cables has been completed, and 
provision has been made for its extension to Colchester, as well as for 
placing underground the section between North Walsham and Bacton. 
After the completion of these underground lines there will be no need. 
so far as can at present be seen, to extend further the main uderground 
telegraph system, but where the telegraph overhead routes between 
large centres are congested the wires will be put underground. Suc- 
cessful Wheatstone working has been established on phantom circuits 
between London and Southampton, between Aberdeen and Dundee, 
and between Dundee and Newcastle, and on many telephone trunk lines 
for special events. Many circuits also have been equipped in Scotland 
with apparatus so that they can be brought into use immediately in 
times of emergency. For instance, at Dundee and Aberdeen 16 phantom 
circuits are equipped in this manner. The telephone trunk lines, on 
which these phantom circuits are superimposed, consist of heavy copper 
conductors on stout timber, and thus are less likely to be interrupted 
during storms than the lighter conductors on the lighter timber us21 for 
telegraph purposes. 

The use in London of * indicators " presenting the offices of delivery 
in the case of telegrams bearing registered abbreviated addresses i: 
gradually increasing as the public become more accustomed to the change. 
and a substantial saving in staff in the Central Telegraph Office has been 
effected and the time of transit of such telegrams reduced. Only a small 
percentage of registrants still decline to accept the arrangement, and th> 
time is perhaps not far distant when all London telegraphic addresses wi'l 
contain “indicators.” The organisation of the coast communication 
system by which lighthouse keepers, wireless operators at coast stations. 
coast guards, and others having special facilities for coast watching cin 
give early information of shipping casualties to lifeboat authorities. 
harbour authorities and rocket life-saving apparatus companies has been 
considerably improved and developed during the past year at a cost of 
about £2,000. In addition to the lines specially provided for, the life- 
saving service facilities have been given for the use by coastguards of the 
general telephone system at night. The coast communication system 
has been extended during the vear to 44 of the watch huts used by men 
engaged in watching for signals from vessels in distress on parts of the 
coast not ordinarily under observation. 

The number of foreign telegrams sent to and from the United Kingdom 
during the vear (exclusive of telegrams dealt with entirely by cable com- 
panies) was 11,471,000, an increase of 12,000, as compared with the pre- 
ceding vear. Considerable improvements in the communication with 
the Continent have taken place during the past year. A new cable to 
Germany containing four wires was completed in October last. Tele- 
graphic communication with the Continent has been further improved 
by the extension of the system of multiplex working by means of the 
Baudot type of instrument. This method of working is now in operation 
between London and Paris, Lyons, Marseilles, Havre, Berlin, Hamburg. 
Emden, Genoa, Milan, Amsterdam and Zurich. Arrangements are 
being made to extend the system to other places in Germany and Switzer- 
land, and also to Belgium. The week-end letter telegram service (for- 
merly known as cable letter service), under which telegrams are accepted 
at about quarter rate (with a fixed minimum) subject to a fixed period of 
delay, was extended during the year to Chile and Peru. Although the 
deferred and letter telegram services have been in operation a com- 
paratively short time only, the public have not been slow to appreciate 
their advantages. According to information obtained from the cable 
companies, these special classes of traftic amounted during a recent period 
of 12 months to 12,000,000 words, and equalled approximately two- 
fifths of the full traffic to the places concerned. The deferred telegram 
service has been extended to several fresh countries, including Japan, 
Chile and Peru. Only a few places now remain outside this arrangement, 
under which extra-European telegrams in plain language are accepted at 
not more than half rates on condition that they may if necessary be de- 
ferred for not more than 24 hours. During the year reductions have 
been made in the rates for ordinary telegrams to the Canary Islands, 
China, Japan and the Far East generally, Italian Somaliland, Porto 
Rico and San Domingo. Telegraphic communication has been estab- 
lished with the British New Guinea (Papua) and the Marshall Islands 
(Nauru). 

Wireless Telegraphy.—The revised International Radio-telegraph 
Convention and Regulations agreed upon at the International Con- 
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In addition the Post Office was responsible for the maintenance of 
2,762 telephones, the property of subscribers. In the County of London 
there is now a telephone to every 20 persons ; in Glasgow one to every 29 
persons, and in Liverpool one to every 34 persons. The total number of 
effective calls originated during the year is estimated to have been 
834,000,000, an increase of about 5 per cent. on the figures for the pre- 
vious year. The average number of calls per telephone per day was 3-14. 
The extension of the Telephone Exchange System during the year 1913-14 
has been exceptional, 184 new exchanges having been opened as com- 
pared with 55 in 1912-13, and 44,058 stations having been added to the 
svstem, an increase of 6 per cent., as compared with 29,638 stations. an 
increase of 4-2 per cent., in the previous year. Of the new exchanges 153 
were opened in England and Wales, 19 in Scotland, and 12 in Ireland. 
The total number of exchanges on March 31, 1914, was 2.831. In 
addition to these new exchanges, serving localities not previously pro- 
vided with telephone facilities, 1,905 public call offices have been opened. 
1,348 were provided with full facilities for speaking over the trunk lines, 
and 90 with partial trunk line facilities. The remaining 467 were for 
local service only. Considerable progress has been made with the work 
of providing additional switchboards and lines in those areas where, 
owing to the impending expiration of their licence, the National Tele- 
phone Co. reduced or stopped construction work during the period imme- 
diately preceding the transfer of their system to the Post Office, and it is 
anticipated that bv the end of the current year these arerars of con- 
struction work will be reduced to small proportions, and that there will 
no longer be delay in giving a telephone service to new subscribers. In 
the London area 20 of the National Telephone Co.'s exchanges were re- 
placed by new exchanges in new buildings. In addition preparations 
had been nearly completed on March 31st for opening the * Museum " 
Exchange in Bloomsbury, and sites have been obtained for three other 
large exchanges to be opened in the East Central and West Central dis- 
tricts of London. In most of the provincial areas it has been necessary 
to provide additional underground wires and exchange plant on a large 


ference held in London in June, 1912, were brought into operation on 
July 1, 1913, and the classification of ships fitted with wireless telegraphy 
in accordance with the regulations of the Convention has been carried out. 
The question of the steps to be taken for securing the equipment of ships 
not already equipped with wireless telegraphy was considered by the 
International Conference on the Safety of Life at Sea, which met in Lon- 
don inthe latter part of 1913; anda bill prepared by the Board of Trade to 
embody the recommendations of this Conference has been before Parlia- 
ment. There were at the end of the financial year 879 ships registered 
in the United Kingdom carrying wireless apparatus under licence from 
the Postmaster-General, as compared with 646 ships on March 31, 1913. 
New stations have been opened at Land's End and Fishguard in place 
of those formerly maintained at the Lizard and Rosslare. The stations 
at Malin Head and Niton have been transferred to new positions in the 
neighbourhood, and a new station will shortly be opened at Valentia, on 
the west coast of Ireland. The station at Guernsey, which is to be used 
for the purpose of! maintaining communication with the mainland (via 
the wireless station at Bolt Head) when the Channel Islands cable is 
interrupted, will shortly be ready for service. The number of radio- 
telegrams dealt with at the Post Office coast stations during the year was 
57.252 (48,904 inwards and 8,348 outwards), as compared with 51,109 
last year—an increase of about 12 per cent. For the purpose, inter alia, 
of maintaining communication with Aberdcen and other towns in the 
north in the event of interruption of the ordinary means of telegraphic 
communication by storms, arrangements have been made for the estab- 
lishment near Stonehaven of a wireless station fitted with fast-speed 
apparatus, to be worked in connection with the wireless station at 
Cullercoats, near Newcastle-on-Tyne. The new station will be available 
for communicating with ships at sea, and at a subsequent stage it is 
possible it may also be used for the transmission of telegrams to and from 
places on the Continent. A licence (terminable at short notice) has been 
issued to the Marconi Company to establish a commercial wireless 
service between their station at Poldhu and Spain, and the service will be 
brought into operation as soon as the necessary arrangements are com- 
pleted. Licences are also under consideration for a new station which the 
Marconi Company have erected in North Wales for communicating with a 
station recently established at New Jersey, in the United States, and for a 
station on the west coast of Ireland which is being constructed by the 
Universal Radio Syndicate (Poulsen system) for the purpose of com- 


scale. 
During the year 1913-14, 106 new trunk exchanges were opened, 456 


additional circuits were completed, involving an addition of 47,279 miles 
of wire (exclusive of spare wire), and the number of trunk calls increased 
by over 2,000,000. The following table gives the chief particulars of 
the trunk-line svstems and service during the year ended March 31, 1914, 
as compared with particulars for the year 1912.13. 


municating with a station in Canada. 

With regard to the Imperial Wireless Chain, a revised agreement was | 
completed with the Marconi Company on July 30, 1913, for the con- — | 1912-13. | 1913-14. 
struction of high-power stations in England, Egypt, the East African ———————— 

Protectorate, South Africa, India and Singapore, subject to the right to | Trunk line exchanges | .................... T: 805 | 911 
cancel the Agreement in regard to three of the six stations under certain | Trunk circuits .............ccecceeceececeeseeeee ees | 3.368 3,824 
conditions. The company are to be paid for each station the sum of | Capital expenditure to end of year  ......... £6,241,603 © £7,578,026 
£00,000. or such sum as may be arrived at when variations on the cost of | Conversations over inland trunk lines ......, 35,815,959 , 37,973,246 
Average payment per conversation .......... 6lld. ^  6-09d. 
.. 203,27 | 246,810 


material between Julv, 1912, and August, 1913, are taken into account, 
and they are also to receive a royalty not exceeding 10 per cent. of the 
gross receipts for such period (not exceeding 28 vears) as any valid Mar- 
coni patents are used, This agreement was approved by the House of 
Commons on August 8, 1913. Sites have been acquired for the station 
to be erected in this country—that for the sending aerial at Lceaficld, 
near Oxford, and that for the receiving aerial at Bishop's Cannings, near 
Devizes, The erection of the masts is in hand. Sites have also been 
selected and placed at the disposal of the Marconi Company for the 
station to be erected in Egvpt. These are situated at Abu Zabal, near 
Cairo, and Abu Sueir, near Ismailia. Arrangements are now in progress 
for the erection of the masts on both of these sites. It was originally 
intended that communication with India should be established through 
the East African Station, but it has been thought better to arrange for 
direct communication between Egypt and India. The Indian Govern- 
ment, who will be responsible for the arrangements in connection with 
the latter station, are proceeding with the preliminary arrangements for 
erecting the sending aerials in the neighbourhood of Poona and the re- 
ceiving aerials on a site about 20 miles from Poona. Sites have also been 
provisionally selected for the East African station near Nairobi, and for 
the South African station in the Transvaal. Provisional steps have been 
taken for the selection of sites for the station to be erected in the Straits 
Settlements, 

During the year, 1,111 new licences, covering 1,195 stations, were 
ranted in the United Kingdom under the Wireless Telegraphy Act for 
the purpose of experiments or the reception of time signals, while 90 
licences for experimental stations were cancelled or expired. In 41 cases 
permission to conduct temporary experiments was given by letter. On 
March 31st last there were in existence 1,963 licences for these purposes, 
55 compared with 942 on March 31st, 1913. In view of the rapid in- 
tease in the number of applications, new conditions were introduced 
during the year with a view to ensure, as far as possible, that licences to 
ee experiments should only be issued to persons having the neces- 
i **Ientifie qualifications ; and an Inter-departmental Committee has 

ow been appointed to consider the conditions which should be applied to 
such licences in future. 

Wer phones. —The number of telephones belonging to the Post Office on 
“Arch 31, 1914, was 774,821, made up as follows :— 


Conversations to and from the Continent 


Owing to congestion of the principal existing overhead telephone routes 
to the north, and the impossibility of finding new routes overhead, the 
construction of an underground telephone cable between London, Bir- 
mingham and Liverpool has been commenced. This will, it is anti- 
cipated, provide for a large development of the service, and will also 
ensure the lines from interruption by storm. New underground cables 
were also commenced between London and Brighton, Glasgow and Edin- 
burgh, Newcastle and Sunderland, Cardiff and Swansea, Barnsley and 
Sheffield, and other important centres. The additional lines which will 
thus become available will enable a very rapid service to be given between 
these places. In December last a telephone cable was laid across the 
Irish Sea from Carnarvonshire to Dublin Bay. The new cable, which 
is about 72 miles long, is the longest submarine telephone cable in the 
world, and will atford three and possibly four additional channels of 
communication between Great Britain and Ireland. On November 1, 
1913, a revised scale of rates was introduced in the Anglo-French Tele- 
phone service effecting swecping reductions in the charges for calls 
between the two countries. The fee for a call of three minutes between 
London and Paris was, for example, reduced by 50 per cent. from 8s. to 
is. The telephone traftic between Belgium and this country is steadily 
increasing, and arrangements for the provision of additional lines are 
under consideration. A telephone service between London and Basle, 
Geneva and Lausanne, was opened on January 1, 1914. The traffic has 
up to the present been small. Arrangements have been made with the 
Dutch Administration for the joint provision of a direct Anglo-Dutch 
telephone cable which will be brought into use next vear. 

The automatic telephone exchanges at Epsom and at the General Post 
Office, London. continue to give satisfactory service. Similar exchanges 
are being constructed at Newport (Monmouthshire), Darlington, and 
Hereford, and are about to be commenced at Accrington, Chepstow, 
Dudley, Grimsby, Paisley, Portsmouth, Leeds, and Stockport. Arrange- 
ments have also been made for a trial of automatic equipment of a type 
which, it is anticipated, will be particularly suitable for use in small 
outlying exchanges in country districts where there is a difficulty in pro- 
viding continuous attendance. There has been a satisfactory increase 
in rural party line connections during the year. The number of sub- 
scribers on March 31, 1914, who had been or were being provided with 


i 


Exchange | Private | Total 

—— stations. | wires. | ' such connections, was 2,242, an increase of over 1,300 since March 31, 
bui ee soe 1913. Telephone and telegraph advisory committees, consisting of 
Proving, mmm | 244,084 | 14,811 258.895 representatives of the chief public and commercial interests of the locali- 
ul sisvae seb acdveeencesconuusenes | 483,572 32,354 , 515,926 ties, have been formed in the following towns: Aberdeen, Birmingham, 
United Ki — | TNAM aera Blackburn, Bradford, Brighton, Bristol, Cardiff, Cheltenham, Chesterfield, 
ingdom ...,.,.............. e] 727,656 | 47,165 174,821 Coventry, Croydon, Derby, Dover, Dublin, Dudley, Dundee, Eastbourne, 
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Edinburgh, Glasgow, Halifax, Huddersffeld, Ipswich, Leeds, Leicester, 
Liverpool, London, Manchester, Margate, Newcastle, Norwich, Notting- 
ham, Oldham, Oxford, Ramsgate, Sheffield, Southampton, Sunderland, 
Swansea, Walsall, West Hartlepool, and the formation of committees in 
other centres is under consideration. The negotiations with the States 
of Guernsey and the Corporations of Hull and Portsmouth, to which 
reference was made in last year’s Report, have now been completed. 
The States of Guernsey have been granted a new licence to carry on their 
telephone system for 14 years from January 1, 1912. The Corporation 
.of Hull has taken over the local telephone system which was acquired 
by the Post Oftice from the National Telephone Co. and has been granted 
a licence to work the system in combination with the municipal system 
which it had previously carried on. The licence is for a term of 21 vears 
from January 1, 1912. The Portsmouth municipal system became the 
property of the Post Office as from October 1, 1913. 
The figures given below show the estimated extent to which the tele- 
phone is being used for sending telegrams and express or ordinary letters : 


" | 2 51 Increase. 

| 1912-13. | 1913-14. per cent. 
Telegrams ...................-ees- 6,291,000 | 6,834,000 | 8-6 
Express letters. .................- 222.000 220400 | 20 
Ordinary letters.................. 3,600 6,300 75-0 


The number of telegrams delivered by telephone in 1913-14 represented 
5-13 per cent. of the total number of telegrams delivered, as compared 
with 4-7 per cent. in 1912-13. . The question of introducing a fresh scale 
of telephone charges has received careful consideration during the year, 
and a scheme has been formulated and is nearing completion. 

Revenue.—In the following table the financial results of the working 


m the Telegraph and Telephone Departments are shown on commercial 
ines :— 


| Inc. or dec. Inc. or dec. 
EE |! Revenue, | 989 compared) Expendi- | as compared 
| l with ture. with 
previous year | previous year 
Telegraph ..... £3,114,146 | — £71,663 | £4.345.102 | — £16,054 
Telephone ...... | 6,186,699 | +339,289 5,914,056 | +369,989 
Total....| £9,300,845 | +£267,626 |£10,259,158 | +£353,935 


Thus the grand financial results may be summarised as follows: 
Telegraph, a net loss of £1,230,956 ; telephone, a net profit of £272,643. 
Including the postal service the total net profit was £5,185,146. These 
figures, however, are necessarily partly estimated. 


THE MAGNETIC FIELD OF THE THREE-PHASE 
INDUCTION MOTOR. 


BY F. T. CHAPMAN, B.SC. 


Summary.—The saturation of the teeth of stator and rotor introduces 
harmonics into the rotating flux wave of the induction motor. Some 
effects of the third harmonic are illustrated, and some causes are indi- 
cated which tend towards the suppression of this and the other har- 
monics, in certain cases. 


It can be shown by a well-known analysis that when a three- 
phase motor, wound for p poles, is supplied with a sinu- 
soidal magnetising current of frequency f cycles per second, the 
resultant magnetomotive force is resolvable into a number of 
rotating fields each having a sinusoidal distribution over the 
stator surface. The several fields have respectively p, 5p, 7p, 
11p, 13p, &c., poles, and rotate with speeds 2//p, 2//5p, &c., 
revolutions per seccnd. The fields do not all rotate in the 
same direction, the fluxes having p, 7p, 13p, &c., poles rotate 
one way, and those having 5p, 11p, &c., poles rotate the oppo- 
site way. 

The term “ harmonics " is not strictly applicable to these 
fields, " multiple fields " would perhaps be a more suitable 
expression. The “multiple fields" have this important 
characteristic, the E.M.F.s which they produce in the stator 
winding have all the same frequency—viz., that of the mag- 
netising current f. 

The present article is concerned only with the fundamental 
(p-pole) field of M.M.F., which rotates with a speed of 2//p 
revolutions per second. If the permeability of the iron were 
constant the flux would have a sinusoidal distribution, but 

owing to its variation the actual distribution of the flux is 
represented by a curve which is much flatter than a sine curve. 
Such a curve is represented in Fig. 1 by a fullline. This curve 


? 


has been taken from a recent Paper by Dr. S. P. Smith and 
Mr. W. H. Barling.* A flux of this nature may be resolved into 
a fundamental (dotted curve of Fig. 1) and true harmonics; 
the third and the fifth are the most important of the latter, 
especiallv the third. 

The flux will generate in the stator windings E.M.F.s con- 
taining the same harmonies, their relative proportions being 
modified, however, because the winding factors are not the 
same for all. The applied E.M.F. is generally assumed to be 
sinusoidal, and, although this may not be actually true, the 
harmonies present in this wave are most unlikely to agree 
either in magnitude or in phase with those present in the 
motor. It follows, therefore, that we must not consider the 
whole flux per pcle when estimating the back E.M.F., but 
only that portion which corresponds to the fundamental of the 
flux wave. Not only do the harmonics of the flux wave not 
contribute to the effective back E.M.F. of the motor, but they 
actually increase the effective value of the no-load current, 
for the network to which the motor is connected acts as a more 
or less complete short-circuit to the E.M.F.s which they pro- 
duce. This increase is not likely to have a numerical signi- 
ficance for the designer, except where the saturation of {the 
teeth is unusually high. 
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One of the objects of tam Paper rs to show that m metota 
with delta-conmested windings, or with squirrel-cage rotors, 
actiors oecur which cause the flux wave to approach more 
closely to the true sine shape. 

As in other three-phase circuits so in the induction motor 
the third harmonic possesses special interest, and some of its 
effects are illustrated in the experiments which will now be 
described. The motor on which the work was carried out is à 
small 1 H.P. four-pole squirrel-cage machine, the stator has 
36 slots, the winding comprises one coil per phase per pair of 
poles, and is star or delta-connected at will. The rotor has 
41 slots. The motor is rated at 60 volts, 50 cycles per second, 
and its normal no-load magnetising current is 4-5 amperes 
when star-connected. On the assumption of a sine flux wave 
the maximum apparent density in the stator teeth would be 
about 13,100 lines/em.?, and in the rotor teeth about 14,300 
lines/cm.? under normal conditions. 

In the first experiment, with the motor star-connected, an 
artificial neutral point, obtained by means of three equal 
resistances, was connected through an electrostatic voltmeter 
to the neutral point of the motor, and readings of this volt- 


* THE ELECTRICIAN, Vol. LXXIV., pp. 42-45, October 16, 1914. 
Curve e”. 
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meter were made simultaneously with those of line voltage and 
current, while the line voltage was varied over a suitable range. 
The results are set out in the curves of Fig. 2, where the curve 
V, shows the relation between the line vcltage and the line 
current, V. the relation between the line current and the volt- 
age between the neutral points. The oscillograms of Fig. 3 
show the line voltage V,, and the voltage between neutral 
points Vs, with a line current of 9 amperes. Fig. 4 shows the 
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triple frequency E.M.F.s in two phases in series cancel one 
another, the flux harmonic contributes nothing to the back 
E.M.F. of the motcr. 

The behaviour cf the motor when the stator winding is 
delta-connected presents Interesting and important features. 
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form of the line eurrent wave at 8-5 amperes, the motor being 
star-connected. 

The growth of the triple harmonic with increasing satura- 
tion is well shown by the oscillograms of Figs. 5 and 6, in which 
curve A shows the voltage measured between one line and 
neutral point (the motor being again star-connected) and curve 
B the voltage induced in a special winding on the internal 
surface of the stator which had a pitch of three slots. This 


Vi=Terminal P.D. V*==P.D. between neutral point of motor and artificial neutral 
point. 
Fic, 3.—Motor SrAR-CoNNECTED. TERMINAL VOLTAGE 90. LINE 
CURRENT 9 AMPERES. 


special winding is only affected by the third harmonic of the 
flux wave, and by those harmonics the orders of which are 
multiples of three. Fig. 5 shows the results with normal 
saturation—4.e., a line current of 4-5 amperes—and it is obvious 
that the rotating field contains a pronounced triple harmonic 


Curve A. P.D. between line and neutral point of motor. 
Curve B, P.D. in special 12-pole winding. 


Fic. 5.—Moror SrAR-CONNECTED. TERMINAL VOLTAGE 60. No Loap 


In this case the triple frequency E.M.F.s in all three phases are 
added together and short-circuited within the delta. A 
single-phase current of triple frequency flows through all three 
windings and produces an alternating field with 3p poles (in 
our case, 12 poles). The oscillograms of Figs. 7 and 8 show 


Curve A, P.D. between line and neutral point of motor. 
Curve B, P.D. in special 12-pole winding. 


Fic. 6.—MoToR STAR-CONNECTED. TERMINAL VOLTAGE 87. No Loan. 


line current (A) and winding current (B) when the latter has 
effective values of 4-5 and 8-5 amperes respectively. The 
triple harmonic is obvious in the winding current in both cases. 

The production of the field with 3p poles is explained by 
Fig. 9, which shows the distribution of current in a four-pole 


Curve A, current in Line. Curve B, current in winding. 


Fig. 7.—MoToR DELTA-CONNECTED. TERMINAL VOLTAGE 37. No LOAD, 


delta-connected three-phase winding when a continuous 
current is passed through all three windings in series. It will 
be clear that a single-phase current in this path would produce 
a 12-pole alternating field, stationary in space. The effects of 
this field may be roughly pictured by taking the fundamental, 


Jo=No load current. Effective value 8:5 amperes. 
Fia. 4.—Motor STAR-CONNECTED. 


Curve B. current in winding. 


Curve A. current in line. 
Fic. 8.—Motor DELTA-CONNECTED. TERMINAL VOLTAGE 53. No Loap 


which shows in both curves. The curves of Fig. 6 were taken 
with the same resistances in the circuits of the oscillograph, 
but with a line current increased to 8-5 amperes, the accentua- 
tion of the triple harmonic is very clear. Of course, since the 


splitting it into two halves rotating in opposite directions, and 
considering each half separately. Since the current lags almost 
90 deg. behind the E.M.F., the forwards running field will be 
superposed on the triple harmonic of the main field and will be 


D2 


320 


THE ELECTRICIAN, DECEMBER 11, 1914. 


almost opposite to it in phase, the backwards running field will 
be almost wiped out by the currents it induces in the rotor 
windings when a squirrel-cage winding is in use. A delta- 
connected three-phase rotor-winding would be less effective, 
and a star-connected winding entirely ineffective with respect 
to the second field. The net result is a diminution of the third 
harmonic of the rotating flux wave. 

The oscillograms of Figs. 10 and 11 show the line voltage 
(curve A) and the voltage in the special 12-pole winding 
(curve B) when the currents in the windings were 4-5 and 8-5 
amperes respectively, with the machine delta-connected. The 


Fic. 9. 


effective voltage per phase is the same as in the corresponding 
experiments of Figs. 5 and 6, and the same resistances were 
retained in the oscillograph circuits. "The reduction in the 
triple harmonic of the flux wave is very obvious. 

A careful examination of the oscillograms of the line current 
does not give any positive evidence of an appreciable effect 
due to the fifth harmonic cf the flux wave, the fifth harmenic 
present in the waves of Figs. 4, 7 and 8 is apparently due to a 
harmonic existing in the E.M.F. wave of the alternator. The 
evidence is not conclusive, as the alternator was only a 10 kw. 
machine, and the reactance of its circuits at 250 cycles per 
second would be very high. Experiments on a motor supplied 
from a large three-phase network might give different results, 
but the author 1s of opinion that the fifth harmonic of the flux 
wave will not influence the effective value of the no-load cur- 
-rent appreciably. 


Curve A, terminal P.D. 


Curve B, P.D. in 12-pole winding. 


Fic. 10.—Moron DELTA-CONNECTED. TERMINAL VOLTAGE 37. No Loap. 


From what has been said it appears that the procedure 
adopted by Dr. Smith and Mr. Barling for finding the effective 
flux per pole (9) from the area of the actual flux wave is in- 
correct, since the useful flux per pole corresponds to the area 
cf the fundamental wave only. It is interesting to note that if 
B, be the mean height of the fundamental wave, the ratio 
B,/B; calculated from the figures given by these authors, 
becomes practically constant and equal to the value for a pure 
sine curve, thus showing tliat all harmonies except the third are 
negligible. The value ot Bee/By can be obtained from the 
sales of Ber/Bmean given in the table of Fig. 3a of their Paper 
by multiplying this ratio by 

B+ 4By+ D. 
B, 


The actual values thus obtained are given in the following 
table :— 


M ee ———— MM € — 


Dem 135 | 


1-32 


The fundamental wave would be obtained alone if the per- 
meability of the teeth, &c., were the same at all parts of a pole 
and had the value corresponding to a uniform air-gap density 
Beo= 1:36 By. 

The preceding discussion of the shape of the flux wave i; 
only correct for the squirrel-cage motor so long as the rotor i; 
running at or abcut synchroncus speed. As soon as an appre- 
ciable amount of slip occurs, the fundamental of the flux wave 
produces in the rotor winding a set of sine distributed currents, 
the M.M.F. cf which, combined with that of the first field 
(p poles) produced by the stater currents, leads to the resultant 
p pole M.M.F. wave of the loaded motor. The resultant M.M.F. 
wave tends to give rise to the flattened flux wave already dis- 


Curve A, terminal P.D. 


Fic. 11. —MoToR DELTA-CONNECTED. TERMINAL VOLTAGE 53. No Loap. 


Curve B, P.D. in 12-pole winding. 


cussed. But the third harmonic of this flux wave produces 
currents of corresponding frequency and space distribution in 
the rotor windings, from which there results a 3p pole field of 
M.M.F. rotating at 2//p revolutions per second (synchronous 
speed). The currents in the stator winding cannot produce 
an M.M.F. wave of this character, and the full influence of the 
rotor M.M.F. wave is, therefore, brought to bear cn the flux 
wave. The phase of the M.M.F. wave will be nearly 180 
electrical degrees behind the harmonic of the flux wave, and 
will, therefore, almost suppress it. The same is true for all 
the harmonies. In the case of à machine with star connected 
three-phase rotor winding the third harmonie will remain 
unaltered, and with a delta-connected rotcr winding the effect 
will be similar to that produced by a delta-connected stator 
winding, with other complications which need not be touched 
cn lere. 


Curve showing P.D. in 12-pole winding. 
TERMINAL VorTAGE 70. Load 


12. —MoToR STAR-CONNECTED. 
ABOUT i1 H.P. 


Fic. 


Fig. 12 gives an oscillegram of the E.M.F. in the special 
12-pole winding of the earlier experiments, when the motor 
was running at approximately three-quarters of full load. This 
oscillegram should be compared with that of Fig. 9; the 
reduction of the E.M.F. in the 12-pole winding is very marked. 
Fer this test the terminal voltage was raised so as to give as 
nearly as possible the same flux per pole as at no load. Equally 
striking results are obtained at higher saturations. 

The reduction in the third harmonie causes the flux wave to 
approach more elosely t5 the true sine form, and the maximun 
density in statcr aud rctor teeth is, therefore, raised as the load 
increases ; bevond a certain point, however, this effect will be 
counterbalanced by the decrease in the total value of the flux, 
which occurs with increasing load. While this may be 1m- 
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ortant from the point of view of iron losses in teeth, it will not 
affect the value of the stator magnetising current, since the 
additional ampere-turns required at the crest of the wave are 


furnished bv the rotor. 


The writer hopes to return to these and other kindred matters 


in a future communication. 
CONCLUSIONS. 


]. Although the main flux wave of the induction metor may 


contain important harmonies, notably a third, only the funda- 
mental contributes to the effective back E.M.F. of the motor. 

3. The third harmonic causes a considerable distortion of the 
currents in the stator windings of a delta-connected motor, 
which leads to an appreciable reduction of this harmonic. 

3. In a loaded squirrel-cage motor the slip causes currents 
in the rotor windings, which go far to suppress the third and 
other harmonics altogether. 

4. The reluctance cf the teeth can be calculated as though it 
were constant at the value it would have with a mean air-gap 
density equal to 1-369/S, where 9 is the total number of lines 
of force per pole in the fundamental wave and S the polar area 
of the air-gap path. 

The author wishes to record his indebtedness to Dr. A. 
Russell, Principal cf Faraday House, for kind permissicn to 
employ the resources of that institution, and to Messrs. H. C. C. 
Silver and A. T. Morris for their assistance in making the 


experiments and records. 


POWER PLANT TESTING. 


We give below some account of the discussion which took 
place in London and Birmingham on Mr. W. M. Selvey s Paper 
on this subject. An abstract of this Paper appeared on p. 239 


of our issue of November 27th :— 

Mr. R. A. CHATTOCK, in opening the discussion, said that he proposed 
to deal particularly with the principle of power plant testing. It was 
of the utmost importance from the buyer’s point of view that the testing 
of all the main items of power station plant should be carried out with 
proper accuracy, and that the results obtained should be absolutely 
reliable. The carrying out of such tests necessitated the employment of 
trained observers, and such men were not always to be found in central 
stations, In large power stations there was no doubt that suitable men 
could be found, but in the smaller stations—of which there were a very 
much greater number—it was a real difficulty to find men who had had 
sufficient training for the purpose. It was usual to rely upon the con- 
tractor to provide the men to carry out the tests, and when that was done 
it should be possible to check the readings by properly qualified engi- 
neers, In small stations, therefore, reliance had to be placed upon 
readings taken by men who were to all intents and purposes interested. 
It was obviously very much more satisfactory to employ an independent 
testing authority, and one felt that even amongst experts it was neces- 
sary to obtain men who had had considerable experience in the special 
class of work. Even in large power stations such a mode of procedure 
was advisable, because when there was very much testing to be done it 
took up the time of the engineer-in-charge, and, by taking him away from 
his ordinary duties, probably interfered with the running of the station 
to a considerable extent. He wanted to emphasise very strongly that 
the testing of plant was practically useless unless the conditions of the 
guarantee and performance of the plant were clearly set out in a speci- 
heation. In practice there was considerable diversity in drafting a 
specification. Different men had different ideas, and the requirements 
the plant had to meet were set out in entirely different ways. Unless, 
therefore, the specifications were drafted more or less on a recognised 
basis it seemed practically useless to call in an independent engineer to 
test the plant, and to pay a considerable fee for his services. He had 
hoped that the author would recognise that point in his Paper, and have 
given them what he considered should be specified for the various items 
of the plant (including the power station) as regards testing and per- 
formance, and what apparatus it was necessary to instal to carry out the 
various tests. It was usual to ask the contractor to provide the appa- 
tatus, but in view of the desirability of carrying out the tests svstemati- 
cally after the plant had been put to work he thought it was advisable to 
instal apparatus permanently in the stations. He suggested that the 
testing requirements of plant in power stations should be standardised, 
and that the Engineering Standards Committee should be asked to draw 
up the necessary specification for the various items of plant and the 
Naty apparatus to be installed in the station to carry out such tests. 

he same thing applied to cooling towers. If one only required a cooling 
tower In order to cool the circulating water from so many degrees that 
i " a simple matter, but when one came to test it the action of the tower 
pasta upon the temperature and humidity of the atmosphere, the 
rmperature of the water and several other items, and it was absolutely 


necessary to ask the contractor for the tower to submit a series of curves 
with his tender, showing the performance of his tower under an enor- 
mously varying set of conditions. All those points required practically 
as much knowledge and experience of the testing of plant on the part of 
the engineer drafting the specification as on the part of the man who 
carried out the actual testing, and he suggested that if it was possible to 
standardise those various points as regards all the chief items of the plant 
in the station it would add very much to the better performance of the 
plant obtained. 

Mr. C. C. PATERSON wished to confine his remarks to that portion of the 
Paper which dealt with the electrical instruments used for the tests, a 
part of the Paper on which the author had not enlarged on at very great 
length. In the first place, the author explained that 1 per cent. was the 
ideal he aimed at for tests of the character described, and that an accuracy 
of 1 per cent. in the efficiency of the machine was a serious matter as. 
regards the saving in £ s. d. in the working of the station. The l per 
cent. overall accuracy both for steam and electrical measurements meant 
that the electrical measurement could only hope to have a small portion 
of that 1 per cent. devoted to it, and it meant making the electrical 
measurements to the order of one or two-tenths per cent., a measurement. 
which with three.phase power, for instance, at very high current—up- 
wards of 1,000 amperes—might be regarded as one of considerable difti- 
culty. Accuracies of that order could certainly be obtained, but he 
thought the author had quoted the absolute limit that one could hope to 
reach. As the author had indicated, the question divided itself roughly 
into two. Firstly, there came what one might regard as the reliability 
of the instruments themselves; did they hold the unit of power con- 
sistent between the time they were calibrated and the time they were 
used on the tests ? Secondly, there was the absolute accuracy of the 
calibration of such instruments, "The author seemed rather to imply 
that the main thing was to get the consistency between two instruments. 
Induction watt-hour meters and transformers were little affected by 
temperature changes or the influence of stray fields, and, therefore, one 
ought certainly to be able to expect a very high degree of consistency 
from apparatus of that kind; the author had shown that actually in 
practice a very high degree of consistency and agreement was obtained 
between meters which had been used in the way he described. Those 
conditions could, however, only be obtained in cases where certain pre- 
cautions were taken in the use of such apparatus. Although it might be 
shown that instruments might be relied upon to repeat themselves and 
to be consistent within the limits aimed at, it did not, of course, follow 
that one had accurate meters under those conditions. For the calibra- 
tion of the meter the author took refuge behind the standardising 
institutions, and he had not attempted to discuss the secrets of those 
institutions, and the methods used for arriving at the results which were 
given in the calibration. In the calibration of a meter for test on a large 
three-phase power plant, say, of the order of 1.000 amperes and 600 volts, 
it must be remembered that the power had to be measured in terms of a 
Weston cell and a mercury ohm, and the chain of connection between the 
measurement of the thrce-phase power and those fundamental standards 
was rather a long one with many links in it, and one could not hope to get 
the accuracy aimed at unless scrupulous care was paid to every link in 
that chain. Apart from the question of the consistency and the cali- 
bration of the meter, there were those several precautions which it was 
essential should be taken if the tests were to be carried out with real 
accuracy. There was no room for any assumptions to he made at all if 
an accuracy of two or three in a thousand was wanted. The ratio of 
current and volt transformers used with meters could not be assumed, 
and he was afraid he must disagree with the author's remarks in the 
section of the Paper dealing with that matter. Meters did not always 
behave in the same way with their transformers and without them, and, 
therefore, one should always insist on meters of that kind being tested 
actually with their transformers. Jt was a most fallacious habit to try 
and test a three-phase meter on a single-phase circuit. It was, perhaps, 
a very natural tendency, because of its simplicitv, but he ventured to 
suggest that it ought to be a most rigid rule to be followed that three- 
phase meters should be always tested on three-phase circuits, A three- 
phase system had an electrical direction of rotation, and the registration 
of the meter would depend very largely on whether the upper element of 
the meter was connected with the leading or the lagging phase of the 
svstem. He had raised that point some years ago, and mentioned 
that errors of 3 to 5 per cent. were obtained, duc to interchanging the two 
connections, and since then the manufacturers of this country had agreed 
to a convention for always connecting those meters in a certain way, 80 
that in future such errors would not creep in. 

Mr. R. HAMMOND said that the author s remarks and Paper combined 
had gone home to him, because he had for very many years felt the great 
importance of putting the contractors under money penalties. In fact, 
he believed that he was one of the first consulting engineers who en- 
deavoured to correct a contractor's verbosity by asking him to back it 
with banknotes. The author, however, had gone a step further than 
ever he attempted, when he said that a contractor who was selling a plant 
of 7.500 kw. might very well be called upon to put himself under a 
penalty of £24,000 per lb. of steam. The author had made a very careful 
calculation to show that in such a plant a difference in consumption of 
1 Ib. of steam meant £24,000. The author must be a very much bolder 
consulting engineer than ever he (Mr. Hammond) was, and a more per- 
suasive one if he could get any contractor to put himself under such a 
penaltv ; but the mere mention of that figure emphasised the fact of 
how accurate the author believed all his methods to be. With regard 
to the employment of an independent testing authority, he was pleased 
to say that Mr. Harold Dickinson, of Leeds, was thoroughly imbued with 
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Mr. Chattock's spirit, and ever since the first plant was put in in 1893 
until the present time he (Mr. Hammond) had had the pleasure of 
supervising the tests there. When he first tested the plant at Leeds he 
came to the decision that the most important step towards attaining 
accuracy was to make perfectly clear a fortnight, or even three weeks, 
before the test was made the exact conditions under which it was going to 
be made, and for every one of the tests since he had submitted to the con- 
tractor a very detailed statement of procedure. 

Mr. A. L. Scanes described, with the help of a lantern slide, his con- 
denser gauge, which was really intended for power house use, as it was a 
permanent testing instrument. Although not so accurate as the author 
would wish vet it was a good indication of the efficiency of the condenser. 
Turning to the Paper, he thought the author was rather hard on air- 
pumps of the rotary type, as thermally a rotary air pump could be made 
quite as efficient as a steam jet, and could also have the same overload 
capacitv. In some ways the fixing of the surface of the condenser was a 
good idea, but he was afraid that in a large number of cases it would lead 
to trouble. Tt certainly should be left open to the contractor to state 
what the vacuum was going to be. 

Mr. W. B. Woopuovse said that if power plant tests were carried out 
with the degree of accuracy aimed at by the author they would be saved 
the bother of very much literature from the makers of machinery. The 
importance to the station engineer was the overload efticie nev. but when 
one compared that with the individual tests of the plant there was an 
enormous discrepancy. The tests he had made of the complete station 
showed that the discrepancies were generally in the boiler house. If the 
author had gone a step further and divided boiler efficiencies up into 
three stages—viz., the efficieney of the fuel, the efficiency of the furnace 
and the efficiency of the boiler proper—he believed he would have got 
much nearer to what could be done, and would have got rid of a lot of 
those remarkable performances of efficiency of over 90 per cent., which 
could not possibly exist except by assuming a basis which was not a 
practical one. He knew of one case of a learned professor who obtained 
an efficiency of over 100 per cent. by taking the lower heat value of the 
gas as the amount of heat put into the boiler. He was glad the author 
had taken the high value. The author had shown them how really 
essential it was to go into the thing in detail, and with the aid of someone 
who not only knew practically w hat was being aimed at—which was to 
get a unit of electricity for the minimum of cost—but who also knew what 
the possibilities of error were which existed in the instruments used. One 
saw so many claborate devices in stations, the errors in which were fre- 
quently of the order of 20 per cent. 

Mr. W. HoLenovse said he had always looked upon the cooling plant 
as wanting particular attention, because it was the tell-tale of what was 
really happening. One of the greatest difficulties with cooling plant was 
to get the spacing conditions, The design of power stations during the 
last few years had changed considerably from the reciprocating engine 
days. and a good deal of attention had to be given to cooling towers to 
try and keep up to the requirements of turbines. A point that should be 
scttled, and which was not mentioned in the Paper, was the ainount of 
water which was put in circulation. They had had the point mentioned 
as regards the air-pump and also as regards the cooling surface of the 
condenser, and he considered that in connection with the cooling tower 
either the quantity of water or the vaeuum should be fixed. He sug- 
gested that when putting down a certain sized turbine one should set 
aside what could be expended on auxiliaries, and that that power should 
be made the best possible use of in obtaining vacuum. If that power was 
utilised one had a fixed quantity of water. The cooling tower should 
then be arranged with a limit between the top and bottom temperature 
which would agree with what the condenser could do. As to atmospheric 
temperature and humidity, if one could work to a certain zone that would 
not be a very big point ; in fact, it would only amount to 2 deg. or 3 deg. 
on the bottom temperature which would give a corresponding top tem- 
perature, and the running of the station would be at a slightly higher 
vacuum. 

Mr. H. Boor said he would like to confirm all Mr. Hammond's remarks 
on the question of power plant testing. One would almost assume from 
the Paper that it was not the practice of consulting engineers to test plant 
under the very careful conditions suggested by the author, but it had been 
the practice of most of the engineers he had come across, and it was cer- 
tainly his own practice, always to arrange some time before the tests were 
conducted exactly what was to be done and also to get from the con- 
tractor a proper vacuum correction curve. "The author did not touch 
very much upon the value of recording instruments in Stations. Per- 
sonally, he had found such instruments very valuable, as they gave a 
continuous record of the tests and showed how far the plant was dete- 
riorating. With regard to the measurement of the circulating water, he 
had carried out a good many tests where he had weighed the water and 
also had a V-noteh ; arrangement inserted as well, and it was extraordinary 
the extreme accuracy one could get by the latter method. The results 
came out over and over again within a } per cent. He was afraid that 
the question of the turbine or other plant running six months first before 
tests were conducted would raise very great difficulties, and although, 
undoubtedly, from the purchaser's point of view it would be a very great 
advantage, it must be remembered that there were also the manufac- 
turers to consider. Did the author suggest that no money, or at any rate 
only a small amount, should be paid to the manufacturers, because, 
otherwise, he did not see what would happen if the tests were conducted 
six months after they had received 90 per cent. of their money. 

Mr. R. 5. WHIPPLE said that, as an instrument maker, he knew a good 
deal about thermometry, and, in his opinion, there were very few ther- 
mometers in general use which would be inaccurate to the extent of 20 
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percent. In reading the Paper it had occurred to him that engineers did 
not fully recognise that electrical resistance thermometers might be used 
with great advantage on many of the tests. 

Mr. W. M. SEtveEy, in reply, said that Mr. Chattock’s remarks on 
principle would commend themselves to everyone. He stated that in 
the smaller station one had to depend on the contractor’s man, and rather 
suggested that such men must necessarily be to some extent interested, 
He was afraid that in some cases there might be something in that, but 
whether there was or not he entirely agreed that it was rather an unfair 
strain to put on the men, who were, naturally, loyal to their firm. As to 
testing interfering with station duties, that was a very long battle that he, 
personally, had had to fight out. A natural question with men who had 
reached the * keep running stage," i.e., who wanted every bit of plant 
possible for load, was how could they bother about testing. The answer 
to that was that with the co-operation of the staff one could evolve 
methods of carrying out tests without interfering with the running of the 


station, and his own experience had been that with such co-operation he . 


had been able to do things on service load that he could never have hoped 
to do had he started out with real academic conditions. By facing the 
conditions squarely one arrived at particularly happy results, and he 


could not express too strongly his indebtedness to the operating engineers | 


with whom he had been associated. He entirely agreed with Mr. Chat. 
tock's remarks on the question of drawing up specifications, and thought 
his suggestion that the Engineering Standards Committee should take up 
some form of specification was a very good one. He had endeavoured to 
do a little in that direction himself, and he did not think there was any- 
thing that had met with more intense opposition. He thought that he 
would be in entire agreement with Mr. Paterson when he said that one 
should take the whole of the instruments to the N.P.L. for testing. If 
he had misunderstood Mr. Paterson he was sorry. With regard to Mr. 
Scane’s gauge, when he first came across it it struck him as being a verv 
brilliant idea. On the question of fixing the surface of the condenser, he 
hoped that when manufacturers studied that closely they would find that 
he had gone a long way towards a standard in condenser practice, and 
at the same time had left a large loophole for individual merit, but from 
his point of view it was not a thing that would meet with any encourage- 
ment. With regard to Mr. Woodhouse's remarks, they had heard so 
much of those 90 per cent. efficiencies, and he had tried to point out the 
absolute fallacy of trving to make a standard, which was an ideal thing, 
conform to the conditions under which some particular piece of appa- 
ratus had to work simply in order to be able to write down that figure of 
100. In connection with Mr. Holehouse's remarks, the question of 
cooling tower temperature was settled bv the condenser. The question 
was, what were the two temperatures to be ? He agreed that the con- 
ditions had changed since the reciprocating days, and no doubt in many 
cases the specifications asked for were not in conformity with the actual 
requirements of the plant in everyday working. Mr. Boot and Mr. 
Hammond had dealt with the financial aspect, which, of course, was not 
the subject of the Paper. He quite appreciated Mr. Hammond's point 
as regards the present value, but that did not alter the argument he 

wanted to bring out. He did not quite follow how the time at which 
money should be paid to the contractor entered into the matter. The 
point was, was it better practice to test the plant immediately it was put 
in or after six months running ? He did not see that it made any differ- 
ence to the terms of payment, because 80 per cent. would be paid on 
delivery. IO per cent. on satisfactory putting into working and the other 
10 per cent. after the vear of maintenance. He was familiar with Mr. 
Whipple's apparatus, the difficulty with which was that it could not be 
freely calibrated in one's own laboratory and, moreover, it remained fixed 
in the steampipe, i.e., it was fixed for one measurement, so that if a lot of 
measurements had to be made one would have to have a number of 
platinum resistance thermometers which, unfortunately, ran up to & 
much bigger cost. If one had the thing regardless of cost, he would 
sooner use Mr. Whipple's apparatus. 


DISCUSSION AT BIRMINGHAM. 


Mr. R. A. CuaTTOCK opened the discussion and his remarks in the main 
were the same as he made in London. He also commented on Mr. 
Selvey's suggestion that water passing through cooling towers should be 
measured by the thermal method. It seemed to him that an error might 
creep into this method. He preferred to measure the water by a weir 
whenever possible. 

Mr. A. L. ScaxEs also spoke much as we have reported above in the 
London discussion. 

Mr. R.J. Kava thought that condenser tests should be carried out on 
site and not in the manufacturer's works. He also drew attention to the 
necessity for more definite information regarding air leakage, as this was 
very important to the designer of condensing plant. In his opinion, 
purchasers should not specify areas of condensing surface but leave the 
determination of that to the designer. It was desirable that the purchaser 
should simply state the performance required from the plant. 

Mr. E. P. HoLLis thought it advisable to test plant at specified load 
factor, as this enabled results to be obtained which corresponded to 
normal conditions, He also thought that during a test sound signalling 
should always be used in addition to light signalling. 

Dr. C. C. GanRARD advocated the laying out of stations with permanent 
connections between switchboard and instrument test room, so that the 
engineer could always calibrate his instruments easily, For alternating- 
current stations instrument testing apparatus should be as complete as 
in direct-current stations to avoid the necessity of periodically sending 
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the instruments to an, independent authority for testing. There was no | 


special difficulty in so doing. 

Mr. J. W. WALSH pointed out the necessity for testing pressure gauges 
in situ owing to the liability of water finding its way into the gauge tubes 
and interfering with their action. He urged that electric testa should be 
on working power factor and not unity power factor. 
nection he mentioned that a known apparatus consisting of a choking 
coiling and resistance enabled a load of proper character to be obtained 
conveniently. M MEM | 

Mr. Mitts said that when efficiency of boiler was given, it should be 
stated whether the power required by accessories, such as mechanical 
stokers, was included in the test or not. As regards condensers, the 
station engineer should specify tho surface required in condensers, as he 
knew better than the designer the conditions of his station. 

Dr. A. H. Raise dwelt on the advisability of incurring extra capital 
outlay when it was justified by increased efficiency. He urged that 
capital cost should not be adhered to strictly as the determining feature 


in the purchase of plant. 


PHYSICAL SOCIETY. 


At the meeting held on Nov. 13, at the Imperial College of 
Science, Dr. A. RUSSELL, vice-president, in the chair, à Paper on 
* A Bridge for the Measurement of Self-Induction ' 


was read by Mr. D. OwEN, B.A., B.Sc. | 
The Paper gave a summary of an alternate-current bridge method, 


which is proposed for the determination of self-induction in terms . 


of capacity and resistance. The inductance L is given by the rela- 
tion L=K,r,R; in addition to which it is also necessary for 
balance of the bridge to satisfy the condition K,r, — Kir; The two 
conditions of balance may be secured in practice without mutual 
interference. The end pointis therefore rapidly attained. The 
powibility of effecting a balance is unlimited by the value of the 
unknown L. The method is independent of frequency. This has 
the accompanying advantage that it is unnecessary to employ a 
pure sine voltage. .Very good results may be attained with a buzzer 
as source and a telephone receiver as detector, at, say, 500 eo. The 

dependence of sensibility of the bridge on the frequency is discussed, 

and it is shown that over a wide range (say, 100 ~ to 1,000 ~ ) the 
sensibility is high. The effects of residual inductance in the 
resistance coils and leads, and of absorption in the condensers, may 
be simply and correctly allowed for, the formula then becoming 

L-K,y,R—R,). This fact is of especial importance inthe accurate 
determination of very small inductances. Tests are quoted showing 
that with the same pair of condensers measurements over the full 

rang? from one microhenry upwards may be made. For inductances 
of the order of 10 microhenries th» error may be kept within a few 

parts in 1,000; whilst if the inductance is as high as a few milli- 

henries the error of any measurement may be reduced below one 

part in 10,000. The application of this bridge to the determination 
of capacity in terms of self-inductance is discussed, and an example 

is given of a test of the temperature variation of capacity of a 

standard mica condenser over the range 0°—30°C. 

Mr. A. CAMPBELL congratulated the author on his clear treatment of 
the general case. His method had several advantages, the most im- 
portant of which was that he took & zero rcading to eliminate the induct- 
ance of the leads by substituting a non-inductive resistance for the 
inductance to be measured. There is, of course, a difficulty in all such 
methods in obtaining a non-inductive resistance, but this can be got over 
by using à small inductance of which the value can be calculated, such as 
4 pair of parallel wires. He could not say how far the terms in equation 
1? could always be neglected as done by the author with frequencies 
greater than 1,000. Particular cases could be tried to see how far this 
Was permissible. Among the disadvantages, he instanced the use of 
standard condensers in place of standard inductances. The latter could 
be obtained at less cost and of greater accuracy than condensers. More- 
over, the values of condensers varied more rapidly with temperature and 
frequency than did those of inductances. The former defect was aggra- 
vated by the time required for a condenser to take up a steady tempera- 
“are The usual practice was to keep it at a given temperature for 
24 hours or more in measuring to tenths or hundredths per cent. Another 
difficulty in bridge work with condensers is caused by earth capacities. 
If the point of earthing be altered different results may be obtained. He 
Suggested that the galvanometer and battery might profitably be inter- 
changed. The position described in the Paper was the worst for distur- 

nces due to earth capacities. 

b Mr. F. E. Surrni mentioned that in Rosa and Grover's Paper, quoted 
Y the author, a figure practically identical with Fig. 3 in Mr. Owen's 
aper appeared. Some of the equations, also, were very similar, but 

Rosa and Grover had, apparently, overlooked the fact that by making 

one of the R’s and one of the L’s zero the bridge could be used for the 

measurement of self-induction. He was surprised that Mr. Owen ap- 

Peared to prefer the telephone to the vibration galvanometer in many 

cases, He would have expected the latter to give more satisfaction in 

almost all cases, With regard to the discrepancy found by the author 


In this conr. 


in the temperature curve for his condenser, he might say that in the case 
of paraffin wax condensers it was always dangerous to cool to 0 deg., as 
a change occurred in the wax which introduced trouble. Curtis had gone 
into the matter of changes in the resistance of the old B.A. resistance coils ` 
when cooled to 0 deg., and had shown that these were due to changes in 
the wax. 

Dr. RussELL said that he had used Mr. Owen's method of measuring in- 
ductance in his laboratory and had found it simple, accurate and most 
satisfactory. When ordinary alternating-current supply was available 
good results were obtained either with a telephone or a vibration galvano- 
meter. The theorem on which the method is based is extremely inter- - 
esting from the theoretical point of view, and several curious results 
follow from it. Mr. Owen's method of proof was well adapted to the 
needs of electrotechnical students, but he preferred the analytical methods 
as they were more rigorous. 

The AUTHOR, in reply, referred to the variation of capacity with fre- 
quency. This was most marked at low frequencies, and as, to get sensi- 
bility, the bridge had to be used at frequencies of 100 or more, one was 
working outside the most dangerous region. With regard to the tem- 
perature variations, he pointed out that the condenser could always be 
tested against a standard inductance if need be. He had allowed four 
hours for his condenser to come to a given temperature. In ordinary 
use, as the daily range was not more than 3? or °C. and as 1° only intro- 
duced an error of 1 in 10,000, he thought the trouble would be inappre- 
ciable. He had tried both positions of the galvanometer and battery, 
and sometimes one and sometimes the other proved most satisfactory. 
The difficulty about earth capacities was one that had to be guarded 


| against in all balanced bridge methods when the utmost accuracy was 


required. The effect was likely to be very small in the bridge described 
since the capacities employed were comparatively great. 


A Paper entitled — 
* On the Coefficient of Diffusion in Dilute Solutions '' 


was read by Mr. B. W. Crack, B.Sc. 

The Paper describes modifications made in the apparatus previ- - 
ously described (* Proc." Phys. Soc., XXIV., Dec. 15, 1911*) to 
determine the value of the coefficient of diffusion of salts through 
water, by means of which the steady state is hastened and results 
obtained more quickly. The single wide tube previously employed 
is replaced by à battery of shorter and narrower tubes. The error 
due to end-correction is investigated and results are given for the 
salts KCl, KNO, and NaCl for various concentrations down to very 


dilute solutions. 

Dr. GRIFFITHS said that he wished he could detect some flaw in Mr. 
Clack’s methods, as he had always got higher results than those of the 
author. It appeared, however, to be much easier to get results too high 
than too low. . 

Mr. PATERSON did not see why. in a symmetrical arrangement, such as 
the diffusion bulbs used by the author, the syphoning on which the main- 
tenance of the concentration at the lower end of the diffusion tube 
depended should take place. 

Mr. F. E. SurrH wished to know if the author's method would be suit- 
able for measuring the rate of diffusion of one solution into another of 
very nearly equal concentration and density. The problem was met 
with in standard cells. There was a slight difference in composition of 
the liquid throughout the cell, and this appeared to become practically 
constant after some years as though diffusion had ceased altogether. 

Dr. RvssELL congratulated the author on having completed such a 
thorough investigation. When Glasgow University was removed to its 
new buildings at Gilmorehill in 1871, Lord Kelvin set up many long tubes 
containing liquids with the idea that the progress of the diffusion might 
be noted not only after vears, but after hundreds of years. Although the 
author's earlier experiments had lasted months in some cases, he was now 
able to complete them in a few days. 

The AUTHOR, in reply, thought it was an accident which way svphoning 
started, but when started it would obviously go on. It would be difticult 
to apply the method to solutions of nearly equal concentration, although 
it would measure the diffusivity of a strong solution with respect to a 
weaker one of the same salt to the same degree of accuracy as it measures 
that of a dilute solution with respect to water, the difference of concen- 


tration being the same in each case. 


Behaviour of Wehnelt Elecirode in Different Gases.—A 
note in the “ Journal " of the Franklin Institute states that 
nitrogen lowers the efficiency of a Wehnelt electrode while the 
dependence on temperature continues constant. Oxygen also 
lowers the efficiency very much, and diminishes the depen- 
dence on temperature, especially at higher pressures. Hydro- 
gen increases the effect and suppresses the temperature in- 
fluences almost completely. It appears, according to the 
results obtained with nitrogen, that the neutral gases lower the 
effect. The failure of the temperature influences with hvdro- 
gen is difficult to explain, and further research in this direction 
is necessary. Methane and coal-gas behave in a manner 
similar to hydrogen, while cyanogen acts like oxygen. 
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ELECTRICITY SUPPLY IN RURAL 
DISTRICTS. 


The question of supplving electricity in rural districts is 
of considerable interest to electric power companies in this 
country, for a great portion of their areas of supply must of 
necessity consist of such districts. It need scarcely be 
said that these companies number among their actual and 
potential consumers numerous scattered mills and fac- 
tories ; but, apart fro this, owing to the restrictions under 
which they work, the co panies are debarred from dealing 
with the most densely populated portions of their areas. 
Thus it is that what may be described as the rural con- 
sumer has a considerable interest for the power company, as 
a consumer who has been scarcelv touched in this country. 

In the United States, on the other hand, definite steps 
seem to have been taken in several parts to accommodate 
this class of consumer. In a Paper read recently before the 
Indiana Electric Light Association, by Mr. A. R. HOLLIDAY, 
some interesting particulars are given of the practice fol- 
lowed by the Noblesville Heat, Light & Power Co. This 
company has 214 rural consumers. The lines are run for & 
minimum of four consumers per mile, and each consumer pays 
£10 towards the cost of the line, this sum being refunded in 
current. Each consumer also pays for his own service, 
transformer and wiring. In spite of this the installation is 
stated to be cheaper than one for acetylene. The average 
revenue (taking 23 consumers) per annum was found to be 
slightly over £3. 10s., which is admitted to be not profitable, 
but a good start. The average cost of the line per mile is 
about £48 for material and labour, or about £60, including 
insurance, interest, &c. On the assumption that the operat- 
ing expenses amount to 60 per cent. of the gross revenue, 
there remains 40 per cent. forinterest, depreciation and profit. 
If 12 per cent. is set aside forinterest and depreciation, this 
amounts to £7. 4s. per annum per mile of line, so that the 
net revenue per mile must exceed this figure, or 12s. per 
month, before there is any profit, or a return for works costs. 

Only à single meter is used for both lighting and power, 
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Even at the present stage of development, a direct answer is 
not possible. The most noteworthy feature of the report is the 
remarkable manner in which the author has succeeded in 
replacing the usual essentially mathematical treatment by 
| more direct appeals to physical intuition, and even, in many 
cases, to elementary common sense. The simplification is 
notable in the first chapter, which is concerned with the 
crucial phenomena apparently needing a quantum-theory for 
their interpretation. It is shown in this chapter that in all 
known media there is a tendency for the energy of any systems 
traversing them to be transferred to the media, and ultimately 
into the shortest vibrations of the media. The phenomena of 
radiation do not display this tendency, and the source of such a 
difference of behaviour must be examined. 

In the second chapter the author shows that this ultimate 
fate of the energy in ordinary media is a necessary consequence 
of the Newtonian laws, and points the inference that Newtonian 
laws do not govern the problem of radiation. This chapter 
includes the more important remarks made by various speakers 
during the discussion at the Birmingham meeting of the British 
Association. They represent both schools of thought, and, 
as the author points out, his intention throughout is to allow 
the scientific reader to form his own judgment, and to become 
conversant with the difficulties which belong to both the 
quantum-theory and to the older electrodynamics. Having 
thus indicated the reasons which led to the establishment of à 
quantum-theory, the author proceeds to develop this theory, 
with Planck's law of radiation as its natural corollary. It is 
shown that there 1s no other avenue to Planck's law—a con- 
clusion which we owe to Poincaré and to the author himself. 


and for meter reading a type of man is employed who is 
capable of making suggestions for improving and increasing 
the service. The Company rents a portable power outfit at 
£1 per day (including current), consisting of a 15 H.P. 
motor and transformers. This is no doubt a very useful way in 
which to supply temporary power for various purposes, 
provided, of course, that the farmer is the owner of plant 
that requires driving. In this country it is not unusual to 
hire the latter plant as well as the former, steam driven. 
Among the uses to which electric power is frequently 
placed in the United States is pumping for irrigation pur- 
poses. This is a very useful type of load, and it no doubt 
repays the farmer very well for the outlay. In this country, 
however, there is very much less work of this kind, and- 
probably where it is necessary most of it is effected by means 
of small windmills ; consequently, this outlet is scarcely 
avallable for the power companies of Great Britain. On 
the other hand, there must be a number of smaller outlets 
for power, more particularly in the case of dairy farms. It 
is stated that the Ontario Hydro-Electric Commission 
supplies about 150 farmers in South-Western Ontario, 
among which are several dairies consuming up to £30 worth 
of current annually. It is quite possible also. that electric 


cooking might find favour with farmers, owing to the com- 


paratively high price of coal in outlying districts. The 
chief thing that is required is a suitab'e tariff and a pro- 
gressive policy. Electric light should certainly be wel- 
comed in many a country farm, and, provided the power is 
supplied along with the lighting, the cost should not be 
excessive. Ata time when even the PoSTMASTER-GENERAL 
is looking after the needs of the farmer by means of party 
line telephones, there is no reason why our power com- 
panies should lag behind. In the case, for example, of 
the Yorkshire Electric Power Co., which is at present 
seeking parliamentary powers to supply light without the 
medium of an authorised distributor, the whole subject 
should be one of considerable interest, and one that is 
worth working up so as to secure the load which, although 
possibly not very remunerative at the outset, will prove to 
be so in due course when it has produced a proper educational 
effect. 


REVIEWS. 


Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. fcr books published under 2s. Add 
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Report on Radiation and the Quantum-Theory. By J. H. 
Jeans, M.A., F.R.S. (Published for the Physical Society of London 


by the “ Electrician " Printing & Publishing Co.) 

The Physical Society of London has recently decided to 
publish from time to time reports on the present state of the 
more rapidly developing branches of physical knowledge. The 
present volume is the first of these reports, and it sets a very 
high standard for its successors to aim at. The fundamental 
difficulty of physies at the present day, which must be over- 
come before further serious progress can be made, is the prob- 
lem of radiation. This is bound up with the question : Must 
We change our views of energy quite definitely, or 1s there any 
loophole by which we can preserve the classical electrodynamics ? 

Mr. Jeans’ object in the report is not to give a direct answer 
to this question, but to marshal the evidence on both sides. 


Poincaré has reached the same conclusion ; in fact, he decided 
that the mere fact that the total radiation from a bedy is 
finite is sufficient to necessitate discontinuities of state of the 
type postulated in a quantum-theory. 

A subsequent chapter deals with the subject of line spectra, 
and several difficulties in the way of an interpretation of 
spectra by ordinary dynamics are shown to be non-existent 
for a quantum-theory, although others appear in their place. A 
very complete and clear account of Bohr's recent theory and its 
consequences is included. 

Chapter V. deals with the photo-electric effects, in which the 
quantum-theory has achieved a remarkable success in the 
hands of Einstein and others. The author points out the fact, 
which has not received notice before, that Einstein's theory of 
the photo-electric effect and Bohr's theory of spectra are 
intimately connected. Chapter VI. proceeds to the considera- 
tion of specific heats, and gives an admirable account, in par- 
ticular, of the striking work of Debye in this connection, 
according to which the whole heat-energv cf a solid resides in 
its vibrations as an elastic solid, each vibration having exactly 
the energy allotted to it bv the quantum theory. 

The final chapter is a summary and general discussion, in 
which the conclusion is reached that, in some way, the 
quantum-theory must involve an atomicity of tubes of force 
or an atomicity of angular momeatum, but our remoteness at 
present from any physical explanation of this atomicity is 
apparent. 

It is impossible in a brief review to indicate the wide range 
of physical phenomena dealt with in a unified manner in this 
volume. But it can be said that the volume is a landmark in 
the history of the radiation problem in this country, in that it 
contains the first complete account of recent work published 
jn an accessible form in our own tongue—written, moreover, 
by one who has contributed very largely to our knowledge of 
the subject. J. W. NICHOLSON. 


Harper's Gasoline Engine Book. By A. Hyatt Verrill. (New York: 
Harper & Brothers.) Pp. 292. $l net. -> 

This book is written primarily for boys, but is also intended 
to serve as a complete guide for all those who are concerned 
with the operation cf petrol motors or gas engines. It is 
divided into five parts, of which the first two deal with the 
general principles and main parts respectively of internal com- 
bustion engines. Parts III. and IV. deal in more detail with 


Even if Planck’s law is only an approximation to the truth, 


nes Lik) zog 


PE 


326 THE ELECTRICIAN, DECEMBER 11, 1914. 
———— HRÉRÉÓÓM————————————————————————————————————— 


types of marine and stationary motors and with motor-car 
engines. Part V. is devoted to the subject of troubles and 
repairs. In the first part, following an explanation of the 
working of two and four-stroke moters, is a long chapter 
devoted to the electrical equipment, which attempts to explain 
ignition systems, starting from the definition of the funda- 
mental units. The chapters in Parts IL, IH. and IV., which 
describe the various types of motors, are quite good, and 
include much useful information in connection with the prac- 
tical operation of gas and petrol engines. The last part also 
contains several useful " tips" from the maintenance and 
repairs standpoint. A very valuable feature of this part of the 
book is an appendix, which gives in tabular form nearly all 
possible troubles and their remedies. In the first column are 
given the symptoms of the trouble, in the second the possible 
causes, and in the third the remedy. Taking the book as a 
whole, the fact that American design and practice is referred 
to throughout detracts from the value of the book on this side 
of the Atlantic. There are a large number of illustrations in 
the book, but the author states in the introduction that he has 
made no attempt to produce accurate scale or working draw- 
ings. At the same time, we do not see why they should have 
been drawn so badly, as this in many cases makes them of very 
little use in illustrating the text. In view of these disadvan- 
tages, we do not imagine the book will find a large sale in 
this country, especially as the price asked is well above that 
which is usual for similar publications in this country. 


CHARACTERISTICS OF CRYSTAL RECTIFICATION.* 
BY ALAN E. FLOWERS. 


Summary.—The author investigates the effect on the rectification ratio, 
i.e., the ratio of average to effective value of the current in the crystal 
circuit, of various factors, such as centact pressure, room temperature, 
frequency, current density, size of contact point, &c. "The results show 
that for small currents the rectification ratio is almost independent of the 
frequency, but with larger currents tends to become greater with higher 
frequencies. A small contact area improves rectification. 


In an article published in the “ Physical Review "T some of the 
peculiarities of the unidirectional resistance between a conducting 
point and a rectifying crystal surface were described. Most of the 
measurements were made with direct current and the resistance 
showed a well-defined tendency to increase with time of current flow 
in the highly resisting direction and to decrease with time of current 
flow for the direction of easy current flow. Frequently, upon sudden 
reversal of current direction the initial resistance corresponded more 
nearly to the value just previous to reversal than to the final value 
for this direction of current. In most of the crystals examined some 
spots rectified well, and neighbouring portions of the surface rectified 
but little, if at all, or even gave rectification in the reverse direction. 
It was also found possible to produce rectifying spots on the surface 
of non-rectifying galena crystals by treating the surfaces with hot 
sulphur. In view of these peculiarities it seemed desirable to subject 
crystals to very low and very high frequencies to see if time or energy 
were required to build up a resisting film upon change of current to 
the direction giving the higher resistance. Also it seemed desirable 
to determine the magnitude of the rectification at the high frequencies 
used in wireless telegraphy. Two series of tests were carried out. 
In one of these tests at Cornell University five different sources of 
supply were used. One was the 60-cycle lighting circuit. This was 
made the standard of comparison in every case. A double-pole 
double-throw switch was arranged so that the rectitier could be con- 
nected immediately either to this 60-cycle circuit or to the high- 
frequency supply. The usual procedure was to measure the 1ecti- 
fication on the 60-cycle circuit, then on a high-frequency circuit, and 
again on the 60-cycle circuit as a check. 

The effective value of the current was measured by means of a 
thermocouple consisting of crossed wires of copper and constantan 
approximately 0-002 cm. in diameter. The average current was 
measured with a Weston permanent magnet type direct-current mil- 
ammeter which gave full scale deflection for 20 milliamperes. For 
currents of 20 to 50 milliamperes this meter was shunted by non- 
inductive resistances. A supply of approximately 2,000 cycles was 
obteined from an inductor alternator. The wave shap: given by 


* Abstract of an article in “ Physical Review.” 
+ 1909, Vol. XXIX., p. 445. 


this alternator is not known but is fairly smooth. The test'results 
show a rectification ratio on 2,030 cycles very slightly poorer than on 
60 cycles. The average difference from a number of such testa 
amounted to only 1 per cent. and could easily be attributed to wave 
shape. At the suggestion of Prof. Frederick Bedell the effect of 
widely different wave shapes was tried making use of a complex wave 
consisting principally of 20-cycle and 60-cycle components which 
could be combined in different relative phase positions by varving 
the position of an induction motor rotor used as a transformer. The 
effective value being kept the same, the wave with the higher form 
factor should give the poorer rectification. "This conclusion was 
confirmed by tests. The difference in rectification was even greater 
than was to have been expected from the form factors. The effect 
of wave shape was even more marked on the poor rectifying spots 
where reverse rectification occurred. In making the tests with very 
high frequencies use was made of a 500-volt direct-current quenched 
spark oscillator. The arc played between electrodes lying in a 
powerful magnetic field and surrounded by an atmosphere of illu. 
minating gas. In every case the rectification was found to be better 
on the oscillating circuit than on the 60-cycle cireuit. In several 
cases this effect was quite pronounced, particularly when inductance 
was placed in series with the supply to the rectifier. The inter- 
mediate frequency of approximately 268,000 gave in all cases the 
best rectification. It was shown that no disturbing effects were 
produced by the mere presence of the oscillating arc when the rectifier 
switch was closed on the 60-cycle circuit. The measuring circuit 
was inductively linked with the oscillating circuit and well insulated 
from it, but it is possible that in some way leakage may have occurred, 
and caused part of the direct.current meter deflections. None of 
the attempts to detect such leakages resulted in the discovery of 
anvthing which caused a decrease in the readings of the meter which 
indicated effective values or an increase in the readings of the direct- 
current meter used to get the average or rectified current values. 
The results of these tests indicate increased rather than decreased 
rectification for high frequency oscillating currents. It must be 
borne in mind, however, that these currents consist of more or less 
damped wave trains and that rectification varies with the magnitude 
of the current and the P.D. as will be shown later. 

Effect of Contact Pressure.—It was deemed wise to try the effects 
of considerable variation in contact pressure to settle definitely the 
question as to the possibility of variations caused by pressure changes 
being included in the other effects studied. Variations of contact 
pressure on a blunt No. 13 B. & S. copper wire contact between 40 
and 550 grammes caused very small variations in the ratio of average 
to effective value of the current when using the 60-cycle supply. 
The rectification ratio, as just defined, varied between 57-3 and 59-6 
per cent., and not more than half of this difference can be definitely 
ascribed to change of pressure. Another test made later at 100,000 
cycles per second showed that the effects of very considerable changes 
of pressure on the contact point was negligible when the rectified 
current was as large as 20 milliamperes. Some observations with 
very small contact areas and very light pressures will be described 
later on. 

Experiments previously made on the effect of room temperature 
showed a decrease of rectification with increased temperature, the 
rectification becoming unstable or disappearing at temperatures 
between 200°C. and 300°C. The change for room temperature 
variations was small and this was checked by a test made during the 
course of these experiments which showed a decrease from 58-9 per 
cent. to 57-9 per cent. when the temperature was raised approxi- 
mately 10°C. above the initial room temperature of 22°C. This 
difference is small enough to be negligible in comparison with the 
effects obtained in the course of this work. 

Investigation of the effect of frequency on the rectification ratio 
showed that a small but measurable increase in rectification occurred 
at the frequency of 100,000 cycles for the larger values of 
rectified current, but that for the smaller currents the rectification 
decreased slightly. Changes of wave shape may have had some effect, 
but such effect could not have been large for the alternator was run 
at low and high speeds for the readings, the current kept constant 
and hence the reaction of the current on the field must have been 
almost exactly constant. Another thing to be noted as a result of 
the investigation is that in general better rectification was obtained 
with the larger currents. The rectification tended to increase with 
increase of current at 60 cycles per second and a similar effect was 
found at 100,000 cycles. Some tests were made with a high fre- 
quency supply from an oscillating circuit. The oscillating circult 
was excited by a Tesla coil, a sphere spark gap and a high voltage 
condenser. The oscillating circuit had a frequency of about 120,000 
cycles per second as measured with a cymometer and was inductively 
linked with the rectifier and meters by a single turn air core coil. The 
galena crystal which had been giving a rectification ratio of about: 
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In order to still further investigate the question of current density 
tests were made with very fine wires giving small contact areas and 
with a conta^t made by a drop of mercury about 3 mm. in diameter. 
The results tend in general to show that, for very small currents at 
least, the reduction in size of contact points improves the rectification 
ratio very markedly. It was noted, however, that much larger 
voltages had to be employed to get the same current. Fig. 3 shows 
the results for a 7 mil (0-0178 cm.) copper wire. The section area of 
this wire was 2-49 x 10-! cm., and the curve shows the fairly large 
rectification ratio of 63 per cent. for very minute rectified currents, 
t.e., values of 2 to 3 microamperes. For larger rectified currents 
the rectification ratio was even higher. Even for 0-7 of a micro- 
ampere this small copper wire gave a rectification ratio of 35 per cent. 
For currents over 50 microamperes the readings taken gave recti- 
fication ratios that indicated practically complete rectification. A 
still smaller silver wire 0-0025 cm. in diameter, section area 4-9 x 10-5 
sq. cm. while requiring a still higher voltage to give readable currents 
gave rectification ratios of the very small currents not quite so good 
as in the preceding test. Another peculiar action which occurred 
with this extremely small silver wire point was reverse rectification 
on the first application of voltage followed by a sudden decrease in 
the value of the current, then a change of direction of rectified current 
to the direction usually found accompanied by very good rectifica- 
tion. Ondecreasing the supply voltage and thus reducing the current 
there was a decided tendency for reversal of rectification to proceed 
of itself as soon as the total current lowered to a value less than 75 
to 100 microamperes. Reversed rectification ratios of 35-5 per cent. 


60 per cent. on the 60-cycle lighting supply or on the 100,000-cycle 
alternator gave only 3 per cent. to 5 per cent. rectification on the 
oscillating circuit. When reconnected later to the 60-cycle supply 
gave only 35 per cent. to 40 per cent. rectification. These results 
lead one to think that the high peak in the first wave of the oscillating 
wave train may have been sufficient to partially break down the 
rectifying film. 

Effect of Current and Current Density.—' The noticeable decrease 
in rectification for small currents led to the attempt to measure the 
rectification ratio for exceedingly small currents. For these meas- 
urements the 60-cycle lighting circuit supply was employed and the 
value of the alternating current measured by mecns of a separately 
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Current in Microampsres. 
Fic. 1. —RELATION OF RECTIFICATION RATIO AND CURRENT AT 00 CYCLES 
FOR VERY SMALL CURRENTS. 


No. 13 blunt copper wire contact. 276 grams contact pressure. Total current 
measured with separately excitsd dynamometer. 
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excited dynamometer. The curve given in Fig. 1 shows that for c: | 
currents of the order of 1 to 2 microamperes of rectified current the S506 
rectification ratio is less than 10 per cent. The same conditions (No. S 
13 B. & S. blunt copper wire point and 276 grammes contact pressure) i" i 


gave rectification ratios of over 80 per cent. for rectified currents of 
500 microamperes. This is shown in Fig. 2, where the results for 
the whole range of currents are shown in one curve. The rectification 
ratios in the tests shown in Figs. 1 and 2 vary as the square of the 
rectified current and as the first power of the whole current through- 
out a considerable range. 

Effect of Contact Pressure on Rectification of Very Small Currents.— 
The preceding test which showed that the rectification ratio was 
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Current in Microampercs. 
Fic. 3.— RELATION or RECTIFICATION RATIO AND CURRENT AT 60 CYCLES 
FOR A SMALL COPPER WIRE Point, 0:0178 cM. IN DIAMETER. 


Total current measured with a separately excited dynamometer. 


area, small current, and high frequency. It has already been shown 
that small currents of normal frequency are but imperfectly rectified 
when the contact area is large. The results of tests at different fre- 
quencies using the 60-cycle lighting circuit and the high frequency 
alternator, for several values of rectified current, show small recti- 
fication ratios particularly for the small currents; but the effect of 


S 

S 

k : increasing the frequency to 100,000 cycles per second is negligible 
$ even for this large contact area and extremely small current density. 
i The rectification curve for the highest frequency obtainable from the 
E 100,000 cycle alternator lies only a very little below that for the 
S lowest frequency obtainable from the same machine. Both curves 


show, however, higher rectification than on the 60-cycle circuit. As 
far as pessible the circuit conditions were kept the same, particularly 
with regard to resistance, the voltage control being obtained by the 
use of step-up or step-dowm transformers, moderate changes of field 
current, and finally by shunt and series rheostats for fine adjust- 
ments. It is also fairly evident from the reeults obtained that larger 
currents (involving higher voltage) would give wery much better 
rectification. This was proved by later tests which showed recti- 
fication ratios of 30 per cent. to 40 per cent. for 2 to 2-5 volts on the 
crystal rectifier and $ to } ampere total current. This result is stated 
here in order to show that the low rectification ratios found with the 
large contact areas (7 8q. mm.) are due to the low current density 
and not to accidently touching upon a non-rectifying spot. There 
is always considerable likelihood with the crystal rectifiers of getting 
on non-rectifying spots. This particular crystal had been found to 
have, about 18 months previous to these tests, on its top surface, one 
part which would give reversed rectification. The whole surface at 
the period of these tests gave rectification in the usual direction. 
This change is particularly interesting in view of the results obtained 
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Fic. 2. —RELATION oF RECTIFICATION RATIO AND CURRENT AT 60 CYCLES. 


No. 13 blunt copper wire contact, 276 grams contact pressure. Total current 
measured with separately excited dynamometer. 


very low for small currents suggested that the current density must 
be a large factor, consequently other tests were made with normal 
and reduced pressures on the No. 13 B. & S. blunt copper wire point. 
The tests already described using larger currents had shown but little 
Influence of pressure between 38 and 276 grammes. For small 
currents, however, it was found in this test that quite considerable 
differences in rectification existed for small rectified currents. The 
lighter pressure on the point gave appreciably better rectification. 
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by R. H. Goddard,* showing the absence of rectification on surfaces 
freshly broken in a vacuum where they would be quite free froni 
oxidising influences. 

Volt- Ampere Characteristics.—The rectification of small currents 
is better with small contact areas, but this improvement is obtained 
at the expense of higher applied voltages. In view of this fact 
further tests were made in which the applied voltage was kept con- 
stant. Hot wire voltmeters and ammeters were used in these tests 
to measure the effective values of voltage and current. The rectified 
current was measured by a permanent-magnet moving coil type 
meter. The volt-ampere characterisitic when using the blunt No. 
13 B. & S. copper point on 60 cycles per second gave a nearly linear 
increase of rectified current with increase of voltage, but a more rapid 
increase of total current so that the rectification ratio decreased 
o as the voltage across the rectifier was raised from 1 to 3 
volts. 

The volt-ampere and rectification characteristics with the very 
large contact area of 7sq. mm. obtained when using the mercury 
drop for a contact gave the fairly high rectification ratios of 30 to 45 
per cent. when the total current reached values of 0-3 to 0-4 ampere. 
The better rectification occurred at the high frequency of 180,000 
cycles. Possibly the skin effect at this frequency would give in- 
creased current density at the outer edges of the drop and so produce 
a better rectification. The nominal current density for maximum 
rectification ratio of 35 to 45 per cent. varies between 5 and 6} 
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20 40 60 8 100 120 140 160 180 
Frequency in Thousands of Cycles per Second. 
Fig. 4.— EFFECT oF FREQUENCY AND METER RESISTANCE WITH LARGE 
Contact AREA AND 1:8 VoLTs ON RECTIFIER. 


3mm. mercury drop contact. Meter resistance 19 ohms and $ ohm. 


amperes ‘per square centimetre with this large contact of 7 sq. mm. 
irrespective of frequency. A comparison of the tests at 60 cycles 
per second show nominal current densities for maximum rectification 


ratio as follows. the maximum rectification ratio corresponding in all 


cases to nearly complete rectification. 
Nominal current density for 


Point. maximum rectification. 
No. 13 B. & S. copper wire point ............... eee 1— 
0-0178 copper wire point... eee bto5 
0-005 copper wire point ............------ EEEE 
0-0025 silver wire point .......s.ssserseresrerseesrseererserree 16 


The currents range from 50 x 10-5 amperes for the smallest wires 
to nearly half an ampere, a range of variation of 1 to 10,000 and the 
areas vary through a similar range, but even these approximate 
calculations give only a moderate change of optimum current density. 


Effect of Frequency on Rectification at Constant Voltage.—The first 
tests were made with a No. 13 B. & S. blunt copper wire point under 
276 grammes pressure resting on the same crystal that had been used 
in the preceding tests. The high frequency supply was taken from 
the inductor type alternator and the low frequency standard supply 
from the 60-cycle lighting circuit. For these conditions the rectifi- 
cation ratio, the total current, and the rectified current, increases 
slightly at the highest frequencies. The best rectification is 65 per 


* “ Physical Review," Feb., 1912, Vol. XX XIV., p. 149. 


cent. at 180,000 cycles per second. The resistance of the hot-wire 


mil-ammeter was rather large (about 16 ohms) and the effect of this 
resistance in decreasing the rectification was quite marked. The 
results at high and low frequency were very similar, as might be 
expected from the results already given but both rectified and tota] 
current were somewhat greater than at 60 cycles. The difference 
was greatest at the higher voltages. At 2-5 volts the current values 
at 180,000 cycles were about 30 per cent. higher than at 60 cycles but 
the rectification ratio was very nearly the same; 61 per cent. at 60 
cycles and 63 per cent. at 180,000 cycles. The numerical values for 
current and rectification ratio obtained with these hot-wire meters 
should not be given too much weight, because the calibration cor- 
rections as given for these meters are rather large and the ammeter 
measured also, necessarily, the current required by the voltmeter for 
its deflection and this correction to the ammeter readings had to be 
applied in all these tests. The voltmeter was connected directly 
across the rectifier thus excluding meter drops. These drawbacks 
do not affect the value of the comparisons on low and high frequency. 

In order to get the combined effect of low current density and high 
frequency other tests were made at constant voltage using the same 
crystal but with the contact consisting of à mercury drop about 3 mm. 
in diameter resting on the top surface of the crystal. Part of the 
results in terms of current and rectification ratio are plotted in Fig. 4 
(for 1-3 volts across rectifier) to show the effect of frequency at con- 
stant voltage. | 

The effect of reducing the circuit resistance by making use of low 
resistance meters is very marked, particularly on the rectification 
ratios. The shorting of two meters reduced the resistance of the 
circuit, from about 19 ohms to about 0-5 ohm. This reduction in 
resistance made a moderate increase in the total current but a very 
great increase in the rectified current and consequently in the recti- 
fication ratio. 

SUMMARY AND CONCLUSIONS. 

]. The rectification at high frequency tends to be greater than at 
low frequency with the larger currents, and but very little different 
for small currents. 

2. For very small currents the rectification tends to disappear, 
particularly for large contact areas and low current densities. 

3. The rectification ratio for small currents is nearly proportional 
to the square of the rectified current and nearly proportional to the 
first power of the total or R. M.S. current. 

4. Even very large contact areas will rectify well with large 
currents. 

5. The rectification ratio for very small currents may be improved 
by the use of very small contact points, but a much larger potential 
is required to get the same amount of current. 

6. The current density must be equal to or greater than a given 
minimum value for good rectification. 

7. Resistance in series with the galena crystal rectifier greatly 
decreases the rectification ratio even for the same P.D. on the 
terminals of the rectifier. 
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CORRESPONDENCE sence in a specification for a loaded telephone cable, in which 


the loading may be effected by coils, or, alternatively, on the 

c continuous plan, means that the continuous-loading design is 

SUBMARINE CABLE CORES. shut out from competition altogether. This arises from the 

TO THE EDITOR OF THE ELECTRICIAN. fact that for the same cost it 1s essential in the design of the 

Sra; In his letter in your issue of November 6th Mr. R. M. continuously-loaded cable that the weight of dielectric should 
Savers raises several questions of importance. To deal with 


be kept approximately the same as in the coil cable, although 
these in order, it may be explained in the first place, that the 


the copper (and iron) conductor must be substantially increased, 
"eC UP | a c Mon ; 
only reason which I had in taking the ratio cost by weight of The insertion of the above limitation is, therefore, equivalent 
gutta percha to cost of copper as 9 to 1, was that this ratio, 


to the choice of one source of weakness to another—the choice 

. . of the weakness brought about by cutting the cable and insert- 

being the reciprocal of the density ratio, made the costs by WEN ess broug J-CU MS DUE : m 
volume equal and thus much simplified the calculation. As 


ing coils in preference to the weakness arising from possible 
: : insufficiency of insulating covering. Insistence upon it would 
far as cost is concerned the cere is then homogeneous. The ) n 2 p 
complete argument would be as follows: The speed is pro- 


have rendered impossible the construction of the continu- 
rtional to d* log D/d, and at the same time the cost is pro- 


s ously-loaded cables of Korsór-Nyborg type, which appear 
portional to Ad?-- B( D? — d°), where d and D are the diameters me ue proved entirely satisfactory in use. — 

T n suggesting that the influence of a specification might be to 
of copper and of dielectric, and A and B are constants pro- | ,.. MS ; 

: hinder the adoption of new materials, I had in mind such 
portional to the costs by volume of copper and of gutta percha stipulations as limits both ways to dielectric resistance and t 
respectively. Both these expressions may on differentiation | — eau ae S UM i uer: i 
be equated to zero; the first because the speed is to be a 


electrification, as well as possibly chemical tests and restric- 
À i , tions in design. It is true that a carefully drafted specification 
maximum, and the second because the cost is to remain con- R y p 
stant, while d and D vary. Alternatively, the speed may be 


is intended to render impossible the use of any but good 

constant and the cost a minimum. Substituting from the one Urb ML Ue cae of Bes ne Or o 

differentiated equation to the other it follows that might be found possible to produce a dielectric which would be 
log (D/d)?=1 + (A/B—1)(d/DY, 


excellent in other respects, but would fail to pass these tests. 
cae l i : In that case the specification would require readiustment 
which gives the ratio D/d for maximum speed at a fixed cost, or 
for minimum cost at a fixed speed. 


before the new material could be used. It might then be 
necessary to drop all restrictions on the material, except that. 
When A= B—£.e., when copper and gutta percha are equal , d P 
in cost by volume—loy, (D/d)* —1, from which D/d — 1-649, 


the electrification should be uniform—?.e., that the insulation 

: - ) *» | should be free from faults. An instance lias occurred recently 
and W/w=5-24. When gutta percha is taken as costing six 
times as much as copper by weight, the ratio A/B becomes 


in the case cf loaded telephone cables, where low dielectric 
ie leakance is of very great importance. In the Anvlo-Belgian 
erro) and log,(D/d)?=1+0-5(d/D)?, from which, by trial, 


cable of 1911, and in the An«lo-Irish cable of 1913 the dielec- 
tric is a so-called “improved " gutta percha. From the pub- 
(D/d)?=3-181, and D/d=1-784, or W/ir=4-13—ce., the weight 
cf copper is approximately four times the weight of gutta 


lished tests on these cables it will be observed that the specific 
percha. as found by Mr. Sayers. 


capacity is lower than usual, and for that reascn a similar 
material might well be applied to telegraph cables. Never- 
theless, electrically there would not be much to gain. It is 
purely for mechanical reasons and cheapness that rubber 
deserves consideration. I quite agree that by far the most. 
impertant quality of the insulating medium 1s permanence of 
capacity and resistance on prolonged submergence, and before 
the use of any other material can be contemplated its pro- 
perties in this respect must be proved to be not inferior to 
those of gutta percha. | 
The question of cable improvements in materials and desi; 

is one that concerns the cable user primarily. It also interests 
the cable manufacturer indirectly. . The pressure for cable 
improvement should come from the cable user. Nevertheless, 
it is the manufacturer who has the facilities for carrying out the 
necessary experiments.. This suggests the advisability of 
co-operation between the two. An alternative plan bv which the 
necessary stimulus might be given would be to fix the KR of 
the cable and to leave the design of the cable to the contractor, 
subject to suttable guarantees regarding permanence and 
mechanical properties. In order to secure perfect fairness and 
to lead to advance it would be essential, if this method were 
adopted, that all those tendering should be furnished with a 
reasoned statement of the grounds on which the adjudicator 


had based his award.—I am, &e., 
London, Nov. 30. H. W. Marcorw. 


('ROSS-SECTIONS OF TWO SUBMARINE CABLE CORES. Twice full size. 
D =0°471 in. 


A Type 700/360 lb. per n.m. d (overall)=-0°124 4-2 «0:0435:-0211 in. 
B Type 1041 254 Ib. per nm. d (overall) -0'151--2 -0053—0257 in. D -0'437 in. 


It is clear that the smaller the ratio of price of dielectric to 
price of copper by weight—/.c., the greater the ratio A/B, the 
greater is the best ratio D/d, and the less is the advantage 
which can be gained from making the conductor heavier. The 
curves given by Mr. Sayers show clearly how slight is the 
margin for improvement in the case of heavy cores. 

In the accompanying figure are drawn for purposes of com- 
parison the probable cross-sections of the two cores discussed 
hy Mr. Sayers. A shows the heaviest type vet constructed, 
and B a core of the same speed with the weights adjusted on 


the 6 : 1 basis of costs bv weight. The radial thickness of 


dielectric is in the one case 0:130 in. ; in tlie other case 0-090 in. 


The second core B is described as impracticable by Mr. Sayers, 
Whose wide experience of submarine cables entitles him to 
speak with authority. Presumably this decision is based on 
anticipated risk of accident in laying and recovery and nct on 
any excessive difficulty in manufacture. The question is of 
especial importance in those cases of tendering where the weight 
of dielectric is left to the choice of the contractor. The formula 
D=d+0-5/d, where the dimensions are in inches, has been. 
put forward as providing an inferior limit to the diameter D cf 
insulating dielectric. This formula would seem to agree 
fairly well with standard practice, for which the numerical 
factor may be taken as, say, 0:566. Nevertheless, in certain 
cases it would operate with great harshness.. Thus, its pre- 


TRADE CLASSES. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The present discussion in your columns on the tech- 
nical education of artisans indicates a desire to produce some 
definite scheme of practical trade classes for apprentices, and a 
description of the system now developing in Edinburgh may be 
of interest, as I believe it is the most complete of its kind as 
yet on trial in this country. j 

In the 1908 Education (Scotland) Act there is a clause re- 
quiring the School Board of a town to institute continuation 
classes with reference to the crafts and industries practised in 
the district for young persons above 14 vears of age, and the 
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Board may exercise powers to require attendance at these 
classes up to the ave of L7. So far as legislation goes, therefore, 
‘the School Boards have quite sufficient’ powers for a large 
undertaking in this direction. 

In Edinburgh this clause has beea interpreted in a liberal 
sense, and the continuation class scheme of the Board forms, 
if not as yet a ccmplete trade educatienal system, at all events 
‘an illustration of one method of dealing with the problem. 
«The scheme connects together the elementary Board schools. 
the higher grade schools, the evening continuation classes, and 
the four scholastic institutions—the Heriot-Watt College, the 
College of Art, the Agricultural College, and the School of 
Cookery and Domestic Economy. “Most of the work is done 
in the evening, where students have begun their apprentice- 
ship or cther daily oceupation ; but there are beginnings of 
classes in the day-time, and there would be many nore if the 
masters were willing to allow the time. 

The number of classes and variety of courses are far too 
‘great to describe here, except in a very general way. There are 
courses of general education, health, hygiene, domestic 
economy, and physical culture ; courses preliminary to higher 
“study in other institutions ; commercial courses ; and courses 
of a specifically trade character. It is this last group that is of 
interest in the present discussion. 

Broadly speaking, a trade course consists of classes in 
“appropriate auxiliary subjects, such as mathematics, mecha- 
nies, science, drawing, and art, together with expositional 
classes on the trade subject and practice in handicraft and 
trade methods in workshops and werkrooms, such a course 
taking usually three vears. There are courses in the various 
engineering and metal-working trades, the building trade, 
cabinet making and upholstering, coachbuilding, printing and 
process work, baking, tailoring, dressmaking, and so forth. In 
all subjects the manual training is given in specially constructed 
workshops and werkrooms equipped with the trade tools and 
machinery, trade methods and trade teachers. In some sub- 
jects further classes may be taken in the laboratories, work- 
rooms, and studios of the colleges. 

. Another question that has been raised is that of superin- 
tendence of the teaching. All these classes are under the 
direction of advisory committees, the members of which are 
representatives of the emplovers and employés, with the heads 
of the departments in the colleges and certain permanent 
officials directly occupied. with the organisation of the work. 
The trade representatives are largely chosen from the masters’ 
associations and the trades unions. 

Although the compulsory powers have not been called into 
action, the attendance is satisfactory. Out of the 16,000 
young people between the ages of 14 and 17 who were not 
receiving education elsewhere, some 11,000, or nearly 70 per 
cent., were attending continuation classes last vear, most of 
them two evenings a week, and many three evenings, while the 
colleges supplied advanced work to nearly 4,000 others who 
were above 17 years of age. The trade workshops have not 
been open long, and have not nearly reached their full develop- 
ment, but additions are being made continually. Some 
caution is needful in a new development like this, as the ques- 
tion is obviously a large one, and the board has shown com- 
mendahle prudence in its method as well as courage in its 
policy. | f o 

From the tone of some of the letters it might be imagined 
that there is nothing available in evening educational facilities 
but the old Science and Art classes. Also it shows some 
ignorance of the matter to regard evening classes as intrin- 
-sically futile. We should cordially welcome any concessions 
which permitted of classes in the day-time for a part of the 
apprenticeship, and there is nothing in the act in the way of 
restriction to evening classes ; but I think any such day-class 
system should be grafted on the present scheme as additional 
educational oppertunitv, and the apprentice may quite well be 
required to give up part of his evenings during the rest of his 
time. | l 

Not only is the matter a large one, but its development is 
necessarily slow, The idea of self-education takes some time 
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to grow, aud requires careful and wise nursing. We have 
learnt by mistakes, and we have worked long for our results. 
The work must be undertaken seriously by the authorities, 
and the whole method of teaching and the equipment must be 
organised for the end in view, not as a re-hash of existing day 
elasses, and still less as a mild amusement for winter evenings, 

One essential for success, in our experiences, is that the schema 
must be continuous from the elementary day school. Ifa boy 
drops all study for three or four years, thea ho finds evening 
classes irkseme and difficult. He has to re-learn his arith- 
metic, gain anew habits ef steady reading and mental applica- 
tion, and the effort will probably exhaust itself and him in less 
than a single session. But if he is kept at it every winter from 
the time he leaves school he soon becomes ready for matter 
which interests him, because 1t is sound and intellectual. Hence 
very careful co-operation between a!! the educational bodies 
and the trade organisations is of first importance.’so that there 
may be no hiatus in the course of study, no discouragement to 
the tender plant of educational fervour. The same principle 
will be found necessary in the details of the ordinary class 
work. These lads come after a hard day's work, giving up 
their not excessive spare time, and if there is delay and waste of 
time, imperfect preparation and inadequate help, they soon 
begin to drop off, and the chain ef classes being once broken, it 
will often not be resumed. The mode of teaching likewise 
requires care. It must he a happy blend of the academic, the 
informative and the popular, with a strict but not short- 
sighted eve to the object of the class. Both time and brain 
energy are limited, and must not be expended on side issues, 
which might be quite desirable in the move ample and compre- 
hensive college lecture or laboratory afternoon. 

Finally, it must be realised that the technical college by 
itself can do httle, however much it may desire to show its 
interest and sympathy. The work must begin long before the 
college can usefully accept the student, and, indeed, many of 
the students will never attain to a college course. The trade 
class pure and simple is probably better kept under the School 
Board, which can levy rates and can exercise comoulsory 
powers of attendance. We find, in fact, that only a small 
proportion go on to higher work, though the number is steadilv 
growing. The 4.000 college students mentioned above con- 
sist chiefly of people with a secondary school education. and 
this allows of a standard of work suitable only to the more 
intelligent and earnest of the lads from the primary schools. 
And I believe this is as it should be.—I am, &e., 

Edinburgh, Dee. 5. Francis G. Barry. 


DETERMINATION OF CONTRACTS WITH THE ENEMY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: There is a widespread feeling that the recent Trading 
with the Enemy (1914) Amendment Act still insufficiently 
covers the ground, notably in the case of contracts with the 
enemv. 

It will be remembered that in its passage through the House 
an amendment was actually proposed by Mr. Morton that a 
clause should be included to the effect that the Secretary of 
State or the Board of Trade should have power to determine or 
suspend anv contract made between a British subject or cor- 
poration and an enemy alien, and also contracts for the supply 
of goods imported from an enemy country. Unfortunately, 
however, the amendment failed to secure sufficient support to 
become incorporated in the bill. It appears that it was not à 
question of active opposition, but merely that the issue ap- 
peared complex, and that the real facts of the case were not 
sufficiently put before the members for them to appreciate the 
pressing necessity of the case. | 

The Attorney-General, however, in dropping the amendment, 
gave hope that although the matter was not dealt with in the 
present bill it might receive later attention. The chief difti- 
culty that weighed with him was the difficulty of gettmg an 
adequate commercial expression as an amendment which would 
cover all the exceedingly complex cases which would have. to he 
dealt with under such provision. He stated, however, that if 
after consulting with sume of the members of the House aud 
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certain commercial people, he was convinced of the need of legis- | he confronted is the lighting of many camps and batraeks which are 
springing up-all over the country to house Lord Kitchener's Army. It 


lation on (his question ot oo me S of contracts, he w ould is obvious that the lighting of these large areas in remote distrietsis quite 
meet. In conference vertere nmen i ud of the House, BOING leading a special problem. This matter was recently commented upon in tho 
commercial men, and possibly some judicial authorities, with a | ~ Sanitary Record, * The writer pointed out the inadequacy of geueral 
view to coming to some definite measure of opinion, (This can | rules, such as the provision of a certain candle power per foot of Hoor 
be verified by reference to ` Hansard. ”) space. lt would be better to make provision for a certain illumination 
"aun ie ] ` therefore, that a further amendment bill mav according to the use to which the interior is to be put. Another ini- 
There is hope, thereto Rd Ier H 1€ nx au : nay portant. question for the military authorities to consider is the lighting of 
be introduced next session. dealing specifically with this im- | rifle ranges. Not only in the new armies but in connection with the 
portant question, and it is Important that the commercial men volunteer associations this is worth studying. The most essential point 
in general should be prepared to support any movement which | /5 the illumination of the targets evenly and by means of lights concealed 
m b ade in the direction of urging t] z essit vof cic] from view, so that there is nothing to distract the eyes of the firing party. 
pay be made I the direction OF urgmg the necessity or such Turning next to the general effect of the war on the lighting industry. the 
bill. question of the maintenance of supplies of necessary materials in the 
The great thing 1 that the cemmercial world shall be | lighting industry, some of which have been hitherto received from 
unanimous on the main lines of action proposed. Unless this | Germany or Austria, requires a very exhaustive inquiry. In order to 
e v«General will simply Iet the matter deiftcand make a complete survey of the situation it is necessary not mercly to 
SOE CLOT ey ue ua E examine the present position but to consider the future possibilities in 
report to the House that legislation on this question is impos- | the event of the war lasting a considerable time. 
sible. owing to conflicting diversity in the representations made 
to him by the commercia] world of what it was necessary to 


The unusual lighting conditions prevailing in London and in various 
other localities have naturally been much discussed. In considering 
these measures one would also have to bear in mind how far they are 
dictated by the desire to economise gas, electricity, or lighting materials 
(mantles, carbons, &c.), and how far they are designed as a measure of 
defence. The most obvious change has been the alteration in the lighting 
of the streets, which applies also to goods vards, railway stations, and 
other large illuminated areas visible from above. The methods practised 
are broadly divisible into two classes : (a) diminishing the power and the 
number of the lamps; (b) covering the lamp globes with obscuring bands 
so as to block out the rays above and restrict the illumination below. lt 
is obvious that various combinations of these methods might be used to 
give the same result, as far as the essential object of the changes is con- 
cerned, but might, at the same time, be widely ditferent in their results 
from the illuminating engineering standpoint. For example, the width 
of the obscuring band has a very material effect on the illumination of 
the roadway ; to the uninitiated it would appear that in some cases the 
amount of obscuration is undulv high and the merging cone of light verv 
restricted : also that the area illuminated is very much less in some cases 
than in others. Naturally the practice in this respect may be expected 
to vary, according to the importance of the locality and the nature of the 
strect. ; 

According to the most recent regulations, permission may be given to 
turn on the lights to their normal value in case of a fog. As matters 
stand it would hardly be possible to do so in many cases, owing to the 
obscuring of the lamp globes: this points to the desirability of having 
alternative methods of lighting—e.g., some lamps unscreened, which are 
unlighted under ordinary conditions but could be turned on in a fog ; or 
small candle-power glow lamps as adjuncts to the are lights and used 
instead of them (as is done even under normal conditions in some streets 
late at night). [ ean recall several cases of streets lighted by ineandeseent. 
cleetrie lamps, a considerable proportion of which have been completely 
removed. Needless to sav. in case of fog there would be some trouble in 
bringing the light back to its normal condition. sinec it would be neces- 
sary to send round men to replace the lamps that have been taken away. 

Speaking generally, the chief point of interest. to the lighting engineer 
is. How far is it necessary to diminish the total amount of light, and how 
far is it possible to meet the required conditions merely by redirecting 
the rays? Public safety, of course, comes first. But granted this, 
the minimum inconvenience would naturally be caused by the latter 
method. An observation of the present conditions leads one to suppose 
that it might be possible, without detriment to the authorities! wishes, 
to aim at greater uniformity of illumination, at least in the less important 
streets, and less "spottiness;" Besides specifie regulations as to the 
number of lamps to be turned on in certain streets, it might be useful to 
specify that the unobscured rays should be included within a certain 
prescribed maximum angle. The greater the permissible angle the less, 
of course, the inevitable spottiness. 

However, taking the conditions as they are, what is the effect. of the 
diminished lighting ? One finds a fairly general impression that the 
absence of light has a certain depressing etfect, that it tends to keep 
people indoors at night, thus checking the patronage of entertainments 
and even shopping, In some American cities statisties have been ob- 
tained purporting to show that light attracts crowds, and that the most 
brightly illuminated streets receive the most traffic. It would be inter- 
esting if some numerical data could be obtained from well-known stores 
in London showing how the diminution in light has affected custom, 
Certainly the change has done more than any event in recent vears to 
bring home to the general public the importance of adequate hghting in 
the streets. 

This leads me to another important point—the effect of diminution of 
light on traffic and in causing possible accidents. Here it would be most 
useful for future guidance if a careful record of accidents in the street; 
we know that scarchlights are being widely used on land, sea, and in the could be kept. The available data are somewhat difticult to interpret. 
wr. Flare Jights are being used to enable the troops to dig trenches hy In some quarters it has been declared that the number of street. casualties 
night, and various forms of portable illuminants (acetylene, oil, &c.) have bas considerably increased since the regulations came into force. On 
heen employed in connection with transport and hospital work. Besides the other hand. the most recent official announcement suggests that this 
ARE e of destruction, light has also been the means of pre- ee Fu 2A at n ae the desirability of 
ME ein. acilitating the search for the wounded, and in making H Au) Pe a b nerd Had H at the danger is recognise). 
le operations jn the hospital tent which could never have been l ut it may be pointed out that, simuitaneous with the change in the light, 
m the primitive lighting arrangements used in campaigns in Rive ieee, quld quu IL Li D LL EL AR LM T 

"gone hy, A particular problem by which the authorities must now * Nov. 13, 1914, g ; 


emhody. 
Contracts involving quite a colossal amount in the aggregate 


are being held up pending definite legislation on the subject, 
but immediately such is forthcoming such contracts can be 
transferred to British firms, and a huge amount of labour be 


straightaway emploved.—L am, &c., 
London, Dee. 8. T. W. Cork. 


LIGHT YOUR GOODS, NOT THE PAVEMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: Owing to the Police regulations, the subject of shop 
window lighting has received more attention recently than it 
has ever done. A walk down any of our leading shopping 
thoroughfares on any evening will be rewarded by the sight 
of many amateurish attempts at light diminution. A much 
favoured method ts the fixing of tissue paper shades round bare 
lamps. This is not oply ineffective from an illumination stand- 
point, but is a distinct source of danger, as witnessed by the 
large amount of badly scorched tissue paper seen. As a result 
of the lack of illuminating knowledge, the results achieved are, 
more often than not, gained at the expense of practically the 
total sales value of the show window itself. Yet it is quite 
possible to lizht a window in such a way as to ensure a brilliant 
light on the geods and at the same time avoid glare on the 
pavement. 

The British Thomson-Houston Co. (Ltd.) have, as vou 
know, had a large amount of experience in shop lighting, both 
for the inside of the shop and for the show window. . Those cf 
eur customers who installed concealed lighting before the war 
have had cause to congratulate themselves since the war, as 
they have been called upon to make few, if any, alterations in 
their lighting arrangements.—I am, &e.. 9 F. W. WirLcox, 

General Manager Lamp & Wiring Supplies Dept., 

British Thomson-Houston Co., London, Dee. 7. 


ILLUMINATING ENGINEERING IN WAR TIME. 


A discussion on this subject took place before the Tlumi- 
hating Kngineering Sccietv at the Royal Society of Arts on 
Tue:dav, December Ist. Mr. Leon Gaster opened the dis- 
clssion and, we vive belew an abstract of his remarks and these 
vf ether speakers who took part in the disenssion, 

Mr. LEON GASTER : My object in introducing this discussion js to point 
out how some aspects of the present situation affects the illuminating 
peering movement, and to consider what service the Illuminating 
ae Society can render to the lighting industry and the nation 
at the present time. As to the part illumination is playing in the war, 
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the volume, and probably also the speed, of tho traffic and also the 
number of people using the roadway, have enormously diminished. 
Moreover, it is obvious that by taking special care in crossing streets,&c., 
people can avoid to a great extent accidents which would certainly occur 
if they went about their business in the ordinary manner. Again, it is 
well known that even in ordinary times the use of excessively bright 
‘headlights on motor cars has been condemned as leading to accidents, 
Previous to the war attempts had alrady been made to improve the 
design of headlights and particularly to avoid those dazzling conditions 
which are occasionally met with and which may be a menace to the safety 
of the public. It is possible that the experience gained at the present 
moment may lead to permanent and more thorough regulations on this 
point. 

Yet another change during the last few months has been the diminu- 
tion in the amount of light in public vehicles. A few months ago we had 
a discussion before our Society on the lighting of tramways and railway 
carriages ; it was pointed out that good illumination is now an effective 
method of attracting travellers. It would be interesting to know whether 
one could trace any distinct diversion of traffic to the underground rail- 
ways—almost the only place where the illumination is * as usual "— 
while those who use the "buses and the tramcars travel in a dim and 
religious light. There is need for some judgment in the means adopted 
to reduce the light in these public vehicles. Here again the illuminating 
engineer is inclined to ask whether it is inevitable to cut down the light 
as & whole by obseuring lamp bulbs with blue lacquer, or whether it 
would be possible by equipping lamps in suitable shades leaving enough 
light to read by, and yet rendering the vehicles sufficiently indistinguish- 
able by night. The arrangements in some of the tramcars have been 
modified lately. and there is some indication of the acceptance of this idea. 

The next point that deserves attention is the effect of present condi- 
tions on the lighting of the shops. Presumably there is no objection to 
a merchant illuminating the interior of his shops as brightly as he pleascs, 
so that in this branch of work, apart from the natural depression in trade 
caused by the war, there should be no difficulty, illuminating engincering 
continuing as usual. 

As regards the window lighting, the chief point of interest is that the 
recent regulations arc driving entirely in the direction advocated by us 
for other reasons. It has been consistently pointed out that the finest 
effects in shop-window lighting are to be achieved by treating the window 
like a stage, where the brightly illuminated objects are made the chief 
points of interest and the lights themselves are concealed. At the present 
time this method is employed by most of the leading stores of London, 
and time has shown the correctness of the views expressed at that time, 
which are now endorsed by the leading contractors. Naturally the 
present regulations have had the effect of practically eliminating what 
is known as " parade lighting." In some cases the lamps employed for 
parade lighting are so powerful that some means of softening the light 
might be encouraged even in times of peace. A walk round any of the 
streets of London just now reveals an extraordinary diversity in the 
appearance of shops, and in the means adopted to comply with the police 
regulations. Almost invariably the outside lamps are extinguished. 
Lamps in the window are swathed in varied degrees of opacity and colour : 
in some instances the fact that the bare lamp bulbs have been tinted blue 
is apparently accepted as complying with the requirements of the 
authorities. Needless to say, these amateur efforts result in very in- 
different window lighting, and it may safely be said that in most cases it 
would pay the merchant to adopt concealed lighting in preference. It 
is quite obvious that the problem of deciding when and how lights should 
be diminished is an exceedingly difficult one for the ordinary police 
constable to determine, and it seems reasonable to suppose that the help 
of some members of our Society, who are accustomed to dealing with 
problems of this kind, would be of value to the authorities. It would 
perhaps be desirable to have a rough standard of permissible intrinsic 
brilliancy. The use of concealed methods of lighting should surely be 

encouraged, and it seems reasonable to suggest that a general recommenda- 
tion on these lines would go far towards supplving a simple rule for 
merchants to follow. If, in addition, some limit to the illumination is 
necessary in order to avoid undue lighting of the pavement it should not 
be verv difficult to frame an additional recommendation on this point for 
the guidance of contractors. There does scem a need for some more 
explicit recommendations which could be generally adopted and which 
would leave as little as possible to personal interpretation. If there is 
to be a penalty for non-compliance with official recommendations the 
consumer and the contractor should be given definite information as to 
what is permissible and what is not. This applies particularly strongly 
to new installations which will have to be designed in such a way as to 
meet the present conditions. 

Somewhat similar considerations apply to illuminated signs. Natu- 
rally the first step of the authorities has been to extinguish the giant 
signs (such as those on the Embankment) which form such conspicuous 
landmarks), hut care should be taken that a regulation of this kind does 
not assume too arbitrary a character; there are many mildly luminous 
and quite inoffensive small signs which should not be included in the 
above category. 
the shop or an advertisement should also be considered. It may serve 
to screen the lamps which are placed at the top of the window, and, 
provided the brightness is not much above that of the contents of the 
window, there would not seem to be any objection to this form of trans- 

parency sign. But in any case the existing regulations could be complied 
with by merely using some form of silk shade for the time being. 

Although the changes in lighting have inevitably been productive of 
some inconvenience, we must, of course acquiesce in measures which are 


The use of an illuminated facia carrying the name of. 


considered desirable in the interests of public safetv. Meantime we may 
expect that some ultimate good from the illuminating engineering stand. 
point will result. 

Mr. F. W. GoopENOUGH said that the difficulty in connection with the 
diminution of lighting was to know exactly what the authorities would 
pass and what they would not. At present there was not a great uni- 
formity of instructions on that point. The object of the mecting was 
not to criticise the authorities, but if possible to bring out practical sug. 
gestions which the Society could place before them. He was afraid that 
effective inside lighting would not do away with the uscfulness of outside 
lighting properly arranged, because the latter was used more for the 
purpose of attracting people to the road at night time than for lighting 
the goods in the shop windows. 

Mr. J. W. T. Warsu (National Physical Laboratory) dealt with the 
subject of glare from motor car headlights, and mentioned a method now 
being adopted by Mr. Paterson in which the top segment of the beam was 
screened, This method, while preventing any glare from reaching the 
eyes of an oncoming driver, did not diminish the actual light thrown upon 
the road. 

Mr. F. BainEv (City of London Company) said that the diminution of 
lighting in the City of London had had to he done at very short notice, 
which was, of course, not an casy matter. The Police Authorities were, 
however, to be commended on the manner in which they had set to work, 
In connection with rifle ranges, it seemed to him to be very desirable to 
adopt some more effective means of illuminating both the target and the 
firing line. . 

Mr. W. J. Liberty said that the diminished lighting in its present 
form made drivers of vehicles more careful, and, in fact, during the last 
three months accidents in the City of London had decreased instead of 
increased. The normal lighting of the City was something of the order 
of 1} million candle-power. whereas under the new regulations it was 
nearer ] million. As to the effectiveness of the new regulations, he, with 
certain other gentlemen, upon going up into the ball of St.Paul's had 
found it very difficult indeed to locate certain objects. In order to get 
a comparison of the present lighting he found that it would be necessary 
to go back about 50 years. 

Mr. T. Ritcuie said that the matter had to be considered from the 
point of view of the man overhead, and not of the man on the ground 
level. He thought that nothing very practical could be done until they 
had the report of the observers who had been specially told off to study 
the matter. In regard to the diminution of street lighting, he knew of 
a case where mechanical and electrical alterations had been made to the 
lamps whereby it was possible to have cither alternate lamps at full 
power or alternate lamps at half power, with the result that both the 
carbon and the eurrent bill had been very materially reduced, while the 
efficiency of the lighting had been maintained. 

Mr. A. CUNNINGTON (L. & S.W. Railway) spoke of the difficulty that 
had been experienced in diminishing tho lighting of goods yards, &c.. 
where experience had shown that horizontal minimum illumination could 
not be used as a standard. As to the effects of diminished lighting 
generally, hc personally had not found it inconvenient. 

Mr. F. W. WiLLcox referred to the amount of waste going on under 
the present circumstances. He considered that it would be much better 
to put some of thc lights out altogether than to leave them burning in 
their present state. Very crude methods seemed to be employed for 
interior lighting, and in that. connection there was certainly a wide field 
for improvement. If shopkeepers had adopted the method of stage 
lighting they would have been saved a good deal of trouble. 

Mr. Macintyre (Office of Works) regretted that it was impossible 
for him to take part in the discussion in an official capacity. In con- 
nection with the lighting of rifle ranges, good lighting did not teach a man 
to shoot in the dusk, and at the front there was a good deal of shooting to 
be done at such times. Tn his opinion many improvements could be made 
in lighting generally, and the present was the very time to set to work on 
them. 

Mr. F. C. TiLLeYy felt that one of the good effects of the war would be 
that shopkeepers would in future look at the subject of lighting as 4 
matter of personal interest. 

Mr. L. GASTER said there was no time for him to reply to the discussion. 
He wished, however, to suggest that perhaps it would be possible for one 
member of the Society in each district to volunteer to help the authorities 
in the case of disputes. If such assistance would be accepted, he would 
Le very willing to enrol as No. 1. 


Railway Lighting in America.—In a report. presented to the 
Association of Railway Electrical Engineers it is stated that 
more than one-half of the cars in use on the principal America 
railways are now electrically lighted. The number of elec- 
trically-lighted railway cars has increased from 11,017 in 1911 
to nearly 19,000 in 1914, an increase of about 72 per cent. 
The greatest growth has been shown by the storage-battery and 
axle-generator system, while the number of head-end installa- 
tions has increased by about one-third the percentage of axle- 
lighting installations. Nearly 260,000 lead storage battery 
cells are now in use in the car-lighting field, compared with 
32,000 nickel-iron cells, although the number of cells of the 
latter has increased nearly six times in the last two years. 
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ELECTRIC CHRISTMAS PRESENTS. 


Our American friends are beginning to find themselves 
severely handicapped by having adopted an almost universal 
voltage of 100 to 120 for public supply to domestic con- 
cumers, They are already showing their appreciation. of 
ihe work which British electrical manufacturers and supply 
station engincers are carrying on with high-capacity cooking 
and heating apparatus. They now realise that on the low- 
voltage domestic service they cannot conveniently utilise 
individual apparatus rated much above 2kw. This fact 
explains the high pitch of development to which American 
electrical manufacturers have brought certain types of 
individually heated apparatus. These devices are designed 
for connection to lamp-holders, and the trade expression 
for them, which has been coined specially, is “ socket-hole 
apparatus.” In America a lamp-holder is a “ socket hole.” 
So far as we can gather, this class of electrical material is 
enjving an increasing vogue. The sales appear to go up 
enormously at Christmas time, when certain popular types, 
such as toasters, chafing dishes, teapots, coffee percolators 
and the like are found to make most acceptable, and it must 
also b» said most seasonable, presents. The manufacturers 
carry on a vigorous publicity campaign in th» magazines 
and newspapers, and some of their advertisements are of 
the most compelling character. They induce sales on sight, 
and are effective through the mail. This is not all. The 
makers! representatives call on hardware dealers, jewellers, 
department stores and retailers of fancy goods of ‘every 


features and general utilitv of the apparatus. 


kind, and arrange for attractive window and counter dis- 
Then the electricity supply undertakings having 
showrooms also assist the general business of sales by 
advertising and by working demonstrations of the chief 


plavs. 


The net 


result of these various efforts is the establishment in the 
public mind of the idea of electrical table utensils as appro- 
priate presents. 

The fact that British domestie electricity supply is mainly 
given by high-voltage circuits (200 to 250 volts) is stimu- 
lating a demand for high-duty fires and cookers. It is, 
however, tending to leave somewhat undeveloped the types 
of individually heated apparatus, although this class of 
electrical material was first designed, by electrical manufac- 
turers as a means of attracting public attention to the use 
of the electric service for other than lighting purposes, We 
are pleased to see that several of the leading manufacturers 
and supply houses are taking steps somewhat on the lines 
adopted in the United States. Several firms have come 
forward this season, in spite of the fact that the war is 
expected to diminish thy public purchasing power, with 
offers in connection with toasters, irons, teapots, kettles, 
coffee pereolator:, &c., which, if they get properly taken up. 
wil! give a useful fillip to the individually-heated electric 
tible utensil. We refuse to believe that the British public is 
not interested in this class of electrical apparatus. If it can 
be sold to the number of many hundreds of thousands in 
America it can be sold here. A great deal more needs to be 
made of th» “ present ” idea. Those who are in a position 
habitually to indulge in an interchange of presents frequently 
complain oí th^ lack of novelty and the narrowing selection 
offered in the presents themselves. We believe that non- 
electrical houses, such as jewellers, fancy goods stores, 
drapers and similar classes of traders, will eagerly take up 
this material. At present they will probably complain that 
little or no effort is made to cultivate their business. Finally, 
there is th» question of price. Some people argue that 
electrical apparatus is much too expensive. We think the 
answer to this is that, where presents are concerned, price is 
usually a secondary consideration. There is no individual 
electrical utensil which is at present priced much above two 
guineas. The figures range mostly from a half-guinea to a 
guinea and a half, and these do not seem excessive 
amounts to pav for a nice Christmas or New Year gift. 


F 
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LEGAL INTELLIGENCE. 


[ord 


Workmen's Compensation. 


At the City of London Court recently Gco. Harrison sought to recover 
compensation from the Associated Newspapers (Ltd.) for having Rrus- 
tained an attack of telegraphists’ cramp while working for them. Re- 
spondents brought in W. C. Leng & Co., proprietors of the " Sheffield 
Daily Telegraph," as third parties, and elaimed 25 per cent. contribution 
from them, 

Harrison's case was that he contracted the cramp while working on the 
“ Daily Mail," but he was not aware at the outset what he was suffering 
from. Ho was employed by the * Sheffield Daily Telegraph "* as a tele- 
graphist from May, 1910, to December, 1912, when he went to the 
* Daily Mail," working for them until September, 1913, when he left, as 
he could not work the telegraph instruments. The * Daily Mail " had 
paid him £l a week from Sept., 1913, to Sept. 25, 1914, and it was then 
stopped. His wages had been two guineas a week. He worked the 
Wheatstone and Gell perforators and the Morse key at the “ Daily Mail." 
There were manifestations of cramp before he left the '* Sheffield. Daily 
Telegraph." He had done no work since he left the “ Daily Mail," 
because they promised to find him other work, and they had not done 
so. He worked considerably harder for the " Daily Mail” than in his 
previous situation, though his hours were the same, but the previous 
salary was 30s. a week. 

Dr. CowEN said that Harrison could not follow his occupation as a 
telegraphist. He had, no doubt, suffered from premonitory symptoms a 
long time before the actual cramp appeared. 

For the ** Daily Mail," Dr. T. GRAINGER STUART said that Harrison's 
condition must have been coming on for two or three years before he 
began working for the ** Daily Mail." 

Dr. W. E. Ler, for the * Sheftield Daily Telegraph,” said that Harrison 
did not complain of feclings of cramp while working for that paper. His 
present, condition was due to his more continuous work on the " Daily 
Mail " for nine months as against his several years of less strenuous work 
on the “ Sheffield Daily Telegraph.” 

Judge Renroun held that. Harrison was still incapacitated, and must 
go on receiving the £1 a week, of which the “ Daily Mail " was to pay 
three-quarters and the * Sheffield Daily Telegraph " one quarter. Those 
contributions would date back to the date of the accident, and the costs 
would be arranged in the same way as the compensation, 


Electricity Works Valuation. 


Tn the Valuation Appeal Court, Edinburgh, last. week, before Lords 
Johnston, Salvesen and Cullen, the Arbroath Electric Light & Power Co. 
appealed against an entry of £1,215 in the burgh valuation roll in respect 
of their works and mains, claiming that £500 should be the entry in the 
roll. By a majority the Valuation Committee had fixed the valuation 
at £1,100, and the appellants now contended that the method of valuation 
adopted by the assessor in taking only one year’s accounts was not. in 
accordance with the proper application of the revenue basis; that an 
average of at least three years’ accounts should be taken ; and that prior 
to this year the assessor based his valuation on an average of three years’ 
accounts, and 1913 was an abnormally good year for the company. The 
assessor held that in 1913 additions were made to the plant and ma- 
chinery to the amount of nearly £8,000, increasing the value hy one- 
third, and accordingly the profits earned in 1911 and 1912 did not reflect 
the earning capacity of the undertaking in its present state, while the 
profits of 1913 did more nearly represent that carning capacity. 

After hearing legal arguments, their Lordships made avizandum. 


C. Miller v. Telford, Grier & Mackay. 


Before Lord Dewar in the Outer House, Edinburgh, pursuer recently 
sought to recover from defenders, a Glasgow firm of electrical engineers, 
£500 in respect of personal injuries.  Pursuer had been in the employ- 
ment of a firm of makers of lifts and cranes, and on July 8, 1914, he was 
engaged in fitting a lift in Aultmore House, where defenders were en- 
gaged in fitting up an electrical installation. While he was working in 
the shaft of the lift, some workmen in the employment of defenders began 
work at the top of the shaft. The latter were warned to be careful in 
their operations, in the eourse of which they dropped down the shaft a 
brick, which fell upon pursuer's head and seriously injured him. Pur- 
guer attributes fault to defenders, who deny liability and plead contri- 
butory negligence. They state that pursuer was aware that their work- 
men were working at the top of the shaft, and also of the nature of the 
operations, and was thus advised of the danger he ran in continuing to 
work at the bottom of the shaft, Issues were ordered for trial by jury. 


BUSINESS NOTICES. 


Messrs, Mossay & Co., Horseferry-road, Westminster, London, 
S.W., have concluded arrangements with Messrs. Ransomes, Sims 
& Jefferies, Orwell Works, Ipswich, for the menufacture of the 
* Orwell” electric battery chassis, with front wheel two motor drive 
and underslung battery. Messrs. Mossay & Co. will heve the sole 
gelling agency for Grea‘ Britain and Ircland for these vehicles. 


The offices of Venner’s Electrical Cooking & Heating Appliances 
(Ltd.) have been removed to Venlectric Works, 66 and 68, Wands- 
worth-road, London, S.W. Telegrams: Venelcoapp, Claproad, 
London. Telephone: Hop 1,085. 


Messrs. Scholey & Co. have been appointed British representatives 
of the Taylor mechanical stoker interests, these being controlled 
in the United States of America by the American Engineering Co. 

The Mead Cycle Co., Liverpool, notify that, having a large factory 
end extensive manufacturing facilities, they are prepared to accept 
sub contracts for the making and supplying of various goods, or to 
co-operate in other ways with those who hold War Office and 
Admiralty contracts. 


Patent Amendment.—-Mr. Charles Zenk, Mansion-terrace, Cran- 
ford, Union County, New Jersey, U.S.A., secks to amend the speci. 
fication of letters patent No. 11,886/1913, granted to him for " Im. 
provements in and relating to commutators for dynamo electric 
machines; Particulars of the proposed amendment were given in 
the “ Dluscrated Official Journal (Patents), of Dec. 2, 1914, and 
notices of opposition must be sent to the Patent Office, London, 
within one month trom that date. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors and the publie examination of 
Alfd. J. Loader, medical electrician, 15, Carr-road, Nelson, will take 
place on Dec. 18 at the County Court, Burnley. 


The first meeting of creditors of Geo. Edwd. H pkins, electrical 
engineer, 48, Wolverhampton-strect, Dudley, will take place on 
Dec. 11 at 1, Priory-street, Dudley, and the publie examination on 
Jan. 5 at the Court House, Priory-street, Dudley. 

A meeting to receive an account of the winding up of the Midland 
Electric Corpn. (1900), Ltd. (in vol liq.) will be held at the North- 
Western Hotel, Lime-strect, Liverpool, on Jan. 12. 


Deed of Assignment.—A deed of assignment was executed on 
Aug. 7, 1914, by Robt. Crust, clectrical engineer, 40, Brook-street, 
Bradford, and claims are to be sent to Mr. P. Hodgkinson, 48, 
Nunbridge-road, Bradford, preparatory to the declaration of a final 
dividend. 
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EXTENSIONS. 


Bethnal Green (London).— The Council have acquired a site in Noy 
Tyssen-street for a sub-station. 


Blackpool.—The Electricity Committee have appointed a deputa- 
tion to visit other towns to inspect modern types of boilers. At the 
Council meeting last week Ald. Brodie said that they were spending 
about £25,000 on extensions, and they wanted the best type of boiler. 


Colwyn Bay.—Last week the Council decided unanimously to apply 
to the L.G. Board for power to borrow over £35,000 for the erection 
of refuse destructor and electricity works at Bron-y-nant. 

It was first resolved to apply for a loan of £6,600 for the destructor, 
including cost of land, &c., and then Mr. Bevan proposed that sanction 
to borrow £28,154 be sought for the generating station, cables and other 
works. 

In reply to requests for delay, the chairman of the Electricity Com- 
mittee (Mr. D. Gamble) said that it was not likely that if the scheme were 
postponed better terms of borrowing or lower prices for material.would 
be obtained. Another reason for going on was the fact that if they did 
not do so they would have to enlarge the present station which was in the 
heart of the town, on a site already congested. In the last four vears 
they had increased the number of consumers at an average rate of 100 à 
year, and he believed the same inerease would take placo this year. lf 
they had to refuse more consumers he did not know what their legal 
position would be. At the new works are to he installed steam turbines 
and three-phase generators, and at the outset a 1,500 kw. set, generating 
current at 6,000 volts, will be installed. Current will be transmitted by 
underground cables to the present. station in lvy-street, where it will he 
reduced to the voltage of the present supply (namely, 220 for lighting and 
440 for power) through rotary converters. 

The resolution was then carried unanimously. 

Coventry.— As stated in our last issue the Corporation have decided 
to apply for sanction to a loan of £46,932. 8s. for extensions of the 
buildings and plant at the clectricity works. 

Councillor LEE said that in moving the recommendation he felt a 
source of pride and gratification. With regard to the plant that was to 
be installed, the Committee had gone very carefully into the matter. 
assisted by their able engineer (Mr. G. Tough). They had practically 
got to the full extent of their steam producing capacity, and they had 
large manufacturers demanding further supplies which must be provided. 
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Everyone knew that, fortunately, the largest industrial concerns in the 
city were very busy, and at present orders were being demanded by the 
Government, which would require new plant being put down by manu- 
facturers, and that required energy. The growth of the undertaking was 
somewhat marvellous; the electricity department was practically tho 
mainspring of the industries of their city ; almost every manufacturer, 
with one or two exceptions, got their energy from the department. There 
was, therefore, a duty devolving upon the Council to sce that the clec- 
tricity undertaking was up to date and always efficient, and they must 
have sufficient reserve so that manufacturers might get energy without 
any risk being taken as regarded supply. In 1907 the units sold were 
3,050,785, and in 1914, 16,508,388 ; the maximum load on the station 
was 2,237 kw. in 1907 and in 1914, 8,240 kw. The latter figure was still 
increasing as three manufacturers were putting down plant. In 1907 
the revenue was £27,145, compared with £71,207 now; net profit was 
£5.114, against £21,749. In 1907 tho works cost was 0-66d. per unit, 
against 0-34d. to-day, the total cost being 1-20d. against 0-65d. In 1907 
the number of consumers was 951, to-day it was 3,174; capital expen- 
diture was now £337,877, against £179,960 in 1907. These figures 
showed marvellous reductions and proved that the clectricity under- 
taking, under the capable management of their engineer, had been most 
efficiently managed and that the plant that had been put down had 
shown its worth, and proved its efficiency. They felt confident that the 
new plant would be equally efficient. The last boiler house extension 
was in 1907, and the present one would practically cover the whole of the 
ground. They were going to put down four boilers and there would be 


provided in respect of cooling towers, £550 for a motor Jorry and £1,600 
as a proportion of costs of the Corporation Act of 1912. 


Stepney (London).—The Council is recommended to apply to the 
London County Council for the advance of £15,000 for mains exten- 
sions and £3,000 for house services. Mains are to be extended in 
Prince's-square, St. George-in-the-East and Albert-square, Ratcliffe. 


Turton.—The Council have received sanction to borrow £3,560 
for the electricity undertaking, including £1,060 for excess expendi- 
ture up to March 31 last, £2,150 for maius, £250 for services and £100 


on meters. 

Witney.— At the meeting of the Council last week the Finance 
and Electric Supply Committee minutes referred to a report by the 
consult ing engineers (Messrs. May & Hawes) as to the expenditure in 
respect of the electric supply loans of £6.800. 

The Committee were of opinion that the firm's report was most. satis- 
factory. Messrs. May & Hawes reported that the extension of the elec- 
tricity undertaking and the final payments under the various contracts 
had been completed. Their valuation of the company’s undertaking 
and the preliminary estimates for the purchase, improvement and 
extension of the undertaking were submitted in October, 1910, and the 
scheme was approved by the Council in due course. In May, 1912, the 
L.G. Board sanctioned a loan of £6,800, including £3,650 for purchase and 
improvements of undertaking, £2,400 for extensions of generating plant 
and £700 for mains and services. The total expenditure was £6,819. 1s. 6d. 
The loans for the purchase. improvement and extension of the under- 
taking showed a saving on the estimates, but the mains account showed 
an excess of practically the same sum. 

The report was adopted by the Council. The chairman of the Com- 
mittee and Mr. Viner, who speke on the report, congratulated Messrs. 


May & Hawes on the closeness of their estimates. 


GENERAL. 


Aylesbury.—The consulting engineers (Messrs. Kincaid, Waller, 
Manville & Dawson) report that they have provisionally agreed upon 
terms of supply to Messrs. Hazell, Watson & Viney’s Printing Works. 

It is proposed to supply electric current at 13d. per unit for a minimum 
payment of £200 per annum, such charge to be subject to increase or 
decrease proportionate to the price of oil being above or below a standard 
price of 70s. per ton, viz., 0-2d. per unit for every 5s. per ton, the con- 
sumers to be entitled to a maximum of 74 per cent. of the power con- 
sumption for lighting at the power rate, all additional lighting current to 
he paid for at 41d. per unit, the arrangement to be terminable by three 
months’ notice on either side at the end of three years, or by similar notice 
expiring at the end of any subsequent year. The Electric Light Com- 
mittee recommend that these terms be confirmed, subject to a proper 
contract being entered into, and they also recommend that in order tg 
meet the demand a power cable be Jaid at a cost of £670. 


Birmingham.—Owing to the greatly increased demand for elec- 
trical energy, especially for power, the Electric Supply Committee 
held a special meeting last week to consider the position and to 
provide for the necessary extensions, It is stated that the abnormal 
requirement of electric power is largely due to Government contracts 


room for another four. 
In seconding, Councillor BATES said that the capacity of the works was 


10,000 kw., but they had reason for knowing that during the coming 
winter they would require at least 9,000 kw. Therefore, the reserve was 
very close indeed, and in case of accident he was afraid some of the clec- 
tric light consumers would suffer considerable loss. In order to add to 
the capacity they proposed putting in plant which would produce another 
3,000 kw. 

Dover.—The L.G. Board have sanctioned a loan of £1,000 for 
extensiong of electric supply cables. 

The electrical engineer (Mr. L. W. Woodman) has reported that it will 
be necessary to make some extension of the generating plant. There was 
some difticulty in getting delivery and as the plant should be at work by 
October next a sub-committee of three has been appointed to consider 
the matter. It is suggested that a new 1,000 kw. set be installed and that 
one or two of the small old sets be displaced. 

Eccles.—The Council has received sanct ion to borrow £3,000 for 
mains and £450 for a coal conveyor and clevator. 

The Electricity Committce has decided to discontinue the use of the 
old type transformers and to use the type now recommended by the 


electrical engineer, Mr. H. W. Angus. 
The Committee is of opinion that the present is an inopportune time 


for the promotion of the I.M.E.A.’s proposed bill for additional powers for 
electricity undertakers. 

Epsom.—Mains are to be extended to supply the Epsom College, 
subject to a minimum consumption of 3,000 units and a three years’ 


guarantee. 
Hornsey.—The Council has received sanction to borrow £4,000 for 


house services, &c. 

Irvine.—Thc Dean of Guild Court recently passed plans for a 
transforming station, to be erected near Fullarton-street, for the 
purpose of reducing the voltage of the current from Kilmarnock from 
1,100 to 415 volts. It is expected that a supply of electricity will be 
available in Irvine by Christmas. 

London County Council.—On Tuesday sanction was given to 
St. Pancras Council to borrow £8,970 for its electricity undertaking. 


Newcastle-under-Lyme.—The L.G. Board have sanctioned a loan 
of £1,350 for a storage battery, cable extensions, &c. 


Poplar (London).—The Electricity Committee propose to carry out 
cable extensions at a cost of £6,922, which includes £500 in respect 
of switchboard extensions. | 
. The net profit of the electricity undertaking for the half-year ended 
Sept. JU was £2,414, compared with a loss in the corresponding period 
last year of £129. This is the first time in the history of the undertaking 
that an appreciable profit balance has accrued during the summer half- 
year, and, according to the electrical engineer (Mr. J. H. Bowden), the 
result is probably unique in electricity supply. 

Sheffleld.—Mains are to be extended in various parts of the city 
at a cost of £796. 

The Finance Consultative Committee lias been requested to approve a 
‘upplementary estimate of £25,000 on capital account in respect of mains 
for year ending March 25 next, and application is to be made for sanc- 
tion to borrow £85,400 for additional plant atNeepsend power house. 

The Council is recommended to enter into negotiations for extending 
the present contract with Willans & Robinson for a turbo-alternator, 
subject to a satisfactory price being arranged. 

The Electric Supply Committee proposes to instruct the Gencral 
Manager to place an order for 100 tons of electrolytic copper wire bars to 

made up into cables. 

E the current year's working of the clectricity undertaking, the Com- 
ittoe expects a surplus of £8,359, out of which £2,800 will have to be 


in connection with the war. 


Burton-on-Trent.—The Electricity Committee has appointed the 
borough eleetric engineer (Mr. Thomas Hall) as agent to the Corpora- 
tion in connection with the hiring out of clectric radiators, outside 


lamps, motors, &c. 
Dublin.—The Electricity Supply Committee have been compelled 


to cancel a contract for the supply of Conradty arc lamp carbons, 
but they have placed an order for 2,000 pairs of carbons at a greatly 


increased price. 

Eastbourne.—At the last meeting of the Electricity Committee it 
was reported that two more of the works staff had enlisted, and that 
it would be very difficult to keep the works going if any more of the 
skilled workmen of the staff enlisted, as there was now great diffi. 
culty in replacing them. 1t was resolved that before any more of the 
staff enlisted the consent of the Conunittee must be obtained, and 
notice to this effect was ordered to be put up in the works. 

In reference to the hutment camp at Summerdown-road, it has been 
decided to light the camp with electricity. The total unmber of lamps 
will be about 500, aud to supply this load it is proposed to instal a trans- 
former in a central position and run a high-pressure cable front Sun- 
merdown-road for about 400 yds. at a cost of £65. 


Epsom.— The Rural Council have been asked by Wimbledon 
Corporation to consent to their proposed application for a pro- 
visional order to enable them to supply electric current to the 
Avenue, Worcester Park. 


Hayle.—The Urban Council have consented to the Cornwall 
Electric Power Co.'s application to erect overhead high and low 
tension electric mains in the district subject to the regulations issued 
by the Board of Trade and subject to the approval of their engineer. 


FED 
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Knaresborough.-- At a "special mecting of the Urban Council on 
Mondax’ it was resolved to contirm the decision to apply for a pro- 
visional electtric lighting order. 

The Rural Council have unanimously resolved to oppose. the 
application of Harrogate Corporation for a provisional clestric light- 
ing order for the district. 

London Electricity Supply Scheme.— At the mecting of Islington 
Borough Council on Friday, Ald. Vorley, charman of the Lighting 
Committee,’ announced that a conference of London local. autho- 
ritics owning electricity works had been held at Shoreditch Town Hall 
that afternoon on the question of the Electricity Bill of the L.C.C. 

Ald. Vorury said it was impossible for either Ald. Batty or himself 
to be present, but their electrical engineer (Mr. A. Gay) attended. and 
reported that a resolution was unanimously carried to the effect that the 
conference was of opinion that the L.C.C. electricity scheme was pre- 
judicial to the cheap supply of electricity to London and to the interests 
of the Borough Councils owning electricity undertakings, and to the 
Interests of the ratepayers generally ; also urging the Borough Councils 
to present individual petitions against the Bil. He said that the Bill 
was full of the most controversial technical and financial difficulties, and 
that after consulting the Town Clerk, he now moved the suspension of 
the Standing Orders in order that he might move that the Council 
petition Parliament against the Bill. 

The suspension of the Standing Orders was carried, but ultimately it 
was ncreed to refer the matter to the Lighting Committee, 


Luton.—-The officers of the fire brigade are to report upon the 
establishment of a street fire-alarm system. 


Marylebone (London).—In our issue of Nov. 13 we set out the 
terms of settlement in the recent arbitration proceedings between the 
Electric Supply Committee and the Electrical Power Storage Co. as 
to maintenance of storage batteries.’ At the last meeting of the 
Council slightly modified terms of settlement were submitted and 
approved. 


North Wales Power Works.— Reports have appeared in the press 
that the power station of the North Wales Power & Traction Co., at 
Nantgwynant, has been seriously damaged by lightning, but we are 
informed that these were incorrect. 

During the week ended Dee. 5 there were incessant. storms of wind. 
rain and hail, accompanied during the night bv vivid lightning storms, 
All the'companyv'a System is by overhead. distribution at 10,000 and 
20.000. volts, and a certain amount of inconvenience was experienced 
owing to the feeders tripping, but this usually happened at night time. 
There is very little lighting load, so that the interruptions were unim- 
portant, none of the power customers were inconvenienced, and supply 
has been maintained as usual. The station was uot struck by lightning, 
its stated. » ' 38 

“Portrush.—Owing to the war the electricity supply scheme is to 
be deferred fer the time being, but the site for a generating station 
is t9 be secured and the sanction of the Board of Trade is to he 
obtained, mE 7 

Salford.—A new 5,000 kw. turbo-generator at the Frederick-road 
works Was started up by the mayor (Ald. A. Worsley) on the 2nd inst. 

"The Mayor said that. although the electricity undertaking had made 
good progress, there was every probability of still further success. There 
were still many large works in the borough without electric power, and 
they were looking forward to developments in that direction. 

Councillor Binninatos, chairman of the Electricity Committee, said 
a wide field was opening out in the possibility of electricity being used. 
not only for lighting and power purposes, but for heating and cooking. 
Of the £673.000 spent upon the undertaking, £263,000 had been repaid, 
£24,500 had been handed over to relief of rates, and £42,000 had been set. 
aside for depreciation and renewals Their undertaking was in a sound 
and perfeetly satisfactory position. The electrical engineer (Mr. A. A. 
Robertson) was warmly complimented upon his management of the works 

Mr, Battery, of the British Westinghouse Co., said they would all be 
vlad to know that the new plant had been to a great extent manufactured 
bv Salford labour. 60 per cent. of the men in the foundries were from 
Salford, and they would also be interested to know that those men from 
Salford would he able to assist the Government and the country, masmuch 
as the British Westinghouse Co, had obtained large contracts from the 
War Office and the Admiralty in the munitions of war. He had been 
requested by his Company to ask the chairman (Councillor Billinzton), 
who had been associated with the scheme, to accept a souvenir of the 
occasion in the shape of a gold bracelet for Mrs. Billington.’ 

The generator supplies threc-phase current at à pressure of 6.600 volts, 
the frequency being 50 per second and the speed 1,500 revs. per min. 
The turbine is of the Westinghouse-Rateau impulse type. and both it and 
the generator are capable of bearing an emergency overload of 7,500 kw. 
The new set is part of the scheme of extensions which the Electricity 
Committee has undertaken since the appointment of Mr. J. A. Robertson 
as borough electrical engineer and manager. This set has cost about. 
£15,000, and was delivered and completed in 19 weeks by the British 

Westinghouse Co. The Committee has also decided to instal a second 
5,000 kw. set at the Frederick-road works, to be ready in time for the 
winter of 1915-16, and converter plant is being provided both at Frederick 
road and at the sub-stations. Three rotary converters of 1,000 kw. each 
and two of 750 hw, cach have been installed at Frederick-rocd. A sub- 
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station is almost. completed at Robert. Hall-street, principally for the 
supply to the Ship Canal Docks, which will be equipped with three 
1.000 kw. rotary converters, provision being made jn the building for 
three similar sets. A transformer sub-station has been put up in Pump- 
street (in the Ordsall district) to furnish a three-phase supply to several 
works in the neighbourhood, and it is proposed to build a sub-station 
in the Greengate district to convert the high-pressure supply to con- 
tinuous current for tram driving and for lighting. 

Selby.-- The Urban Council have decided to apply for a provisional 
electric lighting order, and to oppose the proposed application of 
Electrical Distribution of Yorkshire (Ltd. ). 

Stafford.—At the recent inquiry into the applications of the Cor- 
poration for a provisional order to use certain land for the manufac- 
ture and storage of gas, &c., and to borrow £20,000 for vertice! 
retorts the inspector (Mr. H. Ross Hooper) expressed the opinion 
that there should be separate conimittees for the was and the eles- 
tricity undertakings. 

S roud.— Negotiations are proceeding for the acquisition of land 
adjoining the refuse destructor as a site for electricity works. 

Sutton Coldfield.—Jt is proposed to extend the electric supply mains 
in order to give a supply of current for lighting the encampment. 

Tunbridge Wells.—'Yhe Borough electrical engineer (Mr. R. N 
Torpy) has been instructed to report upon the question of the chars- 
ing of electric accumulators. B 


Warrington.—The Corporation have intimated to Graffenhall 
Parish Council that the charges for electric current in the Parish woul | 
be 4d. per unit for lighting and 1d. per unit for heating purposes, and 
this has been accepted as satisfactory. 

Wednesbury.—At the meeting of the Council on Monday it was 
stated that the revision of the scale of charges for electricity which 
had been made would entail an increase in the price. 

Ald. Gurirritis contended that in these. cireumstances the details 
ought to be placed before the Council, and the Mayor said this would he 
done in committee. The electricity department was controlled by a 
trading committee which could fix its own charges. 

West Ham.— The Town Clerk reports that in the arbitration in 
the matter of the Council's dispute with the Hart Aceumulator Co. 
with reference to amounts deducted by them from their electricity 
accounts on account of the alleged interruptions of the supply of 
current, the Arbitrator had found against the Corporation on the 
ground that that they had committed breaches of the agreement 
between themselves and the company, and that the Council are 
liable for damages in respect thereof. 

The Arbitrator has stated his award in the form of a special case, and 
having considered the advisability of setting down the ease for argument 
the Klectricity Committee recommend that the solicitors be instructed 
Lo proceed with the special case. 

Woolwich (London).—.The Electricity Committee have increased 
the waves of cleetrical wiremen and titters to 13d. per hour, plumbo: 
jointers lijd., jointers 104d., jointers’ mates 9d., and | out-dooz 
labourers 8d. l 

Wrexham.—The Corporation have agreed to give a free supply of 
electric current foe the working of an X-ray apparatus to the local 
military hospital. 


LIGHTING AND POWER NOTES. 


Dewsbury.— It is proposed to supply electric current for pumping 

at the new sewage works at Mitchell Laithes. 

Exeter. —'l'he Council have decided to adopt elestrie light at the 
Sanatorium, 

Hove.—The Lighting Committee has resolved to reduce the charge 
for power and heating to a tlat rate of 13d. per unit from Jan. 1 nest 
and the meter rent by Is. per quarter from the same date. 

Leyton. Owing to the Police order prohibiting outside shop 
lights, the electrical engineer (Mr. E Harman Lewis) has received 
applications for a supply of current for window lighting. As this 
appears to be tor temporary use, until outside lighting can be uscd 
evein, Mr. Lewis has, in those cases in which a new service 15 re- 
quired, made a charge of £2, to be refunded at the end of three years 
if the installation is used rezularly during this period. 

Military Hut Lighting.—It is stated that the huts which have been 
c1ccted for occupation by troops in the Aldershot district are lighted 
electrically. | 

The military huts at Northfall and Long Hill, ncar Dover, are also 
to be lighted by electricity. Current will be supplied by the Corpora- 
tion and the War Oflice will pay the cost of the cable extensions and 
they were also doing the wiring themselves. | | 

Southport. —Owinz to the shortage in the supply of are lamp 
carbons, and the inadvisability of incurring fresh capital expenditine 
at present, the Electricity Committee has decided. to suspend the 
whole of the street arc lighting, 


wa 


put 


THE ELECTRICIAN, 


watt lamps for the arc lamps in Chester-road. l . 

~ Uxbridge.--l'he Urban Council have decided to adopt. electric 
power for driving the pumps at the sewage works, and to enter into 
a contract with the Uxbridge & District Electric Supply Co. for the 
supply of current for three years at £4 per maximum kilowatt 
"Y demanded per annum and fd. per unit. The pumps are driven by 
PT cas, and it is now proposed to instal an electric motor at a cost of £71. 


TRACTION NOTES. 


LES Aberdeen.—[n an interesting report on third-party insurance, the 
wenera! manager of the Corporation tramways (Mr. R. N. Pilcher) 
recommends the tramways department to carry its own insurance, as 
the accident record in Aberdeen is a low one, and the average losses 
per annum are less than the premiums paid. The opinion of tram- 
way managers is also unanimously against. insurance. 
A Qu Monday the Corporation approved the recommendation to 
us cover thcir own third party risks, 
* t Croydon.— The Tramways ( ‘ommittee, who have received a re- 
quest for " free passes for all employés, i have decided, after con- 
sidering a report by the manager, Mr. T. B. Goodyer, not to accede to 
MY the application. 

Mr. Goodver communicated with and received replies from 92 tramway 
systems, and the following information has been abstracted from the 
replies: Systems allowing employés to travel free, to and from duty 
only, 70* :. systems allowing employés to travel free to and from duty, 
and, with restrictions, when off duty, 5; svstems allowing emplovés to 
travel free at all times, 7; system not allowing any free travelling, 1. 
*In the majority of cases the information refers to uniform employés 
| only. 
M Edinburgh.—The Edinburgh & District Tramway Co. recently 
cs intimated to the Tramway Committee that they were prepared to 
Mi hand over their undertaking to the Corporation for £250,000. 

' The committee have, however, unanimously decided the company's 
ne offer could not be entertained, but the Burgh engineer has been asked to 
PNG report on the existing position of affairs, and the present and prospective 
needs of the city with regard to tramways, and in particular with regard 
to the taking over and working by the Corporation of the existing tram- 
wavs, additional routes and extensions desirable, &c. : and also as to the 
expedieney of providing tramways to Queensferry in view of tho in- 
rs creased and rapidly-growing inter-communication between Queensferry 
i and the development of Rosyth. 

Hove.-—The Council Fave decided to enter into an agreement 
with Brighton Corporation for an extension of six months further 
for the construction of the through routes for trolley omnibuses on 
condition that Brighton Corporation agrees to defer making appli- 
cation to the Board of Trade for the appointment of an arbitrator. 
| As Brighton Corporation is willing to adopt this course there will be 
p no need to appoint an arbritrator at present. 

Light Railways.—Portmadoc, Beddgelert: and Carnarvon Light 
Rilw.y Committee are appying for an order to revive, consolidate 
and extend the powers of the existing orders and acts of the North 
Wales narrow gauge railways and the Portmadoc, Beddgelert and 
South Snowdon Railway ; to extend time for construction of rail- 
Wave, &e. i 

Lincoln. —The Corporation decided on Monday to proceed with 
their bill fo? power to run trolley and motor omnibuses, &c. 

L.C.C. Tramways.-- London County Council have intimated that 


the seheme for constructing a tramway from Waterloo-road to | 


Blackfriars-road, through the New Cut and Great. Charlotte-street, 
will not he proceeded with in the next session of Parliament. 

At Tuesday's meeting of the County Council the Parliamentary Com- 
mittee presented a report on the L.C.C. Tramways and [Improvement Bill, 
19315. which contains proposals for the construction of about 2 miles 
2 furlongs of new tramway, and for the reconstruction of electric traction 
of certain existing tramways. 

Manehestcr.—At the meeting of the Tramways Committee cn 
Tuesday it Was reported that the revenue of the department since 


April 1 shoved a decrease of £12,000 compared with the correspond. 


ing period of 1913. 


Before the war the revenue was increasing, and it showed an increase | 


of about. £7,500. but since the war there has been a downward tendency. 
On the suhjeet of free rides for soldiers in uniform the general manager 
(Mr. Me Elrov) said he wished to sav that the policy of the Committee had 
been to give tokens to soldiers who were not housed in any partieular 
Place and lodged at their own homes. ^ Those tokens allowed them to 
nde from and to their homes cach morning and evening free of charge. 
In the ease of battalions such as those encamped at. Heaton Park no such 
privileges were granted, The cost to the department of the free tokens 
had been £1777. which represented 42,600 free rides, During the period 
of mobilisation the Committee gave free rides to all men who enlisted. 
York.— The Corporation have decided to extend the tramways 
from Lendal Bridge to the railway goods station, and from Fulford- 


Stretford. -The Electricity Committee propose to substitute hal/- 


DECEMBER 11, 1914. 337 


— ~ 


road to the Ordnance Stores, to give the military authorities facilities 
for carrying the large amount of stores which they have to deal with 
at present from tho railway to the depot. 
The military authorities will advance the money for the estension 
(estimated to cost £4,700) and pay carriage on terms to be agreed on. 
On Monday the Corporation authorised the tramway extensions 
required for military purposes. 


TELEGRAPH AND TELEPHONE NOTES. 


Cabled Press Messages.--The Eastern Telegraph Co. has recently 
decided to charge Press messazes only on the nuntber of words con- 
tained in the message when actually delivered to the addressee, Fn 
the course of censorship many of these messages undergo consider- 
able reduction in the number of words, and it has hither! beca the 
custom to charge the number of words received. 

The ©“ Western Daily Press," commenting upon this action of the 
Company, states ;— 

The Post Office persists in charging the newspapers on the basis of 
the number of words originally contained in the message, and, what is 
more, it insists upon charging for messages that are not delivered at all. 
In view of the fact that the Post Office is a Government Departinent, 
this does not appear to be either just or honest. 

Radiotelegraph Notes.—From New York it is announved tha‘ 
radio apparatus specially designed to assist ships in foggy weather 
to determine their position, is to be established at Cape Cod by the 
U.S. Navy Department. It is stated that the apparatus is not of 
American origin, but has been perfected by U.S. naval officers. 
The procedure is thus deseribed by the Liverpool ** Journa! of 
Commerce" :— 

A ship inquiring by wireless might first be informed that it bore S. by 
N.E., one point E. Upon receipt of à second message from the same 
shore station, half an hour later, showing a change on the compass points, 
the navigator, knowing his vesscl's speed, would be able to determine his 
position on 2 chart with accuracy. 

From the same source it is reported that the Commonwealth 
Government. is arranging for the equipment of several of the more 
important lighthouses round the Australian coast with wireless apps- 
ratus, in order to provide greater facilities for assistance being ren- 
dered to vessels in distress, and also to assist in the compilation o£ 
weather reports for the benefit of shipping and other purposes. 

The * Journat of Commerce” states that Judge Hough (in the 
United States District. Court) has granted a preliminary injunction 
avainst the De Forest Wireless Telegraph Co. manufacturing, and the 
Standard Oil Co. using wireless apparatus manufactured by the 
De Forest Co., and alleged by the Marconi Co. to be an infringement 


of its patents. 
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Australasia.— North Illawarra (N.S. W.) Council have received a 
petition from Corrima! that the Council's elec.r.c lighting proposal 
be immediately proceeded with. 

A vear or more ago the Council decided to adopt electric light, and 
appointed a committee, but beyond getting information as to raising 


capital, &c.. nothing has been done. 

The Postmaster-General, Mr. Spence, has suggested the possibility that 
it may be found necessary to increase the price of telephones, amongst 
other changes, in order to make the telegraph and telephone branches of 
his department self-supporting. The 7 Standard ` suggests that if might 
be better business to make telephones so cheap that they would come into 
almost universal use in Australia. 

Sydney Council has instructed the City Solicitor to draft the necessary 
clauses for amending the Electric Lighting Act. and that same be sub. 
mitted to Parliament to provide that the Counci! may generate and supply 
electricity outside the city, that the Council be empowered to make a 
special charge to consumers requiring a service or part service for stand- 
by purposes, that no borough shall withhold its consent to the Council 
laying underground cables or erecting overhead cables within its limits 
for the purpose of supplying boroughs beyondiits boundaries, &c. 

Devonport (Tasmania) Council have adopted the sugvestion of Mr. 
G. H. Lofts, electrical engineer. that he could increase the flow of water 
between Keleyv 3 and Diproses reservoirs by 25 per cent. to 20 per cent., 
at a cost of £400. by installing electrical plant at the headworks. This 
would cost only £10 per annum for maintenance and running charges. 


Egypt.—The * Journal " of the British Chamber of Commerce of 
Egypt states that during 1913 Egypt purchased from Germany and 
from Austria-Hungary goods valued at £E. 1.608,881 and £E. 1,940,5]2 
respectively, out of a total import trade of £E. 27,865,195. ' 

Amongst other classes of which particulars are given are the following: 
Portable and fixed engines, total import £E.182,175 (of which Germany 
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Supplied £E.7,111, Austria £E.20,075 and the United Kingdom 
£E.127,941), electric motors £E.65,950 (Germany £E.7,594, Austria 
£E.3,352, U.K. £E.14,508), oil and petrol engines £E.146,186 (Germany 
£E.30,528, Austria, nil, U.K. £E.61,504), machines unenumerated 
£E.232,750 (Germany £E.36,481, Austria £E.7,033, U.K. £E.102,967), 
electrical apparatus £E.129,223 (Germany £E.24,798, Austria £E.15,109, 
U.K. £E.46,107). 


FOREIGN NOTES. 


Argentina.—Amongst the projects which the Government of 
Buenos Aires is submitting to the Provincial Legislature at the 
forthcoming extraordinary sessions is one authorising the munici- 
palities of Lincoln and 25 de Mayo to dispose of their electricity and 
water supply undertakings. 

The electricity consumers in Tucuman have been agitating for a reduc- 
tion of the electric supply company's charges. The Government. has 
proposed that the charge for current should be reduced from 45 to 37 
cents per unit, but the '' resistance committee ” consider even that price 
too high. A project dealing with electricity Companies’ charges is to he 
submitted to the Senate. 

The electricity works at San Justo (Province of Santa Fé) have been 
inaugurated. 

The special committee appointed by Rosario City Council to study the 
question of public electric lighting and to obtain a rebate in the charges 
made to the public have entered into an ad referendum contract with the 
Rosario Electricity Co. The contract is to be for 18 years, the public 
lighting is to be done at 3-40 cents gold per unit, the tariff for private 
lighting is to be reduced from 25 cents to 17 cents gold per unit for shops, 
with reductions to 94 cents for private houses and offices, 7 cents for 
Municipal offices and the greater part of the public buildings, and 5 
cents for extraordinary illuminations, and the charge for motor power 
and heating is to be a maximum of 8 cents and a minimum of 4}! cents 
per unit. 

A decree has been issued authorising the Empresa del Ferrocarril Oeste 
de Buenos Aires to proceed with the clectrifieation of its system between 
the port of Buenos Aires and the station Once de Septiembre and between 
that station and Moreno. 


Brazil.—H.M. Consul at Sao Paulo recently reported that British 
merchants in that town whom he has approached have not lost 
sight of the fact that thc present state of affairs in Europe should 
facilitate the introduction of British goods at the expense of German 
manufactures. 

It is pointed out, however, that, owing to disturbed financial condi- 
tions in Brazil, it would be unwise to undertake an active campaign at 
present. Money is scarce, and merchants do not feel disposed to sell 
goods on long terms of payment. German firms have, it is said, been 
successful largely because they have sold a cheap class of article, which 
is readily bought by the local merchants, and have granted casy terms of 
payment, 30, 60, 90 and 120 days, and even six months, being allowed. 


Chili.—A decree has been issued approving the project of Senozes 
Emilio Rodriguez and Eduardo Arzon for the provision of electricity 
supply works in C'urepto. 


Denmark.—* Engincering " announces that the city of Copen- 
hagen proposes to erect a large new electric station near the Kalle- 
Lodstrand waterway. The final plan puts the cost at £275,000. 


Russia.— The Board of Trade ** Journal " prints a recent report by 
H.M. Consul-General at Moscow (Mr. C. Clive Bayley) regarding the 
investment of German capital in the clectzo-technical industry of 
Russia. 

It is stated that during the last 20 years the German electro-technical 
industry has won for itself a special position in foreign countries. The 
various electro-technical groups in Germany are so closely connected that 
they may practically be considered. as one large. combine. and the 
triumph of German capital has been so complete that the various foreign 
markets have had to accept the conditions dictated by the leaders of this 
powerful trust. As regards Russia, the German electrical firms have 
established what is practically a monopoly, as hardly any large electrical 
installation in Russia has been carried out without their help. The total 
capital invested in the. various Russo-German electrical companies is 
shown in a table, and aggregates 40.650,000 roubles. The report of the 
Russian Allgemeine Elektrische Gesellschaft for 1913 stated that thanks 
to a whole series of orders from Government and private establishments 
the activity of the company had been very considerably extended. The 
number of fulfilled orders exceeded by 25 per cent. the turn-over of the 
previous vear, while the number of orders in hand exceeded the total 
turn-over for 1913. ‘The reports of the other companies bear witness to 
similar successes, An illustration of German methods of combination is 
taken from a protocol of a general meeting of shareholders of the * United 
Cable Factories,” from which it appears that of a total of 19,200 shares (of 
250 roubles each), 6,235 shares were held by Siemens & Halske, 6,120 shares 
by the Allgemeine Elektrische Gesellschaft and 6,120 shares by Felten & 
Guilleaume. The “ United Cable Factories” also belongs, together with 
three other enterprises, to the so-called “Abnehmer Syndicate,” a syndicate 
of consumers of copper, which in its turn has contract relations with the 
Russian copper syndicate " Mied.” German capital is also directly 

interested in a whole series of electrical concerns in Finland, and in this 


connection it is interesting to note that the realisation of Finnish munici- | 


pal loans in Germany generally included conditions whereby all municipal 
orders were to be given preferentially to German firms. 


United States. — Exports of Electrical Machinery, Apparatus, dc. — 
The ‘ Electrical World " publishes a table showing the values of the 
exports of clectrical goods from the U.S.A. for the year ended June 
30 last. 

'The following are the totals of the various classes of goods : Batteries 
$685,640, dvnamos or generators $2,634.365, fans $432,656, insulated 
wire and cable $1,992.304, interior wiring supplies including fixtures 
$721,039, arc lamps $76,766, carbon filament lamps $172,064, metal 
filament lamps $219,439, motors $4.541,541, static transformers 
$1.455.343, telegraph instruments $136,592, telephones $1,552,951, all 
other electrical goods $10,440,114, The quantity taken by England (of 
all the above classes) was valued at $1,702,705, by Scotland $86,119 and 
by Ireland $3,021 


MISCELLANEOUS NOTES. 


british Electrical Industry.—‘ The position of the British Electrical 
industry and methods of extension in the Markets of the World” will 
be the subject to be diseussed zt the next meeting of the Sales 
Managers’ Association, which takes place at the Holborn Restaurant 
on the 17th inst. 

Mr. H. Scholey, of Messrs. Scholey & Co., will introduce the subject for 
discussion, and it is expected that several prominent members of the 
electrical enginecring profession will be present. Those who desire to be 
present. should communicate with the hon. sec. of the Association, Mr. 
F. R. Jones, Sardinia House, Kingsway, London, W.C., who will be 
pleased to supply particulars and send an invitation. 


The Dye and Chemical Industry.— An interesting speech was made 
at Manchester on Tuesday evening by Lord Moulton on the present 
present position of the chemical industry and particularly in regard 
to the need for the manufacture of aniline dyes in this country. 

The mecting was held in the Town Hall, and the Lord Mayor presided 
over a large and representative attendance of the textile trades. 

Lord Moulton, who took a most serious view of our national inability to 
supply dyestuffs for an industry with an annual output of £200,000,000, 
said we had arrived at a crisis of our national fate. His reason for the 
chemical dye industry being located in Germany was that we had not 
been prepared to undertake the intellectual study which was necessary 
to master a new science, "The holders of capital in this country had 
little sympathy with knowledge which they did not themselves possess, 
and the consequence was that great inventions had fallen dead here and 
had ripened in Germany. He warned textile manufacturers that unless 
precautionary measures were taken the Germans would be able when the 
war was over to make whatever conditions they liked for the supply of 
dyes. "The remedy he put forward was the formation of a company large 
enough to hold its own'against German “ combines," definitely national in 
character so that it would be able to resist all attempts to mergo it ina 
foreign combine, and achieving success by the co-operation of the pro- 
ducer and the consumer. 

A resolution in favour of the Government scheme was unanimously 
adopted. 


Electricity Supply Works’ Staffs and Military Seryice.— The Asso- 
ciated Municipal Electrical Engineers of Greater London has received 
a letter from Major-Gen. Sir Francis Lloyd, commanding the London 
district, pointing out that many men employed in the electrical 
services of the metropolis are desirous of joining the force in the field, 
and thet there is considerable risk of the necessary staffs being 
thereby so depleted that the power stations and electricity centre 
will be insufficiently manned, which would entail great inconveniencs 
to the civil population, and might very easily have disastrous con- 
sequences on the conduct of the war. 

Sir Francis Lloyd expresses the opinion that the ordinary public 
services of the metropolis are at the present time of thc first importance, 
and that the trained men who maintain their cfficiency are serving their 
country in a proper manner, and as usefully as if they were fighting in 
the field, and, further, that to disorganise the electric and power services 
of London by enlisting at the present moment would be a serious derelic- 
tion of their duty to the State. 

Fulham Electricity Committee, while expressing themselves in accord 
with the views of Sir Francis, is of opinion that the men who are eligible 
and willing to serve should at least be granted some certificate that they 
have offered, and they recommend representations being made to Major- 
Gen. Sir Francis Lloyd accordingly. 

Electro-Harmonic Society.— There will be a smoking concert given 
in the King's Hall of the Holborn Restaurant, London, this (Friday) 
evening at 8 o'clock, Mr. W. J. Tennant in the chair. 


Enemy Alien's Wireless Telegraph Installation.—A court martial 
was held at Woolwich on Nov. 17 on Harold Fochtenberger, electrical 
engineer, who was charged with having at his home at Thorpe Bay, 
Essex, a wireless telegraph installation. The sentence passed by the 
court martial was six months’ hard labour, but on revision this was 
reduced to three months’ detention without hard labour. Prisoner 
has been removed to Lewes Detention Barracks. 
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portion now paid by the Council and such quarter pay to be held in trust 
for the man until his return, or in the event of his death to be paid to his 
legal representative, and (2) that no increase of pay accruing from pro- 
motion in the naval or military service shall be taken into account in the 
calculation of the Council's allowanes. i 

National Insurance.—The umpire has decided that contributions 


are payable in the following cases :— 
Workmen engaged in cutting and machining worms and wheels for use 


in connection with searchlights. 
Workmen described as sheet metal workers, and engaged in the manu- 


facture of power-driven fans, 


Super-Tax and Net Ineome-Tax Tables.— Mr. G. O. Parsons, 
F.LCS., has recently published an important work on the above 
subject based on the Finance Act for 1914-15. Although its applica- 
tion is chiefly confined to those incomes which exceed £3,000 per 
annum, there is a good deal of information that will be interesting 
to income tax pavers yenerally. On the subject of partnership 
profits there are points of importaneo set out, and a number of tables 
showing super-tax and income-tax on a wide range of incomes. The 
price of the book is 2s. Gd. net. and ein be obtained trom the author 
at 21, Ella-road, Hornsey, London, N. 

Tramway Accidents.— A scrious accident occurzed on the Barnsley 
tramways on the 2ad inst. 

A double-deck tramear ran away down the steep gradient from the 
Queen's Hotel terminus on the Eldon street route, and crashed into a 
shop, resulting in two persons succumbing to their injurie: and four other 
persons being detained in hospital. 

At the inquest, Arthur Wood, inspestor, employed by the Barnsley & 
District Tramways Co., said the car in question was due to leave the 
terminus at the Queen's Hotel at 4:30. The driver was Harold Tingay, 
and the conductor John Priestley. The time allowed between the 
arrival and departure of the car from the terminus was sufticient to avoid 
any hurry. Witness said the driver should apply his brakes and the 
conductor should give two rings of the bell as the signal for the car to he 
restarted. After giving the signal, the conductor should release the 
hand.brake. The driver should get control of his brakes before pro- 
cceding. applving the brake before starting and then releasing it. "There 
was no rule that the driver had to signal to the conductor. There was 
no definite rule that the conductor should see that. the driver was at his 
post before signalling, but he should do so as a matter of common sense. 
There was no rule that the driver should inform the conductor if he left 
the car. If the driver was not on board, and the conductor released his 
brake, the car would go forward. The conductor, when he found things 
wrong, should have applied the hand brake, and the track brake at. the 
rear, and he should have advised the passengers not to jump off. 

The explanation of the driver as to why he was not on the car was that 
he went to a car which came from Worsbro Dale to ascertain if his tea had 
been sent. Instead of going to the car he should have sent the conductor. 
The conductor's explanation was that he gave two rings after he heard a 
signal from a foot gong, which he thought was from his driver, and he 
released the brakes. 

The Coroner intimated that in his own interest the conductor of the 
ear ought not to be allowed to give evidence. 

Medical evidence was to the effect that the deaths were due to shock. 

In summing up, the coroner (Dr. Maitland) said that it seemed to him 
there was no eriminal neglect on the part of the two men, though they had 
been very careleas. In regard to the conductot, one could use harsh 
terms, and some might sav it was cowardly of him to jump off, but. his 
action was onlv due to the instinct of self-preservation, instead of looking 
after the safety of the people as well as he could, He thought the rules 
should be more stringent, and the driver ought not to Jeave his car 
without notifving the conductor, and the conductor ought not to release 


the brake: before making sure the driver was on the car. 
It was intimated that rules as suggeste:l would be provided by the 


Gas Works Direetory.— The 37th issue of thc Gas Works Directory 
and Statistics (for 1914-15) has been recently published by Messrs. : 
Hazell, Watson & Viney, 52, Long-acre, W.C. The directory gives 
complete technical and financial particulars of the various gas works 
in the United Kingdom, together with foreign and colonial gas 
undertakings with London offices. 

The towns in England and Wales, Scotland and Ireland in which there 
is a gas supply aro set out in alphabetical order, and the information 
given includes the chairmen, managers, engineers and secretaries of 
undertakings, together with lists of associations of engineers and 
managers. We note that there is an increasing number of gas com- 
panies which have obtained powers to engage in the supply of clec- 
tricity, and wherever à supply of electric current is available the name 
of the undertakers is given. The directory has been carefully revised to 
August, 1914, and the published price is 10s. 6d. net. 


Inquest.—Lest week an inquest was held at Portsmouth on 
Frederick Wm. Hepworth, a charge electrical engineer, employed at 
the Corporation electric light works, who was killed on the 30th ult. 

According to the evidence of Mr. B. Handlev, electrical engineer, Mr. 
Hepworth went on duty at 11 p.m. on Sunday, Nov. 29, and at a.m. on 
Monday morning he (Mr. Handlev) was summoned to the works, and on 
arriving there he saw decesaed lying dead on the rectifier platform, near 
the awitcehboard. On deceased going on duty he would have to go round 
the station to ascertain that all was correct. At daybreak he would have 
to make an alteration in the current, and for that purpose to go out to the 
rectifving platform. The main switch was then supposed to be off while 
deceased was inserting the flexible leads. At ten minutes to seven he was 
seen on the rectifving platform near the switchboard, and was in the act 
of putting in the plugs of the flexible leads. While doing so he was seen 
to fall down. Two men went to his assistance, and, opening his collar 
and shirt front, tried artificial respiration, but without success. 

An engine cleaner named Leech stated that the end of one of the 
switches was close to deceased's right hand. The water switches were in, 
and Leech pulled those out to prevent any further accident. 

Another witness said he turned on the main switch at deceased's in- 
structiona, The voltage of the current was 3,000. 

Medical evidence advanced the theory that deceased committed 
suicide, The burns on the fingers showed that deceased must have 
caught hold of the live end of one of the flexible leads. There were 
pieces of skin on the live end of the lead to show where it had been held. 
Had he held the insulated ends it would have been impossible for him to 
have had a shock. As a possible reason for deceased taking his own life, 
there were indications that he must have fancied that he was suffering 
from a disorder of which, however, the post-mortem examination showed 
no trace. 

The jury found that deceased died from the effects of an electric 
shock, but they considered the evidence insufficient to show how the 


shock was brought about. 


Institute of Industry and Commerce.— At a meeting of the vice- 
presidents and directors on Tuesday the scheme of formation developed 
by the Provisional Organising Committee was adopted. 


Municipal Electrical Plant Contracts.—At the recent meeting of the 
‘ouncil of the Association of Municipal Corporations the Law 
Committee reported that some time ago they took up the question 
of the form of certain of the general conditions included in contracts 
for the supply of electrical plant. 

After full consideration, the conditions were settled by counsel, approved 
by the committee. and then submitted to the British Electrical and 
Allied Manufacturers’ Association. A conference had been held bet ween 
representatives of the two associations, the points of difference were 
discussed, and whilst some were still under consideration there was 
every hope of an agreement being come to. 


Municipal Employes and Military Service.— At the Newcastle 

Tramways Committee's meeting recently, Ald. Rodgers announced 
that 250 employés of the department were on military service. 
_ 136 employés of the Burnley tramways department have now 
Joined the colours, and the manager (Mr. H. Mo:ley) reports that he 
has reached the minimum number with which he can work the 
service properly. Further applications to enlist are to be considered 
by a special committec. 

At the recent meeting of the Council. Mr. Hear, chairman of the Tram- 
Ways Committee, said over £80 weekly was being paid to employés 
serving the country. 

Private W. Brierley, a conductor in tho service of the department, has 


been killed in action. 
On Tuesday the gencrel manager of Manchester Corporation 


Tramways reported that 1,153 employés of the department were 


serving with the colours, and the Committee are making allowances 
In respect of wages of £823 a week, or at the rate of £42,796 a year. 

On Aug. 6 Marylebone (London) Council passed a resolution to pay 
to employés who are members of the naval or military forces such 
sums as will, with the pay received from the Government, make up 
their full wages. 

The Council are now recommended by the General Purposes Committee 
to add provisos (1) that the amount so paid by the Council shall not be 
less than one quarter of such full wages, any differenco between the pro- 


company. 
The jury returned a verdict of accidental death, 


A serious socident also occurred on the tramways of the Devon- 
port & District Tramwevs Co. on the 27th ult. 

A tramear filled with doeckvardsmen, who had been at work all night, 
was descending a hill at the side of Devonport Park and it got out of 
control, At the bottom of the hill, where there is rather a sharp corner, 
the car left the line, and ran into a stone wall. The driver (Alfred Cheek) 
and conductor (Wm. Riley) were not seriously injured, but a dockyard 
labourer named Searle, was killed, and about 30 other passengers were 
injured. Two other passengers have since succumbed to their injuries, 

At the inquest. on Monday the jury found that the deaths were due to 
the tramear overturning through faulty brakes, and expressed the opinion 
that the cars at times were greatly overcrowded. 

A Board of Trade inquiry was also held on the 3rd inst, by Col. Druitt, 
R.E., when Mr. Geo. Cardwell, engineer and manager of the Devonport 
and District Tramways Co., said that at 8 a.m. on the 27th ult. he (with 
the chief inspector) examined the car. The wheel brake was full on and the 
brake chain quite tight. Thefootratchet pawl was in position, holding the 
brake blocks on to the wheels. The track (or slipper) brake was off and 
the brake chain was quite slack. On looking at the controller he noticed 
that the power handle was at the '' off’ position, and the electric emer- 
gency stop was on full. "There were distinct flats on the two rear wheels, 
the wheel tyres showing burning, being a bluish colour. There were 
signs of small flats on the two front wheels. He carefully examined tho 
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track but could tind nothing out of order or could he see any indica- 
tion of the wheels having left the rails. There were no marks on the 
granite-paving sets, He saw the motorman and conductor, but he did not 
question. them. Subsequently, by permission of the Board. of Trade, 
‘the ear was removed to the depot. The ear (No. 25) was fitted with 
Wheel brakes and slipper brakes and the controller worked an emergency 
‘¢lectric brake. Both wheel and track brakes were fitted with doubled 
purchase gear, The car was fitted with two sand hoppers at each end 
‘and operated by a foot pedal from each platform. Two front hoppers 
worked. together and also two spare bags full of sand. He had not 
previously experienced or heard any complaint of any difficulty in pro- 
perly controlling the car with the existing brakes. &e. He gave evidence 
as to (he training of motormen, &e. His opinion of the accident was that 
the car approached the curve with locked wheels; and consequently 
refused to negotiate the curve, with the result that it turned over. There 
were no signs of any scores on the sets which the wheels would make if 
the car had jumped the line. They were short-handed through having 
seven of their men serving with the colours. He himself some while ago 
stopped two cars and made passengers get off because thev were over- 
crowded, The ear had been in use for 10 years, but was reconstructed 
in 1912, and so far as he could judge was one of their best conditional cars. 

ALFRED CHEER, the driver. stated that he had been with the Plymouth 
Corporation Tramways for five years and the Devonport and District 
Tramways Co, for about three vears;. He had been a motorman for 
about IS months. On the day of the accident he did not test the car 
hefore he went out as he was put on in the place of another man who did 
not attend. When approaching Stopford-place and St. Michaels- 
terrace he noticed the car was getting out of hand. He applied the 
emergency brake, hand brake and used the sand bags, The emergeneyv 
brake nearly brought the car up at the bottom. 

Mr. A. W. A. CrivERS said he examined the ear, and in his view the 
accident could not be regarded as due to a runaway car (as was usually 
understood). He thought the driver probably allowed his car to travel 
at a speed in excess of that allowed by the Board of Trade, and that when 
he attempted to make the Board of Trade stop at Tralfalgar-road he 
probably locked. the wheels and the car commenced skidding. He 
appeared to have persevered with the brakes, and judging from the 
reported speed of the car at the curve he probably reduced the speed at 
the hottom of the gradient to something slightly above that authorised 
by the Board of Trade. Tf that was so and the wheels had not been 
locked the accident would probably have been avoided. 

Other witnesses having given evidence, the inquiry was closed. 

Unlicensed Wireless Installation.— At Hull on Saturday a court- 
martial was held on Archibald Geo. Cocks, of Filey, travelling repre- 
sentative of the Clyno Engineering Co., Wolverhampton, who was 
charged with a contravention of the Defence of the Realm Act by 
having w reless apparatus in his possession. 
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: TENDERS INVITED. 
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Overhead Travelling Crane and Coal Conveying Plant. 

Lips City Couacil invite tenders for the supply and erection 
of Overhead Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70 ft., and coal and ash handling plant. Copies 
of genera! conditions, specifications, &c., from the manager of 
the Electrie Lighting Department, Mr. C. Nelson. Hetford, 7. 
Whitehall-road, Leeds. Tenders to the town clerk, Sir Robert 
E. Fox, by ll a.m. Jan. 22. See also an advertisement. 


Single-phase Transformers. 

Tenders are invited for the supply of six 100 k.v.a. Single- 
phase Transformers to the City of MELBOURNE. Tender forms, 
specification, &c., from the Agents for the City Council, Messrs, 
Melweaith, MeEacharn & Co. Ppty. (Ltd.), 1, Billiter-square- 
buildings, London, E.C.. to whom tenders by noon Wednesday. 
Jas. 6. See also an advertisement. 


Insulated Copper Cables. 
Tenders are invited for the supply of quantities of Single- 
conductor Lead-covered Cable to the City of MELBOURNE. 
Tender forms, specification, &c., from the Agents for the City 
Council, Messrs. Mellwraith, MeEacharn. & Co. Ppty. (Ltd.). 
1, Billiter-square-buildings, London, E.C., to whom tenders by 
nocn Wednesday, Jan. 6. See also an advertisement. 


Telephone Material, &c. 

| ‘Tenders are invited for the supply of telephone Material. 
Fuse, &c. (Schedule 349) : and accumulators and power board 
(Schedule 355) to the AUSTRALIAN COMMONWEALTH Postmaster- 
Generels Dept... Adelaide. Tender forms, specifications, &c., 

from the Commonwealth Offices, 72, Vietoria-street, London, 

NW. The dates for receipt of tenders are given in an advertise- 
ment 
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Mr. Cocks has been in custody for several weeks, and evidence was now 
given by Lieut. Hunnybun, of the 2nd Huntingdonshire Cyclist Batta- 
lion. that he was informed there had been a wireless installation at the 
Aerodrome Bungalow. Filey. and that it had been dismantled. He kept 
the place under observation till Oct. 18, when on examining the outside 
of the premises he found some eleetrie wiring connected with three iran 
sockets in the ground. He forced an entrance into the bunealow from 
the back. and in the kitchen on the windowsill he found certain appa- 
ratus connected up with a cable, which came through the window. On 
the wall was a Morse code chart, and in another room he found a portable 
apparatus in a wooden case, He also found a quantity of electrical 
fittings: behind a bed he fonnd other wireless apparatus, a quantity of 
Morse alphabet charts, dry cells and several books on wireless telegraphy., 
He removed them to Filey. 

Mr. WurreikrbD (who defended) suggested that witness made a mistake, 
As a matter of fact, the apparatus was not connected with anything. 

Witness said the electrical fittings were a miscellancous collection. He 
did not know what they were used for, as he was not a wireless expert. 

Mr. Frank Davy. of the G.P.O., London, said the apparatus belonging 
to accused would be capable of transmitting a distance of five miles with 
the necessary aerials and earth connections, and in its present condition a 
distance of a mile. It was capable of receiving over a large area from 
powerful stations. 

Mr. Wuitrienp said Mr. Cocks was a well-known man, of good char- 
acter, and his possession of the wireless apparatus was quite innocent and 
open. 

Accused said he was a British subject. a motor evele expert and the 
travelling representative for the Clyno Engineering Co.. Wolverhampton. 
In June he took up his residence at the Bungalow, Filey. He had pre- 
viously held a wireless telegraphy license at Birmingham. and he applied 
to the Postmaster-General to have it transferred to Filey. He also 
applied for a permit to use a portable apparatus, He assembled the 
apparatus himself for lecturing and demonstrating wireless telegraphy to 
Boy Scouts and similar corps. On Aug. 5 he took the portable apparatus 
to Scarborough to be tested. He had intended to use it in connection 
with a water-plane race at Filey. Subsequently, he received a visit from 
a Post Office inspector, who had instructions to dismantle his station, aud 
he did so, but he was not asked what he had to declare, From Aug. 5 to 
Oct. 3 he was seldom at the Bungalow, and on Oct. I8 he was arrested at 
Wolverhampton, where he had been called. Pointing to the apparatus 
on the table, accused declared with emphasis that it was useless for 
tapping messages, 

Evidence was then given as to Mr. Cocks’ irreproachable character, and 
the President said the decision of the Court would be proimulzated in due 
course, but they ordered Mr. Cocks to remain in custody at the Central 
Police Station, Hull, for the present. 

On Wednesday the prisoner was sentenced to six month: imprison- 
ment, but the Court remitted four months, 
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Motors, Switchboard, &c. 
` The Great Nortuern Ratrwav Co. (IRELAND) requires 
tenders by 10 a.m. Dec. 21 for supply of Electric Motors and 
Accessories, Sub-station Switchboard, h.d. Copper Wire and 
Bitumen Wires for their Dundalk works. Specitiertions from 
Secretary. Amiens-street Terminus, Dublin. 


Reactance Coils. 

MANCHESTER Electricity Committee require tenders hy 
10am. Dec. 21 for Three Reactance Coils for Stuart-street 
generating station. Specifications from Mr. F. E... Hughes 
Town Hall, Manchester. 


Electrical Stores, &c. 

The owners of GARFORTH COLLIERY, near Leeds, require 
tenders by Dec, 24 for One Year's Supply of Electrical Material. 
Castings, Iron and Steel, Oils, &e. Forms of tender will be 
supplied. | 

FiscuLgy. Urban Council require tenders by 4 p.m. Dec. 23 
for one year’s supply (about 300 tons) of Fuel Oil for the elec- 
tricity works, Forms of tender, &c., from the Engineer. 

Hunt Guardians require tenders by noon Dec. 14 for three 
months’ supply of Electrical Requirements, Ironmongery, 
Rubber Goods, &e. Forms of tender from the clerk, St. Mary & 
chambers, Hull. 


Structural Steelwork. 


Tenders are required by noon Jan. 6 for the manufacture and 
erection of the structural steelwork required for the boiler and 
engine houses, &e., at the Nechells, BiRMINGHAM, generating 
station. Tenders to the Secretary, Electric Supply Dept- M 
Dale End, Birmingham, | 
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Toravay.—The Council are recommended to accept the offers of 
{he British Themson-Houston Co. to supply a duplicate set of the 
existing turbines and condensing plant at the gencrating station, the 
prices being, turbines £3,837 (increase of 7-3 per cent.), condensing 
plent £1,247 (increase of £45), and rotary converter £1,163. 

SHEFFIELD.— Acting on the report of the tramways manager (Mr. 
A. R. Fearnley) on the power brake which has been in service on one 
of the cars during the past fortnight, the Tramways Committee has 
decided to accept the offer of Cole, Marchent & Morley to supply nine 
of these brakes at £100 each. 

The Electric Supply Committee has accepted the quotation of 
A. Reyrolle & Co. (at. £94. 10s.) for the supply of 24 overload relays 
for sub-stztion switchgear. 

TUNBRIDGE WeELLs.—The tender of the Western Electric Co, is 
recommended for acceptance for a triennial supply of cables. It is 
proposed to purchase from the Western Electric Co. 30 tons of copper 
at about £53 per ton. 

Woorwr:t1t,—'The following tenders have been accepted by the 
Electricity Committee :— 

Cole, Marchent & Morley, exhaust steam heater, £75; Heenan & 
Froude, rotary air filter and air trunking, £262. 10s. ; Ferguson, Pailin 
& Co., erection of switchboard, £18. 

York.——The Corporation have accepted the tender of Mr. J. W. 
Pearce for the construction of the tramway track to Hull-road at 
£22,203. | 

AMBULANCE STATION WigiNG.—The Metropolitan Asylums Board 
has accepted the tender of Tov & Winslow (at £31) fo wiring the 
North-Westecn Ambulance Station, and that of J. W. Gray & Son (at 
£98. 10s.) for installing a system of internal telephones at South Wharf. 

Brabrorv.—The Electricity Committee has accepted the tender 
of the Sturtevant Engineering Co. to supply an air-filter for the 
turbo-alternator at £331, and that of Clough, Smith & Co. to erect an 
overhead transmission line between Frizinghall and Esholt. 

MARLBOROUGH.-—The Premier Accumulator Co. has obtained an 
order for the supply of a battery for the new clectricity station of the 
Marlborough Electric Supply Co. 

DuBLIN.—The Electricity Committee have placed an order with 
the London Commercial Electrical Stores for the supply of 2,000 
pairs of arc lamp carbons. 

WirN Ey.— The Council have accepted the tender of Callender's 
Cable & Construction Co. for laying mains to the sewage pumping 
worss at £192. 7s. 10d. 

MARYLEBONE (LONDON).—The Electric Supply Committee has 
accepted the tender of J. W. Carr & Co. (at £110) for the supply of an 
8 in. lathe. 

Dewssury.-—The Corporation have accepted the tender of A. 
Hirst & Son for a spare armature, and that of the Union Cable Co. 


LT. Switchgear, &c. 
HorxsEy Town Council require tenders by 102.m. Jan. 2 for 


the supply cnd erection of l.t. Switchgear, &c. Forms of tender 
from the Borough Electrice! Engineer. 
Steam Turbo-Generators, Boilers, &c. 

WarTHAMSTOW Urban District Council invite tenders for the 

supply. delivery and erection of a 1,500 kw. Turbo- Alternator, 

{ 2600 kw. Triple Expansion Engine and Dynamo and a 1,000 kw. 
Rctary or Motor Converter. Specifications from Mr. G. R. Spurr, 
electrical and tramways engincer, Priory-avenue, Walthamstow. 
Tendes to the clerk of the Council (Mr. C. Sydney Watson), by 
5 p.m. Dee. 23. 

Loxton County Council invite tenders for the provision of 
two Steam Turbo-Gencrators of 8,000 kw. capacity, and Auto- 
Transformers, &c., for the Greenwich generating station. Speci- 
cations, &c., from the clerk of the Council, Sir Laurence Gomme, 
County Hall, Spring Gardens, S.W. Tenders by 11 a.m. Dee. 22. 

MANCHESTER Electricity Committee invite tenders for 10 
50,000 lb. Water-tube Boilers, Superheaters, Stokers, &c. ; and 
two 15,000 kw. Turbo-alternators, Condensing Plant, Pipc- 
work, &c. Specifications from the Electricity Department, 
Town Hall, Manchester, and tenders to the chairman of the 
Electricity Committee by 10 a.m. Dec. 16. 

WINCHESTER Electricity Committee require tenders by noon 
Dec. 17 for supply aud erection of one 500 kw. d.c. Turbo- 
generator, with condensing Plant, Pipework, &c. Specification, 
&c., from the City Electrical Engineer. 

Tramway Construction. 

Leens Tramways and Electricity Committee requiie tenders 
by 10 a.m. Dee. 16 for Construction of Tramway Track (labour 
only) from Dewsbury-road terminus to Old-lane and from junc- 
tion of York aud Selby-roads to Manston Hospital. Spccitica- 
tion, &c., from the Tramways Gencral Manager. 

Tramway Material (Extension of Time). 

The time for the receipt of tenders by JOHANNESBURG Council 
fcr the supply of a Tramway Lay-out (Points, Crossings, Rails, 
&c.) has been extended. Tenders will be received by the Town 
Clerk, Plein Square, Johannesburg, until noon Jan. 5. Speci- 
fications from the Controller of Stores, Johannesburg. 

JOHANNESBURG Council also require tenders by noon Jan. 5 
for renewals end spares for Tremear Motors, Controllers, Bogic 
Trucks and Brakes, end Trolley end Car Fittings, &c. Speci- 
fication, &c., from the Controller of Stores, Municipal Offices, 


Johannesburg. 
Cables, Static Transformers and Sub-Station Switehgear. 

Hornsey Council require tenders by noon Dec. 29 for c.h.t. 
Switchgear and c.h.t. threc-core Cable. Forms of tender from 
the Borough Electrical Engineer. 

The VicroRgiíAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Dec. 28 for Three Static Transformers. Specifications 
from the Victorian Railway Offices, Spencer-street, Melbourne. 


LLL TAA 
TENDERS RECEIVED AND ACCEPTED. 
ELLIOTT 
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Buackroot.—The following tenders have been accepted by the 
Corporation :— 

British Insulated & Helsby Cables, high-tension cables: W. T. Glover 
& Co., low-tension cables; Sykes & Sugden, 24 c.i. distribution pillars ; 
(ates & Green, earthenware conduits; British Thomson-Houston Co., 
1,500 kw. turbo-alternator ; Cole, Marchent & Morley, surface condenser. 

BLyTH.—Messrs. Johnson & Phillips have received an order from 
the Blyth Shipbuilding & Dry Docks Co. for the supply and laying 
of three-core, low-tension, paper-insulated, lead-covered steel tape 
armoured cables for power in connection with their docks extension. 

GLascow.—The Corporation have accepted the following tenders : 

_ British Thomson-Houston Co., for the supply of electric motors for 
Coplawhill; Crittal Mfg. Co., for steel sashes for Pinkston power 
station ; A. Jack & Co., for crane for Dalhousie sub-station ; and the 
British Insulated & Helsby Cables, for copper trolley wire. 

The Watch and Lighting Committee have also placed an order with 
siemens Bros. & Co. for supplying and installing their system in the 
southern district of the city, at £1,287. with £150 for extra apparatus for 
connecting the system with the central station. 

Portar (Loxpox).—The Council have renewed the contract for 
the supply of cables with the Western Electric Co. for two years at a 
fixed price for copper of £52. 10s. per ton, with a rise and fall in price 
cf lead. cells £35. 6s. 

Àn order has also been placed with Siemens Bros. & Co. for 10 tons of Gorernment Tender Board, Western Australia.—J. R. W. Gardaur, 
cR per at the same price, and the engineer has been authorised to pur- | insulated wire, at rates. - 
chase a further quantity of 30 tons of copper at the most favourable Postmaster-General’s Dept., Adclaide.—Siemens Bros. & Co. battery 
Price below £60 per ton, cells £193, 18s. — | dE. aS 


for a cwole. 
MANcHESTER.—The British Insulated & Helsby Cables has re- 
ceived an order for the supply of cable. 
Lianpupno.-—-The Council have accepted the tender of W. T. 
Henley's Telegraph Works Co. for the supply of cable, at £780. 
HEREFORD.—The City Council has accepted the tender of Harding 
Bros. to wire houses in Mostyn-strect at 11s. 6d. per house. 
RutHtnx.—The local Electric Supply Co. have placed an order with 
the Premier Accumulator Co. for the supply of a battery. | 
STRETFORD. —The tender of Veritys, Ltd., has been accepted by the 
Electricity Committee for the supply of a 15 H.P. motor at £55. 
Osram Lamps for Ship Lighting.— The Gencral Electric Co. have 
again been successful in securing a 12 months’ contract. for the 
supply of Osram ship-lighting lamps from the Cunard Steamship Co. 


Commonwealth Contraets.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General 8. Dept., Perth.—Y. R. W. Gardaur, accumulators 
£323, power board, &c. £174, speed indicator £3. 17s. 6d., and wire £34 ; 
India Rubber, Gutta Percha and Telegraph Works Co., lightning 
arresters £28. 13s. 9d., bells £48. 198. 8d., condenser £4. 13s. 6d. ; Western 
Electric Co., bells £42. 10s., buzzers £25. 12s. 6d., protectors £250, meggers 
£57, bridle rings £7. 5s. 10d., screw anchors £1. 7s. 6d., jointing sleeves 
£20. 8s. 4d., pliers, at rates; J. Bartram & Sons, gran. carbon 13-., 
protectors £76. 5s., fuses £30; British Insulated & Helsby Cables 
condensers £50. 15s. 6d., cords £13. 10s. 10d. ; General Electric Engineer- 
ing Co., plugs £3. Os. 6d., volt meter £5. 10s., staples £11. 3s. 9d. ; Siemens 
Bros. Dynamo Works, cable £36. 10s., stay tighteners £109, battery 


cells £456. 2s 
Postmaster-Generals Depi., Hobart.—Siemens Bros. & Co., battery 
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28,952 EASTERN TELEGRAFH Co.. FRASER & Weep. Telemaph receivine apparatus 
adapted to split up inccming signals into their components and to :ctea'e A 
transmitter or analogous device cr to perfcrate a tuje ceccrding to citer the 
Wheatstene. cable or other systems of workine. 

29.04 Pierer. Dynamo-elcctric machines particularly cdcpted fer startine r: 

. i rm 4 toa o elo l Jan. n 
movers. (28.12,12.) Stet 


mE PATENT RECORD. 
SPECIFICATIONS PUBLISHED. 


s 5 E . lectric sip - inv 
The feth wine abstract from some cf the specifications recently published have been Electric signalling. 


29.779 DIXEN. lectric capstans. 


aa 


specially compiled by Messrs. Mewsurn, ELLIs & Payor, Chartered Patent Agents, 
70 ard 72, Charcery-lane, Londen, W.C. 

Whenever the dale applied for differs [rcm tke date on which the application was lodged 
at tke Paient Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
22,198 St. HELENS CARLE & Rupeer Co. & WHITE. Ccnnecting up of electric cables or 
ccnductors, and the prctecticn of their exposed ends and terminals in systems of 
' wiring fcr bui'dings end the like. 
25.184 Nu-Lines Mra. Co. & Crarman. Electric clccks. 
25,210 PATTERSCN. Mirers’ electric saiety lemps. 
25.245 Hatt. Raiiway signalling apperatus. 
25.283 Savin, Telephcne systems. 
25,850 Kerr. Train and the like ccntrol systems. 
29,335 PowrLL. Earthing and bonding clip. 
25.437 DENBIGH. Device for recording cr counting te'ephcne calls. (5 5 14.) 
20,018 CorTEz-LEIGH & PARKINSCN. Ccntrol of trains, railroad vehicies ard the like. 
25.53] DE PcoRTHER. Ccnstructicn of sparking-piugs for internal-ccmbusticn engines. 
25.544 BROADBENT. Fittings for electrical ccnduit systems. 
25,621 Newitt & FLETCHER. lectric soldering ircns. 
25,717 Leeps. System of and apparatus for recording e'ectrical, chemical. mechanical. 
physical and other quantities. (22 11.12.) 
25,833 Heit & SMrH. Electric switches. 


An electric switch having its movable remter cr blzde made frem a tute which is 


pressed or otherwise f'attered at certain parts cf its length to form surfaces adapted 
to make ccntact with the hinge and Ereak jaws. 
26,582 WESTERN ELECTRIC Co. (Wecdward, zcting fcr Western E'ectric Co.) 
and apparatus for ferming we'ded electric ccntects. 
26,608 Western ELECTRIC Co. (Wcceward. ccting fcr Western Electric Co.) Selective 
signalling devices. 
26.619 SuLLIVAN & HucHES. Apparatus ccmmunicatirg signals to trains whi!st running. 
27,611 ei Application of electrical energy to mictor cars, motor boats and 
the like. 
27,870 BcNELLA & BCNELLA. Electric switches. 
28,557 MuRRAY. Keyboard tape perforator. 
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MUNICIPAL ACCOUNTS. 
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Adelaide (S. Australia). "The accounts of the Adelaide Municipal 
Tramways Trust for the year to July 31 last show total capital ex- 
penditure in construction of electric traction system £1,396,638 
(increase £45,928), and the total amount of sinking fund is £108,996. 

Revenue was £328,810 (against £310.24] in previous year). operating 
expenses, including power, were £202,503 (£207,319). Excess of income 
over expenditure was £125,365 plus £041 for interest and discounts, 
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FINANCIAL MATTERS. 


DULCIOR AUDACIA 


resulted in marked economies, and Mr. A. Coveney says: 


29.691 Pratt, & ORLINGS TELEGRAIH INSTRUMENTS SYND. 
| 


: 1914 SrEciFICATICNS. 
390 B.T.-H. Ce. & FertceK. Dvynzmo-e'ectric machines. 

A dynamo-e'ectric £eneratcr provided with reculatiry ccils excited ty cunnt 
poe Leiwcen an auxiliary tirsh cn the ccmmutaticn ard the mid-point ef tle 
vattery. 

2.201 Berry. Electric safety fuses, 

3,643 HAMILTON. Ccnstruction ef e'ectric pocket mp dry Easttzs zrd cuter stelcr 
case containing the afcrementicred dry batteries, 

4.344 KETcHvM & ANDREWS. Dynzmo-e'ectric mechines, 

5.587 ELECTRIC POWER STORAGE Co. & RANKIN, 
diaphraems uted in storage batteries. 

10.514 URQUHART. Renewable electric cartridge fures. (€ © 13.) 

15,399 Meyer. Vacuum tube lighting apparatus. (2& 6.13.: 

A vacuum tute lighting apparatus with a vas generatcr ard ges regulating voles, 
in which the eas ccnduit supplying pas to the electrcdes divides in ficnt ef the usucl 
sand resistances into branches, each ccntaining a regulating valve shcwing mezrs 
whereby it can be disccnnected frcm the tute, zo that the valves can Le uced alter 
natively. 

15,455 MACHALSKE. Electric furnaces. (27/6/13. 

A furnace having its bottcm and the lower rorticns of its side walls lined with 
artificial graphitic carbon. and having the adjacent porticns of its walls covered with 
mzeresite. 

16.839 GrABaAM. Telephone apparatus. 
17.025 HiT2Bi BERGER. & New BniTIsH Ever Reapy Cc. 
(22,11, 12.) 


Mczns icr vie in zvppertireeepei icr 


Electric pe ^ ke! lamps. 
19,263 ES Electric potenticmeters. Divided application on 25.717. 13. 
ov. 10.) 

A ccmbined reccrding apparatus and petenticmeter, having a :cvrce of current of 
fixed E.M.F.. and means autc matically adjusting a balancinr resistance in the said 
rotenticmeter circuit tc cause a drop of potential in arctber lesistence in the said 
circuit equal tc the drop of potential in the latter resistance czv:cd by 2 current of 
constant E.M.F. 

21,968 PATTENSON, 
Nev. 5.) 


Miners’ electric safety lamps. (Divided applicaticn on 25.210. 13. 
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£1,606 over previous year), and net profit £2,707, or £2.53 after deducting 
£176 for capital expenditure on meteis. lucome increased by £H.tti6, 
and working costs by £512, of which £333 was due to imerease im price of 
coal, 

Twenty-nine houses were wired under the fixed price lighting scheme 
during the year at a cost of £110. 4s. 7d.. making a total of 53 houses 
connected at March 31, 1914. The total revenue from this source during 
the year was £53. 16s. Jd: The last extension of the generating station 


With the 


ji continual steady growth and output of the station, it must he obvious 


making a total of £126,306, out of which the following amounts were pro- | 


vided: Interest) on purchase money £8.733, interest on advances for 
construction £51,316, third party accident reserve £3,466, and reserve 
for renewals £19,136. Revenue per car-mile was 14-817d. (compared 
with 14-484d, in previous year), and operating expenses were 9-126d. 
%-679d.). Cars in stock are 170 (170), and miles of single track open for 
rafte 02:590 (88-354) miles. 


Christchurch (N.Z.).— lhe report of the city electrical engineer 
(Mr. J. Crombie Scott) on the municipal electricitv undertaking for 
the vear ended March 31, 1914, states that the total connections are 
equal to 60,282 60 watt lamps. 

The plant consists of three units of 200 kw., one of 150 kw. and two of 
100 kw., and the eonnected load is 3:46 times the total capecity of the 
the generating plant. The station and selling load factors are 24:36 and 
20°35 per cent. respectively. Units generated were 1.509,290 (destructor 
and electrical plant combined), of which 581,547 were supplied for light 
and 679,178 for power. (iross profit wes £8,249, and net surplus £1,936. 


Dunedin (N.Z.).—The accounts of the municipal electric supply 
undertaking for the year ended March last show revenue £51,940 
(compared. with £43,721 in previous year), costs were £19,561 
(£14,715), and the net profit after providing for depreciation, rc- 
newals fund and interest on loans was £002 (£1,079). 

Works costs were 6°3305d. (0:24€65d.) per unit soll: total costs, in- 
chiding rent, rates, &c.. 6-4542d. (C:3628d.). Units sold were 10,155,471 
(9.578,307 ). 

The tramways accounts show capital expenditure £321.809 (decrease 
£4.068). Total receipts were £78,268 (£74.912). working expenses were 
£45,486 (£41,302), and after providing for interest, renewal, depreciation, 
&c., the surplus was £4,050 (£5,476). Operating expenses per car-mile 
were 83d. (764d.). Passengers carried were 14,779,703 (14,079,514), 
and car-miles run 1,315,182 (1,277,297). 


Erith.— The reports of the engineer and manager (Mr. A. Covency) 
on the working of the electricity and tramways undertakings were 
received by the Council at its last meeting. 

Jhe gross profit on the electricity department was £10,050 (increase of 


-—— —— — 


DE Áo o A 


that the question of future exténsion cannot be postponed. The London 
County Council's proposals to seek Parliamentary powers in regard to 
bulk supply may have the effect. of influencing the Committee as to 
incurring additional expenditure on the undertaking. Whilst Mr. 
Coveney is not satisfied that the Bill will pass through Parliament in its 
present form, he thinks it is within the range of possibility that some 
compromise may be arrived at which will have the effect of minimising 
the opposition, and perhaps in five to ten vears’ time the bulk supply 
may be available, but if this part of the Council's business is to proceed, 
they cannot. hold up the question of extension pending the advent of a 
bulk supply. 

On the tramways the gross profit was €4.644 (increase CHO), The 
increase im revenue was €1,910, and in working expenses Ch 427, The 
net deficiency was €1,672 (compared with £2,142), an improvement of 
£470, although there was a large increase in cost of repairs to permancnt 
way, and cars and in wages of motormen and conductors. 


Fremantle (Western Australia).—The accounts of the municipal 
tramways show gross profit £14,000 and’net profit £8,000 for the year 
ended Aug. 31 last. 


New Plymouth (N.Z.).—In his report on the municipal electricity 
undertaking for the year ended March the electrical envinece (Mr. H. 
Black) states that the outout was 460,360 units (inevesse 60,000). 

The rated capacity of the machinery is 680 kw. When the new intake. 
at present in course of construction, is completed the present machinery 
should be capable of supplying the requirements of lighting. power. 
heating and tramways, and still leave a margin for reserve, Net prelito 
for the year was only £701 (agaist £1.207). and this was meimly due to 
the fact that the department had not been able to obtain the tull benefit 
of the expenditure of the £12,600 raised during the previous term. The 
total revenue was £7,322 (£5.330 for ‘private lighting, £1.072 for power 
and heating, and £920 for borough street lighting and post office clock). 


Newcastle-on-Tyne.—Th« six months’ working of the Corporation 
tramways to Sept. 30, upon which a statement wes submitted to the 
Tramways Committee by the Chairman (Ald. Rodgers) last week 
shows gross reccipts from traffic £136,858 (increase £13,852), and the 
total income was £142.066 (increase £14,132). 

Expenditure was {80.179 (increase £6,912), leaving gross surplus 


£61 887, or £63,540 after adding interest received. Redemption required | 


trl 
4 


0 £T 
n 


£4 
m 


I 


SHUM a 


k 


THE ELECTRICIAN, DECEMBER 11, 1914. 343 


——— LL LA 
part of the supply of electric fittings and electrical work for domestic 


£21,320, interest on loans £17,550, income tax £2,755, special rents. &c., 

gs00, old horse trams loan £728, purchase of chassis £365, turbine instal- [| purposes and the supply of decorative work and fittings, managed. and 
lation £2,509; total £46,018 (against £40,009) leaving surplus £17,522 f controlled by the company on behalf of the said Sir Herbert Bartlett. 
(aainst. £16,820 for corresponding period last year) During the year § Private company. First directors are H. A. Bartlett and G. F. A. Nor- 
¢9.000 has been contributed to the rates (compared with £6,000), Pas- f man. Reg. office: 53, Victoria-street, S. W.- 

sengers carrier were 31,043,032 (increase 3,044,133). WEZDON LAMP CO. (LTD.) (138,484.)—Reg. Dec. 2, capital 23.000 in 
| £1 shares (2,000 preference). to take over the business of dealers in electric 
lamps carried on by J. Agerup as the Wezdon Lamp Co. Private com- 


First directors are W. L. Anspach (chairman) and J. Agerup 
Reg. otħce : 


any. 
(both permanent), subject to holding £1.009 shares each. 
56. Ludgate-hill, E.C. 

WINCO MFG. CO. (LTD.) (138,464.)— Reg. Nov. 18. capital £1,000 in £1 
shares, to carry on the business of manufacturers of electrical torches and 
batteries and all kinds of apparatus, fittings and appliances used in 
connection with electricity, electricians, mechanical engineers. Private 
Reg. office : 107, Pershore-street, Birmingham. 


STATUTORY RETURNS. 


BAT METER CO. (LTD.)—The capital in return to Aug. 8 is £20,000 
in £1 shares (12,000 preference). 10,683 preference and 8,000 ordinary 
shares taken up. £l per share called up on 423 preference and 15s, per 
share on 10,260 preference. £8,118 paid. £8,000 considered as paid on 
8,000 ordinary shares. Mortgages and charges nil. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—In return to 
July 7 capital is £1,200.000 in £10 shares (60.000 preference), 60,000 
ordinary and 59,992 preference shares taken up. £10 per share called up 
on 59,992 preference and £029,956 paid, including £36 paid on eight 
£270,000 considered as paid on 27,000 ordinary shares, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


———9——— 
NEW COMPANIES, 
ACETYLENE & CARBIDE (LTD) (4.206)—Reg. in Dublin Nov. 26. 


capital £500 in £1 shares, to carry on the business of manufacturers and 
sellers and buvers of electro-chemical products, electricians, &e. Private 
company. Reg. office: City Chambers, 143, Royal-avenue, Belfast. 


ALL-BRITISH ELECTRICAL CO. (LTD.) (138.488.)—Reg. Dec. 3, capital 
£10.000 in £1 shares (5.000 preference), to carry on the business of manu- 
facturers, exporters and importers of and wholesale and retail dealers in 
electrical fittings, lamps and other materials, &c., and to adopt an agree- 
ment with Ben Hammond. Private company. First directors are 
C. V. Smith, B. Hammond and N. Dickin. Reg. office : 36, Victoria- 


street, N.W. 

CARVILLE SITE & POWER CO. (LTD.) (138.189.) —Reg. Dec. 3, capital 
£10 000 in £] shares, to take over from the Newcastle-upon-Tyne Electric 
Supply Co. a piece of freehold land at Carville, Northumberland, to erect 
thereon a station for generating electrical energy suitable for distri- 
bution and sale, ta carry on the business of suppliers of electricity. &c. 
First directors are John Theo, Merz, John H. Arm- 
Reg. office: Royal Exchange-buildings, 


company. 


shares forfeited, 
Mortgages and charges, £763,730. 
BRECKNELL, MUNRO & ROGERS (LTD.)— According to return to M 
capital is £20,000 in 2,000 preference shares of £5 each. and 20,000 
ordinary shares of 10s. each. 14,529 ordinary and 1,058 preference 
shares taken up. 10s. per share called up on 767 ordinary and £5 per 
share on 1,058 preference. £5.673. 10s. paid. £7,031 considered as 
paid on 14,062 ordinary shares. Mortgages and charges, £2,661, 18s. 8d, 


DICK, KERR & CO. (LTD.)—According to return to Oct. 20, capital 
is £650,000 in £1 shares (350,000 preference), 305,090 preference and 
260,000 ordinary shares taken up. £565,000 paid. Mortgages and 
charges : £230,930. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—Return to Sept. 24 gives 
capital as £325,000 in £1 shares (175,000 preference). 170.375 preference 
and 125,000 ordinary shares taken np. — £1 per share called up on 45,382 
shares. £45,382 paid. £249,993 considered as paid on the remainder. 
Mortgages and charges : £163,066. | 

NEW PHONOPORE TELEPHONE CO. (LTD.)—In return to Nov. 13 capital 
(138.430) —Reg. Nov. 26, capital is £10,000 in £1 shares (9.000 ordinary and 1.099 founders) 7.141 
£1.000 in £1 shares, to carry on the business of manufacturers of, agents ordinary and 1,000 founders shares een ae al p share called p 
for and dealers in magnetos, accumulators, dvnamos and motor and other | 9"! 6,741 ordinary shares and 16.731 paid: £1,499 considere as paid on 
engines, electricians, &e. Private company. atte founders’ and 400 ordinary shares, Mortgages and charges, 

URLO A mE i 

N. I. Z. (LTD.) (138421)—Reg. Nov. 25, capital £6,000 in £1 shares, . l 

to carry on the business of electro-chemists, atalari, electricians, Bete One BLECTRICALINSTRUMENTS (TTD act onliig Enn 
Bes. office: 1-2, Old Pye-street Moserminster Julv 9 capital is £20.000 in £1 shares (10,000 preference). All shares 

5 : "| taken up. £10,000 paid. £10,000 considered as paid. Mortgages and 
charges nil. , 

J. NORTON GRIFFITHS (LTD,) (138.171.) —Reg. Nov. 30. capital s 
£1.000 in £1 shares, to UMEN s aa or control publie ial . p W SMITH . uo (ETD. )—Return o Ook 5 gives capital £5,010) 
and conveniences of all kinds, including barracks and permanent. and ie dod ae) SS Caen De no quads, 39000 considered 
temporary buildings for military, naval or Government purposes, rail- oe ortgages and charges nit - 
ways, tramways, docks, gas, electrie light and power supply and other W. R. SYKES INTERLOCKING SIGNAL CO. (LTD. )—The capital in return 
J. Norton Griffiths, M.P.. is governing director and chair- | t9 Sept. 30) is £50,000 in LOs, shares (87,500 ©“ A” and 12,500 B "Y 
Reg. office, 3, Central-buildings, | 42-297" A " and 12,500 “ B " shares taken up. 3s. 9d. per share called 

l up on 42.297 " A ” shares, £7,936. 18s. 9d. paid (including £6. 53. paid 
£16,824. 5s. considered as paid (being 10s. per 
Mortgages and 


av 8 


Private company. 
strong and. Robert. P. Sloan. 
Neweastle-on- Tyne. 
CONISTON & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (138.478.)—R eg. 
Dec. 2, capital £2,000 in £1 shares, to carry on at Coniston and adjoining 
districts the business of an electric supply company.Private company. 


FOSTER CONSTRUCTION CO. (LTD.) (138,509.)—Reg. Dec. 4, capital 
£5.000 in £1 shares, to carry on the business of constructional, mechanical, 


hvdraulie, electrical and general engineers, manufacturers of and dealers 
in engines, boilers and other machinery, &c., and to enter into an agree- 
ment with W, Foster and A. Foster, trading as W. Foster & Son. Private 
company. First directors are W. Foster and A. Foster. Reg. office : 


127. Corporation-street, Stratford, E. 
MIDLAND MAGNETO CO. (LTD.) 


ke, Private company. 
S.W. 


works, &c. 
man, and may retain office for life, 
Westminster, S. W, 

j lvance of calls). 

PRISMATIC ART SIGN CO. (LTD.) (138,422)—Reg. Nov. 25, capital | ! = 
E RISDA . : SEL Esos t s 2.500 “ B " and 5s. per sha 2,207 1 A 
£L m £] shares. to take over business carried on at the Prismatic Art K panes Brandos ieee a | 
E (Ltd.), to carry on the business of manufacturers of and dealers in | ~ S shoe POWER CO. (LTD.) Capital 
advertising signs, sion writers. electricians MEUS M A ; .)—Capital in return to Oct. 8 is 
pany. ce ie P. D Chaplin M Ask om eee £20,000 in 668 ordinary shares of £25 each end 3,302 ordinary ee of 

REX ACCU 38.590 \__Ra Do MU puni: £l each. 668 ordinary and 300 preference shares taken up. £25 per 
£24.000 in $ RERA oe Dd Lo S Men share called up on 600 ordinary and £1 per share on 309 preference 
And dodi: o "NN ur Wi sears abe on shares, £15,300 paid. £1,700 considered as paid on 68 ordinary shares, 

ing ie manufacture of electric accumulator plates, and all rights Mortrace sand charre £3 000 
relating thereto in all British colonies. dependencies, dominions and states | ` Be AS l 
(except Canada), subject to, but with the benefit of, the licences therefor _YARMOUTH (LW.) ELECTRICITY SUPPLY CO. (LTD.)—Capital is 
granted to the Electrical Power Storage Co. (Ltd.). by an indenture dated £5.000 in £5 shares in return to April l4. 361 shares taken up and 
os 25. 1913. and to adopt an agreement with the last-named company. £1,805 paid. Mortgages and charges nil. 

"vate company, First directors are Sir James Pender, Bart., J. Gray, 
b. Willock and a person to be nominated by Gaszynski Bros. & Co., who MORTGAGES AND CHARGES. | 
are, while holding 4,000 shares, to be entitled to nominate one out of DERBYSHIRE & HOUSLEY (LTD.)—Particulara of £600 debentures, 
every three directors. Reg. office: 4, Great Winchester-street, E.C, created Nov, 23, 1914, filed pursuant to sec. 93 (3) of Companies (Con- 

solidation) Act, 1908, whole amount being now issued. Property charged 


THOMSON-BENNETT (MAGNETOS) (LTD.) (138.397.)—Reg. Nov. 23, C anderen uae : 
Capital £5,000 in £1 shares, to carry on in. England and elsewhere the ompany s undertaking and property, present and future. No trustees, 
business of manufacturers of electrical and other component parts, HYDRO ELECTRIO CO. CONCESSIONS (LTD. — Further charge on 

starting, running, | Company's uncalled capital, dated Nov. 25 (supplemental to mortgage 
p o | dated June 29, 1914) to secure £250. Holders, Coutts & Co. BE 


ORE and fittings used in the construction, 
driving and regulation of stationary engines or motor vehicles. Private 
NAYLORGRAPH ,LTD,.)—Debenture dated Nov. 18, 1914, to secure 


MAD Secretary, W. H. Hughes, Reg. office, Arden Works, 

“heapside, Birmingham. £250, charged on company’s undertaking and property, including 
TREDEGARS (LTD. ) (138,475.)—Reg. Dec. 1, capital £10,500 in 10,000 uncalled capital subject to prior debentures. Holder, J. M, Hunt. — 

oe shares of £l cach and 10,000 ordinary shares of ls. each, to | TELBPHOS DOMESTIC & STREET LIGHTING CO. (LTD.)—Issucs on vari- 

(h pi an agreement with Sir Herbert H. Bartlett, Bart., and Perry & Co. ous dates from Feb. 25 to Oct. 28, 1914, of £3,500 debentures, part. of 

^w). (Ltd.), for the acquisition of the business (consisting for the most { series of which the particulars have already been filed, 


AU 
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against 4,155,711 passengers and £43,035. 19s, 
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COMPANY INCORPORATED OUTSIDE THE U.K. 


PREMIER ELECTRIC WELDING CO. (INC.) (1,417F.)—Particulars filed 
Oct. 26. Capital $20,000 in $100 shares. Reg. in U.S.A. on Sept. 10, 


1914, to acquire and hold rights and licences for the operation of the’ 


Siemund & Wonzel electric welding process in foreign countries. British 


address: 631, Roval Liver Building, Liverpool, where S. de Leew is 
Directors: T. Rumney, M. R. Wilkin and 


authorised to accept service. 
L. M. Smith. 
RECEIVERSHIPS. 

APPARATUS & ACCESSORIES (LTD.) —Notice of appointment of G. E. 
Corfield, Balfour House, Finsbury-pavement, E.C.. as receiver on Nov. 
25, under powers contained in debentures dated April 24, 1914, has been 
filed. 

NEVILLE ENGINEERING CO. (LTD.—C. W. Bull, 9, Forezate, Wor- 
cester, ceased to act as receiver or manager on Dec. 1, 1944. 

RESIDE & CO. (LTD.)J—Notice of appointment. of W. H. Sayers, 17, 
Pelham-terrace, Bradford, on Nov. 24, 1914, under powers contained in 
debentures dated Feb. 23, and March 4, 1909. has been tiled. 


CITY NOTES. 


a 


MEMORANDA (Dec. 10).—Bank rate 5 per cent. (since Aug. 8, 1914. 
Price of silver, 23 Ad. 


ADELAIDE BLECTRIC SUPPLY CO. (LTD.)—A final dividend of 5 per 
cent., making 10 per cent. for the vear, together with a bonus of 2 per 
cent. (both tax free), for the year ended August 31, has been declared, 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.).—A dividend for the half. 
vear ending Dec. 31 of 2s. 9d. per share (less tax) has been declared on the 
54 per cent. cumulative first and second preferences share i 


ARON ELECTRICITY METER (LTD.)—The directors announce that they 
do not propose to pay an interim dividend on the preference shares, 

BARCELONA TRACTIO^, LIGHTING & POWER CO.—Tho directors have 
decided to suspend payment of the half-vearly coupon due Dec. 1 on the 
5 per cent. 50-year first mortgage bonds. The board is considering a plan 
to provide the necessary funds for continuing and completing works under 
construction. 

CAPE ELECTRIC TRAMWAYS (LTD.)—For the year ended June 30 the 
profit was £78,866. 15s. 4d., and after providing for debenture interest. 
redemption of debentures, and taking into account) balance brought 
forward, £32,617. 14s. 9d. remains. From this amount the reserve fund 
has been credited with £8,000, leaving £24,617. 14s. 9d. The tramways 
in Cape Town carried 16,576,992 passengers, earning £155,472. 93. 10d., 
against 14,779,709 passengers, earning £144,221. 13s. Pid. in 1913. In 
Port Elizabeth 4 309,154 passengers were carried, earning £44,936, 13s. 7d. 
In spite of labour 
troubles in January last the receipts show satisfactory advances, but, 
owing to the increase in the cost of maintenance and operating clourges, 
and to the provision for the income-tax lately imposed by the Union 
Government, the net profit is less than that of the preceding year. The 
additions to the rolling stock and to the power plant at Port Elizabeth 
have been completed, and the new unit of power in Port Elizabeth is 
working most satisfactorily, Owing to the war, the directors have 
dezided to recommend the decleration of a dividend of only 21 per cent. 


EASTERN TELEGRAPH CO. (LTD.)—The company announce the pay- 
ment on Jan. 15 next of dividend at the rate of 34 per cent. per annum 


(less tax) on the preference stock for the quarter ending 31st inst.. and the 


third quarterly interim dividend of 1} per cent. on the ordinary stock 
(tax free) in respect of profits for the year ending Dec. 31, 1914. The 
transfer books of the ordinary stock will be closed from Jan. 7 to 14, 
inclusive. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
'The directors have declared an interim dividend for the quarter ended 
Sept. 30 last of 2s. 6d. per share (tax free), payable on the Lith prox. 


"The share register will be closed from Jan. 7 to 14 inclusive. 


GENERAL ELBCTKOLYTIC PARENT CO. (LTD.)—-An extraordinary 
general meeting will be held on the 14th inst. for considering, and, if 
thought fit, passing à resolution winding the company up voluntarily. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—The directors announce a 
quarterly interim dividend of 2s. pez sh ire on the ordinary shares, less tax. 

MANILA ELECTRIC RAILROAD & !IGHTING CORPN.—The directors 
have declared a quarterly dividend of 13 per cent. for the quarter ending 
Dec. 31 on the common capital stock, payable in New York on Jan. 1. 

MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—A final dividend of 5 per 
cent., making 10 per cent. for the year (tax free), has been declared for the 
year ended Aug. 31. 

STOTHERT & PITT (LTD.)—Thoc profit for the yearended June 30 was 
£19,394, including £2,100 brought forward, and the directors recommend 
payment of a dividend of 5 per cent. 

UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.)—The directors 
have declared an interim dividend at the rate of 4 per cent. per annum 

2s. per share), less tax, on the ordinary shares for the past half-year. — 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared the 
first quarterly intcrim dividend of 3s. per share (tax free) for the year 
ending June 30, 1915, being at rate of 6 per cent. per annum. The 
transfer books will be closed from Dec. 14 to 19, inclusive, and the divi- 
dend will be payable on the 21st inst. 

WESTERN UNION, TELEGRAPH CO.—The usual quarterly dividend of 
}} per cent. is announced, 


|» METAL PRICES. A l 
Messrs. J. B. Garnham & Sons, 132, Upper Thamesstreet, London, under 
date December 9, the following as the preasnt basis prices of iie 
New METALS. per Ib. per ton. 
Solid Drawn Brass Tubes........ Std. Antimony *e99000909*9000009€ £53 0 0 
Solid Drawn Co per Tubes LRL Y 91d. English L6ad iae siis aos £19 10 0 
B ee ig cecosooooo rae 
raze rass iu esecccóotc05e0 e OLD METALS. 
Brass Wire ee ee ee eeosecseses 8d. Clean Scrap Copper FELEKET) ofr $5 
Copper Wire ...... *9.:9002000990 9d. Braziery Copper Scrap. ..... £47 0 0 
Rolled Brass ERE «90009999099 7id. Clean Scrap Brass........«4 £40 10 0 
Brass Sheets "ecc scccsoce0i090 8id. Old Lead TP vésasas: Él? 5 0 
Old Zinc eevee *-*9069609302502909 £17 0 0 
per ton. | Hollow Pewter ............ £90 0 0 
Copper Sheets e@eseeoee800086 £76 0 0 Black Pewter. eecosesgneennene £56 0 0 
Spelter »909«0200*900092950*499€8 £27 10 0 Gun Métal ooo cots c eee £50 10 0 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 


December 8, the following prices of ScRAP METALS :— 


New Aluminium Cuttings... 


Clean Mixed Brass ........ £12 O 
Clean Copper....... escses» £52 0 


Braziery Copper. «020090090 £18 0 


Gun Metal ......... iero 
Mr. Joseph can supply solder at the following prices per ton : Plumber's Solde 
or strip). £65 : Commercial Tinman's Solder. £85: Blowpipe Solder, £95 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPT 


AGGREGATE. 
No. of Inc. or dec, 
| Amount. |ne (ayo 


LINE. 


per ton. per ton. 
£64 O O |, Lead (less usual Dzaft) ...... £18 0 0 
0 Tea Lead io ose ba hs kde £17 0 0 
0 Old Zinc.sc uci euasss FUE TÓ £2) 10 0 
4 O | Hollow Pewter............ £102 0 0 
.... £33 0 O0 ' Shaped Black Pewter ...... £7 


Week 
ended. 


Aberdeen Corporation ... 
Anglo-Argentine ..... E 
Ashton-under-Lyne...... 
Ayr Corporation. ........ 
Bath Electric Trams. Ltd 
Birkenhead Corporation.. 
Birmingham Corporation. 
Blackourn Corporation . 
Bolton Corporation ...... 
t Bournemouth Corporation 
Brad ra Corporation .... 
Briehton Corporation .... 
tBristol Trams & Carriage 
Burnley Corporation .... 
Burton Corporation...... 
Bury Corpcration ....... 
Calcutta Tramways Co. .. 
Camborne-Redruth ..... 
Cardiff Corporation ...... 
Central London Railway.. 
City & South London Rly. 
Cork Electric Trams Co... 
Croydon Corporation .... 


*Derby Corporation ...... 
Dover Corporation...... 
Dublin & Lucan Railway . 
Dublin United .......... 
Dundee Corporation ..... 
East Ham Council ....... 
Erith Urban Council..... 
Exeter Corporation...... 


Glasgow Corporation..... 
Glossop Trams ........-- 
Gloucester Corpn. ....... 
f Halifax Corporation ..... 
Hastings Elec. Trams Co.. 


Hong Kong.........* sea 
Huddersfield Corpn...... 
Hull Corporation ........ 


Ilford District Council.... 
Ilkeston Corporation..... 
Ipswich Corporation ..... 
Isle of Thanet Co......... 
Kilinarnock Corporation.. 
Lanarkshire Trams Co. .. 
Lancashire United ...... 
Leeds Corporation ...... 
Leicester Corporation .... 
Leith Corporation ...... 
Lincoln Corporation ..... 
Liverpool Corporation.... 
Liverpool Overhead Rly.. 
Llandudno&ColwynBayR 
London County Council .. 
London Elec. Ry. Co. .... 
London United.......... 
Lowestoft Corporation ... 
Maidstone Corporation... 
Manchester Corporation .. 
Mersey Railway ..... eee 
Metropolitan Dist. Rly.... 
Met. Elec. Tramways .... 
Metropolitan Railway ... 
Nelson Corporation ...... 
Newcastle-on-Tyne Corpn 
Newport (Mon.) Corpn.... 
Northampton Corporation 
Oldham Corporation ..... 
Perth (N.B.) Corporation. 
Perth (W.A.) Elec. Trams. 
Portsmouth Corporation.. 
Preston Corporation ..... 
Rotherham Corporation . . 
Salford Corporation...... 
Oganphals. essais ems 
t Sheffield Corporation..... 
Singapore Trams ........ 
tS. Metropolitan Tramway: 
Southamptcn Corpn. .... 
Southend Corporation.... 
St'lyb'dgs, Hyde, &c.,]Jt. B. 
Sunderland Corporation . . 
Sunderland District...... 
Swindon Corporation .... 
Tyneside Tram Co. ...... 
Wallasey Corporation .... 
WalsallCorporation ..... 
Warrington Corporation. . 
West Ham Corporation... 
Wolverhampton Corpn... 
Yorkshire W.R. Trams... 


Des. 


T f 
DDANT A NO tono ton Cn NE bd 
— 


NON 
ANWWNANNANNANAN NNNNA ThOl Faw 


zZ 
Oe y 
es^? 
N 
Donen 


5 


+ 


3 


Oo 
ids] 
a 
C 
eh 
© 
w 
e 


IDNO GOQOONNOQINN 


(a) Tnese comparisons are with the corres 


t includes omnibuses, &c. 


: pondin riod last year. 
t Minus 2 days. EES 


Inc. or dec. 
(a) 


weeks. 


£ 
- 7: 27 | 4525 
— 5,5€4 | t47 |2,534,218 
— "6i 35 | 16,051 
—  12| 29 | 11493 
— 43] 48 | 46.216 
+ 45| 36 | 45183 
— 2097| 36 | 431477 
—  124| 36 | 46901 
— 185| 35 | 97.968 
+ 32] 35 | 73,063 
+ 4|136 | 40375 
+ 943 | 48 | 413.984 
— 20| 9 | 1277 
+ 6| 2% | 1077 
—  162]|136 | 49,360 
—85,103 | 9 jn524,42 
— 32] 48 6,577 
— 277| 34 | 95453 
—  30| 48 | 240t4 
—  63| 34 | 59,828 
— 13] §35 | 36387 
+ 17] 35 | 9034 
+ || §22 3:05 
+ 763 | 48 | 283,206 
— 83,129 | 37,301 
+ 184]§35 | 42,83 
+ 14] 36 | 12,841 
— 8&5] 27 | 543,836 
- 23| 49 5.831 
4 8. 35 | 11740 
E: 1 | 35 | 80279 
~ 67| 9 9,279 
+ 274] 35 | 104,648 
— 200] 36 | 111-601 
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The Greenwich Accident. 

Last Friday a serious accident occurred at the generating took place. Obviously, if the methods of the Press Bureau 
station of the London County Council tramways, resulting | 2€ fo be followed by the London County Council, the im- 
in the shutting down of the station end practically a com- | pression will be given that there is something which, in the 
plete cessation of traffic on the whole of the system. Full | 0P!™0n of the officials, it is better to hide. 
details have not been made public, but it appears that for 
some reason or another the case of an oil-cooled transformer 
burst. As it happened, there was a heavy wooden staging 
near the transformer, as considerable alterations were in 
progress, [n fact, this particular transformer was to have 
been removed during the next few days. The burning oil 
was thrown upon this staging, which thus caught fire, and 
in its turn set fire to the cables connecting th» generators 
to the switchboard. Unfortunately, it was impossible to 
extinguish the fire easily, and thus the shutting down of the 
generators followed as a matter of course. We are glad to 
state no lives were lost ; also that the new protective devices 
which were adopted after the last accident efficiently pro- 
tected the generators, so that only two of these, not so pro- 


tected. suffered damag>. 


o d 


Generating Plant Extensions at Liverpool. 

IT is encouraging to note that. in spite of the war, con- 
siderable activity is boing shown in putting into service 
extension generating units by manv of the great municipal 
electricity undertakings throughout the country. The 
engineering aspects of the electricity supply system at 
Liverpool have been discussed from time to time in our 
columns, and it is significant that the growth of this under- 
taking marks successive stages in the design and construc- 
tion of steam-raising and electricity-generating equipment. 
In another part of this issue we commence a description of 
the plant extensions which Mr. H. Dickinson, the new 
engineer and manager of Liverpool electricity department, 
has planned and is putting into service since his appoint- 
ment from Leeds at the beginning of this vear. Station 
engineers who now undertake the reconstruction of their 
plants will note with interest the manner in which Mr. 
DicKiNsoN has succeeded in increasing the output of one 
of the stations at Lister Drive without adding in any way 
to the area of the existing boiler-house floors. By the 


| MODO 
dr mav be said that every accident provides a lesson from 
Which full benefit should be taken. In the present case, 
however, complete information is lacking, and therefore it 
£ a little difficult to draw conclusions. It is possible, of 
course, that the transformer case contained some explosive 
Gases, and these may have been ignited. This, however, 


removal of the Lancashire boilers formerly installed, by 
lowering the floor and raising the roof of the boiler house, 
accommodation has been found for modern coal-handling 
plant, water-tube boilers, economisers and induced draught 
equipment which will furnish steam for turbo-generator 
units of double the capacity previously planned. The 
achievement is the more noteworthy because it 1s com- 
paratively easy to find space in an engine room for high- 
capacity turbo-generators. These machines occupy a floor 
area which would at one time have been considered quice 
disproportionate to their output. It is with the steam- 
raising plant that difficulties invariably. present themselves. 
In commenting upon the features cf the new plant at the 
opening ceremony Mr. Dickinson paid a well-deserved 
compliment to Mr. H. BRowurEv Houmes, the former con- 
sulting and managing engineer, for the generous lines upon 
which he had planned the plant. His foresight in this 
direction had enabled the extensions such as are now in 
process of completion to be carried out. It is proposed en- 
tirely to modernise the No. 1 station at Lister Drive, and 
when this work is completed the station will have an output 
of 50,000 kw. Whether or not Mr. Dickixson decides to 
stop at the 7,500 kw. unit level we do not know at present : 
but, assuming that he remodels No 2 station at Lister Drive 
on the same plan as No. 1, he will have provided the elec- 
tricitv department with a 100,000 kw. plant upon the 
building site which was initially planned for a quarter of this 
capacity. 


The L.C.C. Power Scheme. 


As will be seen in another column, some particulars are 
now available of the London and District Electricity Supply 
Bill, which is to be promoted by the London County Council. 
The area affected by the Bill is under the control of eight 
Councils in addition to the London County Council, ard 
these will have representatives on what is to be known as 
the London Electricity Authority. The basis of repre- 
sentation adopted is that of assessable value, and conse- 
quently the L.C.C. has 18 representatives, Middlesex has 
two and the remaining Councils one each. The members of 
the Authority need not be members of the appointing 
Council, but not Icss than one-half of the representatives 
of the L.C.C. are to be members of that body. There is not 
much in the particulars that are published which has not 
already appeared in the original scheme. We notice, how- 
ever, that the maximum price for bulk supply or power 
supply is not to excecd £3. 10s. per kilowatt of maximum 
demand to be supplicd plus 0-25d. per unit. This, it will ke 
agreed, is a reasonably low figure. The Authonty may 
expend on capital account any sum not exceeding 
£10,000,000, and it is suggested that this sum will probably 
cover the expenditure during the first 10 years. We under- 
stand that there is a good deal of opposition to the scheme 
on the part of local authorities, and the wisdom ot push- 
ing forward a large scheme of this kind scems to us a little 
doubtful at à time when the energies of the country are 
necessarily so largely concerned. with warfare, and when, 
therefore, the full details of a scheme cannot receive the 

same attention as they would under normal conditions. 
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Will.—The late Mr. John Matthias Augustus Stroh left estate 
of the value of £93.90]. He bequeathed £250 to the building 
fund and £250 to the benevolent fund of the Institution of 
Electrical Engineers. 


Royal Engineers (T.F.)—The following appointments have 
been made :— 

Electric Lights Company, City of Edinburgh (Fortress) Engineers: 
K. D. Cullen to be Second Lieutenant, ' : | 

Electric Lights Company, Kent Fortress Engineers: Sapper R, 
Sawers (from London Electrical Engineers) to be Second Lieutenant. 


Edison Works Destroyed by Fire.—The Edison works at 
West Orange, New Jersey, U.S.A., was almost totally destroyed 
bv fire last week. It is stated that 20 buildings were gutted, 
throwing 4.000 people out of employment. The damage is 
estimated at £1.000.000.— Later news indicates that the depart- 
ments connected with the phonegraph works are the only ones 
involved. The remainder of the buildings are intact, including 
those devoted to the manufacture of the Edison storage battery, 


German Bombardment of the North-East Coast.—The 
bombardment of Scarborough, Whitby and West Hartlepool 
early on Wednesday morning by German cruisers, has resulted 
m considerable damage and loss of life. At Scarborough tke 
wireless station was evidently one object of the German attack, 
but this escaped without injury. Fire was also directed at the 
chimnev of the Scarborough Electricity Supply Works. but the 
onlv result was to brirg down the chimnev of the neighbouring 
brick works. The only damage to the electricity works was the 
breaking of several windows. We regret to record. however, 
that the secretary of the company, Mr. John Hall, J.P., a well- 
known resident in Scarborough, was killed. Several tramway 
standards were brought down, and the traffie disorganised in 
consequence. At Hartlepool. we understand. no damage has 
resulted te the Cleveland & Durham Power Co.'s system. Six 
emplovés at Messrs. Richardsons, Westgarth & Co.’s works at 
West Hartlepool were killed. 


“The Electric Vehic!e."— The first number of the new 
officia] publication of the Electric Vehicle Committee has now 
made its appearance, together with a series of well illustrated 
post cards, intended for distribution by interested parties, 
illustrating actual vehicles in service both here and on the 
other side of the Atlantic. This new journal, which is to be 
published quarterly, opens with a short article on the present 
state of the electric vehicle. The second article consists of à 
series of replies from electric vehicle users as to the reliability 


and economy of the vehicle ; it is intended to make this a regu- 


lar feature of the journal. Descriptions of the South Shields 
omnibuses and other `“ electrics " in service in this country are 
given. The official pages of the journal are devoted to the 
names of the committee, its work, and a list of electric vehicles 
in this country. A list of the electricity supply undertakings. 
which provide facilities for charging electric vehicle batteries, 
and the price charged per unit, is also published. The get up 
of the new Journal is excellent. 


Accicent at the L.C.C. Tramways S!a'ion.—4n unfor- 
tunate accident occurred at the Greenwich generating station 
of the L.C.C. Tramways Department last. Friday. causing the 
shutdown of the whole plant and the consequent stoppage of 
the tramway service over all the Council's system, with the. 
exception of short sections supplied by outside undertakings. 
The following account of the accident was given by Mr. Hume, 
Chairman of the Tramways Committee, at the meeting of the 
Conner cn Tuesday last. 

The whole trouble had arisen from the bursting of one of the trans 
formers. It was one of a series of transformers situated between the 
generators and the switchboard, and was used for stepping-down fo 
the low voltage required for the measuring instruments on the dr 
The transformer had been in use for 10 years, and was one of the last 0 
its tvpe in the station, and in five days it would have been removed from 
the service of the Council altogether. Owing to the extensions being. 
carried out a heavy wooden staging was in position over the top of the 
switchboard arrangement, and the burning oil thrown out from ne 
transformer covered the woodwork. The staging happened to be m the 
vicinity of the heavy cables running from the generators to the switch- 
board, and the intense heat generated destroyed those cables, and com. 
pletely cut off the generators from the switchboard and shut down the 
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. tricity works. Applications to Messrs. Davis & Soper, 54, St. Mary 


some consolation to the Council to know that the ; 
a cde after the last accident efficiently protected the | Axe, London, E.C. See an advertisement. . u 
generators, with the exception of two, which had not been protected. A foreman of railway telegraphs is required for the Cevlon Govern- 
The accident might have been worse, and they were thankful that no ment Railway. Salary £250. Daily allowance when away from 
lives had been lost. These sort Hs were mane to ee? did heaiquarers i dece Applications to Messrs. Gregory, Eyles & 

- were working heavy generating machinery, and was not due m any et SERRE dh D i NM 
Ris » : e TN Dien 2Repivine to questions raised by other Waring, 12, Dean s-vard, Westminster, S.W. See du ertisemeut, i 
Councillors, Mr. Hume said that previous breakdowns were not of a A working charge hand is wanted for general repairs and upkeep 0 
similar nature to the one d um d AUN us pip electrical plant in engineering works. See advertisement. 

aracter were made with outside bodies for suppues. ey receive . Diet ee TEAM 

ee on the Metropolitan Electric R e. the London United "a switchboard C W VEA » etricity works. 
Tramwavs, St. Paneras Borough Council, West Ham Corporation, | 4/8. 6d. to 30s. per Weck. See advertisement, 0. 
Levton and Ilford Urban Distriet Councils, the Poplar Borough Council, Applications are invited by the Commonwealth Public Service 
and the County of London Co. It was common knowledge that break- | Commissioner, Melbourne, for two appointments as assistant en- 
downs occurred on other systems quito as frequently as in London. As gineers in the Chief Electrical Engincer's office, Postmaster-General's 
| Minimum salary £432, increasing to £504, 


: Ss ase . : ^8 uv rtaking i üngdo 
the Conc s systern was tho argent tramway undertaking in the Kingdon | Department, Melbourne 
c 2g ads. i. t | per annum. Applications to Commonwealth Public Service Com- 


f the whole system. The breakdown had nothing to do with lack iib E 
pn: : : missioner by Jan. 9, 1915. 


of efficient plant or generators. l 
A partial tram service, which has been subject to minor 


stoppages, was started over the greater part of the Council's 
lines on Monday, and it is expected that a full service will be 
available by to-day (Friday). A full service has been maintained 
right through on the Deptford and Lewisham section of the 
Council's system, current for which is supplied by the London 
Electric Supply Corporation, who have also assisted the Council 
in supplying other sections. 


station. 


Wages 


Mr. Williams, assistant electrical engineer at Sleaford, has been 
appointed assistant engineer to the Harrow Electric Light & Power Co. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers. — We understand that the 
annual dinner of the Institutiou has been cancelled. 

Northampton Polytechnic Institute. —The annual prize distribution 
of this Institute took place on Friday last, when the prizes and 
certificates were presented bv the Rt. Hon. Lord Moulton of Bank, 
F.R.S. The laboratories, workshops, &c., were open for inspection 
before and after the presentation ceremony. An organ recital in the 
Large Hall preceded the distribution of prizes. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. E. Bellini contributes an article on the ~ Possibility of Shazp 
Directive Wireless Telegraphy " (p. 352). 

We publish a description of Mr. de Lange's thermal telephone, 
together with an account of an experimental demonstration of this 
instrument (p. 358). Our Leading Article deals with this invention 
(p. 362). 

Prof. Geo. R. Dean concludes an article on the " Differential 
Equations of Long-distance Transmission " (p. 355). 

We give an abstract of a Paper on “ Voltage Testing of Cables,” by 
Messrs. W. I. Middleton and C. L. Dawes (p. 348). 

We describe the “ Extensions at Lister-drive station, Liverpool " 
(p. 366). 

An article on * Limitations in the Construction of High-tension 
Direct-current Machines," by Dr. A. Scherbius, appears in abstract 
(p. 351). 

We give an account of the discussion which took place at the Insti- 
tution of Electrical Engineers on Mr. Wedmore's Paper on * Auto- 
matic Protective Switchgear for Alternating-current Systems" (p. 360). 

We give an abstract of a Paper on " Electrical Driving in the 
Woollen Trade," by Mr. J. F. Crowley (p. 364). 

Directors’ Reporls.—The reports of the directors of the following 
companies are abstracted :— 

# Adelaide Electric Supply Co.. Blackpool. St. Annes & Lytham 
Tramways Co., British Columbia Electric Railway Co., Douglas 
Southern Electric Tramways, India Rubber, Gutta-Percha & Tele- 
graph Works Co., Isle of Thanet Electric Tramways & Lighting Co., 
Manx Electric Railway Co. and Melbourne Electric Supply Co. (pp. 


377 and 378). 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Dec. 18th (to-day). 
PAYSICAL Society oF LONDON. 


ó p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: “ Ex- 
hibition and Description of some Apparatus for Class Work in 
Practical Physics,” by Dr. G. F. C. Searle, F.R.S. ; " A Vacuum 
Guard Ring and its Application to the Determination of the 
Thermal Conductivity of Mercury,” by Mr. H. R. Nettleton. 
WIRELESS SocrETY oF LONDON. 
Sp.m. Meeting at the Institution of Electrical Engineers, Victoria 
~ Embankment, London, W.C. Lecture on * High Frequency 
Resistance of Wires and Coils,” by Prof. G. W. O. Howe. l 
[ĮNSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Mceting at the Institution, Storey’s-gate, St. James's Park, 
Westminster. Five Papers on ‘ Audible and other Cab 
Signals on British Railways," by Messrs. W. C. Actield, L. P. 
Lewis, V. L. Raven, W. A. Stanier and W, Willox. 
SATURDAY, Dec. 19th. 
WEST OF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS. 
4:30 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on " Experiences of Surface Earthing in Scottish Mines," by Mr. 
P. S. Glover. ` 
MONDAY, Dec. 21st. 
INSTITUTION OF Posr OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on " Power Circuit Inter- 
ference with Telegraphs and Telephones," by Mr. 8. C. Bartho- 


lomew. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


OBITUARY. 


Epwarp CRABB.— The death of Mr. Edward Crabb, C.B., late 
Second Secretary of the Post Office, is announced. Deceased was 61 
years of ago. 

R. G. Fricker.—The death of Mr. Robert George Fricker, a 
director of the Victoria Falls & Transvaal Power Co., is also reported. 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. ‘These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


APPOINTMENTS VACANT AND FILLED. 


Date... eene ERE gp 


d. toward the Prince of Wales? 


A lecturer in electrotechnics is required for the South African 


School of Mines and Technology, Johannesburg. Commencing 
Applications to Messrs. 


salary, £360, increasing to £180 por annum. 
" ~ s om A 1 a ] * 1 ra nclose £ 8. 
Chalmers, Guthrie & Co. (Ltd.), 9, Idol-lane, London, E.C., by Ie 
Dec. 31. See advertisement NATIONAL RELIEF F 
A lecturer in physics is required in the mathematics, muU w l UND. 
Portsmouth. Mumcipa 
Ports t Name @eeeveceven tert 9€900€9€0.9900525006002520600009290«09?5*05005€600509090500c00062500900950c«00099280000€009909 


electrical engineering. department of the l | 
College. Salary £125, increasing to £175 by £10 annual increments. 
Particulars and forms of application from the secretary, Mr. H. E. 
Curtis, See «dvertisement.. 

A station engincer is required for a South African municipal clee- 


*»49.«»59*900900600a0000*90900900290909290909906€09045909 


Addresa cerdo u E yeuesye rav PER Ee EsUEVEE 


€€9992»5060942509€909099295040€0980990909009090008€00€0000000900000€900029€0€0009800800506009090904249500 


VOLTAGE TESTING OF CABLES.* 
BY W. I. MIDDLETON AND CHESTER L. DAWES. 


Summary.—A formula is given, showing how the stress at any point 
In a homogeneous insulation may be determined. The minimum stress 
and the maximum allowable voltage occur when the conductor is 10/27 
of the sheath diameter. ‘The present irrational practice of testing cables 
should be standardised to conform to this formula or a moditication of it. 
A sine-wave is desirable for testing purposes, but rarely occurs in a com- 
mercial generator under the severe conditions of load. Reactance cannot 
always be used successfully to reduce the volt-ampere load on the gene- 
rator. The authors have devised an instrument, based on the oscillo- 
graph principle, with which the maximum voltage may be determined 
regardless of wave-form. 


The design of cables is largely dependent on data obtained from 
voltage tests made on commercial lengths. Such tests are usually 
conducted in the test room, but are frequently made after the cable 
has been installed. The importance of this subject has led the 
authors to present such data as may scem either useful or of interest 
in connection with the dexign or testing of cables, and further. to 
enumerate some of the difficulties encountered in making such 
voltage tests, together with the methods adopted to eliminate these 
difficulties. 

In America three materials are in general use for the insulation of 
wires and cables: rubber compound, varnished cambric and paper. 
Rubber compound is the oldest, and is the only one that ean be used 
under all conditions without the aid of a lead sheath. Paper as an 
insulation for wires and cables is used in two ways: wrapped on 
loosely and kept dry, as in telephone cables, or put on tightly and 
saturated with some good insulating oils or compound. The insu- 
lating properties of this class of cable deperd absolutely on the sound- 
ness of the lead sheath. Varnished canibrie is the most recent 
material used for cable insulation and stands between rubber and 
paper; it has a number of good qualities. Being a cotton fabric 
coated on both sides with several films of insulating varnish, it is 
almost waterproof. and may be submerged in water for a considerable 
length of time without undue deterioration. In the process of manu- 
facture, the varnished cloth is applied spirally in the form of tape, a 
viscous insulating compound being simultaneously applied between 
layers. 

VOLTAGE AND STRESS FORMULAE. 


Theoretically, the stress at any point on a homogeneous cylin- 

drical insulation may be determined from the following formula :-— 
3 0-434V () 
— X log eR Jr . . . e . e . . e 

where V=volts impressed between conductor and sheath, r=radius 
of the conductor, R-- radius of the insulation, X =distance from the 
axis to the point in question, S= stress in volts per unit thickness of 
insulation at this point. 

The stress will be a maximum at the surface of the conductor, and 
is then given by : 

0-868V 


„0868y 5 
" Fig bie "ux 
where d=diameter of the conductor, and D=diameter of the 
insulation. 

With D and V fixed, the maximuin stress at the surface of any 
insulated wire will therefore diminish with an increase in the diamete: 
of the conductor, until à maximum is reached, after which the stress 
will inerease with further increase of conductor diameter. This mini- 
mum may be found by differentiating formula (2) and equating to 
Zero. The wire diameter for minimum stress is abeut 10/27 of the 
diameter of the insulation. 

If in formula (2) D and the maximum allowable stress 5 are kept 
constant, and the voltage is allowed to vary with the conductor 
diameter, then the relation between test pressure and conductor 
diameter is shown in Fig. l. Under these conditions the maximum 
voltage that we may impress between the conductor and the outside. 
without exceeding the allowable stress, ocenrs when d= D/2-72. This 
does not mean, however, that if this maximum voltage were im- 
pressed upon the cable when d is less than D/2-72 the insulation 
would break down, but rather that the wall of insulation between 
the diameter D/2-72 and the conductor would be stressed beyond the 
allowable limit. The layer nearest the conductor is under the maxi- 
mum stress, and the stress in any other laver is inversely propor- 
tional to its distance from the centre if the electrical characteristics 
of the insulation remain unchanged. Theoretically, then, all cables 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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having d less than D/2-72 should break down at the same voltage 


hence follow the line ABC, it it be assumed that the voltage drop. 


across the over-stressed layer is practically zero. 

Although there has been no evidence, so far as the writers know 
that these inside lavers are actually broken down under these con: 
ditions, it is a well-known fact that the dielectric constant of an over. 
stressed dielectric is greater than the normal constant before break- 
down, and this tends to reduce the voltage drop across the inner 
lavers and throw more stress on the outer wall. Whether or not this 
be true, experience indicates that the breakdown occurs along the 


Kd log Díd — E. 


O SO 100 150 200 250 300 350 400 450 500 
Conductor Diameter-M ils. 


E-Kdloe Did. K—200. D-—554 mils. Stress constant. 
All wires havine the same outside diameter whose conductor diameter is equal to or 
less than D;272 (=d7) should have the same breakdown voltace. 


Fic. 1.—RELATION BETWEEN TEST PRESSURE AND CONDUCTOR 
DIAMETER. 


line AB, Fig. 1, and little or nothing is gained in making d less than 
D/2-72. The following formula has, therefore, been adopted as most 
nearly representing the breakdown stress for small conductors with 
a heavy wall of insulation.* 

0-868V 


~ d, logio D/d, ' 


"S 


a 


where d, — D/2-72. 


STANDARDISATION OF VOLTAGE TESTS: 


Until recently no attempt has been made to standardise voltage 
tests on insulated wire and cables with reference to the theoretical 
stress. The result is a chaotic condition of aifairs. A very common 
rule has been to specify a test of 24 times the working pressure, the 
feeling being that this allows a good factor of safety. This rule 


Test Potential-kilovolts. 


0 5 10 15 20 25 30 
Thickness of Insulation, 64th in, (0°0397 2.m.). 


I. Paper or varnished cambric. II. Rubber. III. 155d log.yq D/d for No. 1 A.W.G 
Fig. 2.—PoTENTIAL TESTS ON CONDUCTORS, RECOMMENDED BY A.R.E.E. 
No 1 To 410 A.W.G. 


might be satisfactory if the wires were all of one size and the same 
wall of insulation used for each working pressure. As such is not 
the case, the only rational way to test all cables is by the d log,,D/4 
rule or a modification of it. On Oct. 1, 1905, the Underwriters’ 
Laboratories specified that all code wires for voltages between 0 and 
600 volts should be tested after 10 hours’ immersion in water, with 
1,500 volts (alternating current) for not less than five seconds. That 
d Eu Le UU MN E E 


_* “ Potential Stresses in Dielectrics,” by H. S. Osborne, ''Transac 
tions,” A.L. E. E., Vol XXIX., part 2, p. 1553. 
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Table I.— Recommended Voltage Tests for High-Voltage Cables.—30 per cent. Para Rubber, 
532° 632 | 732 832 


Wall of insulation (inches). | 3/64 | 2/32 | 5/64 . 3/32 | 7/4 | 432 | 
550,000 cir. mil and larger ..........................eeeeee. P | em Jk” ws : 14.000 | 16,000 , 19.000 22,000 | 25.000 — 28,000 
5,U.CO0 cir. mil to 250,000 cir. mil ........ T ER Visas vs xe ch cue e. | 13.300. | 15.000 j 18.000 — 20,500. | 23,000 — 26.000 
10 to | ELE n, EE NUN | 11.000 ; 12,000 | 13.000 | 14,000 © 17.000 19.000 21.000... 24.000 
2 to E OB ES diei eaaet wee 0s. 10.000. | 11.500 | 12.500 į 13.500 ; 16,000. ' 18,000 | 20.000 , 22.000 
OB 4€ S. eee Crispi ess EN 8.000 | 9.500 | 11,000 | 12.000 | 13,000 — 15,000 — 17.000 | 19,000 | 21.000 
Bo Lx — opem edt RENS | 6.000 ' 7,500 | 9,000 | 10.000 — 11.000 ! 12.000 ' 14.000 — 123.500 e. d 
B 4 o Gudessesteea N en Oed: | 6.000 : 7.500 8.000 9.500 © 10.000 i 11000 12.500 — 13.500 |! ... 
TD vo Xr TI ARCU | 5.500 (06.500 7.500 |. 8.500 9.000 | 10.000 11.000 12000 !  ... | 
14  ,, —€—— —— | 9,000 6.000 | 7.000 | 7.900 S.UO0 9.000 10.000 11.000 
increase and will approach their initial value if the es ble has not been 


Table IJ.— Recommended Voltage Test« for Low- Voltage Cables. 
Insulated with low-tension rubber compound. Voltage test at factory | OVer-stressed, whereas, if it has been over-stressed, the resistance 
five minutes as per Table; voltage test after installation 30 minutes at | recovers but. little. Care must be taken to keep the temperature 
constant during these tests, tor insulation has à very large resistance 


90 per cent. of Table value. 
EC pe AMO CMS d n l temperature cocticient. 
m Minimum thickness |, 
Size cond uctor. MAIS l'est pressure, volts. à i 
insulation, inches. Factor. OF SATETY. 


Tt is not the intention of the authors to tell the onerating engineers 
Great fear 


Stranded. 
1.000.000 cir. mils. ...........- 4/32 10,000 what should ke the factor of sofety in a cable system. 
730,000 OUR i 432 10.000 has been expressed now and then, that engineers, knowing that cables 
500,000 — ,, see | 4/32 9.000 will stand these hich-voltege tests, will be tempted to use them on 
390.000 n, Lee | 4/32 9.000 higher working pressures then they should. In this connection it is 
40 AO UV. aoei 3/32 7.000 well to bear in mind thet a factor of 2! times the working pzessurc is 
1n A E a | 2 m not applicable to all conditions. 
we 7 p 3/32 6:000 l. In two systems of the same kilowatt capacity the cables on that 
Solid. ^ . i system having the lower voltage should have the grea‘er factor of 
SQAWG. ss 3/32 5.500 safetv. This is because the surge voltage on the lower voltage svstem 
6 , MEME | 3/32 5.500 will be greater because of the greater current, and the maximum 
Bg eH | 3/32 5,000 possible rise in voltage is e— (4/ L/C, where i is the amperes current 
lU ,, se teeeeeaees l 3/32 4.500 transient, and L and C the system inductance and capacity, expressed 
12/4, 0 0e oue! 3/32 4,000 in henrys and farads respectively. 
i (3) : m p 3d 2. In two systems having the sa me voltage, those cables operating 
: : on the system having the greater kilowett capacity should have the 
greater factor of safety. The reason for this is obvious. As has 


specification showed the influence exerted on most engineers at that | been frequently observed, transients that are p-actically unimportant 
time by the factor of 24 times the working pressure. The 1911 code | in a small system become dangerous if allowed to take place in a 
specifications for 0 to 600 volts have, in part. remedied this defect | large system. The writers have in mind a case where 2.300-volt 
hy calling for a test of the 1,000,000 cir. mil at 3,500 volts, but at the | distributing cables, when connected to a relatively small plant, gave 
higher voltages they still hold to 2} times the working pressure. Th | practically no trouble, but later, when this smaller system received 
specifications of some of the largest buyers in the country to-day are | its energv from a large transmission network, these same cables, 
equally inconsistent. This is » lamentable condition. It allows too * though normally operating at the same voltage as before, gave so 
much variation in the dielectric strength of the insulating materials. much trouble that they had to be replaced by cables better suited 
Some of this variaion may he due to ignorance, and some may he | to the conditions. 

intentional. When a cable is tested at only one-half the voltage to 
which it should be subjected, there results in many instances a care- 
lessness in its manufacture. The writers believe that too little has 
thus far been accomplished in the line of the standardisation of cahle 
testing, when compared with other branches of engineering. 

The following tests, in Tables I. and II., are recommended for 
high and medium-voltage cables, respectively. The Association of 
Railway Electrical Engineers Committee on * Wire and Cable 
Npecitications " has taken the most important step thus far in the 
standardisation of voltage tests for cables, in its recent. recommen- 
dations for tests on rubber, cambric and paper insulation. 

As there is only a relatively small difference in the values of 
d loz, D/d for diameters corresponding to No. 1 and No. 4/0 B. & 5. 
gauge one set of values covering these ranges has been recommended, 
and is plotted in Fig. 2. Curve [. is recommended for paper and 
varnished cambric, curve T1. for rubber, and curve HI is the value 
of Kd log,D/7 when K —155 and d and D are given in millimeters. 
Up to a 20/64 in. (7-95 mm.) wall the paper and cambric are rated at 
a lower working pressure than the rubber, for mechanical reasons, 
but above this they should test even better than the rubber. 


METHOD OF TESTING. 


The voltage test can be applied to wires and cables in several 
different ways: by submerging the cables in water; testing them 
against a metallic covering on the outside such as a lead sheath or 


tin foil; and testing one wire against another when there is more 


than one wire in the eable. The submersion test is the most severe 


as the water makes very close contact with the outside of the cable 
regardless of any surface irregularities that mav be present. The 
water also has a tendency to penetrate into anv foreign substance 
that may be in the insulating material, provided this substance has 
an affinity for water. All these tests mav be, end generally are, 
made on rubber-insulated cables. The cambrie cebles to be braided 
are generaily submerged before and after braiding ; cambric cables 
to be lead covered are not submerged, as considereble trouble. in 
drying them is experienced, and as they ace to be tested after the 
lead covering has been applied, the submersion test is not necessary. 
Paper cables are not submerged, and all tests are made after leading. 
The voltage test, as applied to easbles, is practically the same whether 
it is made submerged against the lead, or ageinst the contiguous 
wires, the object being to break down any weakness that mav exist 
in the insulation. How much pressure, and for how long it shall be 
applied, are questions that have long been the subjeet of much dis- 
For several reasons, it is necessary to apply the voltage 
(1) It is desir- 


OVER-STRESSING CABLES. 
cussion. 
test to the finished cable and not to a short sample. 


Much has been said in the past relative to unduly severe testing 
conditions in that the insulation, initially sound mechanically, 
beecmes. stressed beyond the electrie clastic limit when tested, | able to break down any weak places that may occur in the cable, it 
Althongh the short duration of the test may not develop any faults, | being quite impossible to avoid entirely sach places in manufacture ; 
the cable is nevertheless permanently injured, hence less able to [ (2) to satisfy inspectors and purchasers that the cable meets speci- 
withstand the shocks incidental to service conditions. This may be | fications as regards dielectric strength; (3! to obtain data and 
the case, but fortunately the insulation resistance and the electro- | information as to the dielectric strength of the material; (4) con- 
static capacity enable us to determine the degree to which the insu- | stants obtained in laboratories from tests of short lengths are not 

applicable to commercial lengths and are usually misleading, 


lation has been over-stressed. 
Immediately after the stress is applied, the insulation resistance, 
TESTING APPARATUS. 


measured with direct current, may drop considerably below its initial 

value as obtained a few inoments previous to the application of Recommendations have appeared at different times regarding the 
Voltage. This change may be as great as 50 per cent. If further | type of generator and transformer that it is advisable to use for 
readings of insulation resistance are taken, they will show a gradual * testing purposes, and the consensus of opinion seems to be that a 
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smooth-core generator with field control. and a variable-ratio trans- 
former, are most satisfactory. It is doubtful, however, if the gener- 
ator of ordinary design can maintain its wave form under the severe 
conditions imposed bv cable testing. Where cables of some length 
ave to be tested, a frequency of 25 cycles is preferable to one of 60 
cycles, for the necessary generator and transformer capacities are 
practically proportional to the frequency, and according to the best 
information the writers can obtain there is no appreciable difference 
in severity of cable tests whether made at 25 or 60 cycles. 

Tests were made in the testing laboratory of a wire manufacturer. 
"The generator used was a motor-driven 25-k.v.a., 220-volt, four-pole, 
25-eycle, single-phase alternator, having 10 slots per pole, and a 
conductor belt ; the pole pitch. The transformer capacity was 
50 k.v.a., 220-50,000 volts. “The secondary consisted of four separate 
12,500-volt coils, capable of being connected either in parallel. in 
series parallel, or in series. The high-tension winding had a total 
of 12,512 turns, and the low-tension 55 turns. The reactance voltage 
was about 6 per cent. The generator voltage on open circuit was 
p.acticallv sinusoidal, except for tooth harmonics. The transformer 
exciting current was about 17 per cent. of the rated load current of 
the transformer, aud 34 per cent. of the rated load current cf the 
gencrator. ‘This was rather high, and other experiments showed that 
the transformer iron was being operated at unusually high saturation. 
It might well be areued that a large transformer magnetising current 
is desirable, as it tends to offset the leading component of cable 
charging current, but it should be remembered that bevond a certain 
core density the additional exciting current is made up almost 
entirely of harmonics which do not neutralise the fundamental. 
Experience has shown this to be undesirable for other reasons. 
Examination of the current wave showed that the transformer took 
a pronounced third harmonic current, and this current reacting on 
the generator flux tended to start wave distortion, producing a third 
harmonic in the E.M.F. wave. Tf a cable, like most other electrical 
apparatus. took a comparatively small charging current, most of 
the difficulties due to wave distortion would disappear. 


The reasons for this distortion are obvious, The generator may 
have, inherently, a sine-wave voltage, but the transformer exciting 
current has a prominent third harmonie. This current and the 
single-phase pulsating armature reaction produced on the flux wave, 
will usually introduce harmonics in the voltage wave. "This wave 
is communicated to the transformer secondary where thc cable 
intensifies it in its charging current, and it is reflected back in the 
generator current, and increased wave distortion results. "These 
reactions are cumulative and will continue to increase until counter- 
reactions, set up in the magnetic and electric circuits, become 
sufficiently great to balance them. Generator saturation, generator 
and transformer series leakage reactance and the phase relations of 
the harmonics may tend to counteract distortion. The value of 
series reactance may be such as to produce resonance for one hai- 
monic and not for the others. | 

It occurred to the authors that the generator current might hc 
considerably reduced by using a shunt reactance to neutralise the 
leading component of the cable-charging current, thus securing a 
better wave-form by reducing the ampe e-load on tbe generator. 
This has been tried abroad* and also bv the Edison Electric Illu- 
minating Co. of Boston.t 

Three different tests were made at each of three different voltages. 
At each voltage, first, the oscillogram was taken without the react- 
ance; second, the reactance was adjusted until the line current was 
a minimum ; and third, the reactance was adjusted for the best 
voltage wave-form. The following conclusions are to be drawn from 
the above tests: (1) The point of minimum current does not neces- 
sarily correspond to the best wave shape; (2) the best wave shape 
mav occur at an abnormally large value of lagging current ; (3);the 
wave cannot be made sinusoidal in every case; (4) at the point of 
minimum current (usually denoting resonance for a parallel circuit) 
the power factor is below 50 per cent. in two cases, and 70 per cent. 
in the third, and the waves are not necessarily in phase. 

With a commercial generator and transformer, the E. M.F. wave, 
bv the use of reactance, could not always be made sinusoidal, and 
when this was accomplished it was at the expease of greater generator 
capacity. This is undoubtedly due to the fact that a circuit can be 
tuned to but one frequency at atime. The power-tactor is explained 
hy the fact that the harmonic currents in cable tests predominate 
in the current wave. whereas the voltage is largely fundamental. 
The harmonies in the current wave contribute no power with respect 
to the fundamental voltage, vet all add up in quadrature, contribut- 
ing to the volt.amperes. 


* * Electrotechnischer Taisen. Feb. 27, 1908. 
T “ High-Potential Cable Testing at Boston,” by C. L. Kasson, 
** Wlectrical World," Vol. LX., p. 354. 


SINE-WAVE GENERATOR. 


As a result of our tests, the wire manufacturer came to the con- 
clusion that a generator of the ordinary design was wholly unsuited 
for reliable testing of wires and cables. Moreover, no manufacturer 
would guarantee a generator to produce an approximate sine wave 
under these severe conditions of test. The services of Prof. C. A. 
Adams of Harvard University were secured, and under his specifi- 
cations such a generator was built and installed, rated at 85 k v.a. 
All oscillozraph records, taken up to the present time and under 
various conditions of test, have failed to show anv departure from 
a sine wave. The 50-k.v.a. transformer has been replaced by one 
rated at 75 k.v.a., 75,000 volts, operating at a much lower core- 
density than the former, and taking a much less distorted exciting 
current. Hence the distorting influence of this current on the 
generator wave is much less than it was in the case of the 50-k.v.a. 
transiormer. 


METHOD oF MEASURING VOLTAGE. 


It is essential to obtain reliable knowledge of the maximum voltage 
to which the eable may be stressed under the preceding conditions 
of distorted wave form, if the tests are to be of any great value. 
Where the wave varies from a peaked to a flat-topped wave, the 
effective value is only a poor indication of what the maximum voltage 
may be. The circuit conditions are a function of so many variables 
that only a wide experience with his apparatus enables an operator 
to know what wave-form may be expected under any given set of 
conditions. The spark gap immediately suggests itself as u means 
of determining these peak values. Although the needle gap is no, 
conceded to be a device of high accuracy vet it is accurate enough fop 
the work in hand. There are objections to its use, however. The 
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Fig. 3.—SECTIONAL VIEW OF SIMPLEX VIBRATING VOLTMETER. 


voltage can only be determined by connecting the gap in parallel 
with the cable to be tested, and noting the transformer primary 
voltage when the gap breaks down at the predetermined value at 
which it is set. This is a very dangerous practice. as a disturbance 
is created in the highly oscillatory circuit already described, and 
cables have often been known to puncture at a voltage apparently 
much less than their rating, and after the gap had actually broken 
down. The spark gap can therefore be used only with considerable 
care, and the danger of a surge is always present. Furthermore, it 
is not a piece of apparatus that is easily or quickly manipulated, and 
is wholly unsuited for a testing room where a large number of tests 
must be completed in a short time. 
The oscillograph in its ordinary form is a very satisfactory mece 
of apparatus for experimental work, but it requires considerable 
attention, is clumsy to handle, requires skill to manipulate, and it 
does not hold its calibration for any considerable time. Prof. F. A. 
Laws of the Massachusetts Institute of Technology, and the writers 
have, however, adapted the oscillograph principle to an instrument 
which may be placed directly on the switchboard, and from which 
the peak value of any voltage wave may be quickly and accurately 
determined. A sectional view of this instrument is shown in Fig. 3: 
and is almost self-explanatory.* 

The lamp, having a straight tungsten filament, is mounted so that 
its distance from the vibrator may be adjusted to suit the optical 
requirements of the system. ‘The light then passes through suitable 
spherical lenses to the vibrator, from which it is relected through à 
ee ee MIA RIA E ee 


* An illustrated description of this instrument appeared in THE 
ELECTRICIAN, Vol. LXII., p. 690, Jan. 30, 1914. 
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cylindrical lens to the ground glass screen, where the peak of the 
voltage wave may be determined from the extremity of the band of 
light. The necessary vertical and horizontal adjustment of the beam 
of light can be made from the front of the switchboard by means of 
two milled heads which actuate the two adjusting rods. To com- 

nsate for changes in the amplitude of vibration due to variations 
of temperature and other causes, an adjustable rheostat is connected 
in series with the vibrator, and by throwing the vibrator circuit on 
direct current, with a double-throw switch, the calibration can be 
quickly and accurately made. A double scale is also provided. The 
magnets are operated at high saturation so that fluctuations in 
exciting current affect the instrument but slightly. The instrument 
as used is connected to the secondary of a potential transformer, 
whose primary is connected directly to the high-tension circuit. To 
the manufacturer the importance of this type of instrument is evi- 
dent. He is aware of the maximum stress at which his cables are 
being tested at all times, regardless of generator and transformer 
No additional factor of safety is necessary in the cable 
Furthermore, purchasers and 


inspectors can be quickly and convincingly shown that their cables 


wave-form. 
due to uncertainty on this point. 


are being tested at the specified voltage, without employing a trouble- 


some oscillograph or a spark-gap, and without exposing the cable 


to the dangers accompanying the use of this latter device. 

This instrument is not only useful for cable-testing, but can be 
employed to advantage where apparatus other than cables must 
undergo potential tests. The E.M. F. waves of all testing-generators 
are not sinusoidal, even at light loads, and their wave-form may 
change with the field excitation. When the E.M.F. is taken directly 
from a commercial circuit supplying other loads, this voltage wave 
may vary with the load and the number of generators on the system, 
as well as through the compensators and other control devices em- 
ployed. This voltmeter is also capable of indicating slow-period 
transients which the ordinary type of meter owing to its inertia cannot 
follow. Instances of this have come to the writers' attention when 
the voltage was being raised on a cable. In a certain power system, 
it was found necessary to change the lightning arresters from 2,300 


to 3,300 volts owing to the fact that continual discharges were taking | 


place due to a considerable length of submarine cable having been 
added to the system. Whether this was due to a change in wave- 
form or to surges, the writers are not prepared to say, but such an 
instrument would have quickly given the required information. 


a a CREE 


LIMITATIONS IN THE CONSTRUCTION OF HIGH-TEN- 
SION DIRECT-CURRENT MACHINES.* 


BY DR. A. SCHERBIUS. 


The latest development of converting devices makes it seem 
likely to be possible to take current from an ordinary polyphase net- 
work and to eonvert it into direct current at high voltage. It is, 
therefore, of interest to discuss the question of the extent. to which 
it is likcly to be possible to provide direct-current machines with 
commutators, suitable for high-tension work. Attempts have long 
been made to construct high-tension direct-current machines; this 
has been done specially on the Thury system by the Compagnie de 
l'Industrie Electrique et Méchanique of Geneva, and motors for 
high-tension traction work have been made. As far as theoretical 
Principles are concerned, there ought to be no insuperable difficulty 
in building high-tension direct-current machines. But speaking 
about the matter from a practical point of view, the upper voltage- 
limit is set by price and weight. Even when cost has been no con- 
sideration, it has hitherto been found to be impossible to make high- 
speed machines of this type. The author, therefore, proposes to 
consider what relation these various matters have to one another, 
RUM ascertain the connection between weight, price, speed and 

ge. 

In Fig. 1 let a be the armature of a high-tension direct-current 
dt the two-pole type ; kis the commutator, and b represents 
mc es Ife is the voltage generated in the machine then this 
ner Eust be distributed over the arc a of the commutator in 
able a. id another. That distribution would be the most favour- 
BE. ing to which the voltage was distributed as uniformly as 
lien Sie the surface of the commutator. Therefore, if the 
iur P E tension is to be obtained, and more especially if the 
avoided in eu k great, any arrangement ought, if possible, to be 
oe ch the distribution of the voltage lacks uniformity. It 

not whether the commutator is directly connected to the 


* A Cra Ss a oe 
Heft 2 ir e an article in *' Elektrische Kraftbetriebe und Bahnen," 


armature or whether it is driven independently of it.. In multi- 
polar machines nothing depends on the method of winding the 
armature or on the number of the brushes ; the whole of the voltage 
of the machine must be distributed over the insulation of the com- 
mutator segments which divide one group of brushes from the next. 

Let us now start with the assumption that a fixed maximum 
voltage, e;, is to be allowable between the neighbouring segments of 
the commutator; therefore, the maximum voltage which can be 
produced between two brushes is e,K,, where K, is the number of 
segments on the surface of the commutator between successive poles. 
If 8 is the breadth of a commutator segment, then in a two-pole 


K 
machine the diameter of the commutator D, is equal to om and 


similarly for multipole machines. Therefore, if the number of the 
segments is made very great the commutator itself becomes very 
large, and very high voltages can be dealt with. Thus, Thury has 
constructed a machine for 3,600 volts. It runs at 300 revs. per min., 
and has an output of 270 kw. The number of segments between the 
poles is 166, the breadth of a segment is 3-46 mm., and therefore the 
mean voltage between successive segments is about 22. The circum- 
ference of the commutator measures 1,140 mm., and the peripheral 
speed of the surface of 17-3 metres per second. The whole design of 
the machine depends largely on these figures. As these dimensions 
increase it is also necessary correspondingly to increase the weight of 
the iron used in the armature and field-magnets, and also to increase 
the amount of copper in the armature and its overall length. If a 
machine has a given output then a certain diameter of the armature 
will give the most favourable results from the point of view of 
economy of material; if a high-tension machine requires these 
dimensions to be much exceeded then there is a correspondingly 
unfavourable effect produced on the cost of manufacture. The 
extent to which the price is increased determines the limit beyond 
which it is impossible commercially to produce such machines. As 


COMMUTATOR AND BRUSHES OF A Two-POLE MACHINE. 


has been shown above, the diameter of the commutator of a two-pole ' 
machine is fixed. if the breadth of a segment and the voltage are 
known. If we further assume that the peripheral velocity of the 
commutator must not. exceed a certain value, v,, then the maximum 
speed of such a machine, if of the two-pole type, is given by the 


equaticn, 


(um Uk e, Uk 
JÜsars101.2—-30--- = 30 ; 
"S D, B.K, e.B 
and if of the multipole type, by the equation, 
v, 1l 


30 
Nese OU 19 1 
max e B p 

If, instead of » p/60, we write c, the maximum value of c is given by 
the equation 


and is independent of the number of poles of the machine. The 
limiting voltage can also be found by rewriting the equation in the 


form le 
e 


Emax = 9c Bg 


All this depends on the assumption that it is possible to fix a 
definite limiting voltage between ‘two neighbouring commutator 
segments. But a little explanation is necessary. This voltage is 
dependent on the insulation between the commutator segments 
But this layer of insulation can obviously be increased in thickness, 
so it cannot of itself determine the limiting qualities of a machine. 
The :imiting voltage between two commutators segments is rather 


o 
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determined by the reactive effects of the armature coils on the com- 
mutation. If there is to be a high voltage between adjacent seg- 
ments of the commutator then it is especially necessary that the 
commutation should be good: otherwise the sparks under the 
brushes and the ionisation of the surrounding air might produce a 
flashing over the surface of the commutator. Seeing that the voltage 
between the brushes is supposed to be high it will be evident that a 
flash-over of this character might be very dangerous. If the number 
of turns in & winding connecting two segments is inereased it 
becomes all the more difficult to secure sparkless commutation, 
Seeing that if the ratio of current-density to the cireumference of the 
armature is fixed the reactance-voltage of the separate coils increases 
in proportion to the number of turns they contain. It is. indeed, 
possible to produce E.M.F.s by means of auxiliary poles or compen- 
sating windings, and they produce their effects on the commutation ; 
but their effectiveness is quite limited. Of late years a great deal 
of experience has been amassed in connection with direct-current 
turbine-driven machines and with alternate-current commutator 
machines. The limits of the voltage in the short-circuited coils have 
been altered, and machines have been built which compensate a 
brush-voltage of 12 and more ; yet these very machines have shown 
that with increased demands on their commutators this limit cannot 
be arbitrarily exceeded. Such limits are fixed by matters which have 
little to do with the work of the designer; thus if à machine is run 
for à lengthened period under more or less unskilled supervision, 
changes are liable to arise in the machine which may be of great 
importance in this connection. Difficulties in connection with the 
commutation increase with the current density on the surface of the 
armature and more especially with the magnitude of the current that 
requires to be commutated. 

It is therefore, impossible to take the voltage between adjacent 
segments of the commutator as a basis for the discussion of the limits 
of high-tension direct-current machinery, as it is a variable dependent 
on other variables. Thus, it can be increased by decreasing the 
loading of the armature, which has the effect of increasing the cost of 
the machine. The considerations stated above give some sort of 
basis for a discussion of the question of limitations, and it may be 
added that anything which tends to improve the commutation has 
at the same time a tendency to extend the voltage limits. This is 
more particularly the case with machines of smell outputs, in 
which the price plays an unimportant part. The machine, built by 
Thury, which has been already mentioned, gives current at a very 
high voltage. It may not represent the extreme limits of what is 
possible in the matter of the voltage between neighbouring segments 
on the commutator, or of the peripheral speed of the commutator, 
but, at any rate, it gives a very fair idea of the dimensions of a 
machine of this character. The machine in question has six poles. 
If the armature length, the peripheral speed of the commutator, and 
the current per brush are kept the same, the machine can be made to 
give the following outputs at differing speeds with poles as stated 
. below, viz. :— 


No. of poles. Output in kw. Current. Revs. per min. 
2 90 25 900 
4 180 50 450 
6 270 16 300 
12 540 150 150 


20 900 250 90 


ahr te a 


From this it is seen that the highest speed is 900 revs. per min., 
with an output limited to 90 kw. The current and output of a 
machine of this kind can be increased in proportion to the length and 
diameter of the armature. The overall length of the armature in the 
case of this machine was 32 cm., and the peripheral speed of the 
armature was 19:4 metres per second. Both of these dimensions 
could be increased, but at thesame time the commutator would have 
to be lengthened, and as its working surface is only 7-5 cm. long, 
this, too, could be arranged without difficulty. But if the current and 
output are to be increased it is very important to determine any 
unfavourable effect which the increase of current is likely to have on 
the commutation. Still, it may be supposed that the currents and 
outputs given in the second and third columns of the above tahle 
may be somewhat increased. If the figures ror the Thury machine 
are put in the above formule for the maximum values of e and c, we 
find that for the production of 3,600 volts the maximum periodicity 
is 15:3 per second. If the periodicity is 50 per secono, this would 
correspond only to a voltage of 1,100. Seeing that this voltage is 
independent of the periodicity, it will be seen that there are likely to 
be distinct. limitations to the production of high-tension direct- 
current by means of rotary converters, if the periodicity is anywhere 
in the neighbourhood of 50, 


THE POSSIBILITY OF SHARP DIRECTIVE WIRELESS 
TELEGRAPHY. 


BY E. RELLINI, D.SC. 


From the beginning of wireless telegraphy, minds have been 
directed to localise the space occupied by the electromagnetic 
waves. The ideal was to reduce the transmission to a beam of 
waves pointed towards the receiving station and to reduce the 
angle in which the reception could take place, to a value as 
small as possible. The advantages of directivity consist in 
the independence of commuaication, in secrecy, in economy of 
the energy necessary for transmission and on the discovery of 
the direction and of the position of the transmitting station. 

Several experimenters, guided by the phenomena of luminous 
waves, tried to attain their aim by the employment of para- 
bolic mirrors or of linear antenna occupying the places of true 
generatrices of a parabolic cylinder. The results were not 
encouraging and the method was abandoned. 

S. G. Brown (British Patent No. 14,449/99) was the first to 
Imagine a directive aerial. This was formed by two equal 
vertical antenna, half a wave length apart, in which equal 
currents, but differing in phase by half a period, were generated. 
The directivity was produced by the interference of the waves 
sent by the two antenna. Fig. 1 is a diagram of the intensity 
of the electromagnetic field generated by this aerial at points 
far enough from it.* | 

A. Blondel (Belgian Patent No. 163,516/02— British Patent 
No. 11,427/03) demonstrated that it was possible to diminish 


Fig. 1. | Fia. 2. 


the distance between the vertical antenna of the Brown aerial 
to less than half a wave length, and gave precise indications as 
to their use and excitation. Fig. 2 1s a diagram of the intensity 
of the field when the distance between the vertical antenne 
does not exceed one-sixth of the wave length. 

Mr. Blondel imagined also the type of directive aerial formed 
by two vertical antenn: at a distance d, the currents in which 


h, 
differ in phase by x (1-25) When d does not exceed 1 


this aerial is unilateral, viz., it does not emit energy at 180 deg. 
from the direction of the maximum. Fig. 3 shows the diagram 
of the field intensity of this aerial for the case of d not greater 
than 4/12. 

But Mr. Blondel in the same patents made an extremely 
important advance towards directivity. He placed two parallel 
directive aerials half a wave apart. The result of this coupling 
is to diminish, more or less according to the direction, the 
components of the field in the directicn 1,1 (Fig. 4). The 
diagram is, therefore, sharper than that of each aerial separ- 
ately. The diagram of Fig. 4 refers to the case of two Brown 
aerials. This diagram, compared with that of the Brown aerial 
(Fig. 1), shcws clearly what important progress is obtained by 
the coupling of two directive aerials. 


TaS, 00 0 

* For the methods of calculation of the diagrams of this and the 
following aerials, see “ Jahrbuch der Drahtlosen Telegraphie," Bd. 2, 
Heft 4, pp. 301 and following. Zenneck, '" Lehrbuch der Drahtlosen 
Telegraphie," pp. 410 and following. 
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J.S. Stone (U.S.A. Patent No. 716,134/01) imagined another 
type of directive aerial formed by two vertical antenne half a 
wave length apart and oscillating in phase. For this case the 
direction of maximum radiation 1s at right angles to the plane 
containing the two vertical antenne. The diagram of the field 
generated by this aerial is represented by Fig. 5. 


As sharper. The aerial is formed by three Brown aerials half 
a wave-length apart, the intensity of the current in the central 
one being double that in each of the lateral ones. 

The method of calculation of the intensity of the field is the 
method already alluded to, viz., the Huvghens method. This 
method consists, as is well known, in considering each aerial 
as giving a distinct field, the actual field at each point being 
given by the sum of the intensities produced by each aerial. 
This method having been verified by experiment in the case of 
simple directive aerials, we are justified in admitting that the 
results it gives in the case of the coupling of two or more 
directive aerials are reliable. 

The calculation for the case of Fig. 7 is as follows :— 


Vertical aerial (1) e, — Eje v* sin[ o sin a—feos a) | 
" , M 27 A . À 
» » (l)e = Be visin o7 (5 sin a+ cos «) | 


» » (2) e& =2E,e v* sin[ o7 cos a | 


" 
t 
4 


é 
Fia. 3. Fic. 4. 


» » (2^) E= — 2E e7 Vi sinf ot- r cos a | 


» » (3)e Ev sinf o7 sin a4 cos a) | 


- » (3°) &3=—E,e-vi sinf oc ZG sin a-i cos a) | 
Cambining (1) and (3°), (3) and (17), (2) and (2)' we obtain 


F. Braun (THE ErEcTRICIAN, March 25 and June 1, 1906) 
took up again the study of parabolic mirrors. It is interesting 
to note that he succeeded in obtaining in the laboratory a 
diagram of the field generated by an oscillator and a parabolic 
mirror. This diagram is reproduced in Fig. 6. 

Bellini and Tosi (British Patent No. 4,801/09, THE Erkc- 


TRICIAN, January 15, 1909) obtained a unilateral aerial by the m 


(1,3) =—2E e vt cos wt sin E sin a—y cos a | 


, . 7 
(3,1) -—2BE,e-vtcos wt sin[ a sin A+ , cos a | 


(2,2') -—4E,e-v* cos wt ZF cos a } 


Combining now (1, 3’) and (3, 1‘) we obtain 

(1, 1’, 3, 3’) =4K,e Vv‘ cos wt cos [zt sin a] ZE COS a | 
and from this and 2, 2’, 

(1,15, 2, 2’, 3, 3) 2 4E,e v! cos wt ZE cos a | [14-cos(zt sin a)]. 


Fic. 5. Fic. 6. 


superposition of a vertical aerial and of a Brown or Blondel 
aerial. The same Fig. 3 shows the diagram of this aerial for 
the case that the Blondel aerial is not broader than one-sixth 
of the wave length. 

All these diagrams are broad, flat and of limited sharpness. 
I have myself thought of investigating if it were possible to 
imagine directive aerials giving sharper diagrams, approaching 


The equation of the diagram is, therefore, 


2 


[m ab. 9t . 
= og sin gcosa [os] , sna | 


Placing now at half a wave-length two aerial systems of the 
type of Fig. 7, we obtain the aerial and the diagram of Fig. 8. 
The aerial system is formed by four Brown aerials, the currents 
in the central ones being three times the current in the extreme 
ones. 

Proceeding in the same way it is easy to see that if we have 
a system of n directive aerials, the intensity of the currents in 
them must be in the ratios given by the following series, be- 
ginning from an extreme :— 


1 n—l (»—1)(n—2) (n»—1)(»—2)(n—3) 
1:2.3 


P=Po sinf 3 cos a |[1+cos (z sin a)] 


@--------@ 
©---—-----@ 


1" 1.2 


and the diagram of the intensity of the electromagnetic field is 
given by the following equation if n is an even number : 


0«— 0 sin G cos a){ cos{ e - n sin a ge 


Fm. 7. Fie. 8. 


: A med with parabolic mirrors and luminous waves. I 
a J the principle of the coupling of directive aerials 
Tod i ^. y Mr. Blondel. The coupling of two aerials like 
gure i 1g. 1 gave the aerial of Fig. 4. The diagram of this 

t hat » much sharper than the diagram of Fig. 1l. Ithought 
"d Ro aerials of the type of Fig. 4 half a wave-length 
Matter t lagram of the field would be still sharper. As a 
of fact, F 1g. 7 shows the results obtained. The diagram 
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04 — Qo SM| 3 COS A j} cos (n— o sina 1 
| cos| (n—3)5 sin a 0-20 e| o9 sin a |+ pitu 
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t3 n—1 In 
1.2.3.9— 


The sums of the terms in the parentheses are im. both cases 
equal to 


T. 
gnc-fogs mod G sin a); 
Thus, the diagram of the intensity of the electromagnetic 
field transforms itself into the following : 
E at m ce 
0,— 0 Sin |, cosa cos" A, sin a 


It is easy to calculate diagrams by this rule. Fig. 9 shows 
the case of'five Brown aerials, Fig. 10 the case of nme. and 
Fig. 11 the case of 50. In this last case the sharpness is very 
remarkable. 
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Fic. 9. Fic. 10. 


If we define as sharpness the ratio of the intensity of the field 
at 0 deg. to that at 10 deg., we obtain the following results :— 


Number of Brownacrials 1 2: 8 4 5) 9 | 3 


et | ee | 


Sharpness ..............--- 1-01] 1:04 108 112 | 115 | 1°33 


If, instead of employing Brown aerials we employ Blondel 
aerials, where d does not exceed 4/6, the corresponding diagrams 
are a little sharper. 

The same method can be applied to all the directive aerials. 
If these are Stone aerials we obtain a range of vertical aerials 


merce ons 


acces aac 


Fic. 11. Fig. 12. 


contained m the same vertical plane, the currents in them 
being the same as before. The diagrams are very similar to 
those already examined. 

If we employ Blondel unilateral aerials we obtain a more 
complete solution of the directivity. The diagrams are larger 
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than the diagrams considered till now, but the difference 
diminishes when the number of the aerials becomes greater. 
For 50 aerials the diagram is shown in Fig. 12. It is practically 
half the diagram of Fig. 11 and it represents a practically com- 
plete solution of the problem of directivity. 

With the Bellini-Tosi unilateral aerials the results are 
analegous to those obtained with the Blondel unilateral aerials. 
With the frame aerials the results are the same to those 
obtained with the Brown and Blondel aerials. 

We have spoken only of the transmission, but it is clear that 
if by suitable means, e.g., by ohmic resistances, we force the 
currents in the aerials to have the values before established the 
aerial system will be equally directive for reception. 

It is not possible to verify experimentally the former de- 
ductions for the transmission because we have no means of 
generating pure electric oscillations of suitable phases and 
intensities and of high frequency. But it appears that there 
can be no doubt about the reality of the facts here discussed. 


nr — — 


PHYSICAL SOCIETY. 


At the meeting held on. November 27, 1914, at the Imperia! 
College of Science, London, Dr. A. RvssELL, Vice-President, in the 
Chair. a Paper entitled 


* Note on the Conduction of Electricity at Point Contacts ” 


was read by Mr. A. F. HALLIMOND. 

The Paper deals with the " characteristic " or volt-ampere curves 
given by various " Point " contacts when the voltage is slowly 
varied. The curves were plotted by means of a form of rocking 
mirror galvanometer, which projected the characteristic as the 
path of a spot of light on the screen, the co-ordinates being re- 
spectively proportional to the current and voltage. The first part 
describes the behaviour of a typical contact, zincite-tellurium. The 
well-known unilateral curve is terminated by a sudden breakdown 
of resistance, after which the contact has a more symmetrical char- 
acteristic of lower resistance at the origin. By allowing the contact 
to stand under a certain voltage with zincite positive it may fre- 
quently be restored to the condition of high resistance in which it 
again yields the unilateral curve. The second part describes the 
results obtained on examining the characteristics for the forty-five 
contacts possible between 10 chosen substances. The conclusion 
is reached that the results in all cases are similar to those given by 
zincite-tellurium. No line could be drawn separating “ metallic” 
contacts from those in which one or both conductors were “ crystals.” 
The results obtained are expressed in terms of a series in which the 
highe member behaves towards the Jower as zincite to tellurium. 
Series: Zincite, brookite, molybdenite, chromium, galena, inserite, 
chalcocite, copper, chalcopyrite, tellurium. In the third part the 
conclusion is drawn that in a contact yielding the unilateral (high 
resistance) curve, the resistance lies within the surface of the member 
standing higher in the scries. Rough measurements showed that 
the weight required in these contacts diminished from about 1,000 
grams for zincite to very light contact for the substances lying near 
tellurium, and it is suggested that this gradation in weight determines 
the relative positions arrived at for the respective substances. 

Mr. W. DUppELL thought the author's method of obtaining continuous 
curves much more satisfactory than the ordinary method, as it gave less 
chance of the point contacts alter ing during the experiment, and, further, 
the arrangement of the minerals in the table he gave appeared to have 
some correspondence with their order of sensibility when used as wireless 
detectors, ` 

Mr. D. OWEN attributed much of the success of the author's experi- 
ments to the attention paid to the preparation of polished surfaces of 
contact. It would be useful if the author would specify the curvatures 
employed. The two types of characteristic might be accounted for by 
the greater or less extent to which the electrostatic attraction between 
the contacts extend, type B occurring when that effect was large. Cal- 
culation proved that, assuming a P.D. of only one volt, and a distance 
apart of 10-7 em. (ten times the molecular distance), the electrostatic pull 
was of the order of 1,000 gm. ict. /mm?. It might in some cases be muc 
greater than this, 

Mr. P. R. Coursey thought the chief point of interest in the Paper wa 
the table in which the substances were arranged in the order of the effects 
obtained with them. It would be of considerable use if some connection 
could be found between this arrangement. and some of their physical or 
chemical properties. He asked if the author had obtained any evidence 
of a hysteresis effect in the contacts. With reference to the jumping ° 
the characteristic from the “ A" to the * B” type of curve by the appli- 
cation of excessive voltage, it seemed evident that this must be what 
happened when a strong “ X " was received, though he had noticed with 
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author's emissivity constant seemed to include both. With ordinary 
copper wires suspended in air it was known that about 90 per cent. of tho 
total heat emitted was taken away by convection currents, and only 
about 10 per cent. was lost by radiation, Newton showed that the 
convected heat carried away was proportional to the ditference of tem- 
perature between the cooling body and the surrounding medium, and 
henee, so far as the convection loss was concerned, the author's assump- 
tion was justified. Stefan's law applied to the radiation loss, and, 
strictly speaking, the assumption that thís loss was proportional to the 
difference of temperature was only permissible for small ditferences of 
temperature, Luckily. however, this loss was small, and he did not 
think that the accuracy of the results obtained was appreciably affected 


——Ó—ÓMÀ 
a zincite-tellurium detector that the impact of a strong atmospheric 
often increased the sensitivity of the contact. On one occasion he had 
obtained a curve with a particular zincite-bornite contact which was 
concave to the volt axis on the side with zincite positive, but convex with 
He had failed to obtain this with other sam ples of the 


zincite negative. 


same minerals. 
Prof. FoRTESCUE communicated the following: The curves given in 


Fig. ] are very interesting. I have repeatedly noticed the same thing 
with the zincite and galena series of contacts. The breakdown is appar- 
ently due to increase of area of the contact, brought about by the increase 
of mechanical pressure or by the softening or even fusing of one of the 
materials when high voltages are applied. The restoring effect of the 
reverse current is not so easy to explain ; possibly it may he some electro- 


I have never found a point which had been rendered 
ry 
The 


by the assumption. 
The AvTHOR communicated the following reply : The points raised 


bv Dr. Harker are, T believe, in each case due either to misapprehension 
or to misprints in the advance proofs, In the first place, the diameters of 
the specimens were 5 to 6 millimetres (not centimetres, as given in one 
part of the Paper). The ratio of the sectional area to the thermal con- 
ductivity thus remains approximately the same as in the experiments on 
metals. This part of the criticism applies to practically all recent 
determinations of the thermal conductivity of metals where the dimen- 
sions of specimens are of the same order as in the present experimenta. 
As Dr. Russell remarks, Newton's law of cooling is applicable to that part 
of the heat lost by convection, and also very nearly to that lost by 
radiation, provided the excess of temperature of the rod is not great. In 
the present research this excess of temperature was no greater than 
10-6?C. Finally, the value of “k” in the case of firebrick is that given 
in the main table of results— viz., 00010. The value referred to by Dr. 
Harker is again a misprint. In reply to Mr. Smith, it is not safe to have 
a bare platinum thermometer in water or steam, and, in addition, the 
temperature to be measured (I/,) is that of the actual enclosure. In 
answer to the next point, I consider it quite justifiable to assume that the 
temperature of the * hot " end of the cylinder was the same as that of 
the rest of the copper cylinder containing the thermometer P/,, as the 
enclosing cvlinder was of thermal capacity greatly in excess of that of the 
specimen rods. The end of the “ copper plug " was blackened in pre- 
cisely the same way as the rods. Dr. Russell's remarks as to the prob- 
able ratio of convection to radiation are interesting, and I hope shortly to 
determine this ratio in the case of my own arrangement of apparatus. 


Ivtic action. 
conductive by heavy mechanical pressure restored in this way. 


tabulation of the substances given on page 2 can also be carried out from 
their thermo-electric properties with similar results. Carborundum, 
however, presents a difficulty as it can be strongly positive or negative, 
and is to a large extent independent of the mechanical pressure. 

The AUTHOR. in reply, thought it likely that some connection would 
exist between the table and the behaviour of the contacts as detectors. 
He had not been able to connect this series with one derived from other 
physical properties. He had noticed hysteresis as described by Pierce, 
but assigned it to alteration and recovery. The action of an " X " on 
the detector could scarcely be predicted from the change in the charac- 
teristic alone. If the “X” were strongly damped the first. impulse 
might tend either to breakdown or recovery. "The curvature of the 
surfaces appeared to be immaterial. and no special shape beyond that of 
a blunt point was attempted. He did not think the electrostatic attrac- 
tion offered, of itsclf, any possibility of a unilateral effect since the force 
on interchanging + and — signs would be the same. Some other 
unilateral property would still be required. The recovery of the contact 
was undoubtedlv one of the most difficult features of these curves. It 
seemed impossible to conceive a mechanical change which would be 
reversible to such an extent. He felt that the published thermo-electric 
data which he had encountered was too sparse and too conflicting to 
permit a comparison with any degree of certainty. 


A Paper on the 
“Thermal Conductivity of Badly Conducting Solids '' 


was read by Mr. T. BARRATT. 
The Paper deals with the thermal conductivities of several typical 


solids of low thermal conductivity which have been determined by 
the same method and, in the main, the same apparatus, às was 
recently employed by the author for pure metals and alloys. The 
substances testcd include electrical insulators, such as glass, fuscd 
silica and ebonite, various kinds of wocd, and some partial con- 
ductors of electricity—viz., carbon and graphite. In a former Paper 
it was shown that the thermal conductivity k is given by 
, H coth? al 


TAE DIFFERENTIAL EQUATIONS OF LONG-DISTANCE 
TRANSMISSION. | 
BY GEO. R. DEAN. 
(Professor of Mathematics, School of Mines, Rolla, Mo.) 
| (HI.—Continued from Vol. LXXIII., p. 619.) 


3. It is generally assumed that the reflected wave is not 
present in the line of infinite length. An attempt to eliminate 
the reflected wave without making this assumption led to the 


pqh V? 
or, where " 1" is sufficiently great, discussion above. In dealing with abstract equations we make 
H8. use of all possible values of the quantities involved, but in a 
= ghy? practical problem we must restrict our values to those that are 
possible. In an actual transmission line the values of p are 


positive only, as there cannot be a negative frequency. Taking 
n positive only in equations (9) we see by the second equation 
that A and k must have the same sign in any given term—that. 
is, Å and k are both positive or both negative. This makes our 
solution for the infinite line, | 


where H is the heat given to one end of the specimen, cf lengih J, 
perimeter p and cross-sectional area q ; V is the difference of tem- 
perature of the “ hot " end of the specimen and the enclosure ; À is 
the heat lost from 1] sq. cm. of the surface per second when its tem- 
perature is 1°C. above that of the enclosure; and 


hp 
a= on V= —hr A Ns ! br 
q =e  [A; sin (pt —Ar) +A, cos(pt—kz)]. . (35) 
As it 1s much more convenient. to work with the symbolic 


" nearly every case the simpler form of the equation could be used. 
dn: first time in the measurement of thermal conductivity 
a comparison of this quantity in the case of a non-metal has 
d. with s of à metal—viz., bismuth—whose conductivity 
The s order of magnitude as those of some of the non-metals. 
USUS agree well with those obtained by Prof. Lees * disc 
method in ceses where direct com pacison is aveilable. 
Dr. HARKER mentioned that the formula used by the author assumed In the M mpole form, 
.: Y ~Ar : 
Vee "(A,sin kert A, cos kr) 


that the is r , 1 i 
: far Pothermai surfaces in the specimen were plane. This would not 
| rong In the case of good conductors, but it might introduce "(A kr— A, sin k 
Tye “(Ay cos kæ— A, sin ke). . (27) 


notation we change the form of (25) accordingly. Rearranging 
the terms of (25), 
—hx : ^ 
Vae C[A, sin kz+ A, cos ky] sin pt, 
—Ar "» 
+e [A cos &z— A, sin ky] cos pt. . (26) 


Serlots e ; - 
dunt In the case of substances such as those now treated. He} 
Vie ^ (s id of the assumption that '" ^ " was proportional | *imilarlv, 
ven oo QE but very small differences of temperature. TI ‘sults ^O 
given j UN à l s perature. The results 2 echa qs 
rem hy Paper for firebrick were about 20 times lower than those I Á (B, sin £a +B, cos ks) 
Ir. p ler Observers, including recent determinations of his own. aye "(B. cos kz— B, sin kr 28 
“TF. E. SMITH asked why | dopo: 1 Tr. . (28) 
Te HAE Red why the second platinum thermometer was not 
assume that Bend VE a was not sure that it was justifiable to | The formule connecting the A S and B's in (27) and (28) are 
temperature given by th e rod that fits in the copper cylinder is at the | found by substituting in the equation 
the copper wh y the platinum thermometer Pf. Was the end of ^ " 
did not like d in the same way as the specimen rods ? He eV cc LRI 
sym r "hi » = URN 
uu employed. ols used by the author, which were not those Cu Ct | , 
~RUSSELT. cai, ; : . r 
‘ELL said that it was Important to know how much of the heat s eV —(R+; 
: 25 — (E 3- pL) I. 


Was lost b ma 
Y radiation and how much by convection currents. The ' 
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Se EEE 
C ap (27), Rearranging the terms, 
O E pute Ó A —HndX hx TOME E di —Lr 
K " KA, —hAÀ ij Gas kc— (hA, -kA,) sin kr? ul prs ug cos Av 4 (A 9€ -Ae* ) sin kr; sin pt, , 
Cc +A ~~ + Ave”) cos ke+ (A49 ^ — Aye") sin kelees pt. (34) 


i 5 +je " (AA — KA) sin Er— (hA, 4 EA,) cos hej. Now e^ = cosh TM Em 
rom (28), e "= cosh (hr)— sinh (ha). 
Ba =e" "(RB + pLB,) sin Aer+ (RB, — pLB,) cos kr} 


; Then 
[ 
je "RB, pLB,) cos &r— (RB, — pLB,) sin kr}. 


ee l ers Aye" ak ien, coh A +(A3—A,) sinh hv, 


ES Nee -Ae | "t= (Ag — A1) cosh hr+(A,—A,) sinh (ho), 
— dd of cos kr and of sin Ar. oe rey oly DA E Aen 
Be [MONEMUS we ms a Age "= Ae = (AA) cosh hr =(. jose) sinh he, 


RB,—pLB,—-RA,—hA,. . . . . . (90) 


These may he solved for B, and B, in terms of A, and Ay. or 
vice versa. The work is most conveniently done by means of | we have 
trigonometric functions, as shown below. 

The infinite line being of mathematical interest. onlv. the V= (C, cosh hx +C sinh fer) E. kr l a 
above discussion is merely intended to give a mathematical t (7 Cs cosh Az — C, sinh hy) sin Ke; sin pt, 


: : ; wT ane 1 1 pp 
introduction to the more complicated work to follow. + (C, cosh he - C, sinh hr) cos ka ; 
+(C, cosh Ax — C, sinh Ar) sin Kc cos pt. 


Wuting ©, for Ag +A, C, for (A\— Aa), 
C. for (À3-- A), C, for (A - LE 


COMPUTATION OF THE CONSTANTS h AND e. , "Tn the symbolic notation, V=V,+7V.. where 
4. Let R=Zcos 6 and pL=Zsin 0, then tan bat and V 1C, cosh he cos hr — C, sinh he sin her 
" TC. eos kc — C4 cosh Ae sin ke, . (35 
ee pis . Find 06 in the table, take out cos 6 and sin 6. . d a NE ee ee) 
cosÓ sinô Va = Ci cosh dr cos Ke C, sinh Jer sin Av 
and compute Z two ways. i mE +-Cy sinh A cos Kx C, cosh A sin kxe.. (26) 
Let 5=Y cos y. pC=Y sin y, then tan Nd and Y= — Similarly, l 
pC l l » Cos 7 L= D, cosh he cos kr— D, sinh he sin her 
zt j Find y in the table and take out cos y and sin y. + D, sinh he cos ke— D, cosh he sin ke, . (37) 
Then I; — D, cosh Ar cos kx + D, sinh he sin ke 
RS— LCp? — ZY (cos 6 cos 7 —sin 6 sin y) - ZY cos (+y), +D, sinh Ax cos kx + D, cosh Ar sin kr. . (38) 
and i In order to find the relations which exist between the D's and 
(RC+LS)p=ZY (cos 6 sin y+sin 6 cos 7) — ZY sin (01-7). the C's the formule must be thrown into a more condensed 
Now, let h=NXN ces & k=N sin & Then form. i l 2 
he c e &)=N? cos?£, Vi +V: =(C,+)€,)(coh hx cos kr. sinh he sin kr), 
Qhk=N? 2 sin £ cos €=N? sin 2£. +(C,+7C3)(sinh Ax cos kx +) cosh he sin kr), 
Substituting in equations (9) 7 (Cz )0,) cosh(h + jk)æ + (Cot jCs) sinh(A-r E) (99) 
D ee MRE A I, 4 jI, — (D, 4 jD,)cosh(^ 4- jk)z 4- (Di 4- jDj)sinh(A --j 
N? cos 2£— ZY cos (0 - y), N? sin 2£— ZY sin (+y). ut eID COC Anes ay pes a) 1 40) 
g and adding these, E C 
Squaring zs es Ve N= VIX. Substituting in Lt =(R+jpL)I, 
* Fini, nee di (h+ jk) (Ca 7 2C) sinh (h 4- jK)z 4- (C+ C4) cosh (A 4- jk)z, 
=V ZY cos M07), k= VZY sin (+y). . (3D) -(R c jpL); M E UT 
5. Suppose NUMERICAL ILLUSTRATION. Now ec d 0t] sin 0), 
R=0-375 ohms per mile, EN v ZY x. €+) sin £), 
L=0-0042 henry per mile, dv Lu ô 5 
C=0-0073 mfd. per mile, R+jpL NVZ ORG =O) et iE 
S— 10x 1078 mhos. ile, 2 l ; 
Ea e E aes coefficients of cosh (A--jk)x and of sinh (h+)4)s, 
Then DL NM 
/Y - T ! 
m 1:730, tan 6—51^58', cos 6=0-50050, sin 0 =0-86573, A 21508 ($—0) 4j sin (§—6) (C, 7 jC,) 2 Di ;Ds. 
Z-— 0-315 + 0-50050 — 0-750 ; V ; - l 
pC v [cos (E—6)+ 7 sin (£— 6) (C, - jC4) 2 D; +)D). 
S =11-40, y=84°59’, cos y=0-08745, sin y —0-99617, Z 
S . ti j ; l 7 T à 
Y —10x 10—-0-08754—1-145 x 105; A/ZY —0-998 x 10-3, eparating reals and imaginaries, 
o n Y : ‘ 
=} (ô +y) =72°28'36", cos £—0-30111, sin £—0-95359, ben ‘C, cos (£—6) —C, sin (#—ò)], . . (42) 
h — 0-000278, k — 0-000885, | 
) PNE : 
Vic 27 x 10-3 ub 78 0, 2 =1-613 x 10-8, D;— ^, (C; sin (4) +C, cos (£70) . . (99) 
—0=12°30'36", —6)=0-97 M :21659. á 
j^, cos ($—0) — 0-97 sin (£— 0) —0-2165 D,— z 'C, cos (£— 0) — C, sin (2 -ó) 2. (4) 
III. Line or Finite LENGTH, Ovex AT RECEIVING END. 
1. For a line of finite length, we have D,—4 2:0 sin (£— 6) +C, cos (§—0)], - - (45) 
ee i XG sin (pt — kx) +A, Cos (pt — kx); , 
+e% " As sin (pt-- kr) - A, cos (pt+ ke) —.. (89) 2. The solution of anv problem concerning voltage and 


pou B, sin T cos (pt — kr): Sad in a transmission line under steadv conditions IS Ar 
Ne Baniel B 2 reduced to the determination of the four coefficients Cy Cs. *» 
3 5M (ptc Er) +B, cos (pt+ke);. . (33) V C, in terms of the four line constants h, k, § and 0. 
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4. The loss of power in the line is 102,000 watts. The usua] 


We can now take up the case of the line of finite length J, 


open at receiver with given generator terminal voltage. 


Taking origin at receiver end, we have 
I; «0, I, 20, when r=0. 


Taking receiver voltage as zero vector, the receiver voltage is 


E,+/0, that is, y, E, V,—0, when z=0. 


Substituting in the general formule (35), (36). (37), (38), we 


find 
C, 5 E, 0, 40, D, —0, D, —0, C,—0, C, 0. 
V, — E, cosh Ax cos ke, 

V, — E, sinh Ax sin kz, 

I, =D, sinh hx cos Ex— Dg cosh he sin ky, 
I,=D, sinh he cos &x 4- Di cosh hr sin he. 


Substituting value of C, and C, in (43) and (12), 


Di= ve cd pov e. in (5—6) 
=V 7 9 cos ($— 0), D= g o sin (5 ; 


Then, Y 
I, = Boy Z 


so that 


sinh he cos kr cos (5— ò) 


— cosh ha sin kr sin (E—0)', . (48) 


i Se sinh hr cos kr sin ($— 0) 


+eosh Ar sin Ac cos (£—Ó):. . (49) 


To find the effective values, square and add (46). (47). 
=V -+V = ES (cosh? Ar cos? Kx sinh? Ar sin? kr) 


] 
V=—=KE, (cosh 2hz-- cos 2&r)i. . . . (50) 


v 2 
From (48) and (49), _ 


I=/1?4+12=E, ‘sinh? Ax cos? kx 4- cosl? hr sin Pkr: 4, 
a 
= Ze (cosh 2h. — cos 207) ©. = . (51) 


If the generator voltage is given, that is, if Ve= E}, we get 
for the receiver voltage 
E,v2 

| es ee . . . (52 
° cosh 2hl + cos Qk al 

and for the generator current, 

Y/cosh 2Al— cos 2k 
=E 7 Men 2Àl + cos 2i) P gods S9) 
NUMERICAL ILLUSTRATION. 


3. We found above 
0 —59758', » —84759', £—72728'30". 


` 


Then, 
£—6— 1273030", cos (£— 6) —0:97626, sin (£—5)--0:21659. 
[— 100 miles and E, = 100,000 volts, 
hAl=0-0278, K1— 0-0885 — 5?4'15", 

2hl=0-0556, 241—0-1770 —1078'30", 

cosh Al==1-00039, cos kl= 0-99609, 

sinh 41—0-02780, sin kl = 0-08838, 

cosh 2hl=1-00155, cos 2&1—0-98438, 

cosh Al cos kl=0-99648, cosh Al sin kl=0-0880, 
sinh Al sin kl=0-00246, sinh Al cos k1=0-0276, 


Suppose 


cosh 24+ cos 2kl= 1-98593, cosh 2hl—cos 2k1=0-01717. 


100,000/2 141,421 
V1-98593 140,922 — 100,945 volts, 
1; —100,000 x 1-27 x 10-3 x ( 


— 11-80 amperes. 


To find the component fc g i i 
(t6), (67), (48). TA ents of current and voltage, substitute in 

V 100,348( x 0-99648 = 99995-0, 
ru 100,348 x 0-00246 — 246-85, 

127 (1-27 x 100,348) {0-0276 x 0-97626 — 0-0880 x 0-21659; 
pL 127-4 x 0-008 = 1-0192 = 1.02, 

297127 x 100,348 :0-0276 x 0-21659 + 0-0880 x 0-976261 

= 127-4 x 0-052 = 11-72. 


0-01717 


i 
tas = 127 x 0:098, 


(16) 
(17) 


method of estimating line loss is to use the formula 
P= 3(1,?+1,7)RL 


This gives 
P= }(11-80)? x 0:375 x 100 =2,600 watts. 


The results do not agree, because most of the loss is in the 
dielectric, while this formula gives only a rough estimate of the 
conductor loss. 

The dielectric loss is | SV2dr, where V is the effective voltage 


Jou 
a distance z from receiving end. By (50), 


. 100,350 , NT 
V=- 4/2 yv cesh 24z4- cos 2k, 
i (100,350)? x 10 (sinh 25! sin 247 | 
SVedr = wx P E 
1 B xU a 


= 100,450 watts. 


. 4 
The conductor loss ts | RE2dr, where Tis the effective current. 
!0 


/Y fcosh hl —cos 211 
By (23), pen. : E, cosh A 


We find 


q 
| RPdr=1.650 watts. 
ry 


This makes a total loss of 102.100 watts. 
5. The value of S may be determined from power measure 
For we have | 
[sinh 241 sin 247 | 
2k T 


ments on the unloaded line. 
yi ie. SE E Da 
/ AL CERE h 2hl4-cos Qk) | Qh 

and if P is the measured loss, we have approximately 

P 
S= Er 
This value of S may be used to calculate values of A and £, 
which may be used to calculate the value of 


l -l 
Í SV2dz and | RIM. 
0 / 0 


i |. RY EZ [sin 2hl sin 2kl 
Di Te ae a ee ee Re MS ge de 
[Ri a Z ‘cosh 2hl+cos 2kl| h k F 
Then | 
I 
P— | RI*dz 
Jo 
Ree ee ee ee 
| V?dr 
Jo 


The value of S thus found will not be much different from 
that given by the approximate formula. 


BRADFORD CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS, 1913-14. 


Exceptional progress in connection with the electricity department 


at Bradford is reported for the year ending October, 1914. As can 
be seen from the accompanying figures the output and revenue have 
increased considerably, while the working expenses per unit sold are 
the lowest yet recorded. The output reached the substantial total 
of just over 28 million units, or an increase of more than 3} million 
units over the preceding vear, this increase having been exceeded but 
once since the departinent's inception, in which case 80 per cent. of 
the increase was due to extensions of the Tramwavs Undertaking. 
The special domestie rate of charging continues to maintain its 
popularity, as the figures given in the following table show, and in 


Eo e 


Year ended 31st March. | 1913. 1914 
| 
Total number of domestic consumers............... | 945 1,120 
Number charged on ordinary lighting rate....... 447 487 
Number charged on special domestic rate......... 408 633 
Percentage charged on special domestic rate...... 52-68 56 5 2 
Units charged on special domestic rate............ 464,767 613, 80 
Average units used per consumer, .............. as | | 933 | '970 
t 
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considering these it should be borne in mind that at July 1, 1910, the 
date on which the special rate was put into operation, the total 
number of domestic consumers on the supply was only 511. 


The revenue for the year has increased to the extent of £14,218, 
and a net profit of £14,906 has been recorded. This is over £5,000 
in excess of the amount of the net protit declared in 1904, which 
constituted, and until this year remained, a record. From the 
vear's profits a sum of £5,000 has been taken for the relief of rates, 
and a similar amount has been earmarked for this purpose out of the 
anticipated protits for the current vear. 

The Publicity Department continues to be a success in respect to 
the development of business. The showroom is being visited by an 
increasing number of persons yearly; frequent demonstrations of 
various domestic appliances, &e., have been made to visitors, and a 
large quantity of electrical apparatus sold. Many of the Bradford 
contractors are now drawing on the showroom stock for a consider- 
able portion of their requirements, evidencing the harmonious 
feeling at present prevailing between the local electricians and the 
Corporation electricity department. Radiators and fires still con- 
tinue to be largely in demand, and electric vacuum cleaners have 
become increasingly popular during the past twelve months. A 
growing demand has been made on the services of the staff of the 
department by consumers and intending consumers in giving advice 
as to the best means of utilising electrical energy for various purposes, 
both trade and domestic. 


Considerable p rogress has been made in connection with the design 
and manufacture of electric cooking and heating apparatus during 
the year under consideration, and several additional cooking outfits 
have been supplied. A very decided step has been taken towards 
popularising the use of electric cooking apparatus by the installation 
in the new annexe to the Central Baths in Morley-street, on the 
instructions of the Baths Committee, of a complete electrical outfit 
capable of cooking a meal for over 500 persons. It is hoped that as a 
result of the use of this apparatus a number of restaurants in the 
city will in the near future follow the lead of a number of important 
restaurants in London and large provincial cities by adopting 
electricity for cooking purposes. 

A further advance in connection with electric lighting has been 
made during the past twelve months by the introduction of the half- 
watt incandescent electric lamp. The electricity consumed by this 
type of lamp per candle-power obtained is about half that of the 
most efficient incandescent electric lamp previously in use. Up to 
the present time, however, it is only possible to obtain high candle- 
power lamps of this typ> suitable for use at the supp'y pzessure in 
Bradford, namely, 230 volts, the standa-d candle-power of the lamps 
stocked for this voltage being 1,000, 2,000 and 3,000. It is, however, 
generally anticipated that no great length of time will elapse before 
half-watt lamps of lower candle-power will be placed on the market, 
and should this p:ove to be the case the consumption of electrical 
energy for & given candle-power will be decreased by 50 per cent. 
The effect on the outputs of supply undertakings and on the con- 
sumptions of individual consumers, should these anticipations 
materialise, can easily be realised. The half-watt lamps at present 
obtainable are being chiefly used for providing light in such places 
where the arc lamp has previously been deemed to be the most 
suitable illuminating agent. A number of large electric lamps have 
been erected on tramway standards for the purpose of improving 


Year ended. 


295 March 31, | March 31, March 31, 


; 1912, 1913. 1914. 
| 
Number of units sold for— | , 
Bulk supply ...........nHH ' 4,908,007 | 5,656,320 | 7,407,925 
Private lighting.......cc.ceceereeeeeee 2,843,163| 2,976,612) 3,144.056 
Domestic supply nic cns DU Lus pud 338,590 401,767 613.807 
Private power and heating ......... 3,822.385 | 4,560,531 | 5,147,803 
Public lighting............. ee ! 97,080 107.860 , 129,402 
"T'ÉACULQOR ener e eo e e de ex oen ra und 10.091.897 | 10.652,202  11,471.097 
TOTAL OUTPUT niesi 22,103,012 | 24,418,292 | 28,004,090 
Total units generated. ................-- 25,3050.987 | 27,997,361 | 32,763,529 
Units used on works, in batteries and 
in distribution .............. cene 3.122.444 | 4.239,815 | 5.685.544 
Percentage to total units generated., 14-68 15-14 17-35 
Load factor, per cent..............eeeese ' 24:40 26-72 - 27:75 
TOTAL NUMBER OF CONSUMERS ... 3.205 3,648 4,089 
‘Total number of motors connected ...' 2,240 2,439 2,038 
'Total horse-power of motors con- 
nected PERO 12,729 14,649 16,441 
Total heating and cooking con- 
nections in kw. (approx.)......... | 700 1,100 1,500 
TOTAL CONNECTIONS, IN  EW, 
(apprOX. \osdawscvessaecetscaye' agentes 20,331 23,039 25,657 


4 


the illumination of several important road crossings in various parts 
of the city. A number of arc lamps in the centre of the city have 


been superseded by half-watt incandescent lamps. 


Owing to the European crisis the prospects for the current year 
are naturally by no means so good for obtaining new consumers ag 


they were twelve months ago. 


The Bradford trade, which was 


not brisk prior to the outbreak of the war, has since become still 
further depressed, and although at the present time the total output 
of electricity shows an increase over that recorded during the 
corresponding period of last year, the number of units sold for both 
general supply and tramway purposes is now falling off to an appreci- 
able extent, which is likely to have an adverse effect on the financial 


returns for the p-esent year. 


We give below an analysis of the accounts for the vear ended 
March 31, 1914, together with the amount per unit sold for each 


item for the last two years. 


Generation Expenses. 


Per unit sold, 
1912-13. 1913-14. 


MC) Met Un £22,058 ... 0-185d. ... 0-189d 
Ol, Wastes. WAter eoe iie ee ava etas 2,471 ... 0-026d. ... 0-021d. 
Wages and salaries (proportion)....... 6.324 ... 0-058d. ... 0.0544. 
Repairs and maintenance. ............... 8,187 ... 0-076d. ... 0-071d. 
Total Generaticn Expenses............ £39,040 0-345d. 0-335d, 
Distribution Expenses. 
WAPO rH £578 ... 0-005d. ... 0-005d. 
Repairs to mains ............... eere 4,436 ... 0-035d. ... 0.0384, 
Repairs to meters and fuses............. 466 ... 0-008d. ... 0.0044. 
Incandescent lamps..................-.—.. " 635 ... 0-007d. ... 0-005d. 
Total Distribution Expenses............ £6.115 0-055d. 0-052d. 
Management Expenses. 
Salaries and wages. .............. eee £5,791 ... 0-051d. ... 0-050d. 
Proportion of administration, &c....... 750 ... 0-007d. ... 0-006d. 
jlrin M ————— 329 ... 0-005d. ... 0-003d. 
Printing, stationery and advertising... 619 ... 0-004d, ... 0-005d. 
Establishment charges ................... 827 ... 0-006d. ... 0-007d. 
Total Management Expenses ......... £8,316 0-073d 0-071d. 
Rents, rates and taxes ................e eene £7,886 0-078d. ... 0-067d. 
Cost of hiring department .................. 7,328 ... 0-067d. ... 0-063d. 
TOTAL COSTS (ex. capital charges) ....... £68,085  0-F18d. 0588. 
Capital Charges. 
Tüterest eese eris aat lac ex Eds £21,788 ... 0-213d. ... 0-187d. 
Sinking fund................................. 38,505 ... 0-360d. ... 0-330d. 
Miscellaneous; as iii 29 — = 
£60,322 0-573d.  0-517d. 
TOTAL COSTS (ine. capital charges) ...... £129,007 ... 11918 1:105d. 
Revenue. 
Private and, bulk supply.................. £86,154) 
Tramway supply................ eese 47,748 + 1-187d 1-154d. 
Public lighting ...................... esee 713 ) 
Meter rents, & iecore eror ve cecus .. 393,0090| a. 039d 
Rent of cables, &c. ............. sistens 602 f 0:0330.: zie nen 
Motor hiring department........... ...... 5,545 ... 0-054d. ... 0-047d. 
TOTAL REVENUE...............-.. eene 143,912  1274d. 1233. 
a-  -— —: —á 
Balance oss deett es Pen er £14.905 0-083d. 0.1284. 


THE DE LANGE THERMAL TELEPHONE. 


On the 3rd inst. Mr. de Lange read a short Paper before the 


Royal Society upon his thermophone. 


In what follows we 


give an abstraet of this Paper, and, in addition, we describe 
more fully the instrument itself, and we give our impressions 
of a private experimental demonstration in which we had the 


privilege of taking part. 


Some of the models which Mr. de Lange has brought with 
him from Holland were made in the laboratory of the Univer 
sity of Utrecht, under the supervision of Prof. Zwaardemaker. 


by his assistant, Mr. Stellema. 


In order to trace the origin of 


this interesting instrument it is necessary to go back 20 Year 
to the work of Theodor Wiesendanger and two year 


later to that of Sir William Preece. 


Sir William (who gave 


an account of his arrangement before the Royal Society 12 
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1880, and whose Paper is found in No. 204 of the “ Proceed- [ resistance of 35 ohms, give deflections with Lord Rayleigh's mirror 
ings ` of the Society) attached a fine platinum wire to a dia- 


as follows :— 
With 6 volts, 25 divisions. 


phragm, thus transmitting the movement of the wire to the WES m 1s don 
diaphragm, the latter acting as the source of sound waves. Ju MO E 
Ba : : With 10 volts, 25 divisions. 
The essential points of further development are best given PEE 
ue rllaumtabsttactol Meade anie s Davee It is difficult from these results to construct the theory of the 
In the Ic p MS : 5 pep. thermophone. The most I can say is that the decrease and increase 


of heat in the platinum wire of the telephone takes place isochron- 
ously with the vibrations in the microphone. The air surrounding 
the platinum wire is thereby immediately heated or cooled in accor- 
dance with the increase and decrease of heat in the wire, and, if that 
pir is retained within'a closed compass of the cover, the expansions 
and retractions will be noticed as sound. 


Sir William Preece, by fixing a wire to a membrane, kept his in- 
vention connected with mechanical operation—namelv. by the ex- 
tension and contraction of the wire being t-:nsmitted to the dia- 
phragm, thus causing it to speak. Herein lies the great difference 
between his invention and that of the thermophone, as the thermo- 
phone does not depend upon mechanical operation, but simply end 
solely depends upon change o£ temperature in a wire wichout attach- 
ment to any diaphragm. In fact, the wire speaks without a dia- 
phragm. 

The basis of this invention has been laid by the Russian caginee?, 
Mr. Gwozdz. About seven yeers ago Mr. Gwozdz made various 
experiments in a small village in the neighbourhood of Lodz, in 
Poland, with a thermo-telephone without a membrane and without 
an electro-magnet. Gwozdz placed a Woliaston wire in en insu- 
Jating medium, and then treated the Wollaston wire with acid. He 
obtained thereby a good chermophone, but (ag ia as I know) if was 
impossible by this process to obtain thermophones which conveyed 
the required volume of sound end Gwozdz never succeeded in render- 
ing the thermophone of anv practical utilit v. 

Curiously enough, at the same time Prof. Abreham, of Paris, made 
some experiments with a thin platinum wire, which he connected 
with electrodes in a straight line and then again with a transmitter. 
These experiments also did not give a practical result, because the 
stretched wire had no freedo:n, and thereby was exposed to too great 
a danger of breaking by the alternate extensions and contractions. 

In my invention [ follow the process of Gwozdz regarding the 
treatment of the Wollaston wire, but I claim that my invention is of 
the greatest practical value. By fixing a wire of a diameter of from 
2 to 12 microns in a gothic curve I claim to have succeeded in making 
the thermophone of practical every day use, because the silver of 
the Wollaston wire is thereby removed by solution, whilst the whole 
Wollaston wire is freely suspended in the acid in such a way that at 
any time such part of the platinum wire can be set free as is con- 
sidered desirable, without it being liable to breakage. Thermo- 
phones are only of value if they are made on this basis. 

In order to know something more about the working of the 
thermophone Prof. Zwaardemaker and myself have measured the 
volume of the sound with Lord Ravleigh’s well-known mirror. In 
order to avoid currents of air which might originate from the increase 
in heat of the wire we placed a glass membrene in a wooden or alu- 
minium cover between the wire and the mirror. The size of the 
membrane was about the same size as that of a membrane of a 
phonograph. Moreover, we placed a small tube in the cover of the 
membrane in order to prevent the svstem from working as an air 
thermometer. The result of our measurement was that the sound 

increased with the number of platinum wires, but not in the same 
ratio. Thin wires of 2 microns have a greater acoustic effect than 
Wires of 5 microns, the joulean hcat remaining the same. 

The thermophone, listened to in the open air, sounds extremely 
weak. As soon, however, as the platinum wire is placed under a 
cover which has a small opening or several small openings, the sound 
at once becomes clear and distinct. The volume of the sound in- 
creases in accordance with the decrease of the size of the cover. 
Evidently the cover functions as a resonator. It is a telephonic 
advantage to make the cover as small as possible, because in that 
case the high notes and the consonants produce a better effect. The 
size of the opening in small covers should not be made too large, 
because in that case the resonance becomes too high, and produces a 
curious sound in addition to the human voice. Iam trying to find an 
explanation for this most curious phenomenon. 

The maximum size of the cover appears to vary between, compara- 
tively speaking, wide limits. The size which is approximately the 
same as that of the human ear funnel seems to be the most suitable. 
Metal covers are better than those of ebonite, and by surrounding 
these with some cooling substance the acoustic effect —if measured 
vith Lord Rayleigh's mirror—becomes twice as great. In this case 
the sound is conducted through a rubber tube of small bore. 

It is quite possible to combine a number of these thermophones, 


The construction of the receiver will be understood more 
readily frcm Figs. 1 and 2, which shew the smallest size for 
insertion in the ear. The Wollaston wire 1s seen at A. att:ched 
to two small brass half-cireular blucks, B, from which there 
project two smoll pins. These pins fit into a small socket, 
embedded in ebonite, to form the complete receiver as seen in 
Fig. 1. The metal cap C. with a very small opening at the top, 
is slipped over the terminal blocks, B and forms a resenator. 
An ebonite cap completes the whole. If a larger receiver is 
desired, such as can be placed against the ear in the ordinary 
way, half a dozen platinum wires are arranged in parallel. The 
platinum wire, which may be as small as 2 microns (0-092 mm.), 
Is. of course, actually much finer than the line in the diagram, 
being invisible. 

Last week Mr. de Lange very kindly gave us an opportunity 
of trying this new telephone. Frem the point of view of the 
user two points were very noticeable. The first was the 
sensitiveness of the instrument, whether in the small ear form 
or in the larger type. For example, two ordinary transmitters 
were used coupled in series. Speech was quite audible in the 
receiver in the next room even when the transmitters were 
placed downwards on tlie table (7.e., with mouthpieces blocked) 
and the speaker was speaking in ordinary tones about three 
yards away. The other point 
was that, however loud the 
speech, the effect at the receiver 
was not unpleasant, as it is liable 
to be with the electro-magnetic 
receiver. The timbre, as would 

Fig.2. — be expected, is good because tliere 
THERMOPHONE. rog |S PO diaphragm tending to 
Use ts THE Ear, reinforce particular notes. Also 

| (Full size.) there is no reason for any 

Fic. 1. vexatious variations of sensi- 

tiveness. Such tests are neces- 
sarily very incomplete, as they do not cover all service 
conditions, but they are at least promising, 

This receiver is intended to be worked simply in series with 
the transmitter and, therefore, the usual transformers would be 
omitted. Mr. de Lange is confident that long lengths of line 
can be worked in this simple way. There should, therefore, 
be a cheapening of line material. In regard to the cost of the 
receiver itself it is obvious that it must be very much cheaper 
than the usual electromagnetic tvpe. As to the life of such 
instruments it is rather early to sav much: but there is no 
obvious reason against a lengthy life. owing to the extreme 
simplicity. Mr. de Lange states that he has been demens- 
trating with his present models for the past six months, and 
that thev show no signs of wear. 

There will no doubt be a considerable opening for the small 
tvpe of receiver among persons suffering from deafness, so long 
as this is due simply to want of sensitiveness of the drum of the 
ear or fibres, apart from the nervous system. 

Mr. de Lange has come to this country from Holland with 
his partner, Baron van Lynden, as he feels that there is a 
larger opening in Great Britain than in his own country. It 
but then it should not be forgotten that the whole space occupied by = oe i Puer de es id oe works under the 
them . should remain as small as possible, because the space which MANARE MADE A eter nud ID nufacturing shortly. 
they taa up together also actos a resonator Legal matters are in the hands of Dr. W. R. Bisschop, who, 

The acoustic effect appears to increase roughly at least as the though of Dutch nationality, is a barrister-at-law in this country. 
Defore long, therefore, we may expect to see the commercial 


Square of the current. Thermophones made up of four rows side for may 
by side, each row having six platinum wires of 7 microns, with a ` development of this interesting invention. 
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AUTOMATIC PROTECTIVE SWITCHGEAR FOR ALTER- 
NATING-CURRENT SYSTEMS. 


We give below some account of the discussion which took 
place at the Institution of Electrical Engineers on Mr. E. B. 
Wedmore's Paper on this subject. An abstract of this Paper 
appeared on p. 311 of our last issue. Previous to the discussion 
the President referred to the loss sustained by the Navy bv the 
deplorable accident to H.M.S. * Bulwark.” The commander of 
that vessel, Capt. Slater, had been à member of the Institution 
since 1903, and had alwavs taken a great interest in electrical 
matters. He died in the service of his country, and although 
he did not die fighting the enemy he gave his life quite as much 
in the service of King and country. The President asked 
everyone present to stand in silence te show their sympathy 
with the widow and relatives ef Capt. Slater. 


Mr. C. H. Merz. in opening the discussion, said that the author had 
rightly pointed out. that commercial considerations must ultimately 
decide the use of any apparatus, and it was interesting to note that the 
development. of all the devices referred to in the Paper had been the 
result of practical experience that something of the kind was really 
very necessary. On the north-east coast. with which system he was more 
or less connected, they had come very much up against the commercial 
question, They had to consider the distribution of energy over con- 
siderable tracts of country with long distances bet ween sub-stations. and 
the question as to whether it could be done at all commerically really 
resolved itself into the question as to whether they could successfully use 
one cable for the supply of a great many centres, and, automatically, as it 
were, they came to consider an inter-connection svstem made up really of 
a series of ring mains. The next question was how, if all those centres of 
supply were to be stationary transformer stations without attendance, 
they could deal with the matter of a continuous supply in the event of a 
fault, and it, therefore, became necessary to get some selective device 
which would cut out a faulty cable in the event of a fault whatever the 
direction of the current in the cable, and more than one of the devices 
referred to in the Paper had been considered under those conditions. 
The result had been. they could certainly sav. to develop systems of 
protection which dealt with those conditions, and it was interesting to 
compare the conclusions arrived at with practice in other countries, and 
see the reason for the difference in application of different systems. In 
the United States, for instance, the great development had been the dis- 
tribution of energy in towns and large districts largely through rotary 
converter sub-stations. In such cases it had been found that, due to 
the effect of the synchronous apparatus in sub-stations and the large 
size of the sub-stations, they could have several radial feeders, two or 
more, to each sub-station, and they had got along very well, especially 
considering that there was a tendency in the sub-stations to use overload 
devices, and he believed to a very large extent, they still used such appa- 
ratus. In this country in industrial districts the development had been, 
and seemed likely to be still more so in the future, in the supply of very 
important manufactories with three-phase current through stationary 
transformers where attendance was not possible. There one got an 
entirely different state of affairs, and the necessity for selective appa- 
ratus such as described by the author became apparent, and. in fact, was 
absolutely necessary commercially. The question, therefore, of whether 
any particular form of protective apparatus should be adopted or not was 
not primarily a question as to which was the prettiest device technically. 
or even which was the most reliable, and. moreover, it was not a question 
of the cost of the actual protective apparatus, but of whether, by the use 
of such apparatus, one could materially modify the lay-out of the dis- 
tribution system so as to make a saving, which might amount to 100 or 
1,000 times the cost of the actual protective apparatus selected. 

Mr. H. W. CLOTHIER said that he would like to add to the author's first 
diagram a T-connection on the ring main. There were several large 
towns where it was necessary to branch out from a ring main into con- 
sumers' premises, and, therefore, all considerations of protective gear to 
be absolutely inclusive should embrace T-connections; He was ex- 
tremely interested and gratified to read what the author had to sav in 
regard to core balance protection. He did not think, however, that the 
statement that it had only recently been applied to the design of auto- 
matie switchgear was quite correct. He (the speaker) could point to a 
very large number of instances where the svstem of protection had been 
adopted four or five years ago. and such a period in the electrical industry 
hardly seemed recent. Moreover, he had a record of at least 100 circuits 
which were at present protected by that system. The question contained 
a feature of special interest in that it was, to his mind—he had vet to see 
evidence to the contrary- -the invention of Mr. Price, whose name was so 
well associated with the Merz-Price protective system. He recollected 
that so little did the inventors realise the value of the system that he was 
asked to work upon the development of it : as to whether the patent was 
completed or not was left in his hands, and the inventors did not know 
that he completed the patent for them. That was interesting in view of 

the great importance that Mr, Wedmore attached to core balance or 
leakage protection. He must say, however. that the author had shown 
some new uses for the system, and his remarks about the relation which 
leakage protection, with its delicate settings, would have to fixing 


nm— —— and 


the amount of resistance put in the neutral point of the alternator sva. 
tems were particularly clear and valuable. "Turning tothe parallel feeder 
protection, he did not think much of the author's balanced overload 
relay. It seemed to him that the arrangement of balanced relays with 
the balanced solenoid in that way must introduce complications. The 
parts seemed rather heavy and difficult to adjust. Moreover, in the 
event of the currents in two parallel conductors being equal and oppo- 
site—such a condition would arise—a mechanical balance arrangement 
would be inoperative. He would prefer to have an clectric balancing 
arrangement, which he would describe later in his communication to the 
* Journal." He agreed absolutely with the author in regard to inter. 
locked reverse current relays. The marvel to him was that thev had 
lived so long. and that thev still came up in engineers’ specifications, 
There were three disadvantages in connection with parallel feeder pro. 
tection which the author had not mentioned, Firstly, there was the 
tendency to open the wrong side in the event of there being a fault in the 
end of an open circuit. because the sound feeder in that case would carry 
the greater current. Secondly. the svstem was no good for use with T s. 
Thirdly, so far as he was aware—he stood open to correction—it was a 
system which had had no use on a comprehensive scale. However, the 
split conductor protection came in and made some use of the work that 
had been done over so many vears in parallel feeder protection. He 
quite agreed with the author's conclusions in regard to split conductor 
protection for feeders. The system was a new one, and it might be 
interesting to note to what extent it had been developed. To his know- 
ledge there were over 160 miles of cables and overhead lines protected by 


the system, and there were at least 50 miles of cable there. Before- 


coming to London for the meeting he took the opportunity of asking an 
operating engineer who was working on a system where these devices 
were in use what his experience had been, and he was informed that the 
system operated about 40 times a vear—/).e., on a large system the switch- 
gear was called into operation 40 times a year—and only on one occasion 
had the engineer referred to had the experience of finding that the gear 
failed to operate as it should have done. and in that case it was a matter of 
mechanical construction of the line itself, and not necessarily a fault to the 
system, 

Mr. A. M. Tavton wished to discuss the matter from the standpoint of 
the municipal distributing engineer. The conclusions given in the 
summary to the Paper were very interesting. The remedy there given 
for the protection of closed feeder circuits was the split conductor system, 
but, unfortunately, in municipal work that did not help them on existing 
feeders. They had an immense number of existing feeders running about 
all over the town, and what they wanted to know was how to protect 
those. They mostly ran in pairs, or triplets, and sometimes quadruples, 
and he was sorry there was no satisfactory solution of the problem to be 
found in the Paper. On the question of four feeders in parallel bet ween 
the “bus bars of the two stations, he could not see why it should not be 
practicable to put simply the plain core-balanced protection at each end 
of the feeder, because under those conditions, if the fault was at the end at 
which the power was being transmitted, one never got less than three times 
the normal return current back to the fault onthe faulty feeder from the 
sub-station end, and that three-times current passed through the other 
feeders, which ought to be sufficient to differentiate it. Tf the fault was 
at the generating station end it was obvious that the one would come out 
by exeess core balance. That would get over the difficulty that tabooed 
the system for a smaller number of feeders than four. With regard to the 
author's arrangement of overload relays dealing with the whole current 
through each core, it was a question merely of potential at the point 
where the earth occurred, and under the very conditions that the author 
had postulated the tendency was to put in a large resistance in the earth- 
ing connection of the neutral in order to eut down the current to earth, 
but to do that on any system such as the author suggested would tend 
to make it unreliable. "The system would be the more reliable the stronger 
the current to earth. On the other hand, he wished to do the author the 
credit that when one had several feeders in parallel and balanced them 
with the overload interlocked relay it was a great advantage to be able to 
have the faulty one cut out long before anything like the overload current 
was reached, which was a good point in favour of the scheme. But. as he 
had mentioned, it had its weak points. The split conductor system 
seemed to him to have a decided weak point, in that where two feeders 
were in parallel there was a tendency for the current that passed round to 
a fault on the one near the sub-station end to be really quite a small 
current under certain circumstances, and, therefore, one would require a 
very large reactive transformer in order to insert any serious impedance 
in the circuit and operate it in the way it required to beoperated where 
one did not have the split phase in the switeh. Perhaps the author in his 
reply would be able to give them exactly the conditions under which that 
liability to failure occurred, 

Mr. E. C. Waters said that although the question of balancing dupli- 
eate feeders had been touched upon in the Paper there were one or two 
points in that connection that had not been mentioned, and to which he, 
therefore, wished to draw attention. These points were incorporated 
in the Ferranti-Waters feeder protective gear (described in THe ELEC- 
TRICTAN Of May 22, 1914). With regard to the split conductor system, 
one thing that had particularly struck him was the increased surfaces of 
those conductors as compared with the ordinary conductors, which, he 
imagined, would increase very considerably the dielectric losses. Could 
the author give them any particulars about that, because if the dielectric 
losses were increased the commercial use of the system was limited to à 
lower figure than that of the ordinary type of conductor? 

Mr. A. G. CorLIs noticed that the author frequently made use of the 
word “instantaneous,” but with the most rapid acting relay with which 
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he had been connected it took 0-4 second to operate, and the time occu- 
pied by the switch something like 0-6 second. Hence, they had a total of 
] second for the operation of those two devices, independent of any other 
considerations. They knew that the rate of rise was something in the 
nature of 850 to 1,000 amperes per second, so that the circuit was not 
cut off before the rise was appreciable. Moreover, apart from that, 
there were the destructive forces in the switchbreak, forces, which. he 
believed. were anticipated by Lord Kelvin in 1887. "The engineering 
world seemed to be divided into two sections—those who desired a very 
rapid break, and those who preferred to open the circuit after a period of 
maximum disturbance. The former introduced a rate of change which 
was above that referred to by the author when he spoke of the square of 
the current. He understood the author to imply that reverse current was 
a current flowing exactly opposite to the generated E.M.F., or 180 deg. 
out of phase, but what about the current 90 deg. out of phase—-i.c., when 
one-half was in the ferward direction and the other half in the reverse 
He would also like to have the author's opinion upon a dis- 
placed current due to a weakened field. The ideal. the author stated, 
was that it should be independent of the service conditions. For that 
reason he had been interesting himself in the protection of a service by 
the use of superimposed currents, such as that introduced by Mr. Duddell 
for other purposes, with the result that he found it was quite impossible 
to cut off an independent feeder without disturbing healthy connections. 
Moreover. owing to the introduction of probable resonance, it seemed that 
the split-core protection was not very suitable for overhead distribution. 
He would he glad to have the author's views on that point. In regard 
to mining installations, where he understood it was essential to cut off an 
unhealthy feeder before the are entered the external atmosphere, was it 
quite possible by the author's core protection to do that ? 

Mr. H. Brazin said that the split-conductor svstem was novel, and had 
not been tried to any great extent. The author had stated that the cost 
of such a cable was very little greater than the cost of an ordinary cable. 
Could he give them something more definite than that. and tell them 
what it meant in actual percentages ? [t struck one in looking at the 
sections that it would eost a good deal more, Also, he imagined that the 
cost of the apparatus, such as the transformers, would be very consider- 
able compared with the ordinary system. Moreover, the making of the 
cable joints would undoubtedly be a good deal more troublesome, in that 
one had to keep six instead of three cores separate. As to the light 
insulation of the two parallel portions of the conductors, it struck him 
that they would want more than light insulation, because if one core was 
suddenly put to earth it seemed obvious that the potential between the 
other split conductor and the one that was earthed was the full potential 
of the system to earth at the moment the fault occurred. Consequently, 
an 1W00-valt system might have momentarily 6.000 volts between the 
two split conductors of one core, and if light insulation was used it seemed a 
risky proceeding. because if a breakdown occurred between the two split 
conductors a hole through the insulation would probably be the result, 
and he did not envy the engineer who had to find such a fault. In the 
case of two parallel feeders with overload devices set at 300 amperes, the 
author stated that it would be necessary for the earthing resistance to 
carry. ROD amperes—i.e.. he assumed that the current. was right at the 
very end remote from the generating station, where one got the maximum 
eurrent required on the system, and then added another 200 amperes as a 
margin of safety, which, of course, was very simple. He would like to 
point out that with a resistance with a temperature coefficient one did not 
require anything like that amount of current to How to earth in norma! 
circumstances. 

Mr. R. L. Murpny thought the author was a little hard on reverse 
relays. The present position was somewhat different from what it was 
five or six years ago. It was possible now to buy a reverse relay from a 
good many firms and rely on it operating under, say. 99 out of 100 con- 
ditions, The author had criticised the reverse relay in regard to its non- 
operation at zero voltage, but he thought that in the majority of cases 
the relay would act in the correct sense before the voltage dropped to such 
à value. There was no doubt that the effect of putting in reactance 
Was to give the relay a very much better chance of working satisfactorily. 
Mr. Tavlor had already. eríticised the remark that the split conductor 
System. was of universal application. Such was hardly the case. for the 
Teason that they had many systems already in use without split con- 
ductors, and they would like to put down more without them if they 
could, He would like to put forward a suggestion for meeting that case. 
The earliest protective devices merely took account of things which were 
happening in a circuit, and used those effects to cut out fault v apparatus, 
but the problem had now heconie much too complicated to deal with only 
One effect, When a fault occurred one had excess current and drop of 
voltage, and those two etfeets could be combined in such a wav to cut 
0" any cable. The suggestion was that overload current should deter- 
mine when a eable should be cut out, the drop of voltage being used to 
discriminate which cable should be cut out. He threw on the sereen 
"ome slides to show the details which constituted such a relay electrically. 
With that relay, if there was a high voltage on. one contact would. be 
along way from the other contact, and consequently the relay which was 
po the fault would be operated very much more quickly than that a 
a There should, therefore, be no dittieult y. whatever in 
M Ma discrimination of 14 seconds with a ditference in voltage of. 
"W.9 percent. He believed that any simple closed circuit could be pro- 
tected in that way. ` 
wa P. WepxonE (in reply) said that. Mr. Merz had referred to the 
der, : p States. The conditions there, of course, were somewhat 
that n : what they were here, but it might be interesting to know 

y engineers in the States were now turning their attention to the 


direction ? 
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class of discriminating apparatus used for some years in this country, and 
were re-designing relays on lines such as were referred to in the Paper. 
Referring to Mr. Clothier's criticism, he had not included the balanced 
overload type of relay amongst his ideals, but nevertheless he thought it 
was worthy of inclusion. It was certainly being extensively and satis- 
factorily used, and Mr. Taylor in his remarks had brought out a new use 
for it. Mr. Taylor had objected that his (the author's) ideals were not 
applicable to existing work. He (Mr. Wedmore) thought the best. pro- 
tection for existing cables were the Merz-Price svstem, and next to that 
he knew of nothing better than the various svstems of parallel feeder 
protection deseribed in the Paper. It was true that where the overload 
interlocked devices were used one could use a high earthing resistance, 
and obtain the benefit of a reduced current, As to the results that could 
be obtained without splitting the switch contact on the split-conductor 
protective system, that was really à commercial problem, but it had been 
found much the best to split the contact rather than to build a trans- 
former big enough to give the required results without splitting the con- 
tact. The net cost of the transformer plus the switch was generally Jess 
where the switch contact was split than where it was not. and that was 
the justification for splitting the contact. Mr. Waters was a newcomer 
in the field of protective switchgear, and suffered under certain disad- 
vantages, but he had certainly made a series of relays which had quite 
novel and interesting features. He regretted that he was unable to 
include details of Mr. Waters’ device amongst the many devices in the 
Paper. but he thought that that gentlemon’s Inventions were covered bv 
his (Mr. Wedmore’s) remarks. Mr. Waters had introduced a new 
system which, so far as he could see. gave protection only for faults to 
earth, and it seemed a pity to go so far in the way of building a special 
cable and only obtain that result. Mr. Collis had referred to the use of 
core-balancing apparatus in mining service, and asked whether that 
device would really. prevent the are from appearing outside the cable. 
That was a matter which had been the subject of a good deal of experi- 
ment, and in his printed reply he hoped to give references te Papers 
dealing with the matter. So far as he was aware, the tests and experi- 
ments made indicated that the core balaneed svstem certainly had that 
merit that the cables could be disconnected with a minimum of risk of the 
are appearing outside the cable, and, in fact, it was an exceedingly dith- 
cult thing to get the are to come outside the cable where such apparatus 
Mr, Brazil had evidently given very careful thought to 
As to the cost of that system, it was prac- 
The cable joints, of 


was employed. 
the split-conductor system. 
tically the same as that of the Merz-Price system. 
course, had to be the subject of special development, but that develop- 
ment had proved quite interesting, in that a joint had been produced 
which gave flexibility in the length of the cable. He hoped to include an 
illustration of the joint in the printed account of the discussion, Regard- 
ing the insulation between the two halves of the split conductor. the 
term “light insulation " was really relative there. Mr. Brazil was quite 
wrong that under conditions of a dead short-circuit to earth on one core 
of a cable which was connected direct to the generating station the full 
star voltage would appear between the two halves of the conductor. 
That was only a momentary condition, and consequently only little insu- 
lation there would withstand that condition, He had been rather dis- 
appointed to hear Mr. Brazil's criticism of the figures in connection with 
the coefficient. for the earth connection, because if it were to rise several 
seconds before the current reached 800 amperes it would shut down the 
plant before the apparatus had a chance to operate. Mr. Murphy bad 
referred to a system in which one used relationship between current and 
voltage to get the discriminating action. Other inventors, he believed 
had tried to get a solution on those lines, but the difficulty there was mit 
with after the apparatus had been installed, 
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advertisements and all Editorial and Publishing matter for that issue 
should reach us as much earlier as possible, but not later than FIRST 
POST WEDN ESDAY MORNING: 


THE THERMAL TELEPHONE. 


What mav be described as the ordinarv carbon trans- 
mitter and electromagnetic receiver forms so much a part 
of our lives at the present day that we are apt to forget that 
there are other wavs in which telephonic apparatus may be 
made. This is a state of mind which should always be 
avoided, as far as possible, by those desiring progress. 
There are verv few operations which cannot be carried out 
in some other way than that which is usual, and. although 
the usual wav may be the best to-day, yet it may be far 
from the most efficient to-morrow. Moreover, we are very 
liable to lose sight of the alternative methods which have 
been tried from time to time and discarded, and we are apt 
to be surprised when, later on, one of these methods is 
suddenly brought to perfection. We ought, then, as a matter 
of course, to be prepared for further progress in telephonic 
matters on one line or another, and not to feel any parti- 
cular astonishment when a new development, such as Mr. 
DE Lance's thermophone, which we describe elsewhere, 
makes its appearance. As a matter of fact the thermo- 
phone, in one form or another, has been with us beiore. 
For example, upon turning to THe ELEcTRICIAN of De- 
cember 21, 1878, page 215, we find a letter by Mr. THEODOR 
WIESENDANGER entitled ‘“ New Discoveries in Telephony— 
The Thermophone.” After a lapse of 36 years this letter 
has a certain humour about it, and we cannot refrain from 
reproducing the following opening paragraphs :— 


When the appearance of Bell's telephone, at the meeting of the British 
Association in Plymouth, ereated such universal excitement and wonder, 
we were apt to think that this instrument would immediately be applied 
to general practical utility, and replace even its formidable rival, the 
Morse telegraph instrument, within a very short space of time. 

Experience tells us to-day that the telephone has made very little 
progress in winning public favour through practical usefulness. 

It produces sounds of minimum intensity only ; and, as it is liable to 
| frequent derangement, and therefore, wants constant attention, we fear 
it will soon pass over to the long list of scientific toys. 


| Evidently at that date the telephone had not made & 
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long list of scientific toys." It has actually become part 
and parcel of everv day life. 

There is this important fact, however, about the thermo- 
phone of those davs, namely, that the thermal effects were 
made to produce movement of a diaphragm just as in the 
experiments of Sir WiLLIAM PREECE two years later. This 
was a sort of obvious mode of operation, but one which had a 
certain marked weakness about it. In the thermophone 
of to-dav, Mr. De LANGE has made a notable advance, in 
that he depends upon the heated wire itself as the source 
of sound waves, and therefore the wire does not require to 
be of any particular strength in order to perform its func- 
tions. Thus it is that wire of extreme fineness, down to 
? microns in diameter, may be used. 

Mr. DE Lance has so far dealt only with the receiver. A 
transmitter on similar lines appears to be a verv much more 
difficult matter. A thermal receiver has certain obvious 
advantages. As is well known, the diaphragm of the 
ordinary telephone necessarily has a frequency of its own 
and tends to reinforce certain vibrations to the exclusion 
ofothers. With a thermal receiver, on the other hand, there 
should be no such selective action. In other words, the 
notes should be pure. Not only is there lack of puritv in 
the ordinary diaphragm, but there is a considerable lack 
of uniformity, as was shown by M. BLONDEL in a recent 
Paper of which we gave an abstract in THE ELECTRICIAN. 

Further, judging by the short trial which we were privi- 
leged to give the new instrument, the sound received docs 
not vary with the sound finding its way into the carbon 
receiver nearly so much as it does with an electromagnetic 
receiver; consequently, the instrument is more agreeable 
to use. In the demonstration we witnessed, onlv a very 
short line was in use. Therefore, we do not know how the 
instrument will operate on long lines and under the usual 
commercial conditions. On the face of it, chere does not 
seem that there should be any great difficulty in these 
directions, but, obviously, they are matters for experiment. 
Naturally the new receiver is much cheaper than the old 
type and the conditions of vse are simpler. We hope, 
therefore, that it will emerge successfully from further trials, 
For the moment, it may well be said that th» thermophone 
has very distinct possibilities, and so we trust that Mr. DE 
Lance will reap a suitable reward as the result of his work. 
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Prof. Dr. Gustav BENISCHKE. 3rd edition. 
Springer.) Pp. xvi.--605. M.15. 

It is now seven years since the last edition of " The Scientific 
Principles of Electrotechnology " appeared, so that many 
changes were needed in the present edition to keep pace with 
the progress made in electrical science. The number of pages 
has been kept about the same, but the use of a smaller type 
represents a considerable increase in the contents, and 1t must 
be admitted that the author has certainl y attempted to cover 
the very wide range implied by the title he has chosen. In 
some ways the variety of subjects touched upon reminds one 
of the well-known but more elementary book by Prof. S. P. 


hompson In this country. 
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In th? preface the author expresses at great length his 
objection to the " symbolic " method, and he will probably 
find many to agree with him. At the same time it must be 
remembered that in this country any gibe at mathematics 13 
rewarded with applause from the gallery. Proceeding, Dr. 
Benischke refers to his former tirade against the use of foreign 
words in German text-books, and now attacks the use of the 
term " das Dielektrikum ". with its motley inflections. He 
prefers " das Dielektrik,” which he finds less offensive to lin- 
guistie feeling. Presumably a German's superior knowledge 
of Greek svntax renders him callous to the neuter gender of 
this special word ; the less erudite foreigner, however. who has 
come to associate the termination “ik " with the article * die, 
will probably only find the linguistic pain shifted to another 
part. These are the amenities of the German language which 
add appreciably to its charms in the eves of the British reader. 

Coming now to the chapters. the common fundamental laws 
of magnetism and electricity are given in a useful manner, but 
there is a serious misprint on p. 16, where the potential is given 
as m/r?. Then follow the principles of electrostatics and current. 
electricity, illustrative examples being given both here and in 
other parts of the book. In the chapter on electrolysis we 
read that the Edison accumulator has not attamed practical 
importance hitherto—a somewhat arbitrary statement which 
may well mislead students. The chapters on the magnetic 
effects of an electric current, magnetic induction and electro- 
dynamics are fairly complete and do not seem to call for any 
special comment. We are not sure, however, whether the 
authors method of deducing the expression for the induced 
E.M.F. will meet with the general approval of physicists. The 
simple properties of the sine wave are next discussed and the 
vector diagrams established. The use of K for the terminal 
pressure and Z for the flux leads one to think that the I.E.C. 
recommendations have not yet received very general support 
from the pedants. The chapter on mutual induction is very 
full and contains interesting sections on damping, skin effects 
and the like. 

When dealing with certain phenomena, Prof. Benischke at 
times is very fond of making definite statements on debatable 
topics. Matters that have been or can be proved may be 
stated as dogmatically as one pleases, but hypotheses and 
subjective views call for a more cautious method of expression. 
As an example of this, in the long and interesting chapter on 
non-stationary conditions the remarks made on sparking at 
the commutator brushes may be referred to. The author 
boldly asserts that the idea of the induction of a commutating 
pressure is, from the point of physics, nonsensical, and supports 
the neutral zone view advocated by Menges. He further ap- 
pears to regret that this view has not yet met with universal 
recognition. Now whether one agrees with Menges or not— 
and probably most writers do not—is immaterial for the 
moment; but a very controversial statement like the one just 
quoted is quite out of place in a book professing to deal with 
the scientific principles of electrotechnics. The inclusion of 
such subjects as commutation, however, is an indication of the 
range covered, and in the same chapter are to be found sections 
on wireless telegraphy, the value of which may be left to the 


judgment. of others. 

The next two chapters are of 
with wave shapes and polvphase currents ; but the author 1s 
wrong if he supposes that the rotary field of a three-phase coil 
winding differs in shape from that of a three-phase distributed 
winding. In fairness to him, however, we must admit that 
we are so accustomed to see this subject treated in a much 
simpler way that it 1s quite possible we have failed to extract 
his meaning. In the chapter on discharges through non-con- 
ductors the different kinds of rays and discharges are con- 


a practical nature, and deal 


sidered. 
The last two chapters deal with measurements and units. 


With regard to the latter, which can certainly claim an im- 
portant place in a book on fundamental principles, we think 
that definitions of units should be clear and up-to-date. Surely 
it is foolish to define the unit of length as a certain fraction of 
the earth's girth measured at a particular place, which it is 
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not; also in 1914, we object to having the 1881 definition of 
the quantities in Ohm's law. Nor are the international units 
given in a way in which they can easily be recognised. 
An interesting innovation in a technical work is the insertion 
at the end of the book of a list of the author's publications in 
electrical engineering. This rather reminds one of the well- 
known advertisements of the novelist and quack doctor in this 
country —" By the same author," &c. 

It will be seen that this book contains an enormous amount 
of very useful information touching on almost every electro- 
technical subject: but. to our mind, authority and precision 
are lacking in places, in consequence of which we cannot help 
feeling our confidence shaken in a work of this character. The 
book itself represents the general excellence characteristic of 
Springer’s publications. 

S. PARKER SMITH. 


ELECTRICAL DRIVING IN THE WOOLLEN TRADE.* 
BY J. F. CROWLEY, MSC.. B.A. 


Summary.—The author discusses the suitability of electric driving in 
the woollen trade and the advantages and disadvantages of groups of 
individual driving. "The driving of looms, mules and centrifuga!s are 
considered in turn. 


Electricity has not found the sane aplica ion in textile factories 
here as it has in other countries, a fact which, waile not being to the 
advantage of the electrical industry, has eectainiy d-awbacks fo: the 
textile industry also. Much oi this neg'ect of this important agent 
is unfortunately due to lack of knowledge of its advantages on the 
part of manufacturers, though this, indeed. it must be added, is a 
condition of things tha‘ is rapidly being remedied. In considering 
the application of electrical driving to the woollen trade, it should be 
borne in mind that this trade has certain peculia ‘ities fcom a diving 
point of view, such as (a) small tota] horse-power required fo? each 
factory as compared with, for instance, the jute trade or the cotton 
trade; (b) particularly poor load factors, that is, a small percentage 
of the machinery running at a given instant; (c) a varying trade 
which may mean the shutting down of a number of machines for 
long periods, or, again, the running of machines at night when trade 
is brisk. 

Where such conditions prevail, electrica] driving shows to par- 
ticular advantage. When it is decided to insta! electrical driving 
the first point that requires decision is th? type of drive to be installed. 
Broadly speaking, the choice of the manufacture: lies between (1) 
:group driving in lage units; (2) group driving in small units; (3) 
individual d-iving. We do not find in the woollen trade the degree 
of standa-disation of machinezy and layouts that obtains in the 
-cotton trade; consequently the case of each woollen factory has to 
be considered on its me its to an even g-ea‘er extent than is neces- 
-sary in the cotton trade. 


Group Driving.—The simplest application will be the installation 
of a single motor to replace an existing engine; generally, it may be 
.added, a very unsatisfactory application, since, while it means the 
provision of a steady turning movement on the main shaft, means 
also the retention of all existing shafting with no reduction in friction 
losses, &c. For the average case, therefore, the shafting should be 
divided up into ca-efully selected groups, each group being driven by 
a separate motor. It was realised early that by dividing up shafting 
into large groups, and driving these groups by means of electrical 
motors, many advantages could be obtained over the older systems 
of diving from one central source. It is now being realised that 
these advantages are greater still where the driven units are smaller 
and when still shorter lengths of snafting are taken. Having de- 
cided on the g-ouping of the shafting, the next point to receive 
attention should be the motor speed, and the method of connecting 
the motor to the shatting. In woollen factories, shafting speeds are 
low, frequently not exceeding 90 revs. per min., and the points 
mentioned, therefore, require special attention if expensive motors 
of unduly low speeds ace to be avoided. u 

Where speed ratios aʻe not abnormal, and the conditions enable 

satisfactory centres to be obtained, and where also the powers to be 
transmitted are not excessive, belts provide a very satisfactory drive. 
Where the powers to be transmitted are great, belts can be replaced 
by ropes, which have also a wide field where a number ot different 
shafts have to be connected to the same motor, as is the case in the 
modern rope race, or by steel belts which are largely used in Saxony, 


* Abstract of a Paper read hefore the Halifax Textile Society. 


but have not come very widely into use here. Where the distance 
between centres is small, and a large reduction ratio is required, 
other methods must be adopted. Worm gears are generally to be 
avoided owing to their low efficiency. Double helical gearing, on 
the other hand, has of recent years reached a high state of perfection, 
and chain driving has come very widely into use for factory drives, 
Chains of the silent tvpe are practically noiseless when the chain 
speeds chosen are sufficiently low. Generally chains possess the 
great advantage from the driving engineer's point of view of having 
and of maintaining a high transmission efficiency, while the drives 
are not affected by slight alterations in shafting alignment, as would 
be the case with gearing. 


Individual Driving.—Any advantages claimed for grouo driving 
in small units over group driving in large can be claimed for individual 
driving over both systems, while, in addition, special advantages can 
be obtained with special machines, such as looms, mules, ring 
doubling frames, centrifuga!s, &c. The advantages of individual 
driving are: (1) Saving in power ; (2) increase in production due to 
(a) specific advantages in the case of certain machines; (b) better 
supervision, &c. Against these must be put the greater cost of an 
individual drive installation over a group drive installation. The 
proper balancing of these advantages azainst the increase in cost is 
the problem that the manufacturer has to solve, and here he will find 
expert assistance indispensable. Rega-ding the first advantage 
claimed for individual drive—namely, saving in power—two points 
might he referred to. — Firsilv, the accurate measurement of power 
transmission losses has only been possible since the introduction of 
electrical driving ; secondly, these losses are very much greater than 
is ordinarily assumed. To take one instance only, the increase in 
friction losses when shaiting is loaded up is usually treated as negli- 
gible, though it is frequently very large. Tests carried out by the 
author show that the additional losses when the shafting is loaded 
form 91 per cent. of the tota! light load losses. Subsequently, at 
another factory, the same writer took a further test, when the addi- 
tional losses proved to form 174 per cent. of the light load losses. 
These figures are rather illuminating when we remember how general 
is the method of measuring friction losses by indicating an engine on 
light load. In estimating the saving in power with individual drive, 
account must be taken of the load factor on which the machines are 
running. since, of course. the advantages of individual driving are 
the greater the worse the load factor. By load factor is meant what 
in the weaving shed is known as '* weaving efficiency "—that is, the 
ratio of the actual production of the shed to the maximum possible, 
assuming no stoppages of the looms for any cause during normal 
working hours. With individual driving, the power consumption 
for each machine ceases when the machine stops, while with group 
driving, the whole of the shafting and belting must be run while a 
single machine is required, thus :— 


If N-the load factor of the mill, 
I=the power lost with individual drive, and 
G — the power lost with group drive, 


then for the energy losses with individual group drive to be equal 
I x N/G x 100 must equal 1. 

If this formula gives a result greater than 1, then individual 
driving is at a disadvantage from a transmission loss point of view, 
while if the result is less than 1, the advantage lies with individual 
driving. In no case of which the author is aware have individual 
loom drives with high efficiency motors shown to disadvantage. 
Having considered the question of saving in transmission losses, we 
must next consider the specific advantages that can be obtained by 
the individual driving of single machines. 


Individual Driving of Looms.—In the woollen trade an average 
figure for the weaving efficiency would be 60 per cent. This means, 
therefore, that at a given instant 40 per cent. of the looms are shut 
down, and should serve to show what a large saving in power should 
be effected with the introduction of individual drive. With the 
ordinary drive, where the shaft is driven by an electric motor or from 
an engine, there is usually considerable back-lash, and further 
troubles are introduced by the varying slip and flapping of the loom 
belts. If, therefore, a regular drive is provided at the loom shaft. it 
will naturally be found that the average speed of the loom can be 
increased, and it is this regular drive which a three-phase loom motor 
particularly does provide. Within the load limits usually found wit 
looms, the motors practically do not vary in speed, and hence it 
that a pre-determined speed can be kept to independently of t 
usual variations in load. - d 

Apart from the actua! question of drive, the application of 1 
vidual motors results in a distinct improvement in the weaving * 
ciency of the loom, and this for two reasons: (1) The regular i M 
it is possible to obtain réduce the number of warp and weft brea jl 
very considerably. (2) The time absorbed by stoppages !* : 
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siderably reduced owing to: (a) The shorter time taken by an 
operative to start a motor as compared with the moving of a belt 
from a loose to a fast pulley. (b) The high starting torque of the 
motors, which still further assists in securing prompt starts, and 
makes it possible, in fact, to satisfactorily start the loom without 
assistance with the “ lay ` in any position. 

It is satisfactory as a result of something like 40 tests carried out 
in various parts of the country with individua! drive to be able to 
say that in no case has a smaller increase in production than 10 per 
cent. been obtained, while in some cases the percentage increase has 
been as high as 25 per cent. Moreover, it is invariably found that 
the quality of the materia! is improved with individua! drivo. 

Individual Driving of Mules.—Spinning on the mule, as distinct 
from spinning on the ring frame, is à discontinuous operation, and 
steadiness of drive is of vita! importance. Broadly speaking, two 
main principles should be observed in the driving of mules, either: 
(a) To drive as many mules as possible, preferably all the mules in a 
factory, from one motor, or (b) to drive each mule individually. 

To quote from a Paper read before the Institution of Electrical 
Engineers by Mr. H. W. Wilson, * Spinning mules represent one of 
the most variable loads it is possible to obtain. With four mules on a 
single motor variations in demand from 15 H.P. to 90 H.P. almost 
instantly are recorded ;" while another installation oi a 75 H.P. motor 

driving two pairs of mules gave a load varying from 40 H.P. to 
120 H.P. An individual drive motor has been designed which deals 
with the power curve of a mule very satisfactorily. Considerable 
power economy is a feature of this drive, and a distinct improvement 
in the steadiness of the drive manifests itself. The really vital point, 
however, is that with individual drive the variations in speed that 
occur simply ease the passage from one stage to another in 
the cycle of operations, while a constant speed is ob- 


tained during the actual spinning period when steadiness 
With mechanical drive, on the other 


mo omo 


of speed is essential. t : CORDENMEA A ANO OSCMAROIMG INTO 
hand, or with group electrical drive, the peak loads of a piecer OONTAGY EATER conotnsmo 
J 


certain group of mules may synchronise and produce a 
speed variation on the system of serious effect on the 
other mules, since it does not happen to synchronise with 
their operations. This point, in the author's view, is of far 
greater moment than an improvement of a few per cent. in 
actual speed variation itself. 

Individual Driving of Centrifugals.—There are few 
machines in a woollen factory that are shut down for longer 
periods than the centrifugals, and, generally speaking, the 
individua! driving of these machines is desirable on 
this account, and also on account of the difficulties con- 
nected with the starting and stopping of the machines. 
Wherever possible, a vertical motor should be employed, 
with its rotor mounted direct on the spindle of the 
centrifugal, the motor being placed either above or 
below the bowl, depending on the design of the centri- 
fugal. In case this drive is not practicable, individual 
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pump lay in the maintenance of the norma! vecuum when there was 
excessive eir leakage into the system, this being secured by increasing 
the pressure of the jet. Whilst this is, of course, true yet the tech- 
nica! value of a steam jet is at a maximum under the conditions of a 
practically air-tight plant, because under sach conditions a higher 
vacuum can be produced by its aid than is otherwise possible, a 
corollary being that the same vacuum can be produced with a 
smaller air pump or a smaller condenser or with less circulating 
water and less pumping power. In the early application of the 
steam jet very little attention was given to condenser design, and 
because under certain conditions it was found that the jet was 
ineffective. its use was discredited. It has now been demonstrated, 
however, that, provided the condenser is of suitable design, a steam 
jet always does increase the vacuum to an appreciable extent, and, 
therefore, always adds to the power efficiency or steam economy of 
any steam turbine to which it is applied. 

A first essential in the use of a steam jet is that its steam is con- 
densed amongst the feed water and the entire heat coaserved, also 
that the condensing is by direct contact and not by surface contact, 
whereby a constant efficiency of condensing is maintained. This was 
achieved by Mr. D. B. Morison, of Hartlepool, in 1907, in his kinetic 
jet svstem, and he has now introduced the same basic idea in com- 
bining a steam jet with a reciprocating air pump. The diagram- 
matic sketch shows a twin air pump. The condensate is withdrawn 
by one barrel, and discharged in the usual way. Air is withdrawn 
from the condenser by a steam jet, which delivers into a direct- 
contact heater into which such a quantity of feed water from the 
feed tank is sprayed as will condense the steam. The air, which is 
compressed in the heater by the steam jet into from one-third to one- 
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DIAGRAM SHOWING ACTION OP PUMP. 


driving may be carried out with a quarter twist belt drive. 

Owing to the great inertia of the bowl, which has to be accelerated, 
the motor starter has to be of a specially large size. When a centri- 
fugal is stopped, the stored energy has to be dissipated in some way, 
and with individual driving, particularly where a large number of 
centrifugals are installed, it is often advisable to adopt electrical 
braking over a considerable portion of the retardation period, since, 
by this means, a large part of the energy absorbed by the machine 
during the acceleration period can be returned to the line. For this 
purpose, where the number of centrifugals to be driven is small, 
three-phase pole-changing motors are generally employed. For 
sugar refineries, where a considerable number of centrifugals are 
generally installed, it is often advisable to adopt continuous current, 
4$ this enables simple systems of economical starting and electrical 
braking to be used. The advantages of individually driven centri- 
fugals need not be enlarged on, since, owing to their infrequent 
operation, high speed, and the difficulty of driving them efficiently 
zm the line shafting in the ordinary way, it must be sufficiently 
obvious. 


A HIGH VACUUM RECIPROCATING AIR PUMP. 


` The production of the high vacua necessary for steam turbines 
‘equires an air pump which can withdraw from the condenser such a 
volume of highly aerated vapour as will enable the largest amount of 
tube surface to remain constantly active; but an air pump and a 
condenser are so interdependent that they should be regarded as one 
“uit, as only by effective combination can the highest results be 
Miei It has been generally accepted hitherto that the prac- 
teal utility of a steam jet when combined with a reciprocating air 


half of its original volume, is led to the air barrel together with a 
sufficiency of sealing water, the heated water from the heater passing 
through a non-return valve into the air-barrel above the bucket.- By 
this arrangement the technical valuc of the steam jet is fully realised, 
the entire heat in the steam from the jet and also in the vapour with- 
drawn from the condenser is conserved, the size of pump tor a given 
air duty is reduced by nearly one-half, and a minimum power is 
required for driving the pumps. These pumps are being used for 
marine geared-turbines on the lines shown in the diagram, but for 
large land plants the condensate may be withdrawn by a small 
turbine-driven centrifugal, the exhaust from the turbine being 
utilised in the steam jet, the reciprocating air- pumps being driven 
at a moderately high speed and at a very small expenditure of 
power. 

The flexibility of the system is very great, as in the event of an 
abnormal Jeakage of air, all that is necessary in order to prevent a 
fall in vacuum is to supply a little more steam to the air ejector, thus 
preventing the mechanism trom being distressed, and enabling the 
pump to run at such a speed as will minimise the attention required, 
and reduce the wear and tear to almost negligible amount. As the 
steam for the air ejector is at low pressure it can be taken from a 
closed exhaust system ; in all cases, however, the steam performs the 
double function of withdrawing the air from the condenser and then 
heating the feed water, so that neglecting radiation the thermal 
efficiency of the system is unity. 

The patents for this apparatus are controlled by the Contraflo 
Condenser & Kinetic Air Pump Co., 3, Central-buildings, West- 
minster, and it is being manufactured by Messrs. Richardsons, 
Westgarth & Co., Haztlepool, to whom we are indebted for the above 


| particulars. uw 
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EXTENSIONS AT LISTER DRIVE STATION, LIVERPOOL. 


An interesting ceremony was performed at the Lister Drive 
station of the Liverpool Corporation electricity department on 
Friday last, December 11th, when the chairman of the Tram- 
ways and Electric Power and Lighting Committee (Mr. Russell- 
Taylor) started up a new 7,500 k-v.a. turbo-generator set. 
Previous to the ceremony the Committee, accompanied by 
members of other committees and departments of the Cor- 
poration, visited the sub-stations at Pumpfields and Highfield, 
where several thousand horse-power of converting (as well as 
generating) plant are installed. When the stop valve of the 
new unit was opened the set ran up to its full speed of 1,500 
revs. per min., and a large Union Jack tied, across the outlet 
of the generator ventilator blew upwards in the breeze. This 
little incident evoked applause from the members of the 
party. An adjournment was then made to the Adelphi Hotel, 
where the Committee and their guests sat down to dinner. 
Mr. Russell-Taylor, in proposing the toast of “The Lord 
Mayor," gave some statistics indicating the development 
of the undertaking. He said, with the machine started that 
evening, the Lister Drive station now had a capacity of 
17,000 kw. There was a similar machine nearing completion, 
which would bring the total capacitv of the station up to 
23,000 kw. It was contemplated in the near future to have 
two other machines of a similar capacity, making up a total 
to 35,000 kw., or more than four times the capacity they had 
there 14 or 15 years ago. The Lord Mayor, in responding, said 
the places visited that evening reflected the highest credit on 
the Committee and the management. Alderman F. Smith 
then proposed “ The Electrical Engineer,” and he said that in 
Mr. Dickinson they had an engineer who was able, earnest and 
painstaking. Mr. Dickinson, in reply, said there was 
great scope for the development of the electrical undertaking 
in the city. They had spent a lot of money and put in a lot of 
plant, but they could not expect to get their return as soon as 
they started the new plant. They were getting a number of 
power users who would be beneficial to the undertaking. The 
power users in Liverpool had not in the past appreciated the 
enormous advantages that could be obtained from electric 
driving. The new plant and the alterations to the boiler house 
had cost something like £75,000. This was being paid for out 
of revenue. The broad-minded policy of the Committee in 
helping to develop the power business would be bound to tell 
in the course of years. He was certain the results would prove 
highly satisfactory. 


DESCRIPTION OF THE New PLANT. 


When the complete history of electricity supply in the city 
of Liverpool comes to be written it will be found to trace step 
by step the many phases through which the design of station 
plant for steam raising and electricity generation has passed 
during the last quarter of a century. Scattered through the 
volumes of THE ELECTRICIAN are descriptions of the stations, 
which have been erected from time to time to cope with the 
increasing demand for electrical energy within the Liverpool 
area. Since the undertaking was purchased by the Corpora- 
tion from the Liverpool & District Electric Co. it has steadily 
progressed until the present moment, when it may be said to 
have entered upon a new epoch in its career. With the appoint- 
ment in January last of Mr. Harold Dickinson, for many years 
the city electrical engineer, Leeds, a more vigorous policy 
than had previously been pursued was adopted. The newly- 
-appointed engineer immediately addressed himself to the task 
of inereasing the capacity of the Lister Drive generating 
station, and he has succeeded in achieving this object in an 
extremely efficient manner. The initial obstacle in the way of 
inereased generating plant was that of boiler power, and the 
difficulty was, if anything, accentuated by the fact that 
Lancashire boilers were already installed. There are really two 
stations at Lister Drive, these having been erected and equipped 
at various intervals. It is in the station known as No. 1, and 
which had not been completely re-equipped with modern plant 
at the date of Mr. Dickinson's appointment, that the latest 


additions have been carried out. There are running in this 
station four turbo units, two of 3,500 kw. three phase 6,600 
volts and two of 2,000 kw. direct current 460 volts, each of the 
latter comprising two generators placed tandem on one shaft. 
All these sets occupy the west end of the engine room. To the 
east of the centre line the extension units are being installed, 
and there will ultimately be four, each rated at 6,000 kw. 
three phase 6.600 velts. When considering the scheme Mr. 
Dickinson realised that the size of these units would depend 
upon the extent te which he could increase the steaming 
capacity of the adjoining boiler houses, and he did not at first 
expect to make the units greater than of 5.000 kw. output. 
The re-modelling of the steam-raising plant was, however, so 
satisfactory that he could without difficulty provide for 
machines having a normal rating of 6,000 kw., and the usual 
25 per cent. cverload at 80 per cent. power factor for two hours. 


whole length of | 
Boiler House 


Green's 
£conomiser 


52'0 between wall: 


Land Type Birs 


Old Floor Level _\¢ 


d 
g 
y 
J 
d 
j 2^ 
z^ M 
D^ d 
L7- Pe 
pre 
20d 
ee 
Z 
X 
ag 
r 
vu 
7 : 
DS ON EMI i : 
1 E 
a 
PP 
tl 3. 
= n 1 
p v f 1 
* 
e! 
n 1 
E^ i 
AG 
z 
A 
T 
IS 
d "d 
oc 
"d NIT. 
N 1 
x M 
` e M ` 
` ] 
H 
$ 
7 
7, 
A , 
; x M 
d P = 
SEL S TB. * P 
d patet ee Fe E 
d UR 
* A 
P 2 
PAL A A 
CM ENDS 
on a M 
2 Py 
y .- 
4 
* 


T md K i; "o5. t, B 
MEC SiO SPELL RUE CORE Eo 


v 
S 
Vi 
7 
On 
A 


Scale of Feet. > 
0 5 10 1 


Fic. 1.—CRoss SECTION THROUGH NEW Borer HoUsE. 


The plan of the station (Fig. 2) indicates that there could be 
no widening of the boiler houses of No. 1 station. Conse- 
quently they could only be enlarged on the vertical dimension. 
The boiler house already converted and that in process of con- 
version are distinctively marked in Fig. 2. In the original 
grouping there were two boiler houses east and west of à 
central stack. Immediately adjoining the stack on each side 
were the economisers which were common to each battery of 
seven Lancashire boilers. The aggregate steaming capacity 
of each boiler house was 30,000 Ib. per hour. Obviously this 
rating could not be increased with boilers of the Lancashire 
type and upon the floor areas at disposal. Water-tube [roni 
alone were suitable for sustaining the load on generators of the 
size contemplated, but the problem was to find room for pun 
in the existing boiler house ; it has been satisfactorily solve 
by lowering the original floor about 4 ft. and raising the in 
17 ft. The latter expedient was resorted to in order to utilise 
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hree plis ias the floor space taken up by the economisers (in the original 
Volts eagh grouping) for the erection of another boiler. With the new 
"ll OD ie se scheme each of the new boilers is surmounted by its own 
Ph T. economiser, the increased headroom providing ample accommo- 


dation. In addition, space has also been found for an induced 
draft plant in the upper section of the boiler house, imme- 
diately adjoining the stack. 

Previous to the completion of this, the first of these interest- 
ing extensions, the coal had been deposited at the side of the 
boiler house and shovelled out of the trucks into a hopper 
extending the length of the building. The chutes carrying the 
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E NM and hand labour was required constantly to keep the coal 
rers trimmed at the upper level. Mr. Dickinson found that this 
i method could not be continued with the new steam plant, and 

in altering the building to take water-tube boilers decided to 

install coal-handling machinery. By lowering the flcor level 

and raising the roof, space was provided for large overhead 
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Coal Bunkers 
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heating surface of 6,182 sq. ft. These cccupy the same floor 
space as that previously taken up by seven. Lancashire boilers 
30 ft. long and 8 ft. diameter, and a large econonuser. The 
new boilers take up a greater amount of head room than the 
Lancashires, but they save considerably in length, there being 
approximately 9 ft. more available on the firing floor. "This 
difference 1s clearly shown in the plan view (Fig. 2). 

The boilers are fitted with Babcock & Wilcox new pattern 
chain-grate stokers, driven from a countershaft below tlie 
firing floor through enclosed roller chain gearing. The grate 
area of each boiler is 120 sq. ft., and the working pressure is 
200 Ib. per square inch. An integral superheater capable of 
superheating the steam tc 200°F. is fitted to each b»iler. The 
single economiser previously fitted to the entire battery of 
Lancashire boilers has been removed, and each water-tube 
boiler is now provided with its own economiser, placed on a 
floor above the boilers themselves. Each economiser has 240 
pipes. The total evaporating capacity of this new battery of 
boilers is 150,000 Ib. per hour under normal working conditions. 
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hoppers and a continuous travelling conveyor to feed them. 
Wee The railway trucks, which are run alongside the boiler house 

E by an electric shunting locomotive, are now tipped by hydrau- 
lic rams and the coal discharged into a hopper, the outlet of 
Which feeds direct on to the bucket conveyor. In the first 


100 


ON, LISTER-DRIVE, LIVERPOOL, 


As previously stated, the coal is delivered to this new boiler 
plant in railway trucks, which are run alongside the boiler 
house, and each truck carrying nearly 10 tons of coal is tipped 
by means of a hydraulic ram into a receiving hopper. The 
power for the rams is furnished by a three-throw force pump 


boiler house to be converted the conveyor returns at & point 

. opposite the central stack ; but when the adjoining house is 

completed the chain of buckets will run the entire length of 
th sections. 

The foregoing summarises the general scheme for the recon- 
struction and the increase in the capacity of the No. 1 station, 
Lister Drive. It will have to be carried through to completion 
when the boiler houses now containing Lancashire boilers on 
the south side of the station are similarly altered to those on the 
north. .[t will be observed that the existing stacks will not 
have been touched, nor the boiler houses enlarged other than 
by making them both higher and lower.. | 

The new boiler house plant is entirely modern, and com- 
Prises “six Babcock & Wilcox. boilers, each of which have a 


geared to an electric motor. The latter is started by a pedal 
switch adjoining the hydraulic. levers on the control platform. 
It is possible to handle and discharge five trucks per hour. 
The hopper discharges its contents on to a Babcock & Wilcox 
gravity bucket conveyor, which is capable of handling 50 tons 
of coal her hour. The end view of the new boiler house shows 
the disposition of the coal bunkers, which, in contradistinction 
to the old arrangement, are placed overhead. They have a 
total heaped capacity of 540 tons. 

Fixed on the economiser floor is an electrically-driven 
induced draught Sirocco fan, which is capable ‘of dealing with 
flue gases from a total of 24,000 lb. of fuel per hour; the dis- 
charge from this fan is direct into the existing. chimney. 

(Lo be concliided:) — n 
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CORRESPONDENCE. 
———— 
THE MAGNETIC FIELD OF THE THREE-PHASE 
INDUCTION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In his article on the above subject in your last issue, 
Mr. F. T. Chapman raises a very important and interesting 
question. I have not yet been able to give the matter the 
attention it deserves, but there is one point in the article, 
however, to which I should like to draw attention. The 
author states: “It appears that the procedure adopted by 
Dr. Smith and Mr. Barling for finding the effective flux per 
pole from the area of the actual flux wave is incorrect." Now, 
it may be quite right what Mr. Chapman says, but the use of 
this method is not limited to us—it is universal. The state- 
ment quoted seems misleading in two wavs, for it might lead 
people to infer that other methods based on this assumption 
were not influenced by its incorrectness, and it might also infer 
that the problem of finding the useful flux discussed in our 
article, whereas we find it from the ordinary E.M.F. formula 
for a sinusoidal pressure. - 

Arising from Mr. Chapman’s article, I should like to ask 
how the fundamental of the curve of flux distribution is to be 
found in a simple manner, and how the magnetising current 
is to be calculated, for it is not clear to me from the article why 
the amplitude of the fundamental should not be used for this 
purpose.—I am, &c., 

London, Dec. 14. S. PARKER SMITH. 

[ Wesympathise with our correspondent, but notwithstanding 
the Post Office restrictions, useful work is still possible.— Ep. E.] 


WIRELESS PROBLEMS AND THEIR SOLUTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: It was with great pleasure that I read vour leading 
article on “ Wireless Problems and their Solution " in your last 
issue. You recommend the “ aimless amateur ” to divert his 
energies to scientific study ; but I would ask how is he, and 
more especially the genuine student of wireless telegraphv, 
to do so when the Post Office entirely seals up or temporarily 
confiscates all apparatus which has once seen a high-frequency 
escillating circuit. I suppose it was because that pvrites- 
zincite crystal was round the corner on the wall that the 
inspector missed it out a few weeks ago. Surely the time has 
come when the use of such apparatus as crystal detectors and 
telephones could be granted to a few authorised amateurs with 
sufficient qualifications without detriment to the national 
cause.—I am, &c., 


London, Dec. 14. J.C. ELMER, A.C.G.I., D.I.C. 


LONDON & DISTRICT ELECTRICITY SUPPLY BILL. 


At the meeting of the London County Council on Tuesday the 
Parliamentary Committee submitted for approval the London and 
District Electricity Supply Bill, 1915. 

The area covered by the scheme comprises the counties of London and 
Middlesex and parts of Essex, Hertford, Kent and Surrey. The bill 
provides for the establishment of an authority, to be known as the 
" London Electricity Authority,” consisting of representatives of the 
county and county borough councils within the area: assessable value 
has been adopted as the basis of representation and on the suggested basis 
the representation of the authorities will be as follows :— 


By London County Council.... 18 | By Council of County Borough 


Bv Essex County Council ...... 1 of East Ham ................... l 
By Hertfordshire County By Council of County Borough 
Council ............ — ines of West Ham .................. 
By Kent County Council ...... 1 | By Council of County Borough 
By Middlesex County Council. 2 of Croydon ..................--. 


By Surrey County Council .... 1 

The members of the authority need not be members of the appointing 
authority, but the bill provides that not less than one-half of the repre- 
sentatives of the Council shall also be members of the Council. Pro- 
vision is made for the transfer to the authority of the existing powers of 
compulsory purchase of existing undertakings, now vested in the Council 
and in the extra-London local &uthorities within the area of supply ; also 
for the acquisition by agreement (or leasing) of the undertakings of any 
company or companies and and any local authority or authorities wholly 
or partly in the area of supply ; for merging the undertakings acquired 


in the main undertaking, and enabling authorised undertakers to sell or 
lease their undertakings. 

The basie principle of the bill is that al! the powers shall he conferred 
on the authority, but the powers relating to supply and the construction of 
works, the purchase of lands and th» purchase of undertakings by agree. 
ment shall be delegated by the authority to an operating company. It 
is provided that the authority shall supply electrical energy only—(a) to 
authorised undertakers in the area of supply and in areas contiguous to 
such area ; (5) to any company, body or persons owning or working any 
railway. tramway, tramroad, canal, navigation docks or waterworks; 
and (c) for general purposes (i.) in any area not forming part of the area of 
supply of any authorised distributor or within any part of the area of 
supply of an authorised distributor in which a general ‘supply of elec. 
trical energy is not being given ; and (ii.) in the district of an authorised 
distributor with the consent of such authorised distributor. In the case 
of (^) a limitation is provided as to the amount of energy so supplied 
which may be used for lighting purposes. It is also provid?4 that the 
authority may enter into agreements for taking a bulk supply from 
existing authorised undertakers and for the execution of works. Powers 
are included to enable the authority to acquire compulsorily certain 
scheduled sites for generating stations, to erect and equip generating 
stations, to abstract water from the river, to break up streets, lay mains, &c. 

An obligation to supply is provided, subject to conditions, with a 
penalty for failure to supply. The maximum price for bulk or power 
supply to any company, body, or person, owning or working any railway, 
tramway, tramroad, canal, navigation, docks or waterworks is not to 
exceed £3. 10s. per kilowatt of the maximum power required to be sup- 
plied plus 0-25d. a unit for all units supplied. As regards general supply, 
it is provided that the authority shall as soon as reasonably practicable 
after the expiration of five vears from the date of the deed transferring 
the undertaking to the operating company apply to the Board of Trade 
to fix or revise the maximum prices for such supply. Further provision 
is also made for the revision of maximum prices. It is also provided that 
in every agreement for the supply by the authority to any authorised 
undertaker of electrical energy in bulk, reasonable provision shall be 
made to secure to consumers of electrical energy supplied by such 
authorised undertakers benefits by way of a reduction in the charges of 
such authorised undertakers for electrical energy or otherwise. 

The bill provides for the transfer to a company, for a period not ex- 


| ceeding 50 years, of the powers relating to the supply of electricity and 


the execution of works, the purchase of undertakings by agrceinent, and 
also the transfer of any undertaking or part of an undertaking purchased 
or taken over by the authority. At the expiration of the period the 
undertaking will vest in the authority on payment to the company of a 
sum equal to the capital raised (otherwise than by advances from the 
authority) and properly expended by the company for the purposes of 
the undertaking after deducting therefrom an amount equal to the aggre- 
gate sum, if any, by which any payments to sinking or redemption fund 
in respect of capital raised by the company are in arrear. The approval 
of the authority shall be obtained to all proposus by the company in- 
volving capital expenditure, for the nature of the capital raised and to 
the terms on which such capital is raised, and to all agreements and 
contracts entered into by the company with authorised undertakers after 
10 years or extending beyond a period of 50 years from the date of the 
deed of transfer. The authority may make such advances to the com- 
pany as the company may from time to time require (i.) for capital 
expenditure for the purchase of any undertaking. (ii.) not exceeding two- 
thirds of any other capital expenditure of the company. Power is also 
included to enable the authority to guarantee interest on capital raised 
by the company as an alternative to the advance of such capital. It is 
provided that the authority may expend on capital account (i.) such sum 
as they may from time to time think fit, not exceeding £10,000,000 ; (ii) 
any sum payable by the authority on the termination of the interest of 
the operating company in the electrical undertaking ; (iii.) such further 
sums as may be necessary for the purchase of undertakings and for 
advances to authorised undertakers ; and (iv.) such further sums as may 
be sanctioned by the Board of Trade. 'The Committee suggest that 
£10 000,000 will probably cover the expenditure of the authority for 
capital purposes during 10 years after works are commenced. It is 
provided that the authority may raise money by the issue of electricity 
stock, or other means, upon the security of the new undertaking and of 
the rates of the various districts represented, or otherwise ; and that in 
the event of the receipts on revenue account being insufficient in any 
year to meet the charges the deficiency shall be apportioned amongst the 
councils entitled to be represented upon the authority in proportion to 
the assessable value of the areas of such councils, or of so much of any 
such areas as is within the area of supply. Provision is made to enable 
the company to raise capital, to issue shares, bills and bonds; and also 
for the establishment of sinking funds (to be vested in the authority). 
The periods within which the capital expenditure shall be written off shall 
be such (not exceeding 60 years) as the Board of Trade may determine. 
Powers are sought to postpone, for seven years after the date of the deed 
of transfer, contributions to the sinking fund ; and to pay interest out 
capital up to the end of five years from the date of transfer. The bill also 
enables the company to establish a reserve fund and the authority to 
approve the arrangements with regard to the utilisation thereof — 
The net revenue from the undertaking is to be applied towards (i) 
payment of the expenses of the authority (including interest) ; (i) w 
provision of a sinking fund ; (iii.) the payment of dividends on the capita 
found by the company, at.a rate to be fixed by the deed of transfer; (iv.) 
the provision of a sinking fund on the capital found by the company ; (¥.) 
the formation of a reserve fund, calculated at one-half per cent. per angum 
on the whole of the capital of the undertaking; (vi.) any further profits 
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over and above the deductions for interest, sinking fund and provision 
for reserve to be divisible between the authority and the company in 
manner to be prescribed by the deed of transfer until the company receives 

a share sufticient to pay further dividends upon its capital expenditure, 

making in all a return of 8 per cent. to the company. Any further profits 

are to be utilised in giving a rebate on the prices charged to consumers, 
the relief of rates and the payment of further dividends, provided that 
the company may carry forward such balance on revenue account in any 
vear as the authority may consider reasonable. Sums applied to relief 
of rates shall be apportioned between the councils entitled to be repre- 
sented on the authority in proportion to the assessable value of the arca 
or so much of the area of the respective councils. Provision is made to 
enable the authority to establish a small permanent body, to be known 
as the " Technical Committee," to include the chairman of the authority 
(cx officio), the engineer and the financial adviser to the authority, and an 
outside member appointed by the Board of Trade. The bill provides 
that, if established, the committee shall advise the authority in regard to 
matters arising under or in pursuance of the powers of the bill, and that 
the authority may delegate to the committee, with such restrictions or 
conditions as it may prescribe, any of the powers and duties vested in or 
exercisable bythe authorit ywith regard to the supervision of the company. 

It is also provided that after the expiration of 12 months from the date 
of the passing of tlie Act it shall not be lawful for any authorised under- 
takers (except with the consent of the authority) (i.) to extend any dis- 
tributing system otherwise than in accordance with such standards of 
periodicity, voltages and systems for the transmission. distribution and 
supply as the authority may prescribe, (ii.) to erect any new generating 
‘station or to increase the generating capacity of any generating station 
beyond a certain limit. The consent of the authority is to be deemed to 
be unreasonably refused unless the authority can satisfy the Board of 
Trade (a) that the authorised undertakers in effecting the extension or 
enlargement of their system in accordance with standards which may be 
prescribed by the authority will not be put to any undue inconvenience 
or expense, or (b) that the authorised undertakers can obtain within a 
period convenient to them a supply of electrical energy on such terms as 
would render it more profitable to them to take such supply than to 
extend their own plant. It is also provided that the attitude of the 
authority, in regard to proposed extensions by local authorities, shall be 
taken into account in connection with the consideration by the respective 
loan-sanctioning authorities of applications for loans for the extensions 
and that an opportunity shall be given to the authority to state its views 
before a loan is sanctioned. The approval of the authority is also re- 
quired to all agreements between the company and authorised under- 
takers, and (subject to appeal to the Board of Trade) to agreements 
between one authorised undertaker and another, affecting the sale, lease 
or working of undertakings or generating stations, or portions thereof, 
or the giving or taking of a supply of electricity. The authority is to be 
empowered to make representations to the Board of Trade with a view 
tothe revision of the prices for energy supplied by any authorised 
undertakers. With a view to assisting authorised distributors, power 
is included for the authority to advance money to existing undertakings 
to enable them to take bulk supply, lay standard networks, &c. 

The scheme approved by the Council provided that the powers sought 
should lapse if within five years from the passing of the Act no contract 
was made between the authority and a company and no substantial steps 
were taken in respect of the new undertaking. but the bill provides that 
only those powers (relating to supply, lands and works) which would have 
been transferred to the company shall lapse. The bill provides that all 
purchase-money or other consideration (not being in the nature of rent) 
paid to any local authority in respect of the purchase or taking over of 
any local undertaking (or any part thereof) shall be applied (i.) in the 
Teduction of capital moneys borrowed by such local authority for elec- 
tricity purposes, and (ii.) in the reduction of the capital moneys borrowed 
by such local authority for other purposes, or for such other purposes as 
the Local Government Board may approve. The operating company is 
also to have power (with the consent of the authority) to make the neces- 
sary arrangements in respect of subsidiary undertakings, any agreements 
between the company and subsidiary companies being subject in all 


respects to the approval of the authority. : 
The motion for the approval of the draft Bill was carried though Sir 


John Benn and others criticised the scheme, 


There is evidence that the scheme will encounter strenuous opposition, 
for Surrey and Middlesex County Councils have passed resolutions asking 
fot ita postponement until next session. Nearly all the London borough 
councils who own electricity works have decided to oppose the measure, 
and Hammersmith Council, for whom the town clerk (Mr. Leslie Gordon) 
haa drawn upa long and critical report, is taking a leading part in organising 
the opposition. A conference of extra-London authorities was held 
yesterday (Thursday) at Westminster to consider the bill, but Ealing 
Corporation and other extra London Councils have already decided to 


petition against it, 
E E E ERE 

Electrical Energy for Railway Repair Shops.—.\ccording 
to figures given in a report to the Association of Railway Elec- 
trial Engineers out of 415 railway repair shops in America, 
nearly 200, representing, however, only about one-third of the 
total power demand, purchase energy from local central 
stations, The remainder of the energy is generated in private 
Plants operated by the railway companies.. 


LEGAL INTELLIGENCE. 


erm 


Attorney-General (ex rel. South Metropolitan Gas Co.) v. South 
London Electric Supply Corpn. 


On Friday Mr. Justice Eve had before him a motion by plaintiff com- 
pany applying for judgment in this action against defendants in conse- 
quence of admissions in the defence. 

Mr. Mark Romer, K.C., Mr. Maugham, K.C., and Mr. Percy Wheeler 
appeared for plaintiffs; while Mr. Tvldesley Jones represented defendants, 

Mr. Romer said the action was brought to restrain defendant company 
from committing a breach of secs. 19 and 20 of the Electric Lighting Act, 
1882, which prohibited electric supply companies from granting undue 
preference to one customer over another. A similar case was recently 
before Mr. Justice Sargant, and had been before the Court of Appeal. 
The Electric Supply Co. had issued a circular in which they proposed to 
their customers that they would grant a rebate of dd. per unit for electric 
current supplied on the condition that the customer used the company's 
electricitv, and that onlv, as an illuminant. In an area in which a gas 
company was a rival the object of such a circular was apparent, and the 
case was very similar to the one in which Mr. Justice Sargant and the 
Court of Appeal held that the circular was an offer of undue preference 
and a breach of the Electric Lighting Act of 1882. The present action 
was started before Mr. Justice Sargant gave his judgment, and, since the 
statement of claim in the action was delivered (but before delivery of the 

defence) the Court of Appeal decided the Long Eaton case. Then 
defendants gave notice that they would not defend plaintiffs" claim. 

Mr. TyLDEsLEY JONES said his clients did not attempt to justify the 
circular and the offer it contained in view of the recent decision of the 
Court of Appeal. He would, therefore, consent to judgment in the 
action, and the only question was the form of the declaration, and 
whether plaintiffs were entitled to an injunction. That was a trade 
rivalry. 

His LonpsuiP : Yes, and you are in the wrong. 

Mr. Jones: That is so, and since the Court of Appeal has decided the 


matter we do not question it. 

Mr. RoMER then read the offending circular, which was issued on 
March 14 last, and was to the effect that in consequence of the continued 
high price of coal the price of electricity would be raised from 44d. to 54d. 
per unit. and it was intended to offer a rebate of 4d. per unit to persons 
occupying private houses provided they used defendants’ supply, and 
that supply only, as an illuminant. Defendants admitted that after the 
issue of the circular they allowed the rebate down to Dec. 1, and they 
admitted that in doing that they had committed a breach of secs. 19 
and 20 of the Electric Lighting Act, 1882, and were willing to submit to a 
declaration to that fact. He suggested that plaintiffs should be granted 
a declaration as in the notice of motion—viz., “that defendants were 
acting in breach of secs. 19 and 20 of the Electric Lighting Act of 1882 in 
allowing a rebate to persons taking a supply of electricity from defendants 
on condition that only the defendants’ supply be used as illuminant.” 

Mr. TyLpESLFy JONES said he objected to the form of the declaration. 
In all questions of undue preference it was permissible to the electric 
light company and similar undertakings to differentiate between two 
consumers when the circumstances surrounding each was different. [n 
the case which was before Mr. Justice Sargant and the Court of Appeal the 
parties had to stand and fall by the circular and his clients were willing 
to do the same. They admitted that they could not justify the circular, 
and were prepared to fall by it, but thev objected to a declaration which 
went farther than it should. "There might be cases in which defendants 
might like to differentiate. For instance, supposing a man lit his living 
rooms with electricity and his bedrooms with gas, and the electric light 
company said to him, '* You change vour gas for electric light, and I will 
give vou better rates." That would be good ground for a legal preference, 
for the demand for light in the bedrooms would be at a different time to 
that for the living rooms. He suggested that the declaration should 
read : " That in making the differentiation referred to in the circular 
dated Sept. 25, 1911, defendants have committed a breach of the Act." 

His LonpsHiP : You say that the differentiation made in that circular 
is the breach of the Act ? 

Mr. Jones: Yes, that is the only point in the action. The general 
form of declaration plaintiffs ask for might include very many cases 
quite outside that in the circular, and I am not going to assent to any- 
thing which might hereafter be used to bind me in other matters I might 
have in contemplation, although they might not be in contemplation 
now, and which I have had no opportunity of addressing my mind to. 

Mr. Jones later said he would agree to the notice of motion as drafted 

with two alterations, and Mr. Romer said those alterations would be 
made. 
His LonpsurP said he would grant the declaration asked for, but he 
was not disposed to grant the injunction against defendants, seeing that 
they had admitted their faults, and the declaration would be sufficient. 
There would be judgment in the action for plaintiffs, with costs. _ 


Workmen's Compensation. | 


At the Marylebone County Court last week application was made on 
behalf of a platelayer named J. R. Lupton for an award of compensation 
by the Metropolitan Railway Co. It wee stated that applicant was 
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working on the company's line between West Hampstead and Finchley- 
road. when he was told to “ get off the line ” to avoid trains, but in doing 
so he slipped on the outside rail and fell on the ~ five " rail. The fore- 
man, seeing him fall, caught him to pull him out of danger. He suc- 
ceeded in doing so, but was himself struck and killed by the train. 
Applicant had been rendered unconscious by the electric shock and. 
subsequently he did a little work for à month, complaining. however, of 
pains in his head. He was paid half wages until April 28, when he 
resumed work. On May 30 he was (with three others) paid off, as there 
was no further work for him, and he had done no work since. 

After hearing evidence, including that of Dr. Granger Stewart (for the 
defence), who gave it as his opinion that applicant had now recovered 
from the electric shock. his Honour found that Lupton had not vet 
recovered his normal health, and awarded him full compensation from 
May 30 to Sept. 19. and 3s. per week thereafter till further order. 


Attorney-General (ex rel. Ilford Gas Co.) v. Ilford Urban Council. 


The hearing of this action has been postponed by Mr. Justice Sargant, 
and it has been arranged that it should be in the list on Jan. 12 next. 

In making the application for postponing the trial Mr. Martelli, K.C. 
(for defendants), said the more important reason for it was that certain 
proposals had been made by plaintiffs to’ defendants which were under 
consideration, but it was not possible to call a meeting that week. 
Moreover, the matter required great consideration, and the exact terms 
of any agreement would have to be carefully prepared. 


British Thomson-Houston Co. (Ltd.) v. Electric Trading Co. 


This action came before Mr. Justice Neville on Friday upon a motion 
for judgment in default of appearance by defendants. 

Mr. Erxest LUNGE (for plaintiffs) said that every effort to serve 
defendants with the writ had failed. and eventually plaintiffs obtained an 
order for substituted service. The action was brought in respect. of an 
alleged infringement of plaintiffs? patent for electric incandescent: Jamps. 
Sale of infringing lamps was proved, and particulars of breaches had 
been filed with the statement of claim. By the minutes of the proposed 
order the Court was asked to grant an injunction, direct an inquiry as to 
damages (or, in the alternative, an account of profits), delivery up on oath 
of the infringing lamps in defendant's possession and payment of the 
costs. 

His Lordship made an order in the terms of the proposed minutes. 


Mining Regulations. 


At Hackthorpe (Cumberland) Police Court, on the 7th inst. the Green- 
side Mining Co., Patterdale, and Mr. W. H. Rorlase, its manager, were 
again charged with offences against the Metalliferous Mines Regulation 
Act, 1872. The cases were before the Court on Nov. 2, and were dis- 
missed as the result of an allegation by the defendants that they never 
received a copy of the special rules dealing with electrical machinery, on 
which the prosecution was based. 

Mr. S. PorE (for the prosecution) said the case was an important one, 
because after the last proceedings it was necessary for the Home Secretary 
to establish his power to make all necessary and proper regulations for 
the safety of the men working in the Greensidehead Mine, Consequently, 
fresh proceedings had to be taken. The date of the offence in the former 

© summons was Aug. 19. but in this case it was Dec. 1, in consequence of a 
visit paid on that day to the mine by the assistant-inspector, who found 
that the eleetric motor, which was the subject of tlie first charge, was still 
being used without the written consent of the Home Secretary having 
heen obtained, The Home Secretary took the view that his position 
should not be left in any doubt ; and it was clear that objection to the 
introduction of special rules was not taken within 20 days of being 
made, and, therefore, they became operative automatically. The only 
thing to be proved was posting, and that he would do. 

After hearing legal arguments and taking evidence on points in dispute, 
Mr. Procter (for defendants) suggested that the Bench should adjourn the 
case for three months, as it was one in which there had not been any 
wilful disregard of the Home Office rules. Mr. Pope having acquiesced 
on the suggestion of the Bench, the case was accordingly adjourned. 


Lindsay v. Edinburgh Corporation. 


At Edinburgh on Friday last the First Division of the Court of Session 
heard an appeal from the local Sheriff Court in an action by Mrs. E. 
Lindsay (or Longmuir) against defenders for the recovery of £100 damages 
for injuries sustained on Aug. 2, 1913, through missing her footing and 
falling while ascending the common stair to her house at 96, Leith-street. 
The stair was at one time lighted by gas. but defenders removed the 
brackets and substituted electric lamps. which could only be lit by kevs 
in their possession, or by an automatie clock switch. Defenders were (it 
was alleged) paid to light the stairs, but were in fault in negligently 
failing to do so on Aug. 2. Defenders pleaded that, owing to a latent 
defect in the clock switch, it failed to work on the evening in question. 
They received intimation at 9:45 in the evening that the lights were not 
burning. and they at once had the clock repaired. They did not know 
until they received that intimation that the stair was dark, 

Sheritf-3ubstitute Guy dismissed the action as irrelevant, with costs, 


but pursuer appealed. The Court, without calling upon counsel for 
defenders, affirmed the decision of the Sheriff-substitute. 

The Lorp PRESIDENT said that, so far as he could see, there was no 
relevant averment of fault on record. It was not alleged that the clock, 
having been out of order and defenders’ attention having been called to 
that fact, they neglected to put the clock in order, and so actuate the 
electric apparatus which lighted the stair.  Pursuer being on her own 
stair, and seeing it was dark, was bound to take heed of her footsteps, 
and if she was unable to go up or down the stair without a light to strike 
a light. 

The other judges concurred, and the appeal was accordingly dismissed, 
with costs. 


Australian Tramway Employes Arbitration. 


Tn our issue of Feb. 7, 1913, we set out the final award of the President 
of the Australian Court of Conciliation and Arbitration (Mr. Justice 
Higgins) in the proceedings instituted by the Australian Tramways 
Employés Association against various tramway companies and under- 
takings in the Commonwealth, including the Municipal Tramways Trust. 
of Adelaide, and the Brisbane Tramways Co. The plaint was filed Is 
months before the date of the award, and the case occupied the Court for 
93 days. There were 1H respondents and 72 classes of workers, involving 
about 80 distinct claims against each tramway svstem. : 

As soon as the award was issued steps were taken to obtain an injunc- 
tion to prevent it being put into operation, and on the 16th October last 
the Federal High Court delivered its reserved judgment on the applica- 
tion of the Brisbane Tramway Co, and the Adelaide Municipal Tramways 
Trust for orders nisi to be made absolute against the President of the 
Commonwealth Arbitration Court and the Australian Tramways Em. 
ploves’ Association, prohibiting the operation of the award of Dec, 21. 
1912, which was to continue in force till a new award was made or the 
Court otherwise ordered. 

The CHIEF JUSTICE (Sir Samuel Griffith), who reviewed the facts and 
evidence at great length, disagreed with the award of Mr. Justice Higgins 
as to the existence of a bona fide dispute extending beyond one State. 
“ however earnestly the parties on one side may have striven to bring 
about such a dispute.” The only registered organisation included the 
Victorian Union men, and consequently the action taken was ultra vires. 
His Honour declared that neither the so-called * Federal Council " of 
tramway employés, nor even the so-called “ executive," had any autho- 
rity under the rules of the association to act on behalf of the claimant 
organisations, He said it was important to bear in mind four funda- 
mental provisions of those rules, The governing body was a committec 
of management (presumably elected by members in general meeting). 
with a quorum of five ; applications for membership were to be made to 
the secretary; the question of submitting any industrial dispute to the 
Arbitration Court was to be submitted (a) by the committee of manage- 
ment, (b) bv the decision of the members to be obtained at a general 
meeting or special meeting or by ballot ; new rules could not be made 
without notice to the general secretary to be laid before the committee of 
management. [t would be found that every one of those provisions was 
entirely disregarded in the institution and promotion. of the alleged 
dispute. It was abundantly clear that the main purpose for which the 
Federation was formed was to formulate a joint claim to be submitted 
to the Commonwealth Arbitration Court. He reviewed the evidence 
with respect to the conference held in Melbourne and the minute book 
which purported to record what was done on that occasion, and he was 
of opinion that the assemblage of Feb., 1911, was not a meeting of the 
Federal Council held under the supposed federal constitution ; that the 
pretended minutes of the assemblage could not be relied upon as an 
authentic record of what took place at it : that the document registered 
on May 17, 1911, did not represent rules adopted in fact either by that 
assemblage or by the association under its original rules, or by a Federal 
Council. The result was that the persons appointed asa federal executive 
council were never validly appointed as ofticers of the claimant organisa- 
tion, and never had any authority to act on its behalf. The promoters of the 
dispute, having. as they thought, concentrated full authority in their own 
hands, proceeded to serve a log and filed a plaint. The resolution of 
Sept. 16 ratifying the action of the Federal Council was at best " an at- 
tempted ratification by unappointed agents of their own unauthorised 
acts," The fact that the Queensland award embodied a preference to 
members of the claimant organisation, which was not asked for in any of 
the draft logs sent from any of tho other States, nor had any such claim 
ever been made before by any State, and his Honour expressed the belief 
that there was not, even in Queensland, a dispute as to preference, x and 
there certainly was not such a dispute extending beyond that State, 
and he pointed out that in the Industrial Peace Act of Queensland. which 
was passed before the date of the award of Mr. Justice Higgins, diserm- 
ination between members and non-memebers of employés’ unions wa 
prohibited under a penalty, and that the High Court had already decided 
that the Arbitration Court was bound by State laws lawfully made, ant 
had no jurisdiction to require anyone to do an act forbidden by law. 

Justices Duffy, Powers and Rich concurred with the Chief Justice, hut 
Mr. Justice Isuacs dissented from the decision that the orders should be - 
made absolute. l 


Osram Lamp Works (Ltd.) v. Corona Lamp Works (Lid) 


The application for the postponement of this patent action was M 


Mr. Justice Sargant's list on Monday, but by arrangement the hearing was 


fixed for Jan. 21 next.. 
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PROGRESS AT LIVERPOOL. 


With the official starting up of one of four new 7,500 k.v.a. 


| 


| 


turbo-generators the Liverpool Corporation aay 


department may be said to have started upon the high road 
towards the commercialising of a great undertaking. By 
comparison with other cities somewhat similar in size, 
population and commercial and industrial interests, Liver- 
pool has been rather backward in bringing to the notice 
of all classes of its citizens the merits of the electric service. 
No far as we are able to gather, a great amount of the 
attention of the staff has been paid to the engineering side 
both of the power plant and the distributing system. Mr. 
HanoLp Dickinson, the engineer appointed at the begin- 
ning of the present year to take complete charge of the 
undertaking, prophesied at the dinner, following the in- 
augural starting up of one of the new sets by the Chairman, 
Mr. RessELL-Tavron, that in the matter of power supply 
the Liverpool electricity department had a great future 
before it. This is virtually an admission that there is still 
a great number of power users within the Liverpool district 
who rely upon agencies other than electrical energy for 
driving their factories and for general industrial pur- 
poses. Mr. Dicktnson, in his analysis of the system, 
must have realised this fact almost at the outset of his 
period of office, and we can believe that he was guided in 
the course which he has adopted, of greatly increasing the 
capacity of the generating plant, by the immediate prospects 
of electric power supply within the area of distribution. It 
therefore happens that the Liverpool electricity depart- 
ment, which has a history going back to the “ dark ages E 
of public electricity supply, comes somewhat late into the 
fiel in modernising its plant with a view to offering elec- 
trial energy at prices calculated to encourage a rapid 


demand. When we say somewhat late we do not mean too 
late, nor do we even suggest it. There are advantages in 
installing high-capacity turbo-generating units in this year 
of grace, 1914. The Liverpool Corporation may feel that 
it is compensated for whatever temporary loss it may have 
sustained during the last few years in the matter of supply 
to large power users by the installation at its station 
at Lister Drive, with entirely modern  coal-handling. 
steam-raising and electricity-generating plant. The-placing 
of the new sets in commission will immediately have 
a marked effect in the reduction of generating costs. Al- 
though one set onlv is at present running, it has brought 
down the station costs in the most encouraging manner. 

In the development of the electric service within the 
Liverpool area the Corporation supply department appears 
to have everything before it. Although Liverpool is not 
essentially a manufacturing district, it is not devoid of large 
industrial undertakings which will be glad of the oppor- 
tunity of following the example of large power users in such 
cities as Birmingham, Manchester, Glasgow and Newcastle 
in purchasing electrical energy for motor driving at figures 
which are an improvement upon those obtainable with 
either steam, gas or oil engines. We think Mr. DICKINSON 
is quite right in anticipating that this class of large industrial 
power user will gladly turn to the Corporation supply mains 
in the first instance for a portion of their power requirements 
and finally for the whole of them. Again, Liverpool 
presents immense possibilities for the use of the electric 
vehicle. It is not a very hilly district, and there appears 
to be a class of user of mechanical transport to which the 
peculiar and distinctive merits of the electric vehicle will 
appeal. The electricity department has set a good example 
in this respect by ordering a 2-ton lorry for operation upon 
haulage duties, such as come within the compass of every 
electricity supply scheme. The appearance of this vehicle 
on the streets will act as a stimulating advertisement, and 
should encourage the use of battery vehicles. Last, but 
not least, the Liverpudlian is in process of electrification. 
The supply department has wiring, hiring and selling powers, 
and, without unduly treading upon the toes of local con- 
tractors, it seems to be exercising these powers in building 
up the domestic load. The advantages of the home electric 
service, which many thousands of citizens in other great 
industrial centres throughout the country are now com- 
mencing to enjoy, are also being held out with willing hands 
in Liverpool. We take this opportunity of wishing Mr. 
DricKINSON and his staff every success in their efforts. 
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BUSINESS NOTICES, i 


Cn and after Dec. 24 the address"of Messrs. Scholey & Co. (Ltd.) 
will be 56, Victoria-street, Westminster, SW. Telegrams : Scolanco 
Sowest London. Telephone : 6,663 (two lines). 

Coloured Glass Lamps.— The General Electric Co. announce that, 
owing to the inereased cost of the manufacture of coloured glass, the 
following prices for coloured glass lamps will be charged until further 
notice :— 

Blue, green and amber (5 c.p. to 25 ¢.p.), 2s. 6d. each ; ordinary ruby 
glass (5 c.p. to 25 c.p.), 3s. each; and photographic ruby (8 c.p. and 
16 c.p.), 7s. 6d, each. The customary discounts are unchanged. 

! Plant for Disposal.— Messrs. Edwin Fear & Walker, Winchester, 
advertise for disposal a 5-7 H.P. Crossley gas engine direct-coupled 
to Parker dynamo, with switchboard, &c. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Wm. Hy. Wood, electrical envi- 
neer, Lorna Doone, School-lene, Hall Green, Birmingham, was bel? 
last week at Birmingham. The statement of affeirs showed gress 
liabilities £1,789, aud expected to rank £471. Debtor said he hed 
heen forced into such a position that he could not immediately meet 
his liabilities, but his assets more than covered them. Debtor has 
since heen adjudicated bankrupt, and Mr. J. W. Blackham, 180, Cor- 
poration-street, Birmingham, has been appointed trustee. 


a 


te The Electric Utility Co. (Ltd.) is being wound up volunt wily. : 
meeting of the creditors will be held at the office of the liquidator. 
Mr. A. Jouckheere, 9 and 10, King-street, Cheapside, London, E.C.. 
on Dee. 23. 
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EXTENSIONS. 
Barnsley.—.An electric supply cable is to be laid to the borough 
boundary. in order to give a supply of current to the Mount Vernon 
"anatorium and open-air school. 
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Blackpool.— Last week an inquiry was held into an application of 
the Corporation to borrow £5,400 for the purchase of land, &c.. 
in Caroline and Princess-streets to extend the electricity works. 

The borough electrical engineer (Mr. C. Furness) said though Blackpool 
was a coast town it was not favourably situated for the use of sca-water 
for condensing purposes at the electricity works, and to use sea water an 
outlay of something like £25.000 would have to be incurred. ‘Phe output 
of electricity had increased from 3,000,000 units in 1907 to 5,000,000 last 
vear, while the revenue had increased at the rate of £1,009 per month. 

Bolton.—The Electricity Committee has cequested the electrica! 
engineer (Mr. W. G. Wood) to prepare a further report upon the 
additional engine and boiler, switchgear, and reservoir accommo- 
dation required at the Back o' th’ Bank electricity station. 

Ealing.—Applicaticn has been made for a loan of £10,900 for the 
extension of the electricity un lertaking, including £8,000 for mains, 
£2,600 for service lines and £300 for tran siorme’s. 

Greenock.—The Electricity Committee recommend the Corpota- 
tion to apply to the Secretary for Scotland for sanction to borrow 
£20,000 to enable them to meet the increasing demands for current 
on the department. 

Stoekton-on-Tees.— The engineer and manager of the electricity 
works (Mr. J. J. Smith) has reported to the Council that for the first 
half of the current financial year to Sept. 30 the number of units of 
electrical energy generated and purchased showed an increase of 20 

jer cent., compared with the corresponding period of 1913. 

The Electricity Committee reported that it is absolutely necessary to 
increase the supply of electricity to mect the present and probable future 
demand, and they recommended the purchase from the Cleveland & 
Durham Electric Power Co. of a minimum of 1,000,000 units per annum. 

1n moving the adoption of this report at the last meeting of the Council, 
Ald. H. Tomkinssaid the purchase of the additional current was absolutely 
necessary as the works were now running at their limit, and it would be 
dangerous to delay any longer. To extend the generating plant so as to 
cet the quantity they would want next vear would cost from £9,000 to 
x10.000. Instead, they proposed to purchase a million units, and then 
to run their works at their full capacity as economically as possible, He 
did not propose to make public the price they were paying, but any 
member could sec the draft agreement. 

The recommendation was carried. 

Walsall.—The L. G. Board has sanctioned the borrowing of the 
following amounts for the electricity supply undertaking : 

£10,280 for buildings, canal intake and waterways; £20,005 for tur- 
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bines, &c., and switchgear; £25,242 for boiler house plant, coal weigher, 
crane and station transformers, 


Wednesbury.— An inquiry was held here last week into the appli- 
ection of the Corporation for sanction to borrow £2,146 for the elec- 
tricity undertaking. | 

The town clerk (Mr. T. Jones) explained that the Corporation had 
entered into an arrangement to take a supply of current in. bulk from 
the Midland Electrie Corpn. for Power Distribution in order to supply 
the requirements of the King’s Hill district. Under the arrangement it 
had become necessary to provide a transformer station and rotary con- 
verter plant on a site in the King’s Hill pleasure ground. The Cor- 
poration would pay for laving the cables to connect up the mains of the 
company. The work had heen put in hand, and it was expected a supply 
would be available before Christmas. There were already outstanding 
loans on the undertaking amounting to £33,995, but the present outlay 
had been rendered necessary by reason of the increased demand for elec- 
tricity, especially for power. At present the King's Hill consumers were 
supplied from the Corporation station about a mile away. but the Corpora- 
tion were advised that the new arrangement would be advantageous, and 
it would avoid the necessity of large capital expenditure in providing 
additional generating plant.. At the Corporation station there was only 
room for one more engine, and in the near future the whole of the available 
accommodation might have to be utilised. After that the Corporation 
would have no alternative but to extend on another site if they wished to 
increase their output. The agreement with the company was for one 
year only, but it could be renewed. n 

Mr. J. P. SMTH. engineer and manager of the Corporation electricity 
undertaking, said the capacity of the municipal station was about 
737 kw., and the actual connections to the mains represented about 
1.827 kw., whilst the maximum demand equalled 800 kw. He agreed 
that those figures were not satisfactory, and he could not sav he felt 
safe with the present generating capacity. The condition of the plant 
had, however, been improved recently, though the absence of any 
reserve plant was a serious drawback. He denied that current. had 
been supplied below the standard voltage. The arrangement with 
the Midland Electric Corpn. for Power Distribution would ease the 
pressure on the Corporation station, but he agreed even then the margin 
would not be ade quate, He anticipated a profit on the new arrangement, 
and he admitted that considerable developments in electric supply were 

likely to take place locally, 

Mr. H. R. Tuomas, of Edwin Richards & Sons, stated (in opposition to 
the application) that his firm had practically continuous difficulties 
because the voltage of the current supplied by the Corporation was not 
up to the standard, He considered the Corporation ought to double 
their generating plant. 

Mr. 1. OLDBURY, another manufacturer, said he considered the outlook 
most serious. Manufacturers dare not apply for more current because 
thev knew it could not be supplied. 

The inspector (Major STEWART, R. E.) pointed out that already manu- 
facturers had the option of taking current from the Midland Company. 

Mr. SLATER (for the opposition) said that manufacturers, as larze rate- 
pavers, were obviously interested in the success of the Corporation 
concern. The view he put forward was that the Corporation should 
consider whether their area was sufficiently large to justify them m 
continuing to supply current for power. l 

The Town CLERK said the Corporation were prepared to meet all their 
obligations, but manufacturers must understand that if the capital 
charges were greatly inereased the charges to consumers would have to 
be increased. 


Weymouth.—The Council have received sanction to a loan of 
£2,100 for additional generating plant. 


Wolverhampton.— Mains extensions, 
have been authorised. 

The motor-converter at the generating station is to be repaired by 
Messrs. Bruce, Peebles & Co., at a cost of £250; and the timber roof 
covering the older portion of the Commercial-road station is to be re- 
placed by à modern roof of stecl construction, with asbestos slate tiling, 
at a cost of £1,800. 


estimated to cost £1,276, 


GENERAL. 


Aberdeen.— Many prominent citizens, including Corporation 
officials, university professors anl lecturers, &c., are atten ling the 
squad drills of the Aberdeen Military Training Association. Col. 
Mackinnon. the commandant of the corps, is confident tha: before 
the end of the yeaz there will be 1.000 men on the roll. The ranks 
ave, however, not confined to business and professiona! men. for 48 
employés of the cleansing depaztment have joined, and Mr. J. A. 
Bell, city electrica! engineer, has applied for 100 enrolmen: forms for 
the men of his staff. 


Barnes.—An inquiry has been received from Messrs. Watney, 
Coombe, Reid & Co. for a supply of current for their proposed works 
in Ship-lane and for the lighting of dwellings proposed to be erected 
in Marne-road. 

On the advice of the clectrical engineer (Mr. C. S. Davidson) it has been 
decided to give a supply at 1d. per unit on the basis of a consumption 
of 80,000 per annum, the maximum demand being 35 kw. and tlie con- 
tract to be for five years. With respect to the dwellings, it is proposed to 
afford a supply at 26s. per annum each cott age, 
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and the Inspector said it was unbusines«like on the part of the Council to 


Nuneatón.— hc charge for current to benevolent institutions has 
been reduced to 34d per unit from the Ist prox. 

Perth.—The Cleansing and Sanita v Committee a € conside ‘ing a 
report by the convener o the Public Health Committee and the 
inspector of cleansing recommending the erection oi a refuse destruc- 
to: to be worked in conjunction with the electricity department. 


Peterborough.—It has been decided to fit mechanical stokers to 
two nore of the boilers at the electricity works. 
Swansea.—The new borough electrical engineer (Mr. J. W. Bur.) 


took up his duties on We ‘nes lay last. 
Free electric current. will be supplied to the “ketty Hall, which has been 


converted into a hospital for wounded soldiers, 
The Rutland-street premises of the Mumbles Railway Co. are to be 
lighted electrically and electric current will be taken from the Corpora- 


tion mains. It is hoped that this is the first step towards the electrifi- 


cation of the railway. 

Sheffleld.—Last week the Corporation consicered the report of the 
Special Committee on the negotiations which had taken place as to 
the manner in which the powers of sale confezied upon the electricity 
department by the Act of 1912 were to ke made use of. A full 
abstract of this report. wes given in our issue for Nov. 13 (p. 196). 

The local branch of the Electrical Contractors’ Association submitted 
alternative proposals, but the Committee could not recommend the 
Council to accept either of them, and the Contractors’ Association wrote : 
“ The Electricity Department have, contrary to the Chancery judgment, 
done a large amount of buving and selling, and this, coupled with the 
withdrawal of the Appeal, constitutes, in our opinion, grave illezal trading 
and brings the law into contempt." The Special Committee thought the 
request that the trading department should be closed went far beyond 
the model clause adopted by Parliament and which was allowed in 
Electricity Bills of local authorities as a matter of course. Therefore, 
they recommended * that a showroom or rooms be maintained for the 
exhibition of electrical fittings. including such electric lightinz fittings as 
the Corporation can only sell through a contractor carrving on his 
business independently of the Corporation," and suggested a scheme by 
which fittings could be sold through contractors. 

The adoption of the report having been moved and seconded, Coun- 
cillor STEMBRIDGE moved an amendment that the recommendations be 
not confirmed, and that instructions be given to the Electric Supply 
Committee to cease dealing in electric light fittings. 

After a long discussion the amendment was defeated and the report 

was then adopted. 
.. Councillor BLANCHARD called attention (on the minutes of the Finance 
Committee) to the proposed expenditure of £85,400 upon ad-litiona! plant 
at Neepsend power station. He said the price now being charged for that 
plant which was similar to that put down at Neepsend within the last two 
vears, showed an increase of 40 per cent. He submitted that the time 
had come when the Electric Supply Committee should seriously consider 
the great increase in capital expenditure upon the works at Neepsend. 

Councillor Evans (chairman of the Electric Supply Committee) denied 
that the plants were similar. The proposed new plant was of 10.090- 
12,000 kw., whereas the one installed was from 8.000-10,000 kw. That 
accounted for a good deal of the extra cost. The capital expenditure 
Was absolutely necessary and the sooner they got on with th» placing of 
the contracts the better, for it would be over two years before they could 
get delivery if they placed the contracts at onze. 
` The minutes were approved. 

Whitstable.—The official inauguration of the electricity supply 
works took place on the 5th inst., when the chairman of the Urban 
Council (Mr. A. W. Daniels, J.P.) switched on the current in the pre- 
sence of the directors and chief officials of the Whitstable Electric 
Uo. and some of the prominent residents. 

The electrical contractors were Messrs. J. B. Saunders & Co., and the 
Station and distributing system were designed by the consulting engineer 
(Mr. H. R. J. Burstall). Supply is given on the continuous current three- 
‘Wire system at 230 volts, and overhead mains are employed to a consider- 
able extent. 

Ystradgynlais.—At a special meeting of the Urban Council last 
week it was decided to purchase the undertaking of the Glantawe 
Electric Supply Co. for £17,000, each party to defray expenses. The 
Council are applving for a provisional order to enable them to pur- 


chase the undertaking and to supply electric current, &c. 


LIGHTING AND POWER NOTES. 


Altrincham.—An inquiry was held last week into the application 
of the Council for sanction to borrow £675 for the clectric lighting of 


the main streets. 

The Inspector (Mr. H. Ross Hoorer) inquired the reasons which in- 
duced the Council to adopt electric lighting instead of incandescent yas 
lighting, and was informed that the Council was desirous of obtaining a 


better light, 
The INSPECTOR then asked to be supplied with figures showing the 


"advantages of the new system. 
The Surveyor said the Council had no figures in writing before them, 


since the meeting of Nov. 24. 
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ask for a loan without having had the figures before them. 
Opposition was offered to the application and the Inspector then inti- 


mated that he would advise the Board that the matter would again be 


taken. into consideration by the Council. 
At a special meeting the Council have since decided to withdraw the 


application. 
Edmonton.—The Engineer has been instructed to draw up schemes 
for substituting pumping by cleetrie power instead of steam power 
et the main pumping station in Montagu-road ; and for pumping by 
electric power et Auvel-road pumuing station Insts sl of uns 
Gillingham.—The workmen's dwellings erected by the Council in 
Wood-street have been wired and connected to the electric supply 
mains. The Electric Light Committee will consider the question of 
making an inclusive weekly charge for lighting in three montlis time. 


Gorseinon.— The local electric lighting company is being urged by 
the Urban Council to proceed as quickly as possible with the publie 
lighting of Grovesend. 

Hove.— Last week the Council contirmed the minutes of the 
Lighting Committee which recommended the reduction of the charge 
for electric current for power and heating to l4d. per unit as from 
Jan. l, and the re luction of the meter ients by Ts. per querter. i 

It was stated by Councillor Payne that the reduction in the meter rents 
would mean something like £700 a vear. The reduction in the price of 
current was a great advance on anything they had had in Hove before, 
and it would lead to an increase in consumption, When thev were able 
to put in their new plant another reduction might be looked for power 
and for illumination. Last month showed a record inereassin consumption. 

Picture House Lighting.— l'he new Imperial Picture House, Belfast, 
is provided with an independent generating plant, consisting of two 
OU B.H.P. National gas engines (with suction vas plant) and two 
Lancashire dyvnamos. Electric current is supplied for lighting and 
power, the electrical contractor being Mr. Wm. Garmeny. 

Poor Law Institution Lighting.—The L.G. Board have authorised 
the Penistone Board of Guardians to adopt electric lighting at the 
workhouse, at a cost of not exceeding £121, and instructions have 
been given for the wiring work to be put in hand at onec. 

Lowestoft Guardians have asked the Oulton Broad Elect sicity Co. 
and the Lowestoft Wate: & Ga: Co. to submit tenders fo? lighting the 
Whole of the premises. About 170 lights will be required. 
Torpoint.—Tendeis are to be invited for the public lighting of the 
town for three or five years from March 31 next. 


TRACTION NOTES. 


Accrington.—The agreement with the Post Office for the con- 
vevance of mails and P.O. servants on the tramears, at £175 a vear, 


has been renewed for five vears. 

Barnes.—The Survevor has reported upon a tris] of two electri- 
cally propelled dust vans. 

The report states that these trials have been very satisfactory and show 
that a large saving could be effected by their substitution for horsed 
vehicles. The further consideration of the matter has, however, been 
deferred until the next meeting of the Public Health Committee. 

L.C.C. Tramways.—On Tuesday the Highways Committee pre- 
sented a report recommending the reconstruction of the tramways in 
West India Dock-road, Burdett-road, Grove-road, &c., at an expen- 
diture of £79.270. The estimate includes £2.855 for cables, ducts, 
&e., £2,270 for sub-station equipment, and £7,600 for cars. 

At the meeting of the County Council last week it was explained 


that the crowded state of the teameais wes due to the large number 


or emplovee: who had ealisted, end as sson as new men can be 


trained for the work more cars will be run. 
Sheffield, —The chairman of the Tramways Committee (Sir Wms 


* - . " $ 
Clegg) stated at the meeting of the Corporation last week that it was 


proposed to purchase a certain number of power brakes for double- 


deck cars to van on the Intake route. 

At present he said the route did not pay, owing to their only being able 
to run single deck cars. Afterwards, if thev could vet the approva! of the 
Board of Trade, they also proposed to run double-deckers on the Walkley 


route, 


He also stated 276 tramway emploves had enlisted, 11 having joined 
; They were traming other men as rapidly 
as possible to take the places of those who had gone to the front. They 


were proposing to run a Sunday morning serivee to the east end for the 
convenience of men who were working overtime upon national work. The 
service would be unprofitable. 

Southampton.—The Electricity and Tramways Joint Commitee 
has resolved to reduce the charge for traction current by 11. per unit 
as from April 1 next. 

Walsall.--In connection with the new street between Ablewel]- 
street and Birmingham-road it is proposed to construct a ienyth of 
tramway estimated to cost £3,583. The Electricity Committee has 
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given notice to the South Staffordshire Tramways (Lessee) Co. that 
a revision of the price of energy for tramways leased to the company 
will be required as from Dec. 31 next. 


TELEGRAPH AND TELEPHONE NOTES. 


Canadian Telegraphs.—It is announced bv * The Times " that on 
Jan. 1 the Great North-Western Telegraph Co. will take over the 
Canadian Northern Railway telegraph system, and will also operate 
the Western Union lines in Eastern Canada. The G.N.W. will then 
possess 1,700 stations in Canada. 


Radio-Telegraph Notes.—It is announced that the Canadian 
Government is about to enlarge the high-power radio station at Cape 
Race, on the south-east coast of Newfoundland, The equipment at 
the station is to he made powerful enough to double the present 
range of the station. It is anticipated that the reconstruction will 
be effected without interfering with the efficiency of the station 
while the alterations are in progress. 

Interesting particulars have been published during the past few 
days concerning the number and power of the radiotelegraph stations 
located in various parts of South America, especially along the coast. 
These stations are said to number many hundreds, varying from small 
power to a normal range of 2,000 miles Further, it is alleged that 
signals from Lima (Peru) have been picked up in the Falkland 
Islands, 3ome 3,500 miles distant, where the recent battle between 
British and German ships took place. Allegations are freely made 
that many of these pan-American stations are oy erating largely in 
the interest of Britain's enemies. Many new sta'ions are being 
erected bv these States. 


Telephones in South Africa.—The “ British and South African 
Export Gazette " says 169 telephone exchanges have been set up in 
South Africa since 1910, while 812 public cell offices, and 10,879 
additional telephones have been installed. l 


FOREIGN NOTES. 


German Patent Law.—Messrs. W. P. Thompson & Co., patent 
agents, inform us that the Supreme Court of Germany has recently 
given an important decision on the question whether an alien enemy 
could take advantage of the International Convention as to patents. 

The German Patent Office refused a patent to one of the firm's clients, 
applied for before the war began under the Convention, on the ground 
that, in consequence of the war, all treaties between Germany and hostile 
countries were in abeyance and no longer binding. The Supreme Court 
has decided against the Patent Office, and the decision states that, 
“ The point of view of certain foreign Powers that the war is to be carried 
on by doing the greatest economie damage to the subjects of hostile 
countries, and that they are, therefore, to be deprived to the widest extent 
of the benetits of general civil law, js not in accordance with German civil 
law. On the contrary, the principle is established that the war is only to 
be carried on against a hostile country as such and against its armed 
powers ; but that the subjects of the hostile States are in all respects on 
an equality in civil law. and to precisely the same extent as German 
subjects, just as in the case before the war—that is to say, so far as legal 
exceptions do not exist." 

A patent. therefore, applied for under and in accordance with the Con- 
vention must be considered as legallv applied for, and must be treated 
in the same way as it would have been before the war commenced. 

Uruguay.—H.M. Minister at Montevideo reports that if British 
manufacturers would arrenge to send, ennually, qualified repre- 
sentatives, with a thorough knowledge of the Spanish language, 
much steady and profitable business could be done in Uruguay. 

All catalogues and quotations should state prices in Spanish currency 
and weights and measures in the metric system. It is considered that 
the present time affords a favourable opportunity for British manufac- 
turers to compete against German firms in the supply of ironmongery, 
tools, gas engines, motor-driven pumps, electrical fittings, chemicals, 
glassware, &c. 


MISCELLANEOUS NOTES. 


Calendars, Diaries, Cards, &c.—We have received from the “ City 
Press office (148-9, Aldersgate-street, London, E.C.), a copy of the 
Citv Diary for 1915. 

This ix the 52nd edition of this useful publication, which is published 
atis. In addition to the diary proper (three days to a page), which is on 
good paper and interleaved with blotting. there is also a mass of informa- 
tion relating to the City of London Corporation, City officials, City 
parishes, Livery Companies, &c., which makes the book invaluable to 
city men. 

From Messrs. Bruce Peebles & Co., East Pilton, Edinburgh, we 
have reeeived a useful desk blotter and diary (three days to a page) 
for 1915. Preceding the diary are some pages giving particulars 
oi the company’s manufactures. The reading matter is on the right- 
hand side, thus fac lite ting reference. 

Mr. A. Joseph. meted merchant, Eerl-street, Southwark, London, 
S.E., hos conceived the excellenr idco of sending his friends end clients 
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ne 
a packet of pleying cards as & reminder of the festive s ason, an 1 he 
informs us that until his stock is exhausted he will have p easire in. 
presenting è packet to anyone sending him a consignment ot metals 
before Christmas. 


Christmas Holidays.—Christmas, with its holly, mistletoe and yule- 
log. is essentially the " home holiday " of the year, and in these days 
of expeditious and comfortable travel, the unfavourable weather 
conditions need not exclude any who may wish to join the family 
circle at this festive season. We have received a copy of a most 
attractive programme issued by the Great Central Railway Co., 
which is intended for those who are spon ling their Christmas in the 
Midlands, Yorkshire, Lancashire, Lincolnshire, or North of England. 

On Thursday. Dec. 24, special expresses will leave Marylebone at suit. 
able times for over 500 different stations. The tickets, issued at extremely 
low fares, will be available for return on the following Saturday, Sunday,. 
Monday and Thursday. 
attached to the trains, and the compartments represent the acme of 
comfort, being well lighted and maintained at a genial temperature. 


Shopkeepers and others whose business will keep them in town until late- 


on Thursday evening. wil! have the advantage of suitable night trains, 
Copies of this special A. B.C. Programme can be obtained free at the 
Marylebone Station, G.C. R. town offices and agencies, or, post free, from 
Publicity Department, 216, Marvlebone-road, London, N.W. 


Foreign Trade Debts.—The scheme arranged between the Govern- 
ment and the banks for authorising advances in approved cases to 
British export traders for foreign trade debts is now in operation. 

British firms doing export business can now obtain assistance through 
bankers by means of an advance not exceeding 50 per cent. of foreign 
traders’ debts, which owing to the war cannot be collected at present, 
Applieations for advances must be made through the bank with which. 
the trader has an account, and forms for such applications are supplied 
through the banks, Particulars as to the procedure to be followed in 
applving for an advance can be obtained at the offices of the Foreign 
Trade Debts Committee, at 119, Victoria-street, London, S.W.. and com- 
munications should be sent to the secretary, M. H. Mead Taylor. 


German Trade with Canada.— in a special report on German trede 
with Canada, which has been prepared by H.M. Trade Commissioner 
for the Dominion (Mr. C. Hamilton Wickes), it is stated that Ger- 
manv's efforts to expand her trade in the Dominion have been 
characterised by the same thoroughness and efficiency which have 
distinguished her trade campaigns in other countries. 

The value of German trade with Canada is small, however. compared 


with that of the United States and the United Kingdom, the value of the: 


German goods imported during the year ended March 31, 1913, having 
amounted to only about £2.900.000, compared with £28,500,000 from the 
United Kingdom and £90,600,000 from the United States. The most 
important branch of Germany's trade with Canada, apart from special 
ities (such as certain lines of chemicals, locomotives tyres and scientific 
instruments), eonsists of low-priced imitations or reproductions of British. 


manufactures; the effect of these is seriously to reduce the value of the- 


retailers’ stock of the British-made article. It is the poorer classes which. 
purchase these goods, being in many cases ignorant of quality and value. 
British manufactures, which are usually of higher price than the German 
goods, but of intrinsically greater value, require to be given greater pub. 
licity, as well as assistance by first-class selling methods, to enable them 


to compete with low-priced goods. Copies of the report, may be obtained: 


by United Kingdom manufacturers on application to the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall-st., London, E.C. 


Income Tax Reform League.— The subject of income tax is at the 
present time one to be avoided in a general way, but we may, all the 
same, call attention to the work of the Income Tax Reform League, 
whose central offices are at 25, Abchurch-lane, London, E.C. We 
have reason to know that the activities of the league have been in- 
strumental in rectifving many inequalities in the incidence of the 
income tax, and it may he advantageous for secretaries of electrical 
undertikings and others who have the handling of income tax 
matters, to know that the league has instructed THE ELECTRICIAN 
Company to print and issue certain income tax tables for the use of 
secretaries and others in the preparation of dividend warrants. The 
tables, which have hitherto been unobtainable, are now issued for 
the rates of Is. 3d., 2s. ld. and 2s. 6d. They provide an automatic 
check on the deduction of the income tax from the gross income. In. 
the last two tables there are three celculations relating to the frac- 
tions of Id.. so that these fractions can be given or taken or used on 
the principle of give and take. Other tables are to follow. The 
tables are price 6d. each nett, by post 7d. 

Patent Specifleations.— It is officially notified that on and after 
Jan. 1 the price of printed specifications of inventions is to be reduced 
from 8d. to Gd. per copy, including inland postage. 

Presentation.—The members of the Hull and District Chamber of 
Trade have made a presentation to Ald. John Brown, deputy Lor 
Mayor of Hull.as a memento of the part he had taken in placing the 
telephone svstem in the hands of the municipality. 

Mr. Charles Raine presided over the gathering at the George Hotel,- 
Hull, on the 9th inst. Among those present were the Lord Mayor ane: 
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a aM 
plosion of coal gas caused by the stoppage and re-starting of the fan, 


Aady Mayoress (Councillor and Mrs. Hargreaves), Ald. and Mrs. Brown, 
xhe Town Clerk, Mr. S. T. Nicholson, &c. 

The CHAIRMAN, in making the presentation of a grandfather chimney 
«clock, said the question of municipal telephones was first introduced to 
Hull in 1898 by Mr. Thornton Varley, who was then president of the 
‘Chamber. Mr. Brown took up the question, and, after six years’ ayita- 
tion, Hull opened the first municipal exchange. 

The serviees of Ald. Brown as the telephone pioneer were commended 
jn an interesting speech by Mr. LavERACK (ex-town clerk), who was the 
.official mouthpiece of the Corporation all through the negotiations. 

Mr. LEAROYD, the town clerk, said that telephones never failed to 
evoke tremendous interest among the ratepayers. After the passing of 
the Post Oftice Act only a few municipalities—and these not the largest— 
.dared to face the responsibility of taking out a licence. To-day there 
was not a single municipal telephone in the country except that at Hull. 
Personally, he was optimistic as to the future, but the success or other- 
wise of the telephone would have to be decided in 1932, when the present 
licence expired. That decision would rest with the traders of Hull. 

The Lord Mayor and Mr. Nicholson also spoke. 

Ald. Browy, in reply, gave a history of the telephone movement. in 
Hull, and said he never doubted that Hull would have its licence renewed. 


with a defective coal-cutting machine running at the face, causing igni- 
ole of the management 


tion ; and the jury were of the opinion that the wh 
The report states that 


had been very negligent, but not criminally so. 
the conclusion as to the site and cause of the explosion arrived at by the 
jury was the correct one. It is further stated that the disaster empha- 
sises once again the immense importance of the proper and svstematie 
supervision of electrical apparatus. However well designed the appa- 
ratus, its safety may still be, and usually is, dependent upon constant 

Messrs. Pope and. Mottram find 


supervision and efficient maintenance. 
that the pit has not been managed in conformity with the Coal Mines Act 


in respect that (1) the ventilation was inadequate at the time of the ex- 
plosion contrary to sec. 29 (1), (2) that the electrical apparatus was not 
worked and maintained in conformity with General Regulations 132 (1) 


' of the Home Office, and (3) that safety lamps of unapproved type were 


When the Corporation took over the telephones there were 1,635 stations | 


in Hull, while to-day there were 13,000 stations, which worked out at 
] in 26 of the population. Hull, in fact, was the best telephoned city in 
the kingdom. He said that there were passed through 84,000 messages 
a day, and if the subscribers when called would instantly give their names 
‘there would be a saving of three seconds per message, or 70 hours of a 
working day. 

Tankersley Colliery Explosion.— The Home Office has issued the 
report of Mr. S. Pope and Mr. Thomas H. Mottram on the cireum- 
stances attending the explosion which occurred at the Wharncliffe 
Silkstone Colliery, at Tankersley, on May 30 last, when 11 men were 
killed, and another succumbed to his injuries a few davs afterwards. 

The jury returned a verdict that the 12 men lost their lives by an ex- 


(QULA 


Turbo-Alternators, Cable, Switehboards and Transformers. 
Messrs. Preece, Cardew, & Snell are instructed to invite tenders 
for two 1,500 kw. (2.000 k.v.a.) Turbo-alte:nators with Con- 
densing Plant and Switchboards, e.h.t. Cable. an l Sub-station 
'  Switehboards and Transformers, required for the North Point 
generating staticnin Hone Kona. Specifications, &c., from the 
firm, 8, Queen Anne’s-gate, Westminster, S.W., where tenders 
are to be delivered by noon Jan. 15. See also an advertisement. 


Telephone Material, &c. 


Tenders are invited forthe supply of accumulators and power 
‘board (Schedule 355) to the AUSTRALIAN COMMONWEALTH 
Postmaster-General's Dept., Adelaide. Tender forms, speci- 
fications, &c., from the Commonwealth Offices, 72, Victoria- 
street, London, S.W. The date for receipt of tenders is given in 
an advertisement. 

The Public Service Stores Tender Board, WELLINGTON, N.Z. 
require tenders by 5 p.m. Jan. 6 ior supply of 73 miles Lead- 
covered Cable, 31 miles Gal. Steel Wire, 200,000 Galvanised 
Hooks, 2,000 lb. Solder Resin, 1,000 lb. Resin Solder, 100.000 
Paper Sleeves, 15,000 Insulator Cups, 15.000 Galvanised Bolts 
with Washers and Cups, 2,000 Cords for Micro-Telephones, and 
25 tens Salammoniac. Specifications, &c., from the Controller 


of Stores, Post and Telegraph Dept., Wellington. 
Steam Turbo-Generators, Boilers, &c. 

WarrRAMsTOW Urban District Council invite tenders for the 
supply, delivery and erection of a 1,500 kw. Turbo-Alternator, 
a 600 kw. Triple Expansion Engine and Dynamo and a 1,000 kw. 
Rotary or Motor Converter. Specifications from Mr. G. R. Spurr, 
electrical and tramways engineer, Priory-avenue, Walthamstow. 
Tenders to the clerk of the Council (Mr. C. Sydney Watson), by 
9 p.m. Dec. 23. 

Loxpon County Council invite tenders for the provision of 
two Steam Turbo-Generators of 8,000 kw. capacity, and Auto- 
Transformers, &c., for the Greenwich generating station. Speci- 
cations, &c., from the clerk of the Couacil, Sir Laurence Gomme, 
County Hall, Spring Gardens, S.W. Tenders by 11 a.m. Dec. 22. 

Overhead Travelling Crane and Coal Conveying Plant. 

LEEDS City Couacil invite tenders for the supply and erection 
of Overhead Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70ft., and coal and ash handling plant. Specifi- 
cations, &c., from the manager of the Electric Lighting Depart- 
ment, Mr. C. Nelson Hefford, 1, Whitehall-road, Leeds. Tenders 
to the town clerk, Sir Robert E. Fox, by 11 a.m. Jan. 22. 


used, in contravention of sez. 33 of the act. 


War on German Trade in Belgium.— The president (M. L. Godchaux) 
| and the general secretary (M. P. Dorchy) of the Belzian Chamber of 


Commerce in London write us in order to draw the attention of 
English manufacturers to the splendid opportunity they have at 
present of making azranzements to be represented in Belgium. 
They say :— 

Amongst the good class of refugees there are a number who. before the 
war, acted for German firms and who are wishful to replace these makers 
by English manufacturers of similar goods, These refugees are here 
unoccupied and would be very pleased to apend their time in acquiring 
the knowledge of the lines they will be called upon to introduce later on. 
The Belgian Chamber of Commerce in London, 24,5t. Dunstan's-buildings, 
St. Dunstan's Hill, E.C., is at the disposal of manufacturers to put them 
in communication with suitable applicants for such posts. We further 
take advantage of the present to invite all employers who have vacancies 
for foreign correspondents, &c., to let us have particulars of their require- 
ments as the enforced idleness is very irksome to our countrymen. 


The GREAT NonRTHERN RarLway Co. (IRELAND) requires 
tenders by 10 a.m. Dec. 21 for supply of Electric Motors and 
Accessories, Sub-station Switchboard, h.d. Copper Wire and 
Bitumen Wires for their Dundalk works. Specifications from 
Secretary. Amiens-street Terminus, Dublin. 

Hornsey Town Council require tenders by 10 a.m. Jan. 2 for 
the supply and erection of l.t. Switchgear, &c. Forms of tender 


from the Borough Electrical Engineer. 
BIRKENHEAD Corporation invite tenders (by Jan. 12) for 12 


months’ supply of Motors (] A.P. to 15 H.P.) and Starters. Par- 
ticulars from Borough Electrical Engineer. 


Electrical Stores, &c. 


The owners of GaRFORTH COLLIERY, near Leeds, require 
tenders by Dec. 24 for One Year's Supply of Electrical Material, 
Castings, Iron and Steel, Oils, &c. 

SUNDERLAND Guardians want tenders by 10 a.m. Dec. 28 for 
six months’ supply of Electric Materials, &e. Forms of tender 
from the Clerk, 17, North John-street, Sunderland. 

FixcHLEY Urban Council require tenders by 4 p.m. Dec. 23 
for one year's supply (about 300 tons) of Fuel Oil for the elec- 
tricity works. Forms of tender, &c., from the Engineer. 


Structural Steelwork. 


Tenders are required by noon Jan. 6 for the manufacture and 
erection of the structural steelwork required for boiler and engine 
houses, &c., at the Nechells generating station. Tenders to 
the Secretary, Electric Supply Dept. 14, Dale End, Birmingham. 

"  Duxpee Corporation require tenders by Dec. 31 for Structural 
Steelwork of Extensions at Carolina Port generating station. 
Tender forms from the General Manager and Engineer, Elec- 


tricity Department, Dundee. 


Wiring, &c. 


Ayr Corporation require tenders by 9:30 a.m. Dec. 30 for 
Wiring new enteric fever block at Heathtield Hospital. Schedules 


&c., from the Burgh Surveyor. 


Generating Plant, Cables, &c. 


Tenders are invited by Mossel Bay Municipality (Cape Pro- 
vince) for establishing Electricity Supply Works. Contract 
No. 1 includes Suction Gas Engines of 70 m.m.P. (or, alter- 
natively, Steam Engines), Producer Plant, Dynamos ani 
Booster, Battery and Switchboard ; and Street Poles, Unde - 
ground Cables, Overhead Conductors, Insulators, &c. Specifics- 
tions from the Town Clerk, to whom tenders by noon Jan. 12. 
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Tramway Material (Extension of Time). 

The time for the receipt of tenders by JOHANNESBURG Council 
for the supply of a Tramway Lay-out (Points, Crossings, Rails, 
&e.) has been extended. Tenders will be received by the Town 
Clerk, Plein Square, Johannesburg, until noon Jan. 3. 

JOHANNESBURG Council also require tenders by noon Jan. 5 
for renewals end spares for Tramcar Motors, Controllers, Bogie 
Trucks and Brakes, Trolley and Car Fittings, &e. Specification, 
&e., from Controller of Stores, Municipal Offices, Johannesburg. 


Cables, Transformers, Sub-Station Switchgear and Cable. 

Tenders are invited for the supply of six 100 k.v.a. Single- 
phase Transformers, and also for the supply of quantities of Single- 

conductor Lead-covered Cable to the City of MELBOURNE. 
Tender forms. &e.. from the Agents for the City Council, Messrs, 
Mcellwraith. McFecharn & Co, Ppty. (Ltd.), 1, Billiter-square- 
buildings. London, E.C., to whom tenders by noon, Jan. 6. < 

The VicroniAN RAILWAY COMMISSIONERS require tenders by 
I1 a.m. Dec. 28 for Three Static Transformers. Specifications 
from the Victorian Railway Offices, Spencer-strect, Melbourne. 

Hornsey Council require tenders by noon Dec. 29 for e.h.t. 
Switchgear and e.h.t. three-core Cable. Forms of tender from 
the Borough Electrical Engineer. 

Telegraph and Telephone Instruments and Material. 

The AUSTRALIAN COMMONWEALTH Postmaster-General an- 
nounces that the date for the receipt of tenders to schedules 
304, 310. 311 and 316 is extended to Jan. 13, and the invitation 
for tenders te schedule 314 is cancelled. 

Tenders are invited for the supply of Paper-insulated Lead. 
covered Cable (schedule No. 328) to the AUSTRALIAN COMMON- 
WEALTH Postmaster-General’s Dept. Tenders to the Deputy 
Postmaster-General, Brisbane, by Jan. 6. 

The Deputy Postmaster-General, Brisbane, will receive 
tencers until Jan. 6 for supply of Copper Wire and Accessories 
(schedule 326). Npecitications from Commonwealth Offices, 72, 
Victoria-street. London, S.W. 

Electric Cranes. 

The Junta de Obras del Puerto de ALICANTE will receive 
tenders until noon Dec. 28 for the Installation of Three Electric 
Cranes. The " Madrid Gazette " of Oct. 22, containing con- 
ditions of tender (in Spanish) can be seen at 73, Basinghall- 
street, London. E.C. Local representation is necessary. 
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Warsart.—The Tramways Committee has accepted the followin; 
tenders for annual supplies :— 

National Rail & Tramway Appliances. brake blocks: Siemens Bros. 
& Co., tantalum lamps: Alfred Wiseman (Ltd.), pinion wheels ; N. Peace 
& Son, strand wire; British Insulated & Helsby Cables, mechanical ears ; 

Anti-Attrition Metal Co.. trolley wheels ; Dermatine Co.. point rubbers ; 
Dver & Young, controlling fingers: J. North Hardy & Son. linen frame 
tape and linen tape: British Thomson-Houston Co., paragon tape and 
acme tape; P. R. Jackson & Co., armature coils; Heap & Iohnson, 
earhon brushes: Pinchin, Johnson & Co., air drying voltalac ; Glacier 
Anti-Friction Metal Co.. bearing metal; Slack, Sellars & Co., track saw 
blades. 

The Electricity Committee has also accepted the following tenders : 

Callender's Cable & Construction Co., e.h.t. cables, £9,537 ; British 
Westinghouse Co., sub-station switchyear, £3,207, and three sub-station 
transformers (£790, 105.) ; Siemens Bros. Dynamo Works, rotary con- 
verters, £5,240, j 

COVENTRY, 
Corporation :— . 

British Thomson-Houston Co., turbo-alternator, £10,810; Babcock & 
Wileox, four marine-type boilers, £11.166 ; Worthington Pump Co., 
cooling towers, £3,260: Babcock & Wilcox, induced draught plant, 
£3,505; Stewarts & Lloyds, pipework, 22.486; Ed. Bennis & Co., 
bunkers. coal and ash-handling plant, &c., £11,016; E. Green & Son, 
four economisers, £3,524 ; Ed. Bennis & Co., stokers, £2,220. 

WorvERHAMPTON.— The Council is recommended to accept the 
tender of the Pulsometer Engineering Co. (at £136. 15s.) for the 
supply of a 5 in. Sterephagus centrifugal pump, and 12} B.H.P. three- 
phase enclosed motor and one motor panel. 

The Tramways Committee also recommends the acceptance of the 
following tenders: Callender's Cable & Construction Co., supply, draw- 
ing and connecting up of copper cable, £1,309. 16s. 6d. ; Rees Roturbo 
Mfg. Co., negative booster, £235. TU | dE 

METROPOLITAN ASYLUMS BoaRp.— The Board have extended for 
six months further the contracts with the Maxim Lamp Works for 
the supply of wire-drawn filament lamps, and with the British Insu- 
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lated & Helsby Cables for tapes. The tender of the St. Helens Cable 
& Rubber Co. (at £44. 7s. Td.) has been accepted for cable required 
for portable electric lighting plant. 

NvNEATON.— The Council has accepted the tender of Callender's 
Cable & Construction Co. for the supply and delivery of cables. 

The cable is to be taken over a period not exceeding four years, on the 
basis of copper at £52. 10s. per ton, and lead at market price at the time 
of ordering. 

Danrronb.--The Electric Lighting Committee recommend the 
acceptance of the following tenders :— 

Wm. Press & Sons, laving 14 in. c.i. pipeline, £562: Babcock & 
Wilcox, pipework, £490; Johnson & Phillips, switchgear, £332. The 
Council has been recommended to accept Fraser & Chalmers’ tender 
for the hire of a turbine. 

BarrERSEA (Lonpox).—The Metropolitan Water Board has 
accepted the tender of C. A. Parsons & Co. (at £3,634) for a high 
speed turbine and a slow-speed Gwynne pump for Battersea pumping 
station. | 

Torgvay.—The Council have accepted the offer of the British 
Thomson-Houston Co. for the supply of turbines, &c., referred to on 
p. 341 of our last issue. 

NEWCASTLE (InELAND).— The Urban Council have accepted the 
tender of the local electric light company to provide 16 street lights 
(including four of 50 c.p. each, on the road leading to the golf links, 

SWANSEA.—The tender of the British Thomson- Houston Co. (at 
£37) is recommended for acceptance for overhauling the turbo. 
alternators and condensing plant. 

Royal Ediswan Lamps for Ship Lighting.—The Edison & Swan 
United Electric Light Co. have received the lamp contract for the 
supply of “ Royal Ediswan " lamps for next year's requirements for 
the Cunard Steamship Co. 


PATENT RECORD. 


—___—_ 
SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been 
specially conipiled by Messrs. MEwWBURN, ELLIs & Pryor, Chartered Patent Ageris, 
70 and 72. Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at tke Patent Office the former is given in brackets after the titie. ps 


1913 SPECIFICATIONS. 
18,869 TuoRPE & TuosPz METER SynpicstTe (LTO.) Electrolytic devices suitable for 
use as or in *hecorstructior of meters, switches and other apparatus. 
23,444 TUCKER & CRABTREE. Electric switches. 
23.454 CoucH. Apparatus for electrolytically cleaning articles. (8) /1/13.) 
25.636 Beck. Means for automatically controlling railway trains or vehicles. 
25.919 ApAMSON. Electric switches, 
25.991 Parsons, Electric line selector switches. 
26.077 Comer. Music transmitting apparatus. (13/11/12.) 
26,497 Berry. Electrically and gas-heated cooking ovens. . 
26.83! Hearson. Means for use in controlling the temperature of electrically-heated 
cooking and sterilisine apparatus and the like. s 
27.360 GRIESBACH & VENNER TINE SWITCHES (Ltp.) Time-actuated mechanisms. 
28,346 ———  Arparatus for indicating and regulating temperatures. (Patent of 
addition not granted.) l . 
26,826 B.T.-H. Co. & Youns. Alternatine-current electric meters of the induction tyre. 
An alternatine-current electric measuring instrument consisting of a cup adapted 
to rotate in the eap of an electromagnet on which a roter. tial coil is mounted, ihe 
electromagnet having within the cup a pair of polar projections carrying Series ccils. 


1914 SrECIFICATIONS., . : 
133 Esteve. Electric lamps fed by dynamo-electric generators driven by irregular 
actuating means. (4/1/13.) 
925 ErLISON. Electric current controllers and like apparatus. 
3.405 GARDNER. Microphonic sienalling devices. A . 
8.138 HapLEv. Composition particularly suitable for insulating electric conductors. 
9,840 BETULANDER. Automatic or .semi-automatic telephone exchange systems. 
(23/4/13.) : rog 
10,707 COMPAGNIE POUR LA FABRICATION DES COMPTEURS ET MATERJAL D USINES A . 
Time alternate current meters. (8/7;13.) i : dae: 
12,659 A. W. PENROSE & Co. & Owen. Controlling apparatus for electrical lifts and 1 
1 co. T "n "i 
14,342 Gorrert. Combined insulating and fastening means for railway and like rats. 
(20/4/14.) [ o. , 
15.549 ALEXANDER. (Union Switch & Signal Cc.) Printing telegraph apparatus. 
15.55) ALEXANDER. (Union Switch & Signal Co.) Printing telegraph apparatus. 
17,487 Souler. Receiving systems fcr radio telegraphy or telephony. horizental 
A receivine system for radio telezraphy or telephony consisting of a hehe a 
conductor used for transmitting direct or low-frequency current by ordinary pud 
tion, such as the wire of a telephone or teleeraph circuit, a vertical antenna 7 a DE 
connected to the said horizontal conductor in the receiving end ofa dd ue 7. 
bridge and detector circuit superposed on the line ator near the vertical ante 


APPLICATIONS FOR PATENTS. 
+) are not open 10- 


Note.—The undermentioned Applications (except those marked oy kaye 
public inspection until after acceptance of Complete Specifications. der oben A d 

. open to inspection 12 months after the date attached to them, if they have not 2f Se ais 
previously in the ordinary course. Names within parentheses are those of ah is afixtd. 
of inventions. When complete Specification accompanies application an asteri ; 


November 9, 1914. 


22,199 Brown. Electric sienals. . 
22.213 HEgPBuRN. Concentration and cooling of a circu 


theretor. . ; 
22.227 RAILING & ÁNGOLD. Reflectors for miners’ safety hand lamps. switches and cut- 


22,228 RAILING & ANGOLD. Time-lag devices for automatic electric 


outs. A ‘cles an 
22231 Kinc & Woop. Trolley and other wheels for tramway and the like vehic: 
5imilar purposes. 


lating electrolyte and apparatus 
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'acture of iror. tubes and,the 


22.248 IMRAY. (Siemens-Schuckertwerke G.m.t.H.. Germany.) Transformers.* , 22,546 Cowper-CoLes. Electrolytic process for the manuiact 
22250 DowLinc. Electrically controlling devices at a d stance. ; like. | 
92.251 Murray. Train controlsystems.* —— 22,549 KersTING. Party system telephones. P boi 
2226| KosERT. Apparatus for electric riveting.” 22.550 MacNwicOL. Electrical heating unit and method of manufacture eae T" 
22265 MUIRHEAD & Co. & Squier. Telegraphy. : 22,554 BRITISH INSULATED & HELSBY CABLES, FULLER & Harsison. Duplex telephony. 
22270 OrssoN & PrLEIJEL. Construction and arrangement of self-induction coils for use November 16, 1914. "E 
in duplex telephone systems operating on the Pupin principle. (11/11,13, | 22,609 RouzgT. Regulating device applicable to self-induction cci!s or to windines of 
Sweden.)* Tesla transtormers used in wireless telegraphy or other applications of high 
November 10. 1914. frequency. 
22,614 HouNsrIELD. Electric ignition systems for internal-comtustion engines. 


November 17, 1914. 


Miners' satety hand-lamps. 
22.632 Cox. Compensating resistances for dynamo and motor field windines and the like. 


280 RAILING & ANGCLD. 


en Surton. Electric seat indicator. . 
22302 RENDELL. Braking apparatus for railway and tramway vehicles. 
92.310 B.T.-H. Co. (G.E. Co., U.S.) Electric lamps. 22.639 THomESON. Coil-winding and similar machines. 
November 11, 1914. 22,646 Kerr. Jointing tramway and railway rails by fish plates. 
22.353 CARTER. Electric motor and like horns. November 18. 1914. 
22383 Kuyser. Dynamo-electric machines. 22.674 TavLoR. Method: of using electric condensers for transformaticn of energy. 
a November 12. 1914. 22.691 BuiLERS (Lro. & Woop. Footsteps for telegraph and lixe roles. 
22393 ALLEN. Electric lighting fittings and the like. 22,715 BETULANDE® AUTOMATIC TELEPHONE Co. & AITKEN. Automatic and semi-auto- 
22.435 Barnum & DATE. Electric switches. (13,11,13, U.S.)* | matic telephone systems. 
22,437 GiMINGHAM. Arc incandescent lamps. 22,716 BETULANDER AUTOMATIC TELEPHONE Co. & AITKEN. Manualand semi-automatic 
Novemter 13, 1914. telephone s: stems. : 
22444 Hewitt & CARROLL. Operation of whcel guards amd obstruction-removers for | 22,732 ALL:*ANwNA. SVENSKA EtEXT3iSEA ARTIEBOLAGET. Rezu!lsting the speed of 
electric motors. (5;1,14. Sweden.)* 
November 19, 1914. 


tramcars. uus 
Electric incandescent lamps and methods 


22447 Scucrey. (Stephen Crebei, France.) 
and means for mounting them in lamp casings or lantern bodies. (Divided | 22735 Best. Miners’ safety lamps. 
application on 20.015. 14. 21.9.14 ) 22,738 DovLTOoN & PorwoRE. Tools or apparatus for effecting tke internal shaping of 
semi-plastic clay in the manufacture of telegraph insulators and tne like. 


22456 BAKER. [Instruments for speaking and listening bv telephone. 
2458 ALLEN. Electric lighting incandescent lamp and switch and the like. 22.74] PEDERSEN. Maenetos. l 
22464 CowrER-CoLES. Process for electro-plating iron and steel plates and the like. 22.779 WiLLIAMS. Dynamos. 


22465 & 22.468 CowrER-CorEs. Electro-deposition of metals. 
2,469 CowPER-CoLES. Electrolytically coating iron and steel plates with other metals. 


22495 NortH& ALLEN. Electricaldistributing-devices. 


November 14. 1914. 
EARL. Accumulator cell-boxes for train lighting and other purposes. 


November 20. 1914. 
22.804 A. P. LUNDBERG, G. C. LuNbBERO, P. A. LUNDSERS & Pz55. Control of electric 
circuits. : 


22.807 Compare. Wireless contrel systems. 
22.818 Royce & Roiis-Rovce. lenition control gears for internal-comiustion engines. 


22.826 B.T.-H. Cc. (G.E. Co: U.S.) Alternating electric current rectifiers. 


ee —— — —— À 


22.510 

22.535 Funck. Construction of magnetos. . 
22,544 Cowrer-Co.es. Process for the electro-deposition cf iron. 22,837 MELLERSH-JacKson. (Submarine Signal Ce., U.S.) Methed of and apparatus 
22,045 COWPER-CCLES. Electro-deposition of iron. tor producing vibratory motion.* 


DII RC HA A HACC 


FINANCIAL MATTERS. 


PTL BSE MULL TEUER CUCM 


9 were £3,840, against £6,492, and the passengers carried 157,650. against 
COMPANIES MEETINGS AND REPORTS. 265,763. The great decrease in the number of passengers carried, with 
——dá——— consequent loss of traffic, was due to the war. After paying tolls to the 
ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The capital expenditure | rusas Head Marine Drive (Tte), the net receipts were £3,018, against 
to Aug. 31, 1913, was £607.386. 15s. 11d., and the further expenditure | 2 A "T n Bet pront, Fi ua (pus £141 ought hs p )- qe. 
during the past year was £143,036. 11s. 5d. Deducting £12,074. 2s. 4d. e s ous Sur ane L Pet CENE dividen upon the pnt 
written off the total is £738,349. 5s. The capital necessary to keep pace | CME non-eumu ative preferenee snares, cartying forward fols. 
with the continued growth of the business has been provided for by INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
issues of 10,000 ordinary and 9,635 preference shares, and by £25,000 | The directors’ report for the year ended Sept. 30 states that the accounts 
5 per cent. debenture stock, The area of the districts covered by the com- | show, after provision for doubtful debts, a net loss of £18,921. 18s. 7d. 
pany s statutory powers is approximately 155 sq. miles; and a supply is | Transferring £50,000 from the reserve fund, adding £7,455. 10s. 9d. 
now available in 361 miles of streets, an increase of 59 miles during the | brought forward, deducting £12,500, the divided on the preference 
year. 2,932 new consumers were connected to the mains during the | shares paid in January and July and accrued to Sept. 30, and £12,500, 
year, bringing up the total number connected to 13,192, an increase of | the interim dividend on the ordinary shares paid in July, there remains 
16 per cent. The power supply has increased by 17 per cent.. the | a disposable balance of £13,533. 12s. 2d., which, after providing for the 
electric motors now connected being equivalent to 7,347 H.P. : while the | proposed dividend on the ordinary shares, will leave £1,033. 12x. 2d. to 
total connections (equal to 17,453 kw.), including lamps, motors, heating | carry forward, The directors recommend that the payment of the half- 
and other apparatus, have increased bv 24 per cent. ; the total units sold | yearly dividend of 5s. per share, or at the rate of 5 per cent. per annum, 
by 24 per cent. ; and the gross revenue by 25 per cent. The gross | be made to the preference shareholders, and that a dividend of 5s. per 
t share (tax free), amounting to £12,500, making with the interim dividend 


ILLU 


SST 


revenue for the vear amounted to £111,985. 19s. 11d.. compared with 

489.591, 23, 8d. for the previous vear, an increase of 25 per cent. After | paid in July a total payment of 5 per cent. for the year, be paid to the 
payment of debenture interest and management and general expenses in | holders of ordinary shares; both these dividends to be payable on the 
London and Adelaide, and after allocating £5.360 to debenture stock The directors much regret to have to make such a disappoint- 
kinking fund, there remains £40,492. 9s. 11d., to which must be added The war caused a 
£9,864. 14s. brought forward, making a total of £50,357. 3s. 1ld. De- 
ducting the preference dividend for the half-year ended Feb, 28. 1914, 
and the interim ordinary dividend of 5 per cent., paid in June. there 
remains £33,357. 3s. lid., which the directors recommend should be 
applied in paving the dividend on the 6 per cent, preference shares for 
the half-year ended Aug. 31, and the final dividend of 5 per cent. (tax 
free) on the ordinary shares (making 10 per cent. for the vear), and a 
bonus of 2 per cent., leaving a balance to carry forward of £10,815. 5s. 6d. 


Ist prox. 
ing statement. The loss is due to à number of causes. 
diminution of sales in England and the entire stoppage of manufacturing 
in France. The German army came within a couple of miles of Persan, 
and the works had to be closed and abandoned; but the most serious 
losses incurred have not been due to the war. The loss due to faulty 
organisation at the French factory, previously reported, fell on this year 
to a considerable extent, though that organisation has, we believe, now 
been put on a thoroughly sound basis. Then the foreign agencies have 
incurred a serious loss, partly through bad trade. in Australia, South 
: : America, Africa and Japan, and partly through certain unprofitable 
T wn datei ded eee RD contracts, As the main Chius of the trouble are, the directors believe, 
considerable decrease, At ac Val ike m wonedbettor thin d 250 end. and the works at Persan have been re-opened, they recommend 
last vear, but the ae had ale: un ere then "TS trustees for to the shareholders Ene lod poliev of taking £50,000 from the reserve a nd 
the demure holders AUN d " led oc d m c intereston thesdebens | P rig a dividend of 25 per cent., making 5 per cent. on the ordinary 
ture stock, The receipts were 424 637 lege £20,146 in 1913). and shares. The directors regret to report the complete loss on the coast of 
expenses £22 362 (a n 91 090) panes TU 275 fami £5,056) ` The | Madagascar of the s.s. " Buccaneer " while employed by the F rench 
balance to d b CM dE » dp og "y f Government on cable repairs. The ship was fully insured and the in- 
e to debit of profit and loss account is now £40,828. surance has been paid. The s.s. " Dacia " has been emploved for a 
BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—The directors’ | portion of the year, but the amount of submarine cable manufactured 
report for year ended June 30 states that, in order to maintain the usual | has been smal. ‘The works and machinery at Silvertown have been 
dividends, it will be necessary to supplement the profits by transferring | efficiently maintained. 
£10.000 from reserve, £152,377 has been charged against year's revenue | Persan, has been appointed an extraordinary director, 
pount, and net profit js £303,956. Adding £10,000 from reserve and | perg op THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—'Th 
Fen brought in, the total is £413.475. It is proposed to pay a final accounts for the vear to Sept. 30 show a profit of £18,063, against £21.636, . 
d DT PRU t K i pu wd n To er The balance (including £3,108 brought in) is £12,692, out of which £1,000 
Ansi APT a or PS y: RE M s eal ad is put to rolling stock reserve, £3,500 to maintenance of way account, and 
£280 965 e s Wd 3, and the balance aval S ` £1,000 to " third party Insurance reserve. Fhe directors do not deem 
497,792, against £256,965. it prudent to pay a dividend on the preference shares at present, but they 
DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The report to Oct. | hope to be in a position to pay during the current financial vear a dividend 
31 states that the season consisted of 112 days, against 126 days in 1913. of 24 per cent. on the preference shares (£3,759), leaving £3,442 to be 
"The mileage run was 28,203, against 36,142; the total traffic receipts added to next account. 


Mr. G. W. Smith, the company's late manager at 
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MELBOURNE ELECTRIC SUPPLY CO. (LTD. )—The directors' report for 
the vear ended Aug. 31 states that, in order to provide for future expan- 
sion a resolution will be submitted at the forthcoming meeting for the 
increase of the capital of the company by £300,000. divided into 20.000 
7 per cent. first cumulative preference shares of £5 each, and 200.000 
ordinary shares of £1 each, the latter to be converted, when fully paid. 
into £200,000 consolidated ordinary atock to rank equally with the 
existing ordinary stock. Should the resolution be passed, the directors 
propose to issue on Feb. 1 next 15.000 ordinary shares at par. and they 
also propose to issue, as and when required, a further £25.000 5 per cent. 
consolidated debenture stock, Tt is estimated that the proceeds of these 
issues will suffice for the capital requirements of the company at. Mel- 
bourne and Geelong for the next 12 months. The sum of £5.000 has been 
applied during the year in writing off certain items in the Melbourne 
plant account. The area of the suburban districts in Melbourne covered 
by the company's statutory powers ix approximately 74 sq. miles; anda 
supply is now available in 482 miles of streets, an increase of 72 miles 
during the year. 5,495 new consumers were connected to the mains 
during the year, bringing up the total number connected to 19.066 (an 
increase of 40 per cent. compared with the previous year), and repre- 
senting 16,113 kw. for lighting. The power supply has increased by 30 
per cent, the eleetric motors. now connected being equivalent to 
12.444 H.P.; the total connections. including. lamps, motors, heating 
and other apparatus, have increased by 32 per cent. : the total units sold 
by 43 per cent. (from 9.740.194 to 13.963.300 units); and the gross 
revenue by 30 per cent. At Geelong there are 1,839 consumers (against 
1.456). representing 2.050 kw. for lighting (against 1.734 kw.) and 
9.085 H.P. (against 1.846 H.P.) in motors. The units sold inereased from 
1.275.280 to 1.034.052. The gross profit derived during the vear from 
the Melbourne and Geelong undertakings amounted to £104,339. 18s. 9d.. 
compared with £77.002. 6s. Ild. for the previous vear, an increase of 35 
per cent. After payment of debenture interest and management and 
general expenses at the London head office, and after providing for 
debenture stock sinking funds, &c.. placing £5.000 to general reserve, 
£5,000 to suspense account (to meet cost of writing off sundry items of 
plant at Melbourne and Geelong), writing off balance of cost of issues of 
consolidated debenture stock in 1913 and 1914 (£10,560. 12s. 3d.), and 
placing £10.000 to dividend equalisation account, the credit balance is 
£43,803. 15s. 4d.. to which must be added £4.515. 16s. 3d. brought for- 
ward making a total of £48.319. IIs. Td. Dedueting from this sum the 
dividend on the 7 per cent. first cumulative preference shares for the half- 
vear ended Feb. 28. 1014, and the interim dividend of 5 per cent. (tax 
free) on the consolidated ordinary stock (paid in June) there remains 
£28,069. Lis. 7d.. which the directors recommend should be applied in 
paving the dividend on the 7 per cent. first cumulative preference shares 
for the half-year ended Aug. 3 l. and a final dividend of 5 per cent. (tax 
free) on the consolidated ordinary stock (making 10 per cent. for the vear) 
leaving £7.810. Hs. 7d. to carry forward, 


CITY NOTES. 


p AREE 


MEMORANDA (22. 17).—Bank rate 5 per cent, (since 
Price of silver, 22 j; d. 

A.E.G. ENGLISH COMPANIES. —Mr. C. F. de Nordwall informs us that 
he has resigned from the boards of the following English companies of 
the A. E.G. : The A. E.G. Electrical Co. of South. Africa (managing). the 
e AEG, Electric Co., the Electrical Co., and the British N. A.C. Motor 
Co. (managing). thereby ent irely severing his connection with the German 
electrical industry. Mr. C. F. de Nordwall, who has been a naturalised 
British subject since 1890. has joined Messrs. Vickers (Ltd.), to direct the 
commercial side of their electrical department. 

AUTOMATIC TELEPHONE MFG. CO. (LTD. )—The share and transfer 
books will he closed from the [7th to 24th inst. inclusive, for preparing 
the dividend warrants on the 6 per cent. preference shares for the half- 
year ending 31st inst.. on which date the warrants will be posted. 

CITY OF LONDON ELECTRIC LIGHTING CO. ( LTD.)—The transfer 
books and register of holders of the 5 per cent. first and 44 per cent. 
second debenture stocks of this company are closed from the 17th to the 


Bist inst., inclusive. 
CONSTANTINOPLE TELEPHONE CO.— The company's representative in 
the United Kingdom announces with regard to the half-year's interest 
which falls due on the 3lst., that the Finance Committee have taken legal 
advice, and learn that owing to the state of war now existing between this 
country and Turkey and the impossibility of obtaining the sanction of the 
board. the payment must be postponed. It is added that the telephone 
ained under the direction of the British staff. 
MANX ELECTRIC RAILWAY CO. (LTD.)— For the. vear ended Sept. 30 
the receipts were (27.537 ; gross expenditure was £17,390, leaving a surplus 
of C1O.146. with balance from last year (£2,179) the total is £12,325. 
Debenture interest reyuired £90,001. leaving to be carried forward, £3.32». 
The passengers earricd totalled 496,568, against 704.188 last vear. 
MARCONI COMPANIES.— On Tuesday Mr. Justice Neville sanctioned 


Aug. 8, 1914 


— 


_ 


service is beinz maint 


petitions by the Marconi Wireless Telegraph and the Marconi Iuterna- 
tional Marine Communication Companies and the Wireless Press (Ltd.) 
and articles of association bv 


for an alteration in their memorandum 
adding a clause which will allow them to establish a pension scheme and 
to subscribe to charitable institutions. 

YORKSHIRE ‘WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors have decided to pay on the Ist prox. a final dividend of 3 per 
cent, (being at rate of 6 per cent. per annum) on account of the dividend 
eecrued on the 6 per cent. cumulative preference shares, 


si -— METAL PRICES. 
Messrs. J. B. Garnham ns, 132, Upper Thamesstreet. London, E.C., under 
date December 16, the following as the present basis prices of Edad 
New METALS. per lb. per ton 
Solid Drawn Brass Tubes. . ..***» Bid. | Antimony .....e eee £00 0 0 
Solid Drawn Copper Tubesi...... 10$d. | English Lead... ......... £1910 Q 
41 4 


Brazed Copper Tubes ....sseeee 1054. 
Brazed Brass Tubes eovecosgerece 1034; OLD MRTALS. per ton. 


, Brass Wire a ee eeceooesnere Od. Clean Scrap Copper s.es» £5 
Copper Wire .....- »c.2009099996 9d. Braziery Copper Scrap. TIT 7h 5 B 
Rolled Brass ..-.-- secescsscese 79d. | Clean Scrap Brass.......»«. £4010 0 
Brass Sheets eos er sees seen eeeeee eid. O'd Lead s/«»*t*e* ec» c" "v £17 9 0: 
Old ZINC. occvccacvcccncece £17 10 0 
per ton. | Hollow Pewter ............ £90 0 0 
Copper Sheets "C" .£78 0 0 Black Pewter. .cccccsccoves £56 0 0 
Spelter P E E eae £23 Q 0 Gun Metal...» hn £51 10 0 
der date 


Mr. A. Joseph, Earl-street, London-road, Southwark. London, S.E., quotes 


December 15, the following prices of ScRAP METALS :— 
per ton. 
New Aluminium Cuttings. .. £4 O O Lead (less usual Dzaft) ...... £18 0 0 
Clean Mixed Brass ceocccese £42 0 0: Tea Lead. ....2 «ccce corn £17 0 0 
Clean Coppir..scccsececocs £53 0 om Old ZiNC. cevesccccvsscevece £21 10 0 
Braziery Copper. .........e..e £18 O O | Hollow Pewter .......ese.e £105 0 0 
Gun Metal wecsecceeeceseee £32 0 0 Shaped Black Pewter ...... £75 0 0 
Mr. Joseph can supply colder at the following prices per ton : Plumber's Solder (in bar 
or strip), £68. Commercial Tinman’s Solder. £88; Blowpipe Solder, £98. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPT 


+ 
uie wer | Ẹ de or dec] LEE. 
ended. a 0.0 Inc. or dec. 

"e $ Wenis| Amount, [I i 

t £ £ £ 
Aberdeen Corporation ... Dec. 9 1,610 | + 195. 28 46,861 1+ 918 
Anglo-Argentine ...««««*| n 9| 52112 | — 12,244 | $48 2,636,330. |— 91,375 
Ashton-under-Lyne......| » 12 378 | — 52] 37 | 16428 |- 557 
Ayr Corporation....-.+-- w^ I2 218 | — 17} 30 11,711 |^ 100 
Bath Electric Trams. Ltd} 4 9 220|— — 21| $2 46,936 |- 46 
Birkenhead Corporation. . » l3, 1219|— 40 | 37 46,402 |— 1,6l4 

Birmingham Corporation. XM MS e: E d m 
Blackbern Corporation ..| s» 9! ,979| — 206] 37 | 42880 |- 1022 
Bolton Corporation . ....- " dà, 2416|— 296] 37 | 100.384 |- 1,286 
fBournemouth Corporation, » 9 1.14 | + 27| 36 74,712 |— 3,939 
Brad‘ ra Corporation ...- „ 44 5,933 | — 61 37 229,168 |+ 8,868 
Brighton Corporation ....| s» 13 &ü2|— 9] 437 | 41,287 |- , 459 
tBristol Trams & Carriage ao Ud 73522| + 956] 49 421,904 |+ 25,155 
Burnley Corporation ... „ 12 1,303 | — 3:0] 10 14,074 |— 3 538- 
Burton Corporation....--| » 13 264 | -- 28| 37 11035 |+ 216 

Bury Corpcration ...-+-- Jg Po ous 2s "m Bn " 
Calcutta Tramways Co. .. „ 12,562,189 | —R3.455 10 |R486,619 |—R 56,349 

l 


Camborne-Redruth ..... " 9 112|— 4, 49 6,696 |— 183 


Cardiff Corporation ...... i» 
Central London Railway.. ie Es sô oe ws 2 
UE dE Lie heed £s - Pn as is - is 
rk Electric Trams Co... » 424 | — 50 | 49 24, 
„Croydon Corporation .... i 4 1.578 | — 38 | 35 61 Een » | 3 
P o uH "m M K 2 E 1 | §37 37288 l4 Ea 
ver Corporation... .- i P 40 i 
Dublin & Lucan Railway . ~ H iC6 i 12 E 3 10 us n 
P Cae a vagis D n 5495 | + 334 49 288.7001 |+ 1902 
ee Corporation ...++| » 1,238 | — 30 | tcO 38,39 |- 10> 
EastHamCouncil.......| », 12) 1,200 p , 
Erith Urban Council.....| =. A la j Boue 
er po aoa a ay e a. E 0197. | 19.48 "213 
ee —— e 1s 20,147 | — 495! 28 563,983 T 926 
SSO TAMS .cccceecos= » 96 — E — 
Gloucester Coron, eren on 3| i22 2 $e | 12032 | ti 
a rporation ..... » ,889 11 
Hastings Elec. Trams Co.. B 9 724 x 20 15 15:00 Z 2d 
Hong Kong...... eee s 8 i $10.132 | — $811 sa P ee 
Huddersfield Corpn...... » 14 | 2,270 | + 280 37 106,917 |+ 8,622 
Hull Corporation ......«.. » 12! 2,898{— 222} 37 | 1 14.499 |— 1,810 
Ilford District Council.... 5 12 593 | + 173| 36 20.95] |+ 4.212 
Ilkeston Corporation ee is y 113 | —= 8 36 4715 = 223 
Ipswich Corporation ...-- gee s 384 | + l6 | 37 17093 |- 2% 
Isle of ThanetCo.........| » i2 266 | — — 28, [10 3567 | 58 
rnare eee : AE = i n : 
anarkshire Trams Co. .. ‘is 0 1.659 | — 32 | 49 “4 6,812 
Lancashire United ...--- s 9 1.443 | — 41 | £49 AR * 3,256 
Leeds Corporation ...«..| » 12 | 8015 | + 2,057 | 37 | 304.806 |+ 1,784 
Leicester Corporation «««.|  » 12 | 208 + 69! 50 | 141,705 |+ 23H 
i orporation .....- »: 2 í 
pao ET Mer PTE | "E a t i bes a ui E a 
iverpoolCorporation....|  , 5 ; ag T: 8, 
L verpoo Orerhea aR. 12 oi 239 | 448 | 635,697 |+ 8,016 
andudnowColwynBayR 5^ eil 157 | + UU 43 1 "457 | "13 
London County Council .. M 45533 | - 
Penden Ele Ry. Co. 22 s 5399 qp 3079 35. 11352061 E ag 
ndon United.......... »" E it E M: i 
Lowestoft Corporation ... im. ve E d Ts - "43 
Me Corporation... sd $ i PAE E » dn i 
anchester Corporation ..| , 12! -r ! E - 2 
Mersey Railway ..... — se | i | E ase pa 
Metropolitan Dist. Rly.... » EG ae M 2 ss 
MEE Tasas NN Be | n e ER i ds 
etropolitan Railway ... . t i U : 
Nelson Corporation ..... iol -1 ES 2% g: " 

l ae 2 | 136, — 4 — 916 
Newcastle-on-Tyne Corpn., , 12; 5,€24 + P. 135 D l} 20,700 
Newport(Mon.)Corpn....|  ,, 5 743| — 171 35 29496 |= 1,679 
Northampton Corporation „ H S64 | p 491) 436 | 21.899 |+ 445 

OM oc oss x- h3 i» : = 
Per th | N, 3 ) Corporation RE 93 225 38 82,375 1,322 
er .A.) Elec. Trams.i e ` ue S 
Portsmouth Corporation. . '"* 12^ 20 2 f > 
Shale Corporation .....| ” «9 202 id T a re + "82 
eR bug v5. 9 | 94S | — 13 | 36 a |. [915 
a On.. . 1 ; 
Shanghai. RD en A | bod m. ND E 185012 ae 
hetfield Corporation....., n 1 ; "x | ga 2932 D 
Singapore Trams sese... | Oct. a oo = $1 Be ica I = 

mpton Corpn. ....! Dez. ; "E ^ [7 is 14. 
Southend Corporation....'  ,, : i x a Ao eu a 
Stiybidgetiyde dic Jt B. , 12| 603 | — '" 93/132 | 27,425 |- 2010 

ation ..' i 

Sunderland District...... B “Eng | "4 12 0 2 

Swindon Corporation ....i is d | m3 20 12 3,061 - Ad 
Tyneside Tram Co. ......! , 9 | 517 | I 7 24 18204 H 2113 
Wallasey Corpor don e. ies dont qon c oU 46.839 + 197 
W 4 mie ssec s 3 r 6:2 + 22 c 31,354 t ' 
Warvingion Corporations | | oae elei nie le 388 
Wolverhampton Corpn.. . ” 9 d TE | + 144 i (36 103,1 48 + , 2L 
Yorkshire W.R. Trams... p 13 | 352. + 12] l 2222 1.28 


* Partly elect 


(a) These comparisons are with the 
§ Plus 3 


$ includes omnibuses, &c. corresponding das year. 


$ Minus 2 days. Minus 3 days. 
* Plus 2 davs. 
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NOTES. 


The Position at Wednesbury. 

We fear that the presert position at Wednesbury Is 
typical of the state of affairs in many localities where the 
municipal spirit has been allowed to flourish irrespective of 
the consequences. As reported in our last issue, the Cor- 
poration are seeking powers to raise a further loan on account 
of their electricity undertaking, which at present has a 
capacity of only 737 kw. The difficulty is that there is 
already an outstanding loan of £33,993 and the present 
station. does nor permit of any great extension. In the 
near future it will be necessary to extend on another site 
if the undertaking is to increase. Originally we believe 
that the Corporation obtained its energy in bulk from the 
Midland Electric Corporation. Later on, however, it was 
doubtless felt that this was an undignified course, and so 
the Corporation proceeded to put down their own generating 
plant, consisting of three gas engincs. We think that a 
mere casual inspection of Wednesbury would be sufficient 
to show chat the chance of obtaining a good lighting load 
would b» very poor, but there should be an opportunity of 
obtaining a considerable power load on account o1 works in 
the neighbourhood. This being so, the district is obviously 
one which could be handled very well by à power company 
already in existence, but one which would present consider- 
able difficulties to a corporation starting in a small way. 
The present position is that a power load is waiting, but the 
Corporation are notin a position to quo:o rr ssor.able prices, 
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or to give a service that is satisfactory. Under the cir- 
cumstances it would be much more to the point for the 
Corporation to come to terms with the Midland Electric 
Corporation than to attempt the extension of a scheme 
which cannot give an up-to-date supply. 

Bact 
Switching Phenomena. 

A CONSIDERABLE amount of work is now being don. upon 
phenomena that occur during the opening and closing of 
various types of electric circuits, and by degrees our know- 
ledge of this subject is becoming reasonably complete. Such 
questions began to be of practical importance many years 
ago, when resonance phenomena were observed upon 
switching in long lengths of cable. It was found necessary 
to adopt certain precautions in these cases. Very little 
work, however, has been done on questions of this kind, 
except during recent years. In another column we publish 
an account of a further contribution to our knowledge in 
this direction by Dr. W. Linke. A number of interesting 
oscillograph records are reproduced showing what occurs. 
Thus, in the case of a transformer, the current rush on 
switching on may reach 120 times that of the stationary 
no-load current. Such rushes are harmless from the point 
of view of heating, but they must give rise to enormous 
mechanical forces which may do harm, and they may affect 
automatic cut-outs and similar devices, and thus be a source 
of trouble. Their effect, however, is easily removed bv 
including a small amount of resistance in the circuit, which 
mav be cut out by an auxiliary contact on the switch. Dr. 
LINKE deals with a number of other cases, and, in passing. 
rcfers to the characteristics of certain types of switches. Ít 
is sometimes said that an air-break switch breaks the flow 
of current at any point suddenly, whereas an oil switch 
breaks the flow at the moment when it passes through the 
zero value, and thus subjects the system to practically no 
shock. Dr. LINKE points out that the contrary is more 
nearly true. With an ordinary alr-brake switch the inter- 
ruption is more gentle than with an oil switch. Conse- 
quently the familiar tvp? of horn switch is to be preferred 
because it permits of a long arc; but for other reasons it is 
often not very desirable. There are many other interesting 
points in Dr. Linke’s Paper, for which we would refer our 


readers to another column. 
——9——- 


The Brisbane Dispute. 

SoME time ago there was a considerable upheaval in 
Brisbane and other parts of Australia bv the tramway 
emplovés, and strikes occurred of rather a serious nature, 
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the object being to secure higher wages and better con- 
ditions of employment. , Considering that a Conciliation 
Board exists in the Commonwealth, it ought to have been 
possible to avoid disputes of this kind. Ultimately it 
appears that the matter was brought before the Conciliation 
Board, and a decision was given bv which the emplovés 
obtained nearlv all they demanded, including an advance 
in wages. It appears, however, that the award of the 
President of the Court of Conciliation and Arbitration was 
ac once challenged, an appeal being made to the Federal 
High Court, and recently this Court gave judgment to the 
effect that many irregularities had taken place and that the 
labour organisation had acted in a manner which was 
irregular; the most important point, however, was that 
the Federal Court found that there was not a bona-fide 
dispute extending bevond one State, and, consequently, 
that the award of the Arbitration Court was ultra vires. 
We must confess that we never had anv svmpathy with the 
methods adopted by the employés in this particular case, 
and we are glad to find that they have not been able to 
secure the advantages they hoped. Possibly. after all that 
has taken place, they will learn the lesson that it is better to 
work along regular lines than to adopt methods which must 
ultimately result in defeat. 
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North-East Coast Bombardment.—It has been reported 
that during the recent bombardment of Hartlepool the works 
of Messrs. Richardsons, Westgarth & Co. were seriously dam- 
aged. This is incorrect, and, although several employés were 
killed, the damage to the works is only slight, and in no wav 
hinders the out put of the works. 

Wireless in a Chimney.—Accordirg to " The Times" an 
unauthorised wireless apparatus, which had been concealed in 
a chimney, was discovered in Liverpool on Monday. The dis- 
covery was made by a lady member cf the sanitary staff of the 
Corporation, who ncticed something in the fireplace of a house 
she was inspecting on the outskirts cf the city. She inquired 
what it was, but not receiving a satisfactory answer from the 
occupier she informed the police, who, on searching, discovered 
a complete wireless installation. 

Ship Lighting Rules.—Lloyd's Register of Shipping has 
recently made an addition to its Rules for the use of electric 
light on board vessels. In regard to electric cables passing 
through insulated holds it has been decided to add the following 
to paragraph 12 of its existing code :— 

Where cables pass through insulation they should be of the highest 
quality, and should preferably be armoured. They should be strongly 
protected against chating or other mechanical injury. They should be 
of at least the sectional area given in Table 1 for cables carrving twice the 
amperes which they will have to carry. The insulating materi! in their 
vicinity should be silicate cotton, not charcoal or cork. and where the 
cables pass through the wood linings of the insulation, the wood should 
be covered with sheet lead. 

London Lighting.—A fresh order has been made to supersede 
the present lighting order of the Secretary of State for the 
Metropolitan Police district and the City of London, which 
expires at the end of this month. This order differs from the 
order now in force only in the following two particulars : The 
use of any lights whatever for outside advertising or for the 
illumination of shop fronts is now prohibited. Formerly only 
* powerful " lights were prohibited, and the uncertainty as to 
what lights were " powerful " led to evasions of the order. An 
entirely new provision 1s inserted, requiring all vehicles to 
carry, in addition to any head lights which the existing law 

requires, a lamp which shows a red light to the rear. Ex- 
perience has shown that this is necessary in the present con- 
dition of the streets to protect vehicles from being run into 
from behind. This latter provision necessitates all bicycles 
and hand carts carrying a rear light. 
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Accident at the L.C.C. Tramways Station,—The following 
official account has been published of the breakdown at the 
Greenwich generating station of the London County Council 
tramwavs department on December llth :— 

The high-tension switehgear at the London County Council's generating 
station, Greenwich, is undergoing reconstruction necessitated by the pro- 
vision of larger turbine units in substitution for the old reciprocating 
engine units, and the work would have heen practically finished by tha 
end of the month. In connection with the fixing of larger cables, a 
wooden staging had been creeted underneath the hieh-tension switch 
gallery. At 5 p.m. on the evening of December llth, under normal load, 
à case containing oil immersed instrument. transformers exploded with 
great violence, scattering the burning oil in all directions, and igniting 
the temporary wooden staging. Almost instantly the whole was ablaze, 
burning out the generator cables and cables connecting the various 
portions of the high-tension apparatus, and shorting all the generators on 
load. "Three of the turbine generators running were protected hy 
reactances and. suffered no damage; two of the reciprocating engine 
generators had no reactances fitted, as thev will shortly be removed, and 
as a consequence of the short-circuits several stator coils were damaged, 
A complete shut-down resulted, and as soon as the plant was cool enough 
to handle steps were taken to ascertain the damage and effect repairs. 
One unit was connected up and running in 12 hours, and a second unit 
in 26 hours : the remainine units were replaced one each day, and the 
whole of them were at work within a week of the shut-down, with per- 
manent cable connections, and the two engine genefators were also 
repaired. The instrument transformers were constructed in 19:4. were 
rebuilt for a larger capacity five vears later, and have been in constant 
work sinee 1910. and are of a similar tvpe to others in the station. which, 
though they have been at work for some 10 vears, have given no trouble. 
Had the accident not occurred, the transformers which failed would have 
been replaced by more modern ones within a few days. and the staging 
would have been removed. Whilst the repairs were proceeding a 
restricted ear serviee was run through supplies obtained from the London 
Electric Supply Corpn.. the North Metropolitan Tramways, the County 
of London Electric Supply Co., the London United Tramways Co., the 
Leyton Urban District Council and the West Ham Borough Council. 
A special cable was connected from the generating station of the St. 
Pancras Borough Council to a local tramway sub-station, and à supply 
was given on the evening of December 12th. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. G. H. Green contributes the first instalment of an article in 
our Telephonie Supplement on the " Western Electric ` Machine- 
Switching ` Telephone System " (p. 390). 

An abstract of an article on the ‘ Successful Operation of a Tele- 
phone System Paralleling High-tension Power Lines," by Mr. C. E. 
Bennett. also appears in our Telephone Section. 

We give an abstract of an article on * Permanent Magnetixn of 
Certain Chrome and Tungsten Steels,” by Miss M. B. Moir (p. 385). 

We continue our description of the Extensions at the Lister-drive 
Station of the Liverpool Corporation (p. 385). 

An article on “Switching Phenomena in Connection with Elec- 
trical Machines and Transformers,” by Dr. W. Linke, appears in 
abstract (p. 382). | 

We publish an account of the discussion which took plese at Man- 
chester on Mr. W. Selvey's Paper on “ Power Plant Testing " (p. 389). 

Our Leading Article reviews Electrical Legislation in 1914 (p. 3903). 

We reproduce the repo:t of a Committee of the Physical Society 
on * Nomenclatur» and Symbols " (p. 402). 

Companies Meetings and Reports.—Mcetings of the British 
Columbia Electric Railway Co., Indis Rubber, Gutta Percha & 
Telegraph Works Co., International Light & Power Co., and Power 
Gas Corpn. are reported (pp. 111-412). 

The directors’ reports abstracted include those of the Burma 
Electric Tramweys & Lighting Co., Costa Ries Electric Light & 
Traction Co., Douglas Southern Electric Tramways and Elec ‘sical 
Securities Trust (pp. 411-412). 


APPOINTMENTS VACANT AND FILLED. 


A lecturer in electrotechnies is required for the South Atrican 
School of Mines and Technology, Johannesburg. Commencing 
salary, £360, increasing to £180 per annum. Applications to Messrs. 
Chalmers, Guthrie & Co. (Ltd.), 9, Idol-lane, London, E.C., by 
Dec. 31. See advertisement. | 

A lecturer in physies is required in the mathematics, physics end 
electrical engineering department of the Portsmouth Municipal 
College. Salary £125, increasing to £175 by £10 annual increments. 
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and, as at the present time he is engaged on military duties, Mr. 


Particulars and forms of application from the secretary, Mr. H. E. 
Percy Still was requested to act as honorary secretary during Mr. 


Curtis, See advertisement. i 
. * = : » ka . n 342 ye) i è « r » ri . 1 » age Ww 

An inspecting engineer is required by an electric power company. Brandreth's absence. Particulars were given 1n connection itt a 

recent breakdown of a Diesel engine at Oxford, and an interesting 

The subject is to be brought up again for the 

It was announced that the 


discussion ensued. 
further consideration of the Association. 
general question of Diesel engine insurance against breakdown would 


Nee advertisement, 
A working charge hand is wented for general repairs and upkeep of 
electrical plant in engineering works. See advertisement. 


dt d " ra ^ i ` . . $ "UN x* r4 à ' y i : ` , 
A shift engineer is required for an electric. power station. See | pe brought forward for discussion at the next meeting. which is to 
J be held on Friday, January 15, 1915. We are asked to state that any 


ailverlisement. 

A switchboard attendant is required for a medium size power 
station. See advertisement, 

Messrs. Crompton & Co. (lamp department), Chelmsford, is adver- 
ti ing for èn instrument test-rooin assistant. 

Applications are invited by the Commonwealth Public Service 
Commissioner, Melbourne, for two appointments as assistant en- 
cineers in the Chief Electrical Engineer's office, Postmaster-General's 
Department, Melbourne. Minimum salary £432, increasing to £504, 
jer annum. Applications to Commonwealth Public Service Com- 


missioner by Jan. 9, 1915. 


request for information concerning the Association and applications 
for membership should be addressed to the acting hon. sec., Mr. 
Perey Still, at 19, Cadogan-gardens, London, S.W. 


EDUCATIONAL NOTE. 


Crystal Palace School of Practical Engineering.— The 126th award 
of certificates for the winter term, 1914, was held on the 17th inst. 
in the lecture theatre of the school, Sir Francis Fox, J.P.. joint 
engineer of the Cape & Cairo Railway, took the chair, and Sir David 
Burnett and other trustees were also present. The various depart- 
ments of the school were open for inspection by the visitors. 

In the course of his speech, Sir Francis Fox asked the question, 
“ What are the qualifications for an engineer," and answered it in the 
following words :— 

** Do not rely too much upon the higher mathematics. I once met two 
Royal Engineers from Chatham who could reduce their calculations to 
three places of decimals, but that is not all that is necessary. In one of 
the bridges over the Thames there were some beautiful rivets put in, but 
when tapped with the hammer they were found to be filled in with putty, 
so decimal calculations were no use there. Begin with a good education. 
Apply practical commonsense. Use judgment and tact. "Treat work- 
men kindly and considerately and with real sympathy. In your work 
conduct yourselves as thorough gentlemen. Never give way to anything 
of an objectionable character, and carry out your work thoroughly and 
in a substantial manner. Be not only gentlemen, but be Christians." 


Mr. A. W. Allen has been appointed to succeed Mr. John Rawson 
a- general manager of the Midland Railway. Mr. Rawson will 
retire on the 3lst inst. Mr. Wm. Clowes will succeed Mr. Allen as 


indoor assistant to the general manager. 


INSTITUTIONS AND SOCIETIES. 


Electric Vehicle Committee.— A meeting of this Committee was 
held in London, under the chairmanship of Mr. R. A. Chattock, on 
December 4, when it was decided to make another effort to bring all 
electric supply undertakings into line in regard to a flat rate of 1d. 
per unit for the supply of electric energy for charging vehicle batteries 
at times other than those during " peak " load. It was also decided 
to approach those Undertakings which had adopted a high minimum 
charge, with a view to their reducing same to a figure more near to 
that which the Committee recommended. The matter of standard 
rim diameters for vehicle wheels was discussed, and it was decided to 
support the efforts, which, it is understood, are being made by the 
Motor Manufacturers & Traders’ Association, to get certain diameters 
standardised for this purpose. In regard to membership of the 
Committee, it was decided that the present members should hold 
ofhce until the 31st March next, when they may be re-elected by the 
hodies which they represent. It was decided to ask the British 
Electrical Federation, Ltd., to nominate a representative on the 
Committee. As to methods of charging electric vehicle batteries, it 
was decided to point out to the battery makers that the most 
convenient method of charging, from the charging station point of 
view, is that which is carried out at constant potential and auto- 
matically tapering current, and to ask the makers how far they can 
supply batteries to comply with this requirement. It was decided to 
confer with the Tungsten Lamp Association with regard to incan- 
descent electric lamps for use on electric vehicles, with a view to 
getting certain sizes standardised for this purpose. It was reported 
that the contributions received, or promised, to the Funds of the 
Committee up to date amounted to £184. I4s. It was decided that 
the accounts of the Committee should be audited after the termination 
of the financial year ending 31st March next, and a copy of the 
accounts circulated to those who had contributed. "The hon. 
secretarv announced that the first number of © The Electric Vehicle "' 
would be published in the coming week, and that copies would be 
‘ent round to all electric supply undertakings and to others. The 
Publicity Mail Cards would also be ready for distribution at or about 
the same time. A circular letter had been prepared dealing with 
these matters which would be sent round to electric supply under- 
takings within the next few days. "The final revision of the specifica- 
tion for the charging plug and receptacle was completed. It was 
decided to recommend that where the charging current required by a 
large Vehicle exceeds the safe current carrying capacity of the plug 
and its charging cable, two plugs and connections should be used in 
parallel The secretary was instructed to write to each of the 
| riicip al electrical journals, and to convey to the editors the thanks UP 
of e ee for the valuable assistance they had, individually Dale... esee By EE a 
ene’ collectively, afforded to the Committee in the latter's work, the ; 
feeling Leing expressed that it was largely owing to the pioneer work I enclose £ 5 d. toward the Prince of Wales’ 


of these Journels that the electric vehicle movement had taken root NATIONAL RELIEF FUND 
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in this country, 
Diesel Engine Users’ Association.—At the annual general meeting Name . 


( Ix eer a ce : ^ * m Ra. 
A this Association Mr. J. E. Edecome was re-elected President for 
Messrs. F. H. Francis and Napier Prentice were ACTORS siu sec ven v P ios TY 
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ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 

Meetings at Albemarle-street, Piccadilly, London, W. Six 
Experimentally Ilustrated Lectures adapted to a Juvenile 
es on “Science in the Home," by Prof. C. V. Boys, 

Tuesday, Dec. 29th. 
3pm. Lecture I.: “ Mechanics in the Home." 


Thursday, Dec. 31st. 
3 p.m. Lecture II. : “ Chemistry in the Home.” 


Saturday, Jan. 2nd, 1915. 
à p.m. Lecture IIL : © Fluids in the Home." 


Tuesday. Jan. 5th. 
j p.m. Lecture IV.: “ Heat in the Home." 


Thursday, Jan. 7th. 
J p.m. Lecture V.: " Electricity in the Home." 


Saturday, Jan. 9th. 
8 p.m. Lecture VI.: * Light in the Home.” 


ErEcTRO- HARMONIC SOCIETY, 


$ p.m. Smoking Concert at the Holborn Restaurant, London, W.C. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise atfected by the fighting 
in which our troops and ships are now taking part, urgently seeks oontri- 
butions however small. 'lheee can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


the ensuing venr, 
eleted members of the Committee in place of the two retiring 
ne tore : | bic: 
embers, Mr. Ww. E Brandreth was re-elected honorary secretary, 
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SWITCHING PHENOMENA IN CONNECTION WITH 
ELECTRICAL MACHINES AND TRANSFORMERS.* 


BY DR. W. LINKF. 


In the study of these switching plenomcnea it is necessary to dis- 
tnguish between two sorts of disturbance. There ace, in the first 
place, those which take place with a speed depending cn the perio- 
dicity of supply, in which case the current-displecement is more 
important than any questicn of voltage; and, in the second plece, 
there are those in which precisely the reverse holds, end whe:e the 
disturbance takes place with immense rapidity, so much so thet on 
overhead wires it may he seid thet the rush takes place with the 
: peed of light, in which case the voltage disturbance is of the first 
importance and the current phenomena of secondezy importance. 
i pert from the questien of the effects produced cn telegraph wi: es. 
The first cace to be considered is that cf switching in s trew- 
former. 


Fic, 1.—THE CURRENT ON SWITCHING ON A 30-KW, TRANSFORMER. 


of these phenomena, of which we select a few for reproduction and 
discussion. (The originel Paper contains a large number of oscillo- 
graphic records, to which the above remark applies.) 

Figs. 1 and 3 show the currents that may pass on switching on a 
transformer at a specially unfavourable instant. Fig. 2 is an 
oscillographic record of the normal current taken by the transforme: 
to which Fig. 1 refers, and drawn on the same scale. The author 
has made a number of 1ecords of this kind, in some of which th: 
current rush hed an amplitude 120 times that of the statio1a-y 
no-load current. The no-load current is between 6 and 10 per cent. 
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Fic. 2,—THE STEADY NO-LOAD CURRENT OF THE 50-KW, TRANSFORMER. 


of the iull-loed current ; tle cur. cnt tush is, the: ef5:c, between eight 
end 12 times the full-load current. These rushes aze harmless from 
the point of view of overheating, because they last for too short a 
time; they doubtless generate enormous n echanical forces, which 
from the practical point of view a:e not in general dangerous, seeing 
that the windings can be mounted in & sufficiently substantial 
manner; but they may affect automatic cut-outs, relays, fuses and 


such th'ngs. These rushes can be largely reduced if we insert an 


auxiliery resistance at the moment when the circuit is closed. Fig. 4 
shows the rush that may take place on connecting up a small trans- 
former. allowing & rush equal to 50 times the stationary no-load 


The euthor publishes a number of oscillogranhic reco:ds : 
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even if the switch is closed quickly. Thus we see that the rush of 
current can in this way be reduced to reasonable dimensions. and 
: that it does not by any means reach the full amount of the normal 
, current carried by the transformer under load. Experience has 
. shown that there is no need for any very precise adjustment of the 
amount of the auxilia-y resistance; it can be varied over very con- 
siderable limits, and Rogowski hes shown in the “ Archiv für Elek. 
trotechnik " (Heft 8, 1912), how the current-rush varies, if the switch 
has a number of contacts connected to the resistance at different 
ponts. We have seen that with the single-phase transformer the 
moment at which the switching takes place is of importance, and if 
it is dene at the pzecise instant at which the voltage-weve reaches its 
maximum, there is no rush of current; but with three-phase trans- 
formers this is not so. There is with a three-phase transformer no 
instant at which the current-rush can be entirely avoided. It is 
. difficult to follow events without some complexity on account of the 
| variable mutual effects of the windings and the ve-ying permeability. 
Still, with a switch with an auxiliary contact, connected to a resist. 
| ence, the rushes can be controlled as before. 
| Let us pess next to the question of switching transforme:s out of 
' circuit; these are obviously of the nature of loaded inductive coils. 
| Tt is often said that an ordinary switch breaks the flow of current at 
: ny point suddenly, whereas an oil switch breaks the flow of current 
| st the moment when it passes through the zero value; in other 
words, when the current is stopped, it at once assumes its stationary 
value. The contrary is, indeed, more nearly true. With an ordinarv 
switch, having an air break, the interruption is much more gentle 
than with an oil switch. "These things may be illustrated by Figs. 
6, 7 and 8, which show the switching out of an induction of 0-7 henry, 
| carrying 1,000 amperes direct current at 150 volts, firstly by means 
of an air switch, secondly bv means of a horn-switch, end thirdly bv 
means of an oil switch. In the last case, if the switch is provided 
with needle points, it is possible to prove the existeríce of pressures 
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Fic. 4.—THE CURRENT ON SWITCHING ON A 20-Kw. TRANSFORMER. 


vp to 7,000 volts, wLe:cc5 with & horn switch the p essu.e never 

riees above 300 volts. It is therefore clear that the voltage which 

aries on opening the switch depends on the rate et which the field 

changes, and thus on the speed with which the arc is broken. Thus 

we see that those switches which allow of a long a-c are those which 
, cause the smellest disturbance. The conditions with respect to 
alternate cur: ent a; e naturally similar. 

With rega-d to the switching in of polyphase windings, such as 
stators with open rotor, Fig. 9 gives a view of the current rush in à 
typical case, which relates to a 500 kw. poly pnace motor, runn'ng et 
1,500 revs. per min. as itn norme! speed, the stetor of which is con 
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Fia. 3.—THE CURRENT ON SWITCHING ON A 1,250-Kw. TRANSFORMER CON- 
NECTED TO A 3,000-KW. TURBO-GENERATOR WITHOUT ANY CONSIDERABLE RESIS- 


TANCE IN THE CONNECTING LEADS, 


curent. Fig. 5 shows the effect produced by an auxiliary resistance 
of such amount that it takes 5 per cent. of the supply voltage on 
no lead. If this resistance were increased in amount the rush 
would be still further reduced. Both these oscillographic records 
a.c drawn to the same scele. Resistance is introduced by a switch 
with an auxiliary contact; between the main and the auxiliary 
ecntects the resistance is connected in such a way that experience 
shows it is cut out by the act of switching in a fiftieth of a second, 

* Abstract of an article in the ''Elektrotechnische Zeitschrift,’ 
Heft 27, 1914. 


Fia. 5.— ThE CURRENT ON SWITCHING ON A 20-KW. 
TRANSFORMER THROUGH A RESISTANCE, THAT TAKES, 
UNDER STATIONARY CONDITIONS, b PER CENT. OF THE 
VOLTAGE NETWORK. 


nected up while the open rotor is at rest. Fig. 10 shows how this 
may be corrected in the same way a3 before by using a switch, which 
has an auxiliary contact connected to a resistance. The effect of 
these rushes of current in large motors is sometimes very serious ; 
the whole motor is violently shaken, and this communicates heavy 
shocks to the whole of the foundations; this, at any rate, is an out- 
waid sign of the enormous fozces at work, and the windings require 
to be specially secured, a point about which more will be said later 
on. A special intezest attaches to the case of switching in the stators 
of asynchronous machines with squirrel-cage rotor, when the rotor 
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is brought up to synchronous speed by some external means prior to 
switching on. This case has specially been found to be unsatis- 
factory, when such motors are connected to generators, thus forming 
a part of a motor-generator group. If the generator is of the direct- 
current type it was originally supposed that it would be possible to 
hring the motor generator up to speed from the direct-current side 
and then to connect the stator to the supply terminals. However, 
when the stators were connected up in this way there were found to 
be enormous rushes of current, the cut-outs opened, and the motors 
themselves received very severe shocks. Thus, in one case, experi- 
mentally tested by the author, it was attempted to carry out the 
above process on a small 12 kw. motor, the rotor being brought to & 
synchronous speed before switching on. The current rushes were 
found to be between five and ten times the normal full load current. 
It is clear that such rushes are a great nuisance from the point of 
view of the cut-outs, and may do immense damage owing to the forces 
set up between the windings and the iron, more particularly the heeds 


Fia. 6.—THE SWITCHING OUT OF AN INDUCTIVE RESISTANCE ON 
CONTINUOUS CURRENT THROUGH AN AIR-BREAK SWITCH. 


of the windings where they pass out of the iron. The switch with 
auxiliary contact and resistance is here again the remedy. A number 
of oscillographic records zre given bearing on this point, one of which 
shows the effect produced by a resistance that is capable of absorbing 
2 per cent. of the supply voltage. It is pointed out that in this case 
the amount of the resistance is of importance, for if the most suitable 
value is not chosen there may be either a rush on switching on or 
et the moment when the resistance is short-circuited. In the most 
favourable case the current rush ought not to exceed five times the 
normal no-load current, which is about of the same order of magni- 
tude as the full-load working current. If we pass to consider the 
switching off of such a motor it is plain that the energy stered up in 

the rotating field cannot be dissipated into space at once. If the 

rotor is closed the stored magnetic energy of the field is transformed 

in the winding of the rotor into heat. At the moment when the 
stator is switched off currents are generated in thc rotor winding, 

which tend to maintain the field at its original strength and keep it 

rotating with the rotor. But, seeing there is no furthe- supp!y of 


Fic. 7. —Tnk SWITCHING OUT OF AN INDUCTIVE 
RESISTANCE ON CONTINUOUS CURRENT USING AN 
AIR-BREAK SWITCH. 


stants of the machine. 


with open circuits by means of spa-k gaps, when the stator was 
switched off, showed that the highest voltages that were found were 
about three or four times the normal voltage, when modern oil 
switches were used. These a e values which would scarcely be 
dangerous to a well insulated machine, but it is a good plan always 
to switch otf the stator while the circuit of the rotor is closed. 

As for surges et the moment of short-circuiting generators, Punga 
was probably the first to point out that these current rushes might be 
very large in amount. This is now well known to practical men, but 
there is as yet no theoretical explana*ion that is entirely free from 
difficulties. However, physically considered, the problem may be 
stated as follows: Let us suppose the machine to be open-circuited, 
with a certa/n flux in the magnetic system and a corresponding 
amount of energy stored up therein. If the exciting current is kept 
constant end the machine is short-circuited, and a steady state of 
things has set in, we shall find that the magnetic flux has almost 
disappea:ed in consequence of magnetic reactions. In the time 


x 


Fio. 8.—THE SWITCHING OUT OF AN INDUCTIVE RESISTANCE ON 
CONTINUOUS CURRENT USING AN OIL SWITCH. 


Letween the moment when the excited machine was open-circuited 
and the moment when the stationary condition sets in, the magnetic 
energy stored up in the magnets must have dissipated itself. The 
stationary condition—+t.e., the amount of the short-circuit current — 
is defined by ohmic resistance, self-induction of the stator windings, 
and the magnetic reactions. In the first instant, after the short- 
circuit, the current is largely dependent on ohmic resistance, and the 
magnetic leakage around the conductors carrying the short-circuit 
current; at this instant, reactions have little effect, because the 
whole of the original field still exists. Thus the current at this 
instant is very much greater than the final and persistent short. 

circuit current. In consequence of the reaction of the stator winding 
on the exciter windings the exciting current will also be increased. 

The energy is thus converted into heat, both in the stator and in the 
rotor, and is derived from the magnetic energy stored up in the field 
system and also from the kinetic energy stored up in the rotating 
The magnitude of the current rushes depends on the con- 


masses. 
As we have seen, ohmic resistance and 


Stationary Current 
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Fia 9.—THE SWITCHING ON OF A 500-Kw. STATOR, WITH OPEN-CIRCUITED ROTOR AT REST 


energy from outside, both current and field die away accoraing to the | magnetic leakage are the first important factors; thus the current 


exponential law. But if the stator is switched off with an open rotor 
the energy stored in the field transforms itself partly into heat, as 
shown in the arcs at the switch-contacts, and partly it charges the 
ends of the winding in the fashion of a condenser and charges it with 
a high voltage. The extent of the voltage depends largely on the 
switching operations and also on the kind of switch that is used. An 
oscillogram shows the effect of switching off the stator of a 12 kw. 
machine with open rotor, a modern oil switch being used. Here the 
voltage on the stator at the moment of switching rises slightly for 
an instant and then suddenly dies away, and the same thing hap- 
pens on the rotor. The instructions with induction motors are often 
that the stator is only to be connected up when the rotor is either 
*hort-circuited or closed through a resistance. For switching on, 
this plan is certainly unnecessary ; but for switching off, it may be 
used to avoid a rise in voltage. A se:es of tests ce-ried out on roto; 


rush will be the greater the fewer the poles the machine has, since 
in the case where there are few poles the relative leakage will be 
smaller, other things being equal. Also a decrease in frequency will 
lead to an increase of current rush, since for a lower frequency the 
reactance due to leakage will be relatively smaller. It may be said 
that these considerations are confirmed by experience. 

Oscillograms are given showing the results of sudden short- 
circuits on single-phase and polyphase machines. The first relate 
to single-phase and polyphase machines of 30 kw. capacity, where 
the short-circuit current and the exciting current we:e found to 
reach momentarily a value equal to seven times their normal value. 
Then there is the case of a four-pole single-phase machine of 500 kw. 
capacity and a frequency of 15; he:e the momentary vaiues were 12 
times the normal. Furthe-, there is a polyphase 12,000 kw. turbo- 


ale nato-, end also a simila? machine giving single-phase current 
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and an output of 7,000 kw. In the former of these two cases the 
short-circuit current rose to 32 times its normal value, and this 
perhaps enables us to get some idea of the torque generated. If we 
take for big turbo-alternators the internal ohmic drop of about 0-8 
per cent. and the inductive drop about 2-5 per cent., we should get. 
if we neglected armature reaction on short-circuit, a current equal to 
37 times its ordinary value, and this agrees fairly well with the value 
32, as stated above. A little further calculation shows that the 
torque will be about seven times its normal value. "Thus it seems 
that a considerable part of the energy that is transformed into heat 
on the occurrence of the short-circuit is obtained from the kinetic 
energy of the rotating masses. This seems confirmed by the fact 
that the sp2ed of the machine on short-circuit was 5 or 6 per cent. 
below its pzoper value. These enormous current rushes cn short. 
circuit generate corresponding forces between the ends of the wind. 
ings and the iron of the stator; this often has disastrous results. 
Sometimes the stator windings ave almo: entirely deo ed, being 
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Fic. 10.—SUtppDEN SHORT-CIRCUIT OF A 10,000-KW. GENERATOR THROUGH A FUSE ON A HORN SWITCH. 


sist of hydrogen and light hydrocarbons. The3e gas bubbles mount 
to the air space in the switch chamber; they mix with the air con. 
tained the-e'n, and form an explosive mixture. This mixture is 
fired by glowing carbon particles which form on the ccntacts, and 
which ave carried to the top by the rise of the gas bubbles. Great 
imp ‘ovements have lately been introduced, but it is not right to say 
that the results ave as yet wholly satisfactory. In fact, no switch 
can be said to be absolutely safe against explosion if used in connec- 
tion with machines giving more than about 30,000 kw. or 40,000 kw. 
It may the-efore be interesting to give the results of a few tests 
that have been carried out by the Allgemeine Elektricitüts Gesell. 
; schaft on a short-circuited 10.000 kw. generator, the current being 
| carried by a horn switch. The tests were ca-ried out in such a wav 
tha* the generator, fully excited, was connected to a system of horns, 
the two horns being connected by a thin fuse. The generator was 
| short-circuited, and Fig. 11 shows the result. Here we find again 
the same phenomena that we-e noticed earlier in the Paper. The 
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completely bent out of shape, specialiy at the points whe.e the 
windings emerge from the iron. For the last 10 years these things 
have been recognised, and special methods have been adopted to 
give a proper mechanical supp ort to the windings at these vulnerable 
points. Photographs are given showing the plan adop:ed in the 
cases of two large machines. It is therefore right to say that any 
modern machine, prop2rly constructed should be safe against any 
damage of this sort. It is perhaps doubtful whether the windings 
can be so secured that in the case of a large network the machine 
could without damage be connected up when the phase is p-ecisely 
the opposite of what it ought to be. A mistake of this kind is, of 
course, due to an error on the part of the switchboard attendant, 
but up to the present there is very little experience to go upon. If 
we go back a few years to the time when the ends of the wind.ngs 
were insufficiently secured, it is safe to say that an accident of this 
kind was always attended with serious results. 
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Fio. l11l.— THE SHORT-CIRCUIT OF THE 10,000-KW. GENERATOR AS IN Fic. 10, BUT THROUGH AN OIL- 
VOLTAGE-CURVE AND CURRENT-CURVE. 


SWITCH. 


If, however, we can say that the machines themselves are safe in 
the case of a short-circuit there is a further great difficulty that may 
arise owing to explosions of oil switches on short-circuit. The 
ordinary automatic switches op:n usually a few periods after the 
short-circuit has a ‘isen, so that they endeavour to break the circuit 
while the current is still very much greater than the stationa-y 
value which the short-circuit current eventually takes. In the iast 
few years, when outputs have risen enormously, and when it is not 
unusual to find that the bus bars ave carrying 50,000 kw., and even 

more, there have been a very considerable number of explosions of 
oil switches. These à: c p:obably caused by a p-ocess which may be 
explened as follows: As the contacts sep: ate arcs are formed 
which decompose the oil. Thus gas bubbles aʻe formed, which con- 
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curves seem exiraordinarily smooth and regular. The voltage- 
curve has not a single sharp kink or rapid vibration. The arc rises 
gradually on the horns, its resistance gradually increases, the volt- 
age gradually rises from the moment of short-circuit till it reaches 
its normal value, while the current slowly falls to zero. Shortly 
before breaking, the arc measured along its length was from 3 to 1 
metres long ; the distance between the horns at the tips was 70 cm. 
This methad is naturally accompanied by an immense blaze of light 
and by a tremendous noise; whether it is at all likely to be suitable 
, for practical work must remain for the p:esent an open question. 
For purpose of comparison Fig. 12 gives the oscillographic record, 
showing the phenomena accompanying the opening of the circuit of 
the same machine as in Fig. 11, if a modern oil switch is used. The 
, oil has a very strong extinguishing power, and in consequence there 
, ave very rapid vibrations and very sharp kinks in the voltage curve. 
which produce very undesirable effects on the network connected 
tothe bus bars. In consequence of the 
difficulties that attach to the switching 
out of suddenly shortcircuited ma- 
chines by means of an automatic switch, 
it is very desirabe to reduce the short- 
circuit current asfaras possible. Thus, 
the only remaining means is to increase 
the reactance of the circuit through 
which the short-circuit passes. In Amer- 
ica there have been cases where artificial 
means have been adop‘ed of increasing 
the magnetic leakage, by having long 
ends to the windings where they pass 
out of theiron. But this introduces con: 
structive difficulties, and consequently 
the suggestion has been made to pu! 
the reactance in an outer circult— 
i.e., to connect big choking coils without iron cores in the external 
circuit of the machines. This. of course, affects the regulation of the 
! machine disad vantageously—i.e.. the characteristic of the machine— 
| showing the relation between terminal voltage and current, will bend 
down more rapidly. But this disadvantage is considered to be out- 
| weighed by the imp-oved secu-ity owing to a reduction of the current 
on short-circuit. Modern practice is tending in the direction of 
| these reactances for large units. The reactance coils ae built in à 
special concrete chamber in certain cases, and in the case of à 
| 1,000 kw. turbo-alternator may have a diameter of 1-3 metres. Án 
oscillograph record is given showing the effects produced by guch à 
| reactance, by which the short-circuit current! momenta-ily reaches 
I3 times its ultimate and stationary value. 
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end H beleng ng to the hysteresis curve. This influence depends 
for its volue largely on the dimension ratio of the specimen, a long 
narrow magnet being generally much less effected then a short thick 


PERMANENT MAGNETISM OF CERTAIN CHROME AND 
TUNGSTEN STEELS.* 


BY MARGARET B. MOIR, M.A., D.SC. 


bar. 
As the specimens examined were ell cylindrical rods about 20 em. 


in lerg'h and 0-9 em. in diameter, the variation of permanence of 
magretism with dimension ratio does not enter into the investigation, 
and the comparison instituted is simply between the behaviour, 
under similar conditions, of specimens similar in form, but varying 
in composition. In testing the specimens for permanence of mag- 
retism, the effect of repeated application of mechanical shock was 
first observed. Eech specimen, efter its intrinsic residual mag- 


netism had been observed, was dropped, end-on, from & height of 
To prevent the specimen being 


F Summary.—The author has investigated the permanent magnetic 
properties of certain chrome and tungsten steels. The magnets are sub- 
jected to repeated mechanical shocks and alternate heating and cooling, 
and the loss of residual magnetism during and after these and other 
“ maturing " processes is examined. A comparison is made between the 


different stecls used in the experiments. 


It is a well-known fact that of the residual megretism which a 
specimen holds when the applied field is reduced to zero, only & part 
js held with such a degree of firmress that it can be considered per- 
manent. In the case of some steels, the application of a very smell 
negative magnetising force is sufficient to reduce the residual mag- 
netism to zero, while in the case of others a very consicerabiec rege- 
tive field must be applied. This negative field is equal and opposite 
to what is known as the coercive force, which cen, therefore, be con- 
sidered as a measure of the firmness with which the residual meg- 
netism is held. The hysteresis curve of a specimen then, in ind;- 
cating the values both of the residual magnetism end the coercive 
force, gives us a considerable amount of information regarding its 


| metre on to a woozen slab. 
differently affected in its two directions, it was dropped alternately 


on either end, and tested megreto-metrically after 1, 2, 6, 12, 20, 30 
end 40 falls, or until its magnetism reached & constent value, un- 
affected by further falls. The specimen was then placed inside a 
steam coil which was fitted inside the magnetising solenoid, so that. 
the specimen could be heated to 100°C. while in position for testing. 
It was then alternately heated to 100°C. and allowed to cool to room 
temperature again, magnetometer readings being taken at both 
temperatures. The specimen at first lost a greater amount of mag- 
netism at each heating then it regained at the subsequent cooling, 
but the difference between the loss and the gain became smeller as 
the process was repeated, till a steady state was reached in which the 
loss of magnetism on heating was exactly belenced by the gain due to 
cooling. The specimen was then leid 2way end left for ebout a 
month, when its magnetism wes tested once more, and the proces: 
of application of shock, and heating and cooling repec:ed. After 
that it was left for some three or four months more, end tested again, 
but not this time subjected to eny further treatment. 

The most important results obtained for the six specimens are 


collected and shown in Teble I. : 


Table I. 


permanent magnetism. 
Prof. Silvanus P. Thompson, in a Paper f reed before the Institu- 


tion of Electrical Engineers, shows first of ell that. while in the pre- 
paration of a satisfactory magnet the material of which it is to be 
composed is naturally of primary importance, the shape and size 
must also be considered, and in addition the heat treatment to which 
it is subjected before magnetisation, a steel hardened by rapid 
quenching from a high temperature having in gereral a much 
greater coercive force than a specimen of the same steel cooled more 
slowly. Even when a suitable steel of suitable dimensions is chosen, 
however, and carefully hardened before magnetisetion, it is found 
that it does not retain all of its residual magnetism permanently, 
but that mechanical shock, change of temperature, contact with 


other magnete, exposure to demeguetising forces, and even mere 
It is found, indeed, 


; i : g B | M LI Nu l 
Percen- Re. Intrinsic Coe 
tage of sidual residual ` 


Iafter I after 
per- heating 
cus- and 


Percentage loss , Total 
j xt, pers 
by per- | by heating centage 


lapse of time, all tend to diminish its value. 
thet while a part of the residual magnetism seems to be really per- chro. mag. mag- — foree. € i | | | 
manent, a part is only apperently SO, end this pert gradually dis- mium. netism netism. sion, cooing. cussion, and cooling loss. 
appears, Now this decay of magnetism can did ALES e aids 1 660 ^ 295 28 275 245 68 | 95 163 
ways: by the repeated applicetion of mechenical shock, for in- | 4,5 | 600 374 39 — 354 334 j 53 ; 53 10-6 
stance, or by alternate gentle heating end cooling. or by prolonged 8 | 580 385 16 |. 371] 364 3-6 | T 5:65 
exposure to a gentle heat, and thus the magnet cen be brought 12 435 332 54 398 322 1-2 1-8 3-0 
rapidly into a permanent state. This process. by which the remove 16 340 — 286 | 56 284. 278 | OF 21 28 
20 330 | 252 | 44 239. 235 | 52 | 1:5 67 


of the non-permanent part of the residual megectism is hastened, is 
termed “ maturing ` the magnet. 

A number of cerbon end alloy steels have been examined by 
Various experimenters. None of these steels have been quite satisfac - 
tory. The ideal at present aimed at is the production of en alloy 
stecl which shall have, after suitable treatmeat, 2 coercive force of 
80 (G.S. units and e residual magnetism of 800 C.G.S. units. There 
is still need for further investigation of the permanency of the mag- 
retism of various series of alloy steels. I, therefore, decided to 
undertake the examination of some of the series, and commenced my 
work with a graded series of chrome steels supplied by Sir W. G. 
Armstrong, Whitworth & Co. (Ltd.), and containing respectively 
I, 4-05, 8, 12, 16, and 20 per cent. chromium. Attention was con- 
eentrated on the quenched specimens, which, though they do not 
fulfil the desired ideal, yet retain sufficient permanent megnetism to 
make useful magnets; the annealed specimens have such & small 
coercive force as to rencer them not worth investigation. 

The method of procedure adopted in magretising the specimens 
before testing the permanence of the magnetism Wes 83 iollows : 
Eech specimen after being quenched from 900°C. in water at room 
temperature was placed inside the magnetising helix of a Gray-Ross 
magnetometer,t and after having been demagnetised by reversals 
to remove the sensitiveness to magnetism induced by quenching. 
wes submitted to a magnetic test from which its hysteresis curve 
could be obtained. The maximum field, which was of sufficient 
strength to saturate the specimen, was then applied once more, 
and the field gradually reduced to zero (a gra<iual diminution having 
been found to give more satisfactory results than a sudden removal 
of the magnetising force), and the residual magnetism noted. The 
value of the residual magnetism obtained in this wey is much less 
than thet obtained from the hysteresis curve, owing to the de- 
megnetising influence of the ends of the magnet—en influence for 
which corrections were made in obtaining the absolute values of I 
ee OE Se ee 


The specimens token in order had to be given respectively 20, 30, 
20, 12. 12, end 30 fells before further percussion ceased to affect them, 
the first fell being generally the most effective in reducing the mag- 
netism. The first. heating elso produced a greater reduction than 
env subsequent heating; aad 7, 5, 4. 3, 3 end £ successive heating; 
and coolings in the case of the six specimens were sufficient to set up 
a evclic state, efter which further hectings and coolings produced no 
further change in magnetism. 

When the six specimens were re-tested efter the lapse of a month, 
the megrctism of specimen I. wes found to havedeteriorete slightly, 
by less then I per cent., while thet of sp-cimen V. had gained about 
0-4 per cent., the magnetism of the other specimens remaining un- 
altered. but neither percussion nor heating 2nd cooling then produced 


any further change, end when the specimens were tested agein some 
three or four months later the seme constant value wes meintaine:l 
in each esse. In compeing the results obtained for the six speci- 


mens (see Table 1.). it will be noticed first, thet while the corrected 
velues of the residual megnetism diminish steadily with increasing 
percentage of chromium, the intrinsic residual megnetism at first 
increases, end then steadily falls off, the specimes containing 8 pez 
cent. having the largest. value. The velues of the coercive force also 
increase to à maximum end then fall off with increesing chrome con- 
tent, but the maximum in this case is only recched with the fifth 
specimen of the series. 

Specimen I., which has a coercive force of only 28 C.G.S. units, 
loses by percussion and thermal treatment 16-3 per cent. of its mag- 
netism, Specimen JI. loses 10-6 per cent., and specimen IIT, 
which has the greatest intrinsic residual magnetism both before and 
efter treetment, loses 5:5 per cent. The next two specimens retain 
& very great proportion of their magactism, losing only 3 and 2-8 per 
cent. respectively; but while specimen IV. is, efter treatment, 
nearly as magnetic s specimen IL, specimen V. is considerably less 


i Abstract of an article in the ‘“‘ Philosophical Magazine.” : . : 
t " Journal," Inst. Elec. Engineers, February, 1913, p. 80. so. The lest specimen of ell, specimen VI., is less magnetic still, 
and loses nearly 7 per cent. of its magnetism in maturing. Con- 


t " Proc," Roy. Soc. Edin., XXIX., p. 182 (1909). 
C 
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sidering them from the point of view of satisfactory magnets then, 
specimens I. and VI. would be at once discarded as being both less 
strongly magnetic and less permanent than some of thc others. 
From the point of view of rctentivity, specimens IV. and V. are 
almost equally good ; but as the amount of magnetism held by IV. 
is considerably greater than that held by V., the former makes un- 
doubtedly the superior magnet. Specimen ILI. retains most mag- 
netism oí all, and, though it loses over 5 per cent. in maturing, is still, 
even after that, more magnetic than any of the others. Specimen 
II. is originally much more magnetic than IV. and not much less so 
than Ili., but losing over 10 per cent. of its magnetism on being 
submitted to percussion and thermal treatment, it is eventually only 
a little better than IV. It would appear then, that in making a 
chrome-steel magnet of the dimension-ratio of the specimens ex- 
amined, the choice would be between that containing 8 and that 
containing 12 per cent. chromium. If retentivity were the first 
consideration, then the 12 per cent. specimen would be superior, 
while if a considerably stronger magnet were desired, and retentivity 
might be to some extent sacrificed, the specimen containing 8 per 
cent. would be the more satisfactory. 

It is perhaps of some interest to compere these results with those 
obta ned by W. Brown.* who has atso examined the effect of percus- 
sion on the permanent magnetism of chrome steels. The series 
examined by him also consisted of six specimens, none of which, 
however. contained as much as 10 per cent. chromium. 

From his results it was found tha* the most satisfactory percentage 
of chromium for a permanent magnet seemed to be about 2 per cent. 
The dimension-ratio of the specimens used in this investigation was, 
however, 33, as compared with about 21 in the case of mv work. 
Mdime. Curiet hes also examined some chrome steels in the forin of 
square bars, 20 cm. long and 1 cm. broad, the dimension-ratios of 
which are nearly equal to those of the steels I used, and her work 
shows an improvement in magnetic moment with increasing per- 
centage of chromium beyond the percentage found to be best by 
Browa. 

A genera! comparison between the behaviour of the stcels of 
different dimension-ratios suggests, therefore, that while a fairly 


high percentage of chromium gives the most satisfactory magnet | 


where the dimension-ratio is about 20, smaller percentages of 
chromium are desirable if the dimension-ratio is to be increased. 
It wes decided, rather thon to carry this series of tests any further, 
to examine the cífect of the same treatment upon another series 
preferably of more highly magaetic steels, aad the graded series of 
four tungsten steels whose composition is given in Table Il. below 
was accordingly obtained from Sir W. G. Armstrong. Whitworth & 
Lo. (L*d.). 


Table II. 
Percentage composition. 
Specimens. 
Carbon. Tungsten. Manganese. 
7. EEE EA 0-44 2-88 0 24 
«B vsricetwietata iis 0-4: 5-85 0-26 
( soos Mns 0 43 8-72 0:25 
0-26 


DD — 0-43 11-65 


It is well known that the hardness of tungsten steels vastes very 
considerably with the temperature at which quenching occurs, and 
that to obtain a complete record of the behaviour of the steels as 
permanent magnets, it would be necessary to examine them in the 
different conditions of hardness brought about by quenching at 
various temperatures, It was decided, therefore, to commence the 
investigation by quenching the steels from 900°C. and examining 
them in that condition, and only the results thus obtained are in- 
cluded in the present Paper. The procedure in the case of these 
steels was exactly similar to that in the case of the chrome steels. 
The chief results obtained are shown in Table III. :— 


Table III. 


when left for one day after having been given 30 falls, had its mag. 
netism spontaneously increased by about 5 C.G.S. units, but other 
10 falls wiped out this increase, and brought about the state where 
further falls ceased to affect it. In the case of each specimen, there 
successive heatings and coolings were sufficient to set up a cyclic 
state in which the loss of magietism due to heating was exactly 
balanced by the gain duc to cooling. After this state of constancy 
was reached. each specimen was laid aside for a month and then 
tested once more, when the magnetism was found to have fallen off 
slightly in each case, bv about 0-25 per cent. Neither percussion nor 
heating and cooling was then found, however, to have any further 
effect. 

On comparing among themsclves the results obtained for the four 
specimens, it is to be noticed first that while the corrected residual 
magnetism diminishes with increasing tungsten content, the intrinsic 
residual magnetism is practically constent, while the percentage of 
tungsten increases to 8-72, but falls off with further increase. The 
coercive force is very nearly the sme for all four specimens, being 
only a little greater for higher percentages of tungsten, and as 
might be expected from this simile-ity, the percentage loss of mag- 
netism is practica!lv the same in the four cases. Though the tota! 
percentage loss is the same, however, there is considerable variation 
in the loss due to the two causes, percussion and change of tempera- 
turc, the percentage loss by percussion being least for the first speci- 
men and increasing to a maximum with the third, after which it 
falls off again, while with the loss due to change of temperature, 
exactly the reverse is the case. For the purpose of a satisfactory 
magnet which is to resist both percussion and change of temperature, 
then, there is verv little to choose between the first three specimens, 
though they are a'l superior to the fourth which has a lower intrinsic 
residual magnetism, but if the effect oi percussion only need be con- 
sidered the first is the best, while if the maguet is to resist change of 
temperature only, the third is the most satisfactory. 

Though none of these specimens is so satisfactory from the point 
of view oi permanency 2: the chrome-stcel magnets containing 8 per 
cent. chromium and upwards, they ere all, even after being sub- 
mitted to shock and change of temperature, much superior in mag- 
netic intensity to even the best of the chrome steels. The most 
striking thing about the results obta‘ned for the four tungsten steels 
is, however, neither their residua! magnetism nor their coercive force, 
but the extraordinary similarity between them. It seems very re- 
markable that when quenched at 900°C. a specimen containing as 
much a3 8-72 per cent. tungsten should be ha-dly superior to one 
containing only 2-88 per cent., while one containing 11-65 per cent. is 
actuallv inferior. 

This investigation, then, as far as it has gone, shows clearly that 
when a tungsten steel is quenched from 900°C., no advantage is 
gained either in intensity or permanence of mag etism by increasing 
the percentage of tungsten. When the research is carried further, 
and the effects of quenching at different temperatures are observed, it 
will be of interest to note at what point an increased percentage of 
tungsten gives either a stronger or à more permanent magaet. 


EXTENSIONS AT LISTER DRIVE STATION, LIVERPOOL. 
(Continued from p. 361.) 


THE TURBINES. 


The steam turbine is designed for a normal continuous full- 
load output of 6,000 kw. at 1,500 revs. per min., with steam at 
200 lb. per square inch, superheated 200°F., and exhausting 
into a vacuum of 28in. (bar. 30in.), this vacuum being 
measured at the exhaust branch of the turbine. The bucket 
wheels are of high-class steel accurately turned and balanced, 
having grooves turned in their periphery for the reception of 
the revolving buckets. The glands consist of carbon rings 
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£i Pereen- Re- Intrinsic | Co Lafter | I after | Percentage loss | Total | pressed against the shaft by garter springs and sealed with 
t age of sidual! pud cive | Pet gui. cem Sec Gs hen Rao steam, the space inside the outer ring being maintained gi 
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"dl DERI n . ` .€ s . 
D 11-65 685 | 448 | d 435 , 408 2-0 6-0 | 8-9 high-pressure steam enters the centre of the turbine casing, 


are only required to withstand approximately atmospheric 


The first specimen required 20, the second 30, and the other two 
40 falls each before a constant state was reached. The last specimen 


-—- 


* * Proc," Roy. Dub. Soc., Vol. XII., p. 349 (1910). 
+ “ Bull.” de la Société d'Encouragement, pp. 36-76. 


pressure at the high-pressure end of the turbine, and a pressure 
corresponding to the vacuum in the condenser at the exhaust 
end. These glands are removable without disturbing the rest 
of the turbine. 
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The bearings are lubricated by oil nnder pressure from the 
main lubricating system, and are water cooled. A thrust bearing 
is provided to lI cate correctly the wheels in an axial direction, 
and to take up any small end thrust. The oil pump is valve- 
less, and pumps oil frem the main oil tank through a replace- 
able strainer. An oil return box and regulating valve are pro- 
vided on each bearing by which the quantity and temperature 
of the oil passing can be observed and regulated. An auxiliary 


Fie. 3.—7,500 K.v.A, TURBO GENERATOR, LISTER DRIVE, LIVERPOOL, 


pump is provided for priming the lubrication system before 
starting up. The oil strainer allows the sieve to be removed, 
and a spare one substituted in a few minutes whilst the turbine 
is running without interfering with the oil supply. 

The governor is carried on a vertical shaft running at a low 
speed, and driven by worm gearing from the main turbine shaft. 
It is of the centrifugal type, and is driven from the same 
vertical shaft as that driving the oil pump. The function of | 
the governor consists in controlling a small hydraulic pilot 
valve, which admits oil at a pressure of about 60 Ib. per square 
inch on either side of a rotary piston attached to the cam shaft 
which operates the steam controlling valve. Each controlling 
valve admits steam to a small group of nozzles, and with 
severa leontrolling valves, which open and close successively, 
the length of the steam belt is always kept proportional to the 
load. The oil pressure for the controlling piston is obtained 
from the common lubrication system. An arrangement is 
provided by which the speed may be adjusted by hand 5 per 
cent. above or below the normal rated speed when the set is in 
operation, The governing is within 2} per cent. total varia- 
tion between no-load and full-load. The momentary variation 
in speed when full-load is thrown on and off is 5 per cent. A 
safety governor is also provided and consists of an unbalanced 
steel ring held by a helical spring concentrically to the turbine 
shaft as long as the speed of the shaft remains normal. Should 
the speed exceed 12} per cent. above normal speed centrifugal 
action will overcome the spring, and cause the ring to fly over 
Into an eccentric position. In this position it will strike a 
trigger, and allow the emergency valve to close. This valve 

can also be operated by a hand tripping arrangement. 


THE GENERATOR. 


The coupling between the turbine and generator is a double 
claw flexible coupling, and is contained in the pedestal which 
carries the two middle bearings, the claws being lubricated with 
9l. The alternator is of the three-phase revolving field type, 
and is designed to give a normal full-load output of 7,500 k.v.a. 
at 80 per cent. power factor 6,600 volts, the frequency being 
50 cycles per second. 

The stator frame is of cast iron hollow section thoroughly 
Well ribbed to ensure ample stiffness. Detachable panels, 


consisting of twe pieces of planished steel with a layer of felt 
between them are fitted to the outside of the frame. These 
panels match up with the lagging on the steam turbine, and 
give a uniform appearance to the whole set. By removing 
these panels access is given to the inside of the stator for clean- 
ing and inspection purposes. The stator frame is constructed 
in one piece, this being extremely desirable on account of the 
large number of joints to be made in the stator winding ; the 
holding down bolts and hfting shackles being 
arranged so that they are covered up by the 
panels mentioned above. 

The rotor consists of steel discs mounted 
directly on the shaft, and firmly secured bv 
heavy forged flanges and bolts passing right 
through from end to end. Slots are provided 
on the outer surface of these discs to carry 
the windings, which are supperted through- 
out their length. Ducts are provided at 
frequent intervals in the rotor to allow 
ventilating air to pass through and ensure 
efficient cooling. The rotor windings consist 
of flexible stranded conductors with impreg- 
nated cotton covering, the insulation being of 
horn fibre, varnished cambric and mica. The 
end turns are held against centrifugal force 
by stout steel rings of great tensile strength. 
The slip-rings consist of heavy section steel 
rings mounted with a shrink fit on mica 
insulated sleeves. Graphite brushes are used 
mounted in holders which are distributed all 
around the rings. This arrangement ensures 
that if the rings become slightly eccentric at 
: least one brush must always be in contact. 
The brush boxes are bolted to two substantial bronze rings, 
and can be easily renewed if necessary. The rotor is accurately 
balanced when running over speed. The balance weights are 
readily accessible, so that readjustment of the balance can be 
effected if this is found necessary at any future date. 

The shaft is of high quality forged carbon steel, carefully 
annealed to eliminate any shrinkage stresses. "The diameter 
in the journals is sufficient to give mple torsional strength and 
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Fia. 4.—TURBINE DRIVING AUXILIARIES OF 7,500 K.v.A. TURBO 
GENERATOR UNIT 


a suitable specific loading pressure. The centre portions of 
the shaft are cut away to leave a cruciform section, thus form- 
ing passages to the rotor for ventilating air. The bearings are 
self-aligning, and proportioned to give suitable bearing pressure 
and rubbing velocity. A continuous supply of oil is fed in, 
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which ensures proper lubrication and also carries off any heat 
generated. 


The machine is provided with double end shields, and | 
Ventilating air is drawn in between these from the space below : 


the base-plate. When this air enters the machine it takes two 
paths ; the first is through the rotor and the rotor windings, 
the second is through the stator and windings by way of care- 
fully designed fans fitted to the ends of the rotor. The air 
which escapes from the rotor also passes through these same 
ducts, but by separate channels, so that the two streams of air do 
not mingle at any point. The quantity of air needed for cooling 
the generator amounts to about 25,000 cubic ft. per minute, 
this quantity being circulated by the fans provided on the rotor. 


To facilitate assembling and dismantling small extension ' 


pieces are provided for the shaft, and the rotor can then be 
drawn out end ways. The exciter is a shunt wound machine 
of normal construction, having four main poles and four com- 
mutating poles. 
125 volts. The armature windings of the exciter consist of 
formed bars carried in slots. The exciter is driven by means 
of a flexible coupling from the main alternator shaft, and pos- 
sesses a separate outboard bearing. The coupling is carried 
inside the main bearing pedestal of the alternator. The 
brushes are fixed in position at all loads, and the exciter is 
capable of supplying excitation current for the alternator 
under all conditions of operation specified. Two rheostats are 
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Fic, 5.—GENERAL VIEW OF ENGINE Rooy, STATION No. 2, LISTER DRIVE, SHOWING 7,500 K.v.A. 


Unit IN BACKGROUND. 


provided, one for insertion in the main field, which is elec- 


trically operated, and one in the exciter field. 

The combined base-plate of the machine 1s of heavy box 
section, and 1s made in two halves, which are bolted together. 
The piping for the oil and water services is of polished sclid 
drawn steel, this material being of a robust character, and 
presenting an attractive appearance. 


PERFORMANCE OF GENERATOR. 


The norma] output of the generator is 7,500 k.v.a. at 80 per 
cent. power factor, 6,600 vclts 50 cycles 1,500 revs. per min. 
The overload capacity is 25 per cent. at 80 per cent. power 
factor fer two hours immediately following the full-load run. 
The temperature rise on any part of alternator or exciter as 
measured by thermometer is stated not to exceed 40°C. above 
the temperature of the cooling air after a full load run of six 
hours’ duration. This rise 1s based on the assumption that 
the intake air does not exceed a temperature of 25°C. After 
an additional run of two hours' duration immediately fcllowing 
the full-load run the temperature rise as measured above'does not 
exceed 55°C. The insulation resistance of the stator windings 
of the alternator was tested by applying a pressure of 13,000 
volts between windings and frame for a period of one minute. 
The alternator was designed primarily to withstand a shcrt- 
circuit with the minimum amount of mechanical strain. The 


It is arranged for a normal pressure of about _ 


| s : . , . 
machine runs without any appreciable vibration and a small 


amount of noise, as it is entirely enclosed. 
SURFACE CONDENSING PLANT. 

The condensing plant is of the Mirrlees-Watson type. and is 
capable of dealing with 88,000 lb. of exhaust steam per hour, 
and maintaining a vacuum at the turbine exhaust branch of 
28 in. (bar. 30 in.) when supplied with 11,000 gallons of 
cooling water per minute at a temperature of 80°F. The con- 
denser is of special design, and contains 14,000 sq. ft. cf cooling 
surface. It possesses cast-iron casing, water-head and end- 
covers, and is provided with suitable steam and water branches. 
The casing is fitted with wash-out and sight-door. The flow 
of water through the condenser is so arranged that the water 
enters at the bottom of the condenser close to the air-pump 
suction branch, and leaves at the top. suitable division plates 
beirg arranged in the water heads to pass the cooling water at 
least three times through the full length of the condenser The 
condenser is designed on counter current or contra-flow prin- 
ciples, and the tubes are divided into sections for compart- 
mental drainage. 

The end covers are fitted with inspection doors. and are 
arranged for removal without disturbing the tube plates or 
any pipe connections. The tubes are of solid drawn brass, 
iin. external diameter and 18 S. W.G. thick. One end of each 
tube is expanded into a tube plate, the other end being 
fitted with a brass ferrule screwed into the tube plate, 
and packed with linen tape pack- 
ing of Admiralty pattern. The 
tube plates are of rolled brass 
fixed to the condenser casing on a 
patent principle, which allows the 
vacuum joint to be re-made if neces- 
sary without removing the tube or 
plates. A galvanised iron baffle 
plate is fixed under the steam inlet 
branch to protect the top row of 
tubes, and galvanised iron divergmg 
plates are arranged to direct the 
steam over the complete surface of 
the tubes, suitable channels being 
left in the setting of the tubes to 
give a proper circulation of the 
steam. Air and drain cocks. vacuum 
gauge and cock are fitted to the con- 
s denser. The condenser body was 
tested under hydraulic pressure 
at 30 Ib. per square inch. 

The air-pump is of the Mirrlees- 
Leblanc rotary type. running at à 
speed of 2,000 revs. per min., and capable of dealing with 
95 Ib. of air per hour. It is complete with galvanised iron tank 
and pipe connections to supply the operating water. The 
wheel rim or revolving blade ring is of gunmetal, having suit- 
ably formed turbine blades for discharging sheets of water into 
a gunmetal collecting cone. The wheel centre is of cast iron, 


having the above blade ring firmly secured to its circum- 
. ference, the whole being carefully balanced. The driving spindle 


is of high quality steel, carefully turned and polished. The bear- 
ings are of gunmetal, and the glands are suitably water-sealed. 
The diffuser pipe is of cast iron with gunmetal coned bush. 
The centrifugal water extracting pump is coupled to the same 
spindle as the air-pump, and is capable of drawing the water of 
condensation from the condenser, and delivering it against & 
head of 16 ft. above the pump centre. The circulating pump 
is of the centrifugal type, specially designed for high speed, 
the revolving wheels being of gunmetal, and is capable of 
dealing with 11,000 gallons of water per minute against a head 
external to the condenser of 40 ft. The pump casing. covers 
and impeller are of cast steel, and the spindle of muld steel. 
Provision is made for a bearing at each end of the pump. the 
bushes of which are lined with white metal, also suitable glands 
and stuffing boxes arranged with connections for water service. 
Due provision is made for entirely eliminating any end thrust 
which may remain unbalanced after the usual balancing of the 
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upon the loading of the condenser. A heavily loaded condenser might 
give a value of 1,500, whereas when lightly loaded the value would fall 
to about 300. Regarding cooling towers, the speaker had prepared a set 
of figures which could be summarised as follows: With natural draught 
towers the number of gallons coo!ed per square foot of surface = 100, 
forced draught 200, and with air-cooled type 70. The speaker also had 
figures dealing with schedule B showing the range of cooling with varying 
inlet temperatures. The drop seemed to vary between 17 and 20 under 
most of the conditions specified by the author. Cooling towers were 
excellent things to be without. "The author's suggestion of six month: 
run before testing was too long ; two months was quite reasonable. 

Mr. Davip Wirsow referred to the question of boiler making and said 
the margin for improvement was becoming more and more narrow, and 
the contradictions which were met with from time to time were due to 
comparisons being influenced by variables which were not fully appre- 
ciated. Contraztozs guaranteed efficiencies were creeping up to high 
figures due to competitive pressure rather than scientific development, 
and it was probable that a contractor quoting an abnormally high 
efficiency would trust to the variables to carry him through. The 
author's Paper should be a valuable check on boiler effiziencies, and it 
was of interest to know that the Institution of Civil Engineers was about 
to issue a report embodying instructions for carrying out and standard- 
ising boiler tests, The calorific value of coal was its value as fuel after 
deducting the moisture formed by the oxygen and hydrogen which had 
to b^ evaporated with superheat. and if this correction was made upon 
the calorific value, all agreed effizienzies automatically went up 3 per cent. 
There was no actual saving in the coal bill following upon this, but it 
represented more correctly the true efficiency of the boiler. The author 
had not mentioned all the variables in connection with boiler testing, in 
particular the coal itself. Very little was known regarding the physical 
properties of coal, as two coals of the same proximate analysis might 
behave in a totally different manner in the furnace. These variables 
necessitated a design of furnace or a stoker suitable for all conditions. 
The speaker cited the case of two large power stations, amongst the most 
efficient in the world, one of which used a coal of calorific value 14,000 
B.'Th.U. and produced 20 to 25 B. Th.U. per watt-hour, whilst the other 
obtained 26 B.Th.U. per watt-hour using a coal with 60 per cent. small 
and a calorific value never exceeding 10,500 B. Th.U. Under circum- 
stances practically identical as regards design of plant both were doing 
equally well with two different classes of stokers in the reverse order to 
that suggested by the author. The design of stoker could not be settled 
by the calorific value of the coal alone, its final characteristics were to be 
studied. The calorific value of coal was no guide to the destructive 
effect on furnace structure or grates. It was the composition of the ask 


in the coal that decided these effects. 


disc, The above three pumps are all mounted on one spindle, 
and driven through flexible coupling by a three-stage steam 
turbine exhausting into the main condenser. The pum»s are 
driven at a speed of 2,000 revs. per min. 

(To be concluded.) 


POWER PLANT TESTING. 


We give below some account of the discussion which took 
place before the Manchester Section of the Institution of 
Electrical Engineers on Mr. W. M. Selvey’s Paper on this 
subject. An abstract of this Paper appeared on p. 239 of our 


issue ot Nov. 27th. 

Mr. S. L. Pearce said that in a Paper by Messrs. Merz & McLe'lan 
some years ago the importance of keeping down the incidence of capital 
expenditure was emphasised. The present Paper emphasised the im- 
portance of getting the most economical plant possible with a view of 
reducing the running costs. The author seemed to think that the 
question of obsolescence had not been sufficiently considered by supply 
undertakings hitherto. This might be, but the majority of undertakings 
to-day recognised the importance of doing something more than pro- 
viding the statutory sinking fund prescribed by the Local Government 
Board. The speaker disagreed with the statement that cight or 10 vears 
should be allowed in regard to certain sizes of plant. Some of the larger 
undertakings had trouble at the present time in getting the community 
at large to clearly understand that in writing down plant at 15 years 
they were providing amply for posterity. The eight or 10 years’ basis 
would make it impossible to carry on undertakings, and furthermore, it 
would be making the present generation bear a double burden. In 
stating " in the next 10 years the significance of load factor will have 
disappeared," the author appeared to be contradicting his main argument. 
The reduction of the running costs varied with the load factor on the 
station, and if the significance of the load factor was to disappear it 
seemed that the author was arguing against his own case, which was in 
favour of emphasising the importance of obtaining economical plant and 
so reducing running costs. The statement “any increase in the load 
factor above 50 per cent. is not a vital matter in the cost of generating 
electricity ", required amplification, as there appeared to be some con- 
fusion on this point. The speaker agreed with the figures given for back 
of boiler and economiser temperatures. Using a dry slack of about Mr J. FRITH asked for the author's views as to the correct method of 
12,000 B. Th.U. the temperature at the back of the economiser would be | taking the calorific value of coal and whether the coal should be put into 
about 350°F., and at the back of the boiler about 550?F. ; this meant a | the calorimeter in a dried condition; if so, it was interesting to know how 

Water could be superheated to 300^F. and still remain 


drop of 200°F. to the economiser. The figures for a coal of higher calo- | to dry coal. 
rific value, say, 13,500 B. Th.U. might be 400°F. and 600°F. respectively. | water, and it was difficult to dry coal without heating it sufficiently to 
drive off volatiles. The speaker suggested that a vertical or perforated 


Regarding turbines and generators, the author had pointed out that the 
vacuum should be measured at the exhaust flange of the turbine. Pre- | pipe would have been better for taking samples of flue gases owing to the 
sumably the space immediately above the tubes was meant ; this was an | stratification which occurred. The question as to whether to take in the 
important point. The loss of vacuum between the last row of blades and | power of auxiliaries was worthy of discussion. Boiler makers guaran- 
the steam space of the condenser should be reduced to an absolute mini- | teed 10 Ib. of steam per pound of coal or in some cases a kilowatt-hour 
mum and, of course, that factor depended upon having an absolutely | for 10 Ib. of steam, yet it was a good station that could raise one kilowatt- 
free exhaust. The design of the exhaust flange decided the degree of | hour on 3 Ib. of coal. A good deal of the difference was due to auxiliaries 
vacuum to which the turbine could respond, therefore, so far as the | such as boiler fans, motor pumps, coa! and ash-handling plant. These 
turbine and condenser were concerned the controlling vacuum was in the | made the difference between the real result and the guaranteed figures. 
steam space immediately above the tubes, and to record any other vacuum | The speaker could not understand the reason for such a distinction 
in the condenser was practically futile. Another important point was | between iron and wooden cooling towers. Surely it would be preferable 
to test the loss of vacuum between the steam space of the condenser and | to deal with open cooling towers with natural draught and forced draught. 
the air pump suction. This should be reduced to a minimum. The Mr. G. D. SkE«TON strongly advocated an engineer to stand between 
tests for vacuum between top and bottom of condensers were important | contractor and customer, and considered an independent test a very good 
as they indicated broadly the efficiency of the air withdrawal plant. | investment. Six months was unnecessarily long for trial of plant before 
Another test not referred to in the Paper was the measurement of the | acceptance. The speaker strongly deprecated the suggested combina- 
difference between the exhaust steam temperature and the temperature | tion of air pump and steam jet. l 
of the condensate. A slight difference would be a good indication of a Mr. J. S. PECK, referring to the desirability of outside experts for taking 
certain furring action or deposit action in the tube, whereas ^ big-iffer- | tests, said he thought every honest manufacturer tried to give the best 
It was as reliable and efficient as he could make it, 


ence would indicate a serious air leakage. The author wasright in em pha- apparatus he had. 
sising the value of ample cooling surface. No reference was made | and when it was known that competitors were giving guarantees that he 
could not tolerate, it appeared that such competitors were either taking 


in the Paper to the advantage of having recording instruments 

centralised. Regarding electrical meters, the author had stated pre- | an abnormal chance or depending upon skilful testing. The speaker 
viously that measurement should be purely a measurement of matter | thought manufacturers generally who were doing their best would wel- 
against energy. It was important, therefore, that he immediately | come independent tests on a basis which could not be questioned. It 
departed from this ideal by condemning the use of watt-hour meters. | would result in more rapid progress. 

Continuous-eurrent watt-hour meters were admittedly somewhat un- Mr. S. J. Watson said there were few areas where the question of low 
satisfactory, but unless dealing with an absolutely steady load there | steam consumption and general efficiency of large plants were of greater 
appeared little to gain in accuracy of the energy measurement if this was | importance than in Lancashire district, where the power portion of loads 
computed from observations of the three factors—current, voltage, time. | was becoming so large. Regarding obsolescence, no doubt the small 
In Manchester both methods were employed simultaneously and the | plant of 10 or 15 years ago was quite out of date to-day, and if the financial 
observations checked. Regarding high-tension three-phase current, it | side had been properly handled such plant would have been entirely 
was always advisable to use special instruments with independent current | eliminated from the capital account and more modern plant substituted. 
and potential transformers. The speaker advocated the use of two | For instance, 15 years ago the cost of a generating set was £10 to £15 per 
single-phase watt-hour meters instead of a polyphase meter with a view | kilowatt, and the steam consumption anything from 30 lb. to 40 lb. per 
to greater accuracy. It was not at all obvious why tests should be made | kilowatt-hour. To-day a large modern turbine set could be had for 
at unity power factor as tests under actual running conditions in practice | about £3. 5s. per kilowatt, with steam consumption from 11-5 1b. to 
in always below unity. The observations in connection with air | 13 Ib. per kilowatt-hour. The speaker did not appreciate why a definite 
iis age were of much interest and Mr. Stoney, in a lecture dealing with | period should be fixed for disposing of plant. Obsolescence seemed more 
: € effect of vacuum in turbine plante, pointed out that the value of!K ' a question of the percentage size of the total possible output. The 
"i between very wide limits. It did not depend only upon the question of what additional sum of money would be paid for a given 
eciency of the air drawing plant and state of the condenser but also percentage saving in steam consumption was a difficult point. There 
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was a limit to the extra that a customer would pay. In the first place 
the guarantees of steam consumption only extended for one year, and 
secondly, certain designs in the past had substantiated the claim that 
reduced steam consumption meant increased liability to breakdown. 
Further, it frequently happened that the large plant which was installed 
took care of about 80 per cent. of the total output for a year or two and 
then became one of the smaller sizes, so that the saving which extended 
over a period of eight or 10 years as suggested by the author, could not 
be considered in calculating what could be afforded as the purchase price. 
The speaker emphasised the importance of the deletion of time element 
in taking CO, tests. Many recorders had a serious lag, but the Orsat 
instrument was very satisfactory. The reduction which often occurred 
between the boiler outlet and the bottom of the chimney where the flue 
gases passed through the economiser was due to some extent to the air 
leakage through the economiser chains where such were in use. The 
spe aker endorsed the recommendation that water tanks be used exclu- 
sively. The author was surely wrong in taking efficiency tests at unity 
power factor irrespective of the conditions under which the plant was to be 
used, The speaker advocated reciprocating pumps in preference to rotary 
pumps on the point of increased efliciency and the possibility of reducing 
the amount of circulating water at low loads using steam-driven pumps. 
If, as suggested by the author, up to 6 in. water pressure would ultimately 
be used on air pumps, the upkeep would become exceedingly high. 

Mr. W. CRAMP took exception to curves which were put forward appar- 
ently as practical curves whereas they were produced from very simple 
formule. Regarding obsolescence, during the past decade a change had 

taken place in power plant which was not likely to occur again over a 
similar period, viz., the change from the reciprocating engine to the 
steam turbine. The change from steam to gas plant might also be added. 
Therefore, although the obsolescence allowed in past years may have 
been inadequate because of changes in size of plant, it was also due to 
some extent to change in type of plant, and it was necessary to separate 
these two items in considering obsolescence in the future. Mr. Watson 
was right in saving that obsolescence in future would be on the score of 
size of plant. The author's Paper seemed to deal with a particular ty pe 
of power plant, and in consequence many of the results were not appli- 
cable to ordinary practice. Not only was the Paper confined to a par- 
ticular type of plant but also to a particular tvpe of boiler and appar- 
ently a particular type of grate. Accuracy in testing depended upon the 
fact that the fire was uniform throughout the test, but no hint was given 
as to how this was carried out. Ordinary methods of regulating a fire 
did not permit of the accuracy suggested by the author. Regarding 
tests at unity power factor, if à maker believed that tests were to be 
carried out at unity power factor he would give any power guarantee. 
A machine would easily give good results on unity power factor, but dis- 
appointing results on, sav, 80 per cent. Tn connection with air pumps ; 
the author referred to air tests with calibrated nozzles. "The speaker 
considered nozzles extremely inaccurate. Fan testing by means of 
nozzles was very unsatisfactory ; ; much more delicate instruments were 
required and could be obtained. 

Mr. ScaANES agreed with Mr. Seaton in condemning the combination of 
steam gauge and Leblanc pump. 
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certain conditions with approximately the same efficiency. Regarding 
the comparative value of the Leblanc pump and reciprocating pump, it 
had been definitely proved the former was superior, the thermal efficiency 
being higher. Since about 10 deg. temperature represented 1 per cent. 
consumption when water was used for boiler heating, the advantage of 
the Leblanc pump, which could deliver water nearly 10 deg. hotter than 
the reciprocating pump, would be appreciated. The speaker agreed 
with the recommendation that the quantity of air to be removed be 
specified. Regarding the suggestion that the condenser surface be 
specified, in many cases it could be done, but it should be left to the con. 
tractor to say what should be given with that surface, otherwise there 
would be no scope for variations in design. In many cases, although the 
amount of surface was the same, better results could be obtained with 
one vacuum than another. 

The AUTHOR, in reply to the question raised regarding the significance 
of load factor, said that in the early days people worked on 10 per cent. 
load factor, but if thev had starte d with electricity for power purposes, 
there should not have been such a terminable factor. Nowadays there 
were load factors of 30 and 50, and the author's point was that by the 
time 50 was arrived at, any increase, as regards a power station generating 
electricity, would make practically no difference to the total cost because 
the improvement between, say, 50 and 70, was small compared with all 
other things. Regarding the question of power factor, the author had 
measured errors due to power factor with a big range and they were not 

to be compared with the errors produced by using wattmeters at these 
low power factors. Regarding the nature of coal, the bituminous variety 
gave the trouble. On this point efficiency did not depend upon the 
calorific value, but upon the nature of the coal. Replying to the criti- 
cism of Mr. Frith and Mr. Cramp, the author said it was not his intention 
to suggest that there should be accuracy to the limit of 1 per cent. It 
was an ideal to be aimed at if not attained, and it was only in connection 
with turbine testing that 1 per cent. was mentioned. He would not like 
to lav down the margin for boiler testing, and the object had been to place 
figures on paper for reference in order that people might appreciate the 
high figures which were sometimes put forward. Regarding cooling 
towers the arrangements in steel and wood were so different that they 
must be expected to result differently. The steel towers would give best 
results, although the upkeep was heavier and it became a commercial 
question and not merely one of efficiency. The question of obsolescence 
was extremely interesting, and with his faith in the future, the author 
expected to see the 5,000 kw. set a toy. Whilst the author did not 
advocate high draught he was of the opinion that it would come into use. 
There would always be times in a station having a 50 per cent. load factor 
when all available means would be requisitioned to keep up steam con- 
sumption, and it would be for such emergencies that high draught sets 
would be run for a very long time. The tendency was all towards being 
able to rush a boiler up quickly. There was justification for dealing 
with only one type of boiler, asa tremendous amount of good engineering 
was being done and leading to a more or less standard scheme. The 
large hoiler with chain-grate stoker was the only combination in the 
authors mind when writing the Paper which related to steam-drive 


= 


Each had been designed to meet | power stations. 
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THE WESTERN ELECTRIC * MACHINE-SWITCHING " 
TELEPHONE SYSTEM. 


BY G. H. GREEN, B.SC. 


Summary.—The article describes the automatic and semi-automatic 
telephone systems of The Western Electric Company, notable features 
of the svstem being the construction of selectors used, the method of 
controlling them by so-called “` sequence-switches," and the use of 
‘selectors serving a larger number of lines than usual. 

3. 

The machine-switching telephone system developed by the 
Western Electric Company is so arranged that it can be operated 
and controlled either by an operator, located in the exchange, 
and receiving the subscriber's order for the wanted number 
in the usual way (semi-automatic working), or by the subscriber 
using a calling apparatus located at his sub-station (full auto- 
matie working), the phrase " machine-switching system ” 
applying to both methods of working, and designatiug systems 
in which the selection of the wanted subscriber i is effected by 
wmeans of automatically- -operating switches or “ selectors,” 
instead of by the manual positioning of a plug. whether such 
selectors are controlled by an operator or directly by the 

'alling subscriber. 


In this article it will be convenient to refer in the first place, 


somewhat fully, to the full automatic system, and later to 
indicate more briefly the modifications required for, and the 
spectal features of, semi-automatic working. 

The general principles underlying autcmatic telephony are 
now well known,* so that it is unnecessary to refer to these in 
much detail. The Western Electric system, like nearly all 
others in commercial use, is à trunk- -hunting system, that is to 
say in a large exchange a connection between two subscribers 
is built up in steps by a number of selectors, the first selector 
connecting the calling line to an idle second selector in the 
required section of the exchange. This second selector is 
then operated to connect the calling line through to an idle 
final or line selector serving the required group in this section, 
and the line selector is then operated to make connection with 
the required line. In the standard practice of other systems. 
the line selectors serve 100 lines, and the exchange is divided 
into sections of 1,000 lines, each section being divided into 10 
groups of 100 lines each, so that the first selector selects the 
section of the exchange in accordance with the " thousands " 
digit of the required line, the second selector selects within that 
section the particular group in accordance with the " hundreds” 
digit, and the line Selector (or connector as it is sometimes 
called) selects the w anted line in accordance with the “ tens " 


* See, for example, an article in TRE ELECTRICIAN, Vol. LXX., p. 174. 
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and “units” digits of the required line. 
selectors thus serves a group of 100 lines. 
In contrast with such systems, the Western Electric system 
uses line selectors serving 200 lines each, 10 such groups of lines 
forming a 2,000-line section. A system of[20,000 lines would 
thus be divided into 10 sections serving the lines 1,000-2,999, 
3,000-4,999, 5,000-6,999, and so on. Consequently, to select 
either of the lines 5,678 or 6,678, the third section of the exchange 
must first be selected, and this means that the selection of the 
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Fic, 1.—TERMiINAL BANK OF SELECTOR. 


desired section is not dependent simply on the ‘ thousands ” 
digit of the wanted line. Similarly it will be seen later, the 
line selector is not positioned simply according to the “‘ tens ”’ 
and “units” digits. Means must therefore be provided to 
“translate " the impulses transmitted by the calling subscriber 
according to the decimal system into the new system. This is 
effected by an apparatus known as the “ register," because it 
registers or stores up the impulses transmitted by the calling 
subscriber, and then controls the operation of the selectors. 
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Each of the final | power-driven shaft through electro-magnetic clutches, and as 


the brushes of the selector come cpposite each set of bank 
terminals, an impulse is sent back to the register which is thus 
operated in synchronism with the selector. When the register 
has thus been moved through an aagle determined by its 
previous setting by the calling subscriber, it opens the circuit 
of the clutch magnet of the selector which is at once arrested. 
The circuits of the selectors are controlled by means of 
"sequence-switches," which make the necessary changes in 
the connections as required. As will be seen, the sequence 
switch control is very reliable and flexible, and constitutes a 
very valuable feature of the system. 

Each first selector is permaneatly associated with a com- 
paratively simple switch termed a line finder, in the contact 
banks of which the subscribers' lines are multipled, the brushes 
of the line finder being, during a conversation, connected to the 
brushes of the selector. The functions of the line finder and 
selector are closely similar to those of the answering and calling 
plugs of a manual board, the line finder serving to connect a 
calling subscriber with a connecting-circuit (the equivalent 
of a cord circuit), whilst the selector (or a series of selectors) 
extends the connecting-circuit to the called subscriber. 


CONSTRUCTION OF SELECTING AND CONTROLLING MECHANISMS. 


Before considering the system in further detail we will 
consider the construction of the selectors, line finders, and 


Fra. 3.—SELECTOR BRUSH CHOOSER. 
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Fra. 2.—SELECTOR BRUSH CARBIAGE. 


One of the most'striking features of the system is the power 
drive for the various selectors and line finders, and a related 
feature of the system is what is known as the “ reverse-impulse 
control.” In the Strowger and other systems the selectors are 
adjusted by current impulses which act on magnets and ratchet 


Mechanism, so as to move the selectors step by step. In the 


Western Electric system on the other hand, the moving parts 


of the line selectors are given a continuous movement from a 


sequence switches. In order to obtain the lowest maintenance 
cost, the moving parts are as few as possible, are made of 
durable material, and are self-adjusting to provide for necessary 
wear. Motion is obtained through electro-magnetic clutches 
from a continuously rotating shaft, the advantages of this 
power drive being — 

1. Strong and reliable contacts. 

2. A high speed with a smooth uniform motion. 

3. The speed and quantity of power are independent of all 
external conditions. 

4. The cost and upkeep of a rotating shaft are less than 
those of individual magnets and motors as used in other systems. 


THE SELECTOR. 
The group and line selectors are similar in construction, and 


each comprise three main parts— | 
1. The fixed terminal bank of semi-cylindrical form, shown 


in Fig. 1. 
D2 
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2.. The brush carriage, shown in Fig. 2. 

3. The brush chocser, shown in Fig. 3, which selects one of the 
sets of brushes for use. 

The complete selector is shown in Fig. 4 and diagram- 
matically, certain parts being broken away, in Fig. 5. 

The terminals of the contact bank, Fig. 1, are moulded in 
plates of electrose, which are assembled vertically, being 
provided with lugs for supporting them in correct position in a 
frame. The terminals are cf phosphor bronze with the grain 
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Fic. 4.—View oF SELECTOR. 


presented on end, this being found by trial to be mechanically 
the most durable and electrically the most efficient of any 
available material. At the top of the bank will be seen a 
notched plate, which co-operates with an interrupter carried 
by the brush carriage. 

The brush carriage, Fig. 2, supports 10 sets of brushes, 18, 
Fig. 5, each set comprising three brushes, which are pivoted 
on a rod, 14, on the frame 12. Three spring plates, 71, 72, 73, 
Fig. 5 (see also Fig. 2), are secured to the shaft 10, each of which 
has 10 comb-like springs, 25, which press against the short 
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Fic 5.—ARRANGEMENT oF SELECTOR. 


arms of 10 corresponding brushes and tend to thrust the 
brushes outward into the position shown for the fourth set 1n 
Fig. 2. The corresponding brushes in each set of three are 
thus connected in multiple by the springs and plate, which are 
in turn connected by internal wires to the slip rings shown at 
the top of Fig. 2. The free ends of the brushes are normally 
retained by latches, 21, Fig. 5, so that they can be moved around 


without engaging the fixed terminals of the contact bank. A 
single brush and a single latch are shown to the right of Fig. 2. 

The brush chooser shown in Figs. 3, 5, and on the left of 
Fig. 4, which serves to trip one of the latches 21, and thus to 
free a set of brushes to engage the rows of fixed terminals 
corresponding to the particular latch released, consists of a 
spindle, 46, having a series of 10 pins, 47, arranged in a helix, 
projecting so far that one cf them may be brought into position 
to engage one of the latches 21, while the other latches will pass 
without tcuching. 


Fic. 6.—Vikew oF Linge FINDER. 


Both the brush chooser and the brush carriage are driven 
from the rotating shaft 56 through electro-magnetic gearing. 
The spindle of the brush chooser carries a disc, 66, of soft iron, 
which forms the pole-piece of a core extending into the coil/64. 
The shaft 56 also carries a soft-iron disc, 67, connected to the 
shaft by a flexible diaphragm. When the coil 64 is energised, 
the disc 66 attracts, and receives motion from, the disc 67. In 
the case of the brush carriage, the shaft 10 is connected by a 


Fig. 7.—VIEW or SEQUENCE SWITCH. 


flexible diaphragm, 59, to an annular iron disc, 58, which 1s 
attracted by, and receives motion from, a pole-piece, 57, fixed 
to E driving-shaft 56, loosely surrounded by a magnetising 
coil, 5. 

As the brush chooser rotates, a star-wheel, 48, intermittently 
closes a contact, 52 ; each tooth of the wheel corresponds to à 
position of the spindle suited for releasing one of the sets of 
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brushes, the contact 52 being the means for transmitting 
impulses to the register by which the spindle is stopped in 
sition to realease the chosen set of brushes. 

The selector shown is adapted to make the final connection 
with the subscribers’ lines, and in order to arrest the released 
set of brushes on the terminals of the wanted line, a pair of 
contact levers 29, 30, controlling a contact between the springs 
37, 38, ride over a circular arc, 32, and a notched plate, 8, 
respectively. The impulses thus sent back to the register 
determine the contacts on which the brushes are arrested. In 
the case of the group selectors, which serve to select the 
desired section or group of the exchange, and then an idle 
gelector serving this section or group, the brush chooser releases 
the set of brushes corresponding to the level of the trunks 
leading to the desired section, but as the selection of an idle 
trunk in this level is a hunting operation, no impulses are sent 
back to the register. 


Fics. 8 AND 9.—ARRANGEMENT OF SELECTORS, 


At the end of a conversation, the brush carriage again | 
Teceives motion from the disc 57, and is arrested in its normal 
position after passing through a circular path. As the released 
set of brushes pass the restoring-roller shown on the right of 
Fig. 4, they are pressed back inte engagement with the latch 21. 

The operation of the selector, briefly stated, is as follows :— 

The coil 64 is first energised and causes the brush chooser ! 
to rotate, impulses being sent by the star-wheel 48 over the 
Contact 52 to the register, which epens the circuit of t 
when the desired number of impulses have been received. One ` 
of the pins 47 is thus brought into position to release the set of 
brushes required. The winding 5 is then energised, and 
Totates the brush carriage. As it passes the pin 47, the 


desired set of brushes is released and continues its rotation in 


engagement with the bank terminals, until the winding 5 is 


de-energised. In the case of a group selector, this occurs when 
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Fic. 10.— Two SELECTORS WITH THEIR 
SEQUENCE SWITCHES. 


another set leaves its row. 


a test relay, connected to the third or test brushes of each set, 
is energised over the test terminal of an idle trunk. In the 
case of a final or line selector, the interrupter 29, 30, as it 
passes over the notched bar 8, sends impulses back to the 
register, which opens the circuit of the winding 5 when the 
desired number of impulses have been received. At the moment 
the winding 5 is disconnected, current is supplied to a holding- 
magnet, 68, which by attracting the disc 58 instantly brings 
the selector to rest. 
THE LINe-FINDER. 

The line-finder somewhat resembles the selector, but con- 
tains only three sets of brushes, no means for selectively choos 
ing a particular set of brushes being required. As shown in 
Fig. 6, the contact bank contains terminals fer 60 lines, four 
terminals for each line; these are placed in three horizont£f 
rows of 20 each, the row occupying an arc equal to one-third 
of a circle. The three sets of, brushes, four in each set, are 
spaced apart at an angle of 120 deg., and are arranged in planes, 
one above the other, so that as the carriage is rotated all the 
brushes pass over their respective rows of terminals in one 
revolution, one set entering upon a row immediately after 
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Fia. 11.—R1BBon CABLE FOR MULTI- 
PLING SELECTORS, 


Corresponding members of the 


three sets of brushes are connected together so that the arrange- 
ment is equivalent electrically to a single set of brushes passing 


over 60 sets of terminals. 
shaft by a clutch similar to that used in the selector. 


Motion 18 obtained from the power 


THE SEQUENCE SWITCH. 
As shown in Fig. 7, the sequence switch consists of a power- 


he coil 64 | driven spindle carrying a number of ebonite cams operating 
upon spring blades oscillating between platinum contact 
points. The cams are cut to three depths, so as to hcld the 
spring blades in one of three positions, either pressed against 
its outer contact, lying against its inner contact, or suspended 
midway between the two. The lowest cam (see also Fig. 16) 
operates a special contact which directlv controls the circuit 
of the motor magnet so that the spindle can only come to rest 


394 THE ELECTRICIAN, DECEMBER 25, 1914. 


— ee E —— a —M—Áá— ""—Q 
n———— a  ——————MÓ P €—X 4 


at certain predetermined positions. The other cams are cut 
as required, in order to maintain various combinations of 
circuits, either open or closed in the different positions of the 
switch. 

.. A3 will be seen from the later parts of this article, sequence 
switches are used not only to contrcl the selectors, line-finders, 
and registers, but also as hunting-switches and, in a modified 
form, as registers. The system has been designed throughout 
so that the necessary circuit changes are made as far as possible 
by the sequence switches, few ordinary relays being used. 

Apart from the extreme flexibility of sequence switch 
control, the following advantages are obtained :— 

The power acting on the contacts is practically unlimited. so 
that geed contacts are always made. 

Any cembination cf circuits can be maintained without the 
expenditure cf energy. 

The order in which all the circuits are opened and clcsed is 
absolutely determined by the arrangement of the cams, so 
that undesigned combinations of circuits cannot occur. 

Pericds of break or closure cf circuits can be accurately 
timed by permitting the sequence switch to run continuously 
threugh an arc determined by the special cam previously 
referred to. 


GENERAL ARRANGEMENT OF SWITCHING MECHANISM. 


The selecterg serving a certain section or group of the ex- 
change are arranged one above the other on an iron frame, as 
shown in Figs. 8 and 9, in which only two complete selectors 
are shown, six other selectors being represented only by their 
terminal banks. Fig. 10 shows the two complete selectors on 
à larger scale, the upper selector having its brush carriage in its 
normal position, while the lower one is shown in the position in 
which the brushes are just about to pass the restcring-roller. 
The brush choosers appear on the left, and the controlling 
sequerce switches on the right. The bevel wheels on the 
extreme left of the figure gear with shafting driven by an 
electric motor. | 

The terminal banks are multipled together by vertical flat 
ribbon cables, formed cf 30 wires cf tinned copper, laid cide by 
side, and held together by a weaving which is produced in a 
loom in such a way that the wires are left bare at points which 
lie across the terminals of the plates. As shown in Fig. 11, the 
ribbcn cable is felded in such a way that the same wire lies 
acrcss corresponding terminals in the plates cne above the 
other. The folds of the cables lie between the contact banks, 
the soldered ends being exposed on the cutside of the fold, 
where they are visible and readily accessible. 

The ribbon cables are carried upwards tc similar plates in 
the connecting-rack at the top of the trame, the cpposite face 
of the rack serving for connection with ordinary cables to the 
distributing-frames. The wires of the ribbon cables lie side 
by side without twisting, but the capacitv between the circuits 
is so small that no appreciable crcss-talk is found when a con- 
siderable number of selectors is multipled together. When, 
however, a very large number is connected together, alternate 
wires of the cables are connected by means of the rack at the 
top of the frame to the cables to the distributing-frame in a trans- 
posed relation, which renders the system free from crcss-talk. 


(To be continued.) 


THE SUCCESSFUL OPERATION OF A TELEPHONE 
SYSTEM PARALLELING HIGH-TENSION POWER 
LINES * 


BY CHARLES E. BENNETT. 


Summary.—The author discusses the operation of a telephone system 
paralleling high-tension power lines, and describes the installation of a 
telephone line on the towers of the Georgia Railway & Power Co.'s Tal- 
lulah Falls 110,000-volt transmission line. A large number of tests were 
conducted on this line to determine the effects produced by different 
arrangements of apparatus, l 


When telephone lines parallel high-tension transmission lines thev 
are subjected to influences which may, under certain conditions 


* Abstract of an article in the ** General Electric Review." 


interfere with the proper transmission of speech. This interfering 
influence is, in all cases, due to the static induction from the high. 
tension transmission line. Under normal operating conditions, the 
effect of the sta*ic induction upon the two wires of the telephone line 
is practically the same, with the result that the two wires will assume 
a definite potential with regard to carth. With a well-insulated and 
properly transposed metallic line the potentia!s of cach wire against 


earth will be neatly alike, aad hence there will be no difference of 


potentia! between the two wires themselves. In telephone work, 
however, even the smallest difference of potential between the wires 
will create a flow of current through the telephone receiver. This 
current, being alternating, produces a noise in the receiver which may 
be loud enough to render talking impossible. So far as the noise of 
the line is concerned it can be kept within any limit. provided the 
telephone line is properly transposed and well insulated. On the 
other hand, the existing potential between telephone wires and 
carth, by resching high potential values, may not. necessarily impair 
the transmission of speech, but will seriously strain the insulation of 
the instruments and make their use dangerous. 


Prose J 


Fic. 1.— ARRANGEMENT OF POWER AND TELEPHONE LINES ON TOWERS 


The transmission system of the Georgia Railway & Power Co. 
consists of a double 4/0 circuit from Tallulah Falls to Atlanta. a 
distance of 90 miles, with double 2/0 circuits extending northwarl to 
Lindale and southward to Newnan from Atlanta. The line from 
Atlanta to Lindale is about 75 miles in length, while the line to 
Newnan is about 40 miles. All of these lines are operated at from 
110,000 volts to 120,000 volts at 60 cycles. This system is paralleled 
by a single two-wire telephone circuit located about 10 ft. (diagona!ly): 
below the bottom power conductor, and carried on the horizontal 
angle iron which forms a pact of the tower (Fig. 1). The original 
layout was made with pin insulators of 11,000-volt design, but the 
many induced surges or stcep front waves punctured them with such 
remarkable rapidity. that i; was decided more insulation—of punc- 


ture-proof quality—was necessary. From a construction standpoint © 


it was found most convenient to re-insula*e the line with suspension 
discs. It has been found tha* one suspension unit will withstand 
most of the electrica! stresses, but in order to secure perfect con- 
tinuity two were used. The telephone wires ave spaced at 3 ft. 
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centres, the wire itself being No. 4 copper clad, of 30 per cent. con- 
ductivity, drawn from 400 lb. ingots in lengths of about 1 mile to 
minimise the number of joints. Ail joints ace made with special 
~ figure cight ` splicing sleeves about 9 in. long. 

Transpositions are made on all towers, which average about nine 
or ten to the mile. At intervals of 4 miles telephone booths are 
located. They are simply frame buildings of the knockdown typo. 
about 4 ft. square, with a 22,000-volt switch of specia! construction 
on the root. This switch is made with hom gaps to ea^th, set at 
approximately 3 in., and the two poles ave operated simultaneously 
hy means of a hand lever inside the booth. An insulated plat*zorm 
js provided in the booth on which the operator may stand while 
throwing the switch that cuts the station in multiple with the line. 
This switch is opened as soon a3 the operator finishes his conversa- 
tion. In other words, the telephones in the booths a-e only con- 
nected to the line during the time they ave in actua! use, and the 
equipment is, therefore, not endangered by surges or lightning along 
the line, nor is the talking impaired by having à number of stations 
in multiple. At numerous places, convenient to working crews, th 
telephone line is sectionalised to facilitate the location of trouble, and 
at the intermediate sub-sta*iors 22,000-volt double-pole switches acre 
used for this purpose. 

Specially designed receiving and sending equipment is located at 
the power house and sub-stations, which is standard for e'l stations. 
It comprises a horn ga? to carth mounted on a bracket at the entrance 
to the building, and a 50-turn air choke coil, the line then passing 
through 20,000-volt entrance bushing; to the interior, where a 
specially designed double-pole fused switch is inserted. From this 
switch the line is connected through a horn gap and vacuum arrester 
to a one to one type Y-109-B insulating transformer, which in turn 
is comnected to the telephone instrument. 
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Fig 2.—DrAGRAM OF CONNECTIONS OF TELEPHONE SITUATED AT A 
STATION. 


The usual way to rclieve telephone lines of high potential is to 
bridge a so-called bleeding or drainage coil across the line. Con- 
siderable experimenting wa3 done with drainage coils on this line, and 
it was found that the ordina y type was not of sufficient carrying 
capacity. Sizes of 1 kw., 3-5 kw. and 5 kw. were soon destroyed, and 
then a 15 kw. 2,200-1,100/-220-110 tvpe H lighting transformer was 
installed, which has given very good results. The telephone line is 
connected to the terminals of the 2,200-volt winding, and the middle 
point of this winding conrected to ea ‘th. The seconda-ies ace then 
left open circuited. This arrangement will offer a high inductive 
resistance to the talking currents, but a very low ohmic aid negligible 
inductive resistance to the flow of current from the two wires to 
earth, owing to the fact that the simulta weou; discharge from the 
wires through the coils to cath will neutrelise the mag ietic effects. 
This bleeding coil becomes an effective outlet for 2!l low-frequezey 
Currents induced from the transmission line. Sudden changes in 
the transmission line, like switching, acing earth. lightning dis- 
charges, &c., have all the same cffect upon a bala1ced telephone 
line—namely, to charge the two wires suddenly to a very high poten- 
tial. Owing to the rapidity—oz, in other words, the high frequency 
with which these cha-ges a-c induced oa a telephone linc. the small 
inductance of the bleeding coil, no matter how accure ely balanced, 
I$ not sufficient to prevent these charges from flowing to eacth, and 
therefore another apparatus is required which will aet a5 an outlet 
for these particular disturbances. It has been found ths‘ the 
vacuum type ‘arrester is best suited for this service. This arrester 
Consists of two electrodes enclosed in a pactia'ly exhausted 
metal tube and coanectcd across the line. This a-rester is 


charge freely as soon as the voltage on the lines reaches about 300 
volts. The peculiar advantages of these arresters lic in the fact that 
the discha-ge occurs geulus!lv instead of disruptively, and these 
discha-ges have no ill-effect upon the clectroes, leaving the line 
It is advisable to place fuses in cireuit 
to protect this a-restez from destruction should the discharge: for 
some reason or other, exceed the safe value for which it is built. The 
large ga»s or horns, being set at 5 in., form a sort of rough protection 
to all the equipment should it be subjected to very high momentary 
potentials. The station equipment of this system was tested by 
impressing 60,000 volts on it, which resulted only in the blowing oi a 


perzectly clean and balavecd. 


ruse, 

Calculations were male to determine the potentia! of the line 
against cacth, from which a theoretical induced potential of 5.700 
volts for the above line wa: obtained. Tests have subsequeatly 
been made to ascerta/n the actua! value of this induced potential. 

With one power line erecgised (the power conduetoos being on 
9 ft. centres in a vertical pleach an induced potentis! rca ling of 
5.600 volts from line to carth was obtained, As the high-voltage 
system hasitsneutra! earthing at the power house, the volte ge between 
each power line and eazth was, of course, 63.500 volts. The current 
in the dra*rege coil neutral was 4-47 amperes at the time the above 
readings were obtained. In order to ascertian the maximum 
potentials that could be induced on this line, the following tests were 
mede aad results obtained as indicated :— 

With the top wire of one power circuit charged, an induced poten- 
tial reading of 5.100 volts was obtained between telephone line aid 
earth. 

With the middle wire of one power circuit cha-ged, the incuced 
potentia! reading was found to be 7,200 volts. 

With the bottom wire of one power circuit charged, the induced 
potential rez-lirg was found to be 10,000 volts. 

With the top wire of cach power circuit charged, the induced 
potential rca ling was found to be 9,300 volts. 

With the middle wire of cach power circuit chazged, the induced 
potentia! reading was found to be 13,100 volts. 

With tho bottom wire or each power circuit cha-ged, the induced 
potentia! realirg wes found to be 18,200 volts. 

All of the above readirgs were taken with a 100 to I potential 
transformer and indicating voltmeter, the dra/nage coil being dis- 
connected. Tests were then made with the drainage coils connected 
across the line at Ga‘nesville and Atlanta and three wires oi north 


circuit excited. Figures give current in earth connection of drarage 


coils. 
Lin’: Voltage siini nenni vore space w sent . 110,000 ...... 50,000 
Current in carth connection of drainage 

coil at Atlanta .............. bsstestissesvesavce- 20. GPs a OO amp. 
Current in earth connection of drainage 

coil at Gainesville....................... ——— 2G p po eee. O10. 


Current in earth connection of drainage 

coil at Gainesville with drainage coil 

at Atlanta disconnected from line ......... Sm c 

The voltage from telephone line to earth with three wires of the 
north circuit excited to the line voltage showa, and with drairnoge 
cols connected at both Atlanta and Gainesville, was as tollows :— 


1-50 ,, 


Volts, Volts. 

Line voltage ................ —— 110,000  ......... 50,000 
At Atlanta — ........... Pad YEA — 0 ee ` — 

At Gainesville ......... A 31-00 ........ ; 18-0 

We. REO mures . 100-0 


At Tallulali 4: err 

The following figures give the voltage irom telephone line to earth 
with three wires of the nocth circuit excited to the line voltage 
shown, and drainage coil coanee:ed at Gainesville but disconnected 


at Atlanta :— Volts. Volts. 
Line voltage ..... E A 110.000  ......... 50.000 

At Atlanta ...... Moe us uui Peut 158-0. ......... 70-0 

At Gainesville .............. Lees. BIS axi 20-0 

240-0  ......... 105-0 


At Tallulah ....... Tm i 

'h-ec drainage coils ave now insta'led on the Atlanta-Ta!lulah line, 

one each a: Ga resville, Tallulah and Atlanta, and the talking over 
the line is excellent. 

If the following principles ace adhered to in the coastruction of 

a telephone line, pa a'l-ling a high-tension linc. successiul operation 

should iollow: (1) The tefephone lire should be thoroughly insu- 

lated from cacth, a'lowing a libera! facto? of saiety, as insulation is 

[4 : " 

pacamount. (2) The line should be constructed with a3 few joints as 

possible. (3) The chmic resistance oi the linc should be as low as 

possible, so as not to decrcase the intensity of the talking waves. 

(4) A pe:icct potentia! ba'ance should be ob:a/ned between wires. 

it) v: » -J * . D . 
(5) Transposition should be mae at every tower, so as to maintain 


Very sensitive to charges of high frequency, and will begin to dis- ! equa! potentia! between the two telephone wires and carth. 
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SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending TRE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement tex. and blocks must reach the 
Offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds cf which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 


ELECTRICAL LEGISLATION IN 1914. 


The outstanding feature of the 1914 Session of Parliament, 
and of the new Session which commenced in November, 
was the extraordinary output of emergency legislation and 
administrative regulations necessitated by the war. There 
are few branches of industry which have been so greatly 
affected by this emergency legislation as electrical engineer- 
ing, for there is probably none so useful to belligerents m 
carrying on their operations by land and sea. In the first 
place, rapid, reliable and accurate means of transmitting 
intelligence is of vital importance to an army in the field 
or to a squadron at sea. This is obvious to our readers, and 
it is gratifying to think that in the fields of land, submarine 
and radiotelegraphy and telephony Great Britain is far 
better equipped than any of the other combatants—allies or 
enemics—in the present gigantic struggle. By the Defence 
of the Realm Acts and the Orders in Council and Regulations 
made thereunder the Naval and Military authorities have 
been empowered to control and (it necessary) take possession 
of and make use of means of transmitting intelligence 
systems of transport, electricity supply weks, lighting, &c. 
It must be remembered that these regulations have been 
made for th? safety of the State, which must take precedence 
of everything else in the ultimate resort, and though, 
doubtless, they may be very irksome to all, and may 
involve serious detriment and loss to many, we have no 
doubt that they will be cheerfully obeyed. In the same 
way the Acts relating to Trading with the Enemy and the 
Orders in Council and Regulations on the same subject, 
place great and unaccustomed limitations upon the exporters 
and traders of this country. Apart altogether from the 
heavy penalties attaching to the act of having commercial 
relations with the enemy, we fcel sure that those of our 
readers who are engaged in export trade will not only comply 
fully with the requirements of the orders and regulations 
fered to, but that they will take care that any transactions 
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which they may have with neutral merchants or traders 
will not inure for the benefit of the enemy. If this be 
done it will have a beneficial effect on the course of events, 
and it will tend to shorten the period of the war by breaking 
down the power of the enemy’s resistance. 

Another group of emergency Acts and regulations relate 
to patents, designs and trade marks ; and (inter alia) they 
confer power to suspend the terms of, or to grant licenc2s 
under, patents held by alien enemies, to British manu- 
facturers. We are glad that the Patent Office has adopted 
equitable principles in dealing with enemy patents, and that 
it has not gone in for the confiscation of private property. 
]t is true that the war has disclosed the weakness of this 
country in some branches of industry, more particularly 
in the chemical trades, but we are confident that proper 
steps will be taken to overcome our temporary difficulties, 
and that one of the effects of the war will be the re-establish- 
ment of trades and industrics which have had their origin 
in this country, and which were allowed to languish through 
remissness on our part. 

Apart from the emergency legislation referred to above, 
there was only one new Act, of the 1914 Session which 
affected the electrical industry. This was the Merchant 
Shipping Convention Act which confirms the International 
Convention for the Safety of Lif? at Sea, signed by the 
delegates to the London Conference in January, 1914, and 
which introduces important reforms in regard to the use of 
radiotelegraphy and signalling apparatus on board ship. 
These much needed alterations will make for the greater 
security of lives and property at sea when the war is over 
and when we can resume our normal life once more. 

In the domain of Private Bill Legislation, the past Session 
has been well up to the average. In the first place, 49 Pro- 
visional Electric Lighting Orders were issued by the Board of 
Trade, and were duly confirmed by Acts of Parliament. This 
is somewhat above the average of recent years and, as there 
are also a fairly good number of applications for Orders in 
the current Session it would seem to indicate that there are 
still a number ot places without the advantages of electricity 
supply, and that manufacturers of electric generating plant 


may hope for good orders frum some of these new under- |. 


takers in due course. A few of the 1914 Orders were granted 
to electricity undertakers for extensions of their areas of 
supply, but the majority of them were for unexploited 
districts. The Kingstown Order was strenuously opposed 
by the local authority, and it was suspended from the 1913 
Session. Ultimately a Select Committee of the House of 
Commons considered th» Bill tor the confirmation of the 
Order, together with the Bill of the Alliance and Dublin Gas 
Consumers’ Co., which sought powers of supply in Kings- 
town, Dalkey and Blackrock. The Committee rejected the 
gas company’s Bill, and then the promoters of the Kings- 
town Order (the Dublin Southern District Electric Supply 
Co.) and Kingstown Council came to an agreement under 
which the powers of the Order were not to be exercised for 
six months after the passing of the Confirmatory Act, and 
within this period the Council undertook to take a transfer 
of the undertaking. It was also agreed that if Blackrock 
and Dalkey Urban Councils should require a supply of 
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electrical energy in bulk the undertakers would apply for 
an Order (under Sec. 4 of the Electric Lighting Act, 1899) to 
give such supply. Since the proceedings in Committce the 
Council have duly acquired the Order, and steps have been 
taken to establish an electricity supply. In connection with 
this Order, it may be noted that an unsuccessful attempt 
was made by the local gas company to insert a clause in the 
Order providing for the publication of the accounts of the 
undertaking in the local newspapers, and for the revision of 
the chargcs every three years after the first five vears. At 
a later stage, however, a clause was inserted in the Order 
providing for the publication by the Council of the annual 
accounts of the undertaking and for the revision of the 
charges for crergv at statcd intervals. In the case of the 
Hinckley Provisional Ordcr the promoters, the Midland 
Electric Light & Power Co. had agreed with the Urban 
Council to insert a clause providing, subject to certain con- 
ditions, that the electrical energy should at all times be 
supplicd from a single sub-station within the district and 
also as to the purchase of the undertaking by the Council. 
The clause did not, however, appear in the draft Order 
issued by the Board of Trade, but it was re-inserted by a 
House of Commons Committee. 

In regard to Electricity Supply Bills, one of the features of 
the Session was the number of gas companies which 
succeeded in obtaining powers to supply electrical energy. 
In five Acts gas companies obtained these powers during 
the past Session, but in committee the electrical clauses 
were struck out of the Bill of the Leyland Gas Co., which had 
made an agreement with the Lancashire Electric Power Co. 


for the supply of energy, and the promoters of the South 


Suburban Gas Co. also withdrew their electrical clauses. 
The Newport (Mon) Corporation were unfortunate in their 
attempt to secure an extension of their area of supply so as 
to cover the whole of the present borough, but they were 
nevertheless, successful in securing some extension of their 
area and in repelling the attack of the local gas company, 
which endeavoured to obtain the insertion in the Bill of 
the Northumberland clause. On the other hand, a similar 
attempt made by the Ashington Coal Co. to induce a Select 
Committee to insert the clause in the Ashington Gas Bill of the 
Urban Council was also unsuccessful. At Ashington the posi- 
tion is peculiar. It is a colliery district without gas works, 
and over 70 per cent. of the houses are wired, electric current 
being supplied by the Northern Counties Electricity Supply 
Co. The prosperity of the district depends upon the 
collieries, and as the life of the local coal field was estimated 
at 40 years it was thought that a case had been made for the 
insertion of the clause, but a House of Lords Committee 
declined to burden the Council with it. Committees would 
appear to be reluctant to insert this clause in the Bills of local 
authorities, except in very special cases. In many Acts, and 
particularly in those of Chesterfield, Manchester, Middles- 
brough, Newport, Wimbledon and York Corporations, useful 
additional powers have been secured for the extension and 
development of their undertakings. Though Manchester 
Corporation failed to obtain sanction to the proposal to 
purchase the undertaking of the Trafford Power and Light 
Supply (1902), Ltd., it secured additional powers, including 
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authority to erect a generating station at Davyhulme which 
will have an ultimate capacity of 120,000 kw., and will cost 
about £1,200,000. At York and Wimbledon the electrical 
clauses include authority to use overhead wires for the supply 
of electrical energy in outlving districts. York also ex- 
tended their electric lighting area bv a Provisional Order 
so as to include a large part of the surrounding districts. 
The North Metropolitan Electric Power Supply Co. secured 
some useful powers for itself ard the North Metropolitan 
Electrical Power Distribution Co., but it failed to obtain the 
authority it required for dealing with strikes, &c. We regret 
that, through a slight informalitv, the Yorkshire Electric 
Power Bill, which would confer upon the Company powers 
to supply electrical energy for lighting in certam portions of 
its area, was rot allowed to proceed, but the Company 18 
promoting a similar Bill in the 1915 Session. 21d we wish it 
every success in its effort to remove what we consider to be 
unreasonable restrictions upon its business and upon the 
natural development of its undertaking. No better fortune 
awaited the London Electric Supply Bill, which attempted 
to deal with certain aspects of the London electricity supply 
question, and particularly with the problem whieh will 
arise in connection with the necessary extensions of plant 
and mains between now and 1931, the date when the 
London County Council may exercise its power of purchas- 
ing the undertakings of the London Supply Companies. 
The Bill, which met with some opposition even from some 
of the supply companies, was withdrawn, but the problem 
wili come before Parliament next vear in a somewhat 
modified form. 

Though there were several measures relating to electric 
traction, few points of Interest arose in connection with 
them. In most cases it was a question of obtaining powers 
for extension of existing svstems or for additional financial 
and administrative powers. The Metropclitan and Great: 
Northern Railway Companies withdrew their Bill for the 
creation of a Joint Committee to work the Great Northern 
and City Tube Railway, and for certain extensions of the 
line, owing to the onerous conditions imposed by the Select 
Committee which considered the Bill. The London 
Electric Railway and Central London Railway Acts confer 
powers for enlarging tunnels, tha construction of subways, 
&c.; and the Bristol Corporation Tramways Act authorised 
the Corporation to purchase the tramway and light railway 
undertaking of the Bristol Tramways and Carriage Co. 
Though a poll of the ratepayers sanctioned the proposed 
purchase, there is a possibility that, owing to the present 
crisis, the proposed purchase, which, according to the 
Act, will have to be made next year,may not be com- 
pleted. In the case of the Aberdeen Provisional Order, 
which confers powers to construct new tramways, to run 
trolley omnibuses, &c., an interesting point arose in con- 
nection with the clause which authorised the Corporation to 
appropriate each year any sum not exceeding one-third of 
the surplus revenue of the tramway department, and apply 
the same to the common good, or towards a reduction of the 
city rates or any city improvements. The Corporation 
engaged in a contest on this question with the Scottish 
Office, which considered that only £1,000 should be devoted 
to the objects mentioned. Ultimately à compromise was 


arranged, and a sum of £2,000 may now be set aside for such 
purposes. The London County Council was somewhat 
unfortunate in connection with its tramway proposals. 
Although it obtained powers to construct some additional 
lengths of line, the clause authorising the abolition of the 
dead-end at Aldgate bv the construction of a short circular 
route, which was passed bv the House of Commons Select 
Committee, was rejected by a House of Lords Committee. 
Neweastle-on-Tvne Corporation secured power to run 
trailer and coupled cars. to reserve cars for special pur- 
poses and to provide and run motor omnibuses in Long- 
benton ; while the Norwich Electric Tramways Act contains 
useful clauses as to the removal of obstructions on tramway 
lincs and the liabilitv for reinstating gas pipes, &c., affected 
by tramway construction work. York, Reading, Leeds, 
Walsall and Aberdeen Corporations obtained authority to 
equip and work trolley omnibus routes. Glasgow Corpora- 
tion scheduled 28 new tramways in their Order, but the 
University authorities were successful in their opposition to 
the University-avenue route. The Midland Railway Co., 
which is considering the question of the electrical 
equipment of the whole of the Company's syst:m 
in the London area and the line to Southend, obtained 
powers to construct 14 miles of new double line to con- 
nect the London and Blackwall Railway in Stepney with 
the Midland line at Bromley-by-Bow, and also to widen and 
electrically equip the existing railway (about 73 miles) 
between Barking and Upminster. In the Bill of the 
London, Brighton & South Coast Railway Co., which 
Company is proceeding apace with the electrification of its 
suburban system, an interesting question arose m 
connection with the supply of electrical energy. An agree- 
ment had been made with the London Electric Supply 
Corporation for the supply of electrical energy for operating 
the Company's lines, but, naturally, the London Electric 
Supply Corporation, whose undertaking is liable to be 
purchased in 1931 by the London County Council, wanted a 
period of 50 years to recoup it for the capital expenditure 
entailed. There was opposition by the London County 
Council and bv the Croydon Corporation, and ultimately a 
compromise was effected, and it was agreed that the con- 
ditions and terms of any contract relating to the period 
beyond the purchase date are to be submitted to the London 
County Council. A clause protecting Croydon's interests 
was also inserted. In several Bills the question was again 
raised as to the payment to be made for the upkeep of roads 
used by trolley omnibuses, and in all cases 3d. per car-mile 
was the figure inserted. In some cases an arbitration clause 
to enable this figure to be revised at the end of three years 
was inserted. In the Walsall Act trolley omnibuses are 
subjected to the pavment of 3d. per car-mile, but motor 
omnibuses are exempt, During the year it was announced 
that a Joint Committee ot both Houses would be constituted 
for the purpose of considering and reporting generally upon 
the question of the contributions to be made for road 
maintenance by owners of trolley and motor omnibuses, and 
it is to be hoped that the labours of this Committee will lead 
to something like uniformity of law and practice in regard 


, to the charge (it any) to be made upon these undertakings 


for road maintenance, street widenings, &c. 
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REVIEWS. 


Copies of the undermentioned works can te had from THE ELectRiciAN Offices, post 
ires, on receipt of published price, adding 3d. fcr books published under 2s. Add 


10 per cent. for abroad or fcr foreign booss.] 


The Gas, Petrol and Oil Engine. 
and G. A. Berts. Vol. HL 
Pp. vil. +838. 25s. net. 


This is a volume of over 800 paves. and in the 12 chapters 
into which it is divided the authors deal with practically the 
whole range of internal combustion engines as they are built 


to-dav, a sufficiently formidable task. 


The first volume of the work dealt with the thermodynamics 
The 


resent volume treats of the engines in practice, and will 


of the subject, and contained an historical sketch. 


appeal both to the student and the designer. 


Commencing with the Otto evele gas engine. the typical 
engine working on the four-stroke cvcle, it passes from the 
early designs, which have been superseded in quite recent 
years, to some examples of modern engiaes, both ef the single 
and multi-cvlunder types, and illustrates the development 

British, Conti- 
nental and American built engines are described and the main 


which has taken place in the last 20 years. 


features of their design discussed. 


The two evecle engine follows. and is similarly treated, and 
it is to be noted how many of the most pewerful gas engines 
work on this evcle, and hew the difficulties which were found 
to be insuperable in small units of this type have been overcome, 
er sink into ccmparative insignificance, in the large powered 
units which are built to-dav, and now are practically the sole 


representatives of the two-cvcle gas engine. 


Various systems of ignition gear are then described, from the 
flame to the magneto and electric battery. followed bv a useful 


chapter on speed regulation, in which flywheel weights and 
Perhaps a little more might have 


governor gear are discussed. 
been written about an important point in connection with fly- 
wheels—viz., the parallel running of alternators. [n an in- 
stallation with which we are acquainted e four-cvlinder gas 
engme was installed to run in parallel with a three-cvlinder 
steam engine, the gas engine flywheel being proportioned in 
accordance with a well-known formula. The paralleling 
proved to be quite succes: ful even with three evlinders only of 
the gas engine at work. This would seem to show that the 
Wheel was unnecessarily heavy, and that the conditions neces- 
sary to secure parallel running are imperfectly understood, and 
could with advantage be further investigated. The valuable 
Paper by Dr. Rosenberg on this matter might have been re- 
ferred to, and would have materially increased the usefulness 
of this section. 

Gaseous and liquid fuels occupy the next chapter, intro- 
ducing that section of the book in which liquid fuel engines of 
all types find a place frem the high-speed petrol engine to the 
full Diesel type, and including the many intermediate engines 
which use the medium and heavier residual oils. This portion 
of the subject is dealt with very thorcughly, and a great 
amount of information will be found in connection with results 
obtained from gas plants of various types. Here a little more 
space might have been devoted to plants utilising wood and 
other refuse as fuel, this type of plant having a sufhciently 
distinct economical advantage to warrant its inclusion even at 
the risk of curtailing the space devoted to town gas, which is 
now only employed where it is cheap, or considerations of 
first cost, convenience or space justify the use of what in most 
towns, owing to the policy of the powers that be, is a high- 
priced fuel. Possibly, part of the section dealing with fuel oils 
might have been cut out, as it is somewhat academic in char- 
acter. and will possess but a passing interest to the busy man. 

Close on 200 pages are devoted to the petrel engine and its 
accessories, an amount of space which would appear to be fully 
Justified by the important part petrcl is playing in the present 
War operations. This section is particularly valuable, tco, 
from. the fact that the subject has hitherto only been dealt 
wich in an amateurish way, as though beneath the notice of the 
serious engineer, 


By DvtGarp CrEnk, F.R.S., 
(London : Longmans, Green & Co.) 


The concluding chapter of the work contains the vie ws of the 
authors on the future of the internal combustion engine. This, 
thev consider, will follow the same course as the steam engine— 
that is, in the direction of the turbine. The wide use of bitu- 
minous fuel for gas producers is also suggested, and, ir our 
opinion. that is rather where the greatest scope at present lies, 
as well as in the use of other fuels, now the waste producta of 
industries and of our tewns. When it is remembered that gas 
can be made from anvthing which will burn, the extent of the 
field in this direction is seen to be very great. 

If we have any further criticisms to offer they are that the 
productions of a limited number of firms find a prominence in 
its pages, which would have been better had it been spread over 
a larger number of makers, many of which are merely men- 
tioned by name as " also " makers of that tvpe of engine or 
apparatus. And. further, that the liquid-fuel engine of what is 
known as the semi-Diesel tvpe does not stand out as clearly as 
its pesition and prospects appear to warrant. We refer to the 
engine which possesses most of the characteristics of the 
Diesel, including its efficiency, but is without its air com- 
pressor and attendant complications. Perhaps, however, in 
this latter criticism we are judging frem the position as it is at 
present, and not what it was when the book was written. 
Developments are rapid in internal combustion work, and six 
months may be all that is necessary for some move of real 
importance to take place. The volume contains only so much 
historical matter as is necessary to enable the reader to see 
just where the science of gas and oil-engine design has arrived, 
just as much, in fact. as is useful in a book of this character. 
Particulars of a good many tests are given showing the com- 
mercial and the heat efficiencies of the engines described. 

The illustrations throughout are numerous and good, and 
altogether the authors are to be congratulated on having com- 
piled what is a very useful book of reference. W. M. 
Electric Cooking, Heating, Cleaning, &c. Bv Mavp Lancaster. 

Edited by E. W. Lancaster, A. M.Inst.C.E., M.I.E. E. (London: 
Constable & Co.) Pp. x.--338. 3s. 6d. net. 

As far as we are aware, this is the first serious work on the 
subject of electric cooking and heating. A subject cf this kind 
can be treated technically, or simply from the popular point of 
view. In the present volume the authoress has written in such 
a way that the subject can be thoroughly appreciated by lay 
readers, but at the same time a considerable amount of technical 
information is included so that the work is valuable from both 
points of view. For example, an interesting amount of detail 
is given as to the different tvpes of heating elements in use at 
the present day, this being illustrated hy means of diagrams. 
Further, some sound advice is given to station engineers, 
suggesting that it is worth their while to look after the cooking ` 
load, and expressing the view that every station engineer 
should know something of the subject personally. — Presum- 
ablv, the editor has here made his influence felt. On the other 
hand, there is plenty of information in regard to cooking pure 
and simple. 

Starting with popular information in regard to electricity, 
and what it will do (which information we are glad to note is 
correct instead of being of the usual popular variety) we come 
to arguments in favour of electric cooking, and then to an 
interesting historical sketch of what was done by Count 
Rumford many years ago. A considerable point is made as 
to the saving of meat by electric cooking. This is, perhaps, 
emphasised rather too much ; for it must be remembered that 
this saving depends upon proper temperature conditions, and 
is not necessarily secured simply on a time basis. On page 66 
some diagrams are given showing the loss of meat by various 


LJ 


! methods, and in the same chapter there are other diagrams 


which we fear will require a more scientific cook than is usual 
for their interpretation ; in fact. we doubt if we have ourselves 
mastered the complete meaning of one of the diagrams on 
page 66. We notice that the author holds the view on page 67, 
that a certam temperature will always be produced bv the 
closing of certain switches. This, however, is rather a sweeping 
assertion, for such a result will not necessarily be obtained 
without the use of a thermometer. The steady temperature 
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so obtained merely with a given arrangement of switching 
may well be much higher than that which is desired. 

After dealing generally with the subject of electric cooking 
and component parts, a number of cookers are described and 
illustrated. The results obtainable are expressed in pence, but 
considering that the cost must depend upon the price per unit, 
we think it would be better if these results were given simply in 
units for a given operation. Unfortunately, in writing a 
description of this kind it is dificult to give information which 
is of the highest use to the inquirer, for the simole reason that 
it is almost impossible to be critical. We notice, indeed, a 
tendency to accept statements of makers at their own valuatio 1» 

Some interesting heating curves of ovens are given, and were 
presumably supplied by the makers. These give a certain 
amount of information, but, as a rule, thev are not neces- 
sarily comparable, because details are usuallv lacking as to the 
exact way in which the temperature readings were taken. 

After describing the various cookers now cn the market, som? 
results of cooking for a small family are given, the data being 
American. The family consists of five persons, and menus are 
given for six consecutive dave. We are glad to see that the 
author has set cut the daily programme in deis, because 
otherwise such figures are apt to be misleading. The average 
kilowatt hours per day are put down as 5:54 for the " heavy 
menu," and 3-281 for the " average menu” or “average 
family.” We do not think it would be at all safe for an average 
family to rely upon the latter figure, which is equivalent te 
0-66 kw.-hour per person per day. Even the “ heavy family " 
only requires 1-1 kw.-hours per person per day. It is difficult 
to say precisely what the consumpticn should be in any given 
case, but we are afraid that some families might be disappointed 
at finding that they are really “ heavy families” or even 
“ super-heavy " instead of `“ light." Similarly we do not quite 
understand the consumption which 1s given for a family (taken 
from practical experience towards the end of the volume) 
where the units used per day for a household of six persons 
averages 5-06. Considering that the consumption of energy for 
two dinners is 3:4 units and 4-3 units respectively there seems 
to be a rather small margin for the rest of the daily programme. 

In the chapter on the electric heating of water rather an 
unfortunate comparison 1s given between coal, gas and elec- 
tricity. The author relies upon Count Rumford fcr the 
calorific value of the coal (which certainly seems unnecessary) 
with the result that the calorific value taken is only 6,516 
B.Th.U. per lb., or something like half the usual value. Again, 
gas is taken as having acalorific value of 485 B.Th.U. per cubic 
feet, whereas some such figure as 650 would be more reasonable. 
Also, the price of coal is taken at 27s. per ton and gas at 3s. per 
cubic foot. Where electricity is obtainable at Id. per unit, both 
these prices would surely be on the high side. When compari- 
sons of this kind are made the greatest possible care should be 
taken to have them accurate. 

The volume concludes with an explanation of technical 
terms, and a list of prices charged for electrical energy in Great 
Britain and in the United States. These particulars should 
prove useful. 

The volume is very readable and is well got up. We have no 
hesitation in saying that it is a distinct acquisition to the 
literature already existing, and which, so far, has been very 
meagre, but, while congratulating the authoress upon her work, 
we hope that in a future edirion the more serious points which 
we have criticised will be remedied. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from THe ELecrrictan Offices, post 
free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 


foreign books.) 

* The Manufacture of Electric Arc Carbons.” (London: ‘The Elec- 
trician" Printing & Publishing Co.) Pp. ix.+55. 2s. 6d. net. 

“ Journal" of the Franklin Institute. Vol. CLXXVII., No. 6. 
December, 1914. (Philadelphia: The Franklin Institute of the State of 
Pennsylvania.) Pp. 138. 50c. 

P “A Book of Model Answers to Series Two Test Questions in Wireless 
Telegraphy." (London: Wireless Press, Ltd.) Pp. 64. 1s. net. 


AUTOMATIC PROTECTIVE SWIT? IGE AR FOR ALTER- 
NATING CURRENT SYSTEMS. 


We give below an account of the discussion which took place 
at Birmingham on Mr. Wedmore's Paper on this subject. An 
abstract of this Paper appeared oa p. 311 of our issue of Dec. 
11. Sir John Snell, President of the Institution, accompanied 
by Mr. P. F. Rowell, the Secretary, attended this meeting. 
After an expression of appreciation and welcome from the 
Chairman, Dr. Railing, Sir John Snell addressed the meeting, 
and, referring to the work of the Local Sections, reminded the 
members of the ohjects for which those Sections were estab- 
lished and of the useful fancticns they were able to perform. 
He afterwards dealt with the subject of remuneration of voung 
engineers, pointing out the advantages to the community if 
the electrical profession were made sufficiently attractive to 
men of the highest ability. He also urged the advisability of 


all voung electrical engineers joining the Institution and thereby 
gaining a status which would help them in their careers. 


Mr. A. M. Tay Lor opened the discussion and dwelt upon the advan- 
tages of the split conductor svstem as compared with core balancing 
svatems, 

Dr. €. C. GARRARD pointed out that the Merz-Price system did not 
protest against bad synchronising but only safeguarded a svstem against 
faults to earth. The balance relay was superior in this particular. 

Mr. S. T. ALLEN said that the system under his management was not 
fitted with any other protective device except the usual inverse time 
characteristic overload devices. The system contained about 12 miles 
of extra-high-tension feeders and had operated without any failure or 
trouble for some vears. 

Mr. F. H. CrLovan expressed the view that it was desirable to have 
overload devices on generators. 

Mr. R. OrSETTICH objected to the tendency to elaborate protective 
devices. It was better, he urged, to work in the direction of so simpli- 
fving the systems and machinery that they were robust enough to with- 
stand the consequences of minor faults. 

Mr. E. P. Hous did not agree with the abuse showered on pilot cables, 
but thought they were quite satisfactory for many purposes. 

Mr. W. E. Groves advocated that more attention should be given to 
the protection of ‘bus bars. The devices described in the Paper looked 
after the cables but left out the "bus bars. 

Mr. WITCHER, in a written communication, thought it desirable to 
emphasise the distinction between systems which operate on faults to 
earth and those which operate on faults between phases. He also ex- 
pressed regret that the author of the Paper had not developed the dis- 
cussion of the split conductor principle more along the lines of unequal 
splits. 


PARLIAMENTARY RECORD FOR 1914. 


At the end of each Session of Parliament it has been our custom to 
give a brief record of its proceedings so fa~ as they affect clectricity 
supply, elcetrie railways and tramways, telegraphy, telephony, &c. 
On the present occasion we have deviated slightly from our usual 
practice in order to be able to include an account of the proceedings 
of the New Session of Pacliament which was opened in November 
anl stands adjourned until the New Year. Below will be found a 
complete list of the publie and private Acts which directly or in- 
directly affect electrical engineering enterprise, and some comments 
on the past year's legislation will be found in our leading article. 


PvBLIC Acts. 

Patents, Designs and Trade Marks 
(Temporary Rules). 

Patents, Designs and Trade Marks 
(Temporary Rules) Act (1014) 


Courts ( Emergency Powers). 
Customs Prohibi- 
tion). 
Defence of the Realm. 
Defence of the Realm (No. 2). Amendment. 
Defence of the Realm Consolida- | Trading with the Enemy. 
tion. | | Trading with the Enemy Act (1914) 
Expiring Laws Continuance. Amendment. 
Merchant Shipping Convention. Trade Marks. 
Patents and Designs. | 


(Exportation 


Trusts. 


PROVISIONAL ORDER CONFIRMATION ACTS. 


Electric Lighting Provisional Orders (No. 1) : [Hawarden, Kenilworth, 
Ledbury, Llanfairfechan, Merthyr Tydvil, Newton-in-Makerfield, Oulton 
Broad, Ruthin, Slaithwaite, Thornton, Yeovil]. 

Electric Lighting Provisional Orders (No. 2): [Abercarn, Chorley, 
Farnham, Harwich, Kingston-upon-Hill, Knottingley, Leeds, War- 
minster |. 

Electric Lighting Provisional Orders (No. 3): [Aboyne, Ballater, Ellon.] 

Electric Lighting Provisional Orders (No. 4) : [Banstead, Walton-on- 

| the-Hill, Kingswood, Beeston, Bradford-on-Avon, Feltham, Gelligaer 
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(Badlinog and Fochriw), Heanor, Eastwood, Midhurst, Rickmansworth, 


Chorleywood J. 


Electric Lighting Provisional Orders (No. 5): [Castlebar, Lurgan, 


Waterford]. 


Electric Lighting Provisional Orders (No. 6): [Ayr, Edinburgh, 


Galashiels]. 


Electric Lighting Provisional Orders (No. 7) : 


Hinckley, Reading, Watford, Whitstable, York]. ` 
Electric Lighting Provisional Order (No. 9) : (Ayr (Kilmarnock)]. 
Electric Lighting Provisional Order (No. 8, of 1913) : [Kingstown]. 


Tramways Provisional Order (Rotherham], Western Valleys (Mon- 


mouthshire) Rail-less Electric Traction Provisional Order. 


(CONFIRMATORY ACTS UNDER PRIVATER LEGISLATION PROCEDURE 
(SCOTLAND) Act, 1899. 


Aberdeen Corporation. 
Colinton Tramways 
Order Confirmation. 


Extension 


Dundee Boundaries Extension & 


Gas Order Confirmation. 


Glasgow Corporation Order Con- 


firmation. 


PRIVATE Acts. 


Barnsley Corporation. 

Birkenhead Corporation. 

Birmingham Corporation. 

Brentford Gas & Electricity. 

Bristol Corporation (Tramways). 

Central London Railway. 

Chesterfield Corporation. 

Cleckheaton Urban Council. 

Deal & Walmer Cas & Electricity. 

Ellesmere Port & Whitby Urban 
District Council. | 

Glasgow Corporation (Tramways, 
&c.). 

Hightown Gas & Electricity. 

Leeds Corporation. | 

London, Brighton & South Coast 
Railway. 

London County Council (Tram- 
ways & Improvements). 

London Electric Railway. 

London United Tramways. 

Manchester Corporation. 

Middlesbrough Corporation. 


Bitts WITHDRAWN, ABANDONED, &c. 

Alliance & Dublin Consumers Gas (Electric Supply). (Rejected.) 
(Not proceeded with.) 
Bournemouth District Rail-less Traction. 
(Not proceeded with.) 
(Not proceeded with.) 

(Preamble not proved.) 
(Suspended, ) 
(Withdrawn.) 
(Withdrawn.) 
Metropolitan & Great Northern Railway Companies, Withdrawn.) 
( Not proceeded with.) 
North Eastern Railway. | (Trolley Vehicle Clause rejected.) ` 
(Rejected on Second Reading.) 


Bolton Corporation. 


Bradford Corporation. 
Brighton Corporation. 
City of London (Various Powers). 
Glasgow Corporation (Celluloid). 

London Electric Supply. 
Lurgan Gas and Electricity. 


North & South Shields Railway. 


Northern Junction Railway. 


Poole, Sandbanks & Westbourne Rail-less Traction. 


Standing Orders.) 


South Suburban Gas Co. — (Electrical Clauses withdrawn.) 


CORRESPONDENCE. 
—9——— 
THE THERMAL TELEPHONE. 
TO THE EDITOR OF THE ELECTRICIAN. 

_ SIR: In your current issue there appears a description of an 
instrument called the “ thermophone " which has recently 
been perfected by Mr. de Lange. As a matter of historical 
interest I should like to place on record the fact that I con- 
structed several examples of this instrument in the years 1906 
and 1907, Just as in Mr. de Lange's instrument, a loop of 
stripped Wollaston wire was sealed into the closed end of a 
small glass tube, which could be placed inside the aural passage 
with its open end. directed towards the ear drum. My purpose 
in inventing the instrument was to receive radiotelegraphic 
signals without a detector. A sensitive thermophone, to use 
Mr. de Lange’s word, connected into the antenna or its associ- 
ated circuits, will convert the energy of received signals into 
sound without the intervention of detector and telephone. I 

d not then get the thermophone sensitive enough for this 
work, though the filament was delicate enough to be burnt 
out by a strong stray or by an atmospheric discharge. I 
showed the instrument in 1907 to the late Mr. G. L. Bullock, of t 


| Midland Railway. 


Newcastle-upon-Tyne Corporation. 


Newport Corporation. 


North Metropolitan Electric Power 


Supply. 
Norwich Electric Tramways 


[Cowbridge, Penybont, 


the Marconi Co., who, I believe, discussed its possibilities with 
other officials of the Company. 

Since then one or two of my assistants have constructed these 
instruments for special purposes, such as the replacement of 
the ordinary telephone in bridges for measuring inductance and 
capacity. Mr. Finlay in 1908 and Mr. S. B. Smith in 1909 and 
1911 made some very sensitive patterns, and examined the 
possibility of using other materials than platinum wire. I 
have some ot these old instruments still bv me. 

It appears that Mr. Gwozdz and myself, in Lodz and London 
respectively, conceived the idea of this instrument at about the 
same date. To Mr. de Lange, however, belongs the credit of 
bringing the instrument into such a practical shape that it 
possesses commercial possibilities. 

It is interesting to recall that at a recent meeting of the 
Physical Society, Mr. F. W. Jordan showed and described a 
moving mirror instrument which was operated by the pulse of 
air that is produced when a thin wire is heated bv the sudden 
passage of an electric current through it.—I am, &c., 

London, Dec. 21. W. ECCLES. 

THE MAGNETIC FIELD OF THE THREE-PHASE 

INDUCTION MOTOR. | 
TO THE EDITOR OF THE ELECTRICIAN. 


Oxford & District Tramways. 

Preston Corporation. 

Reading Corporation. 

St. Anne’s-on-the-Sea Improve- 
ment. 

Sheffield Corporation. 

Shropshire, Worcestershire & 
Staffordshire Electric Power. 

Skegness Gas. 

Stone Gas & Electricity. 

Walsall Corporation. 

Weymouth & Melcombe Regis 
Corporation. 

Wimbledon Corporation. 

York Corporation. 

Yorkshire Electric Power 


SIR: I quite agree with Dr. Smith that the method of 
dealing with this question which was set out in his article is 
very extensively employed, and regret that I appeared to limit 
my criticism to his Paper alone; it applies equally to Dr. 
Kloss's method, which Dr. Smith was developing, and to others. 

It is of interest to note that Arnold has pointed out ('* Die 
Wechselstromtechnik," III., p. 333, and V.,'p. 38) that the 
third harmonic of the flux wave induces no E.M.F. in a three- 
phase winding. He does not develop this statement logically, 
however, and even goes to the length of introducing the form 
| factor of the flux wave into his subsequent calculations (V., 
pp. 38-41). 

In reply to the questions put by Dr. Smith in his letter, the 
following would be my procedure. The fundamental of the flux 
curve is found as though it existed alone, from the formula 


E x 108 - l 
D= —-——., where k=winding factor for a sine wave x444, 


AT ^. 
and E —terminal E.M.F. per phase less the E.M.F. absorbed by 
the leakage inductance of the stator winding. The total flux 
per pole will be greater than D. ©The actual flux wave and ita 
fundamental have equal ordinates at the 60 deg. point, and here 
the density is 1-36@/S, where S is the pole-face area. The’ 
magnetising current can now be calculated from the conditions 
at this point, amongst other methods, in the way Dr. Smith and 
Mr. Barling indicated in their Paper; in cases where the pole pitch 
is large it will be advisable to bear in mind that the cores have to 
carry a flux which exceeds @ by a considerable percentage. 
The object of my Paper was to indicate certain causes which 
influence the shape of the flux wave and to point out that the 
ratio By/Bmean, Where Brean is the mean of the funda- 
mental, must be 1-36 in all cases. I said also that these causes 
furnished the magnetcmotive forces necessary for the change 
in shape, and that the fundamental magnetomotive force 
wave 18 not alone responsible for the production of the resultant 
flux wave, consequently we need not consider the amplitude 
of the fundamental when calculating the maynetising current. 


—] am, &c., | 
London, Dec. 21. F. T. CHAPMAN. | 


(Withdrawn.) 


(Rejected on 


Large Chain-Driven Plant.—What is claimed to be the 
largest chain-driven plant in the world is that of the Ox-Bow 
hydro-electric plant at Copperfield, U.S.A. According to 
“ Engineering News," the installation consists of one 3,600 kw., 
three-phase, 60-cycle generator, running at 225 revs. per min., 
operated by two horizontal water-wheel units, each consisting 
of two pairs of water-wheels running at 147 revs. per min. 
Each water-wheel unit is connected. to the generator by four 
Morse chains 21 in. wide, with sprockets of 2 in. pitch on the 
liae shafting, and with shaft centres 10 ft. apart. The genera- 
tor shaft is in the centre and 5 ft. above the level of the water- 


"wheel shafts. 
x 
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SPEED REDUCTION OF INDUCTION MOTORS FOR FAN 
DRIVING BY MEANS OF SLIP RESISTANCE.* 


BY DR. A. WINKLER. 


Summary.—The problem of regulating the speed of induction motors 
driving ventilating fans by means of slip resistance i8 discussed. and the 
loss entailed thereby ascertained. It is found that this method is often 
preferable to the use of variable-speed sets. 


Fans form an important port of mine equipment. They are 
usually direct coupled to electric motors running at speeds of 100 to 
360: revs. per min., and have to work uninterruptedly throughout 
the year. For reliability, economy and minimum attention this 
method of driving is unrivalled. Owing to the lacge power required 
by fans (often over 1,000 kw.), and the good load factor (approaching 
unity), fan drives form a very large and useful part of the load on the 
generating station of the mine. 

The size of a pit fan depends on the amount of air to be exhausted 
from the mine and the pressure that has to: be created by the fan. 
The quantity of air may vary with the number of men in the shift, 
about 3 to 5m.? per minute being needed per man, whilst the 
pressure depends on the local conditions of the pit. Let A denote 
the equivalent orifice of the mine—z.e., the surface through which 


the same quantity of air is drawn by the same pressure. Thea 
Q sy ! 
=? /Y -oss T. 
a 2gh VA 


À — equivalent orifice in m.?, 

Q= quantity of air discharged in m.? per s:cond, 
h= height of pressure gauge in mm. of water, 
a= coefficient = 0-66, 

y=specitic weight of air= 1-2 kg. per m.?, 

g — 9:81. 


whence the water gauge for any delivery, Q, will be 
QA. 
h= 0383) 
Ma 


The relation between the fan speed and the pressure is 


where 


where - . p= manometric efficiency =: 0-66 average value, 


v= peripheral speed of fan in m. per second. 
The power required to drive the fan will then be 
p= QA kw. Q.A 
l02u . 7 195p .7 
where n= mechanical efficiency of fan— 0-6 to 0-0. 

In the case of new pits it is difficult to estimate accurately. the 
equivalent orifice and future extensions, so that it is customary to 
make a fairly liberal allowance ; consequently the output of the fan 
has to be reduced at the outset and is gradually increased with the 
demand. There are two ways of regulating the air delivered by a 
fan—namely, throttling and varying the speed. 

When the fen runs at a constant speed and the air is throttled the 
pressure remains practically constant. With the same pressure the 
delivery falls off as the orifice is decreased, so that the power falls 
off in proportion with the quantity of air discharged. The large 
hydraulic and. mechanical losses, however, which at no load equal 
about 40 per cent. of the full load power, prevent the driving power 
falling off so rapidly. 

A better and more economical method is to reduce the speed. The 
above relations show that the pressure varies as the square of the 
speed, whilst the delivery Q varies as A/h, when the equivalent 
orifice A is constant. Thus, the discharge Q varies directly as the 
speed, and the power P varies as the cube of the delivery and as the 
cube of the speed; the torque varies as the square of the delivery 
and the specd. E | 

In Fig. 1 the power needed to drive a fan with the different methods 
of regulation is represented as a function of the air delivered Q. The 
curve A shows the power consumed when the fan is driven at a 
constant speed and the air is throttled, and the curve B the power 
necded to drive the fan when the speed is reduced and the orifice left 
constant. The curve C represents the input to an induction motor 
when the speed is controlled. by means of & slip resistance. The, 
curve B varies as tho euhe and the curve C as the square of the 
delivery, whilst the distance on the ordinate between B and C is the 
energy lost in the slip resistance. Since the torque and power of a 


— —À— — ee 


* Abstract of an article in the * Elektrotechnik und Maschinenbau," 
July 19, 1914 ; slightly altered, 


fan va-y a3 tho square and cube of the speed respectively, tho motor 
works quite stable over the whole speed range. ý 
At a speed, n, the power P needed to drive the fan can thus ba 
expressed bv | | 
P — const. n?— const. n? (1— sy), 


- 


where s=slip = , Ro= synchronous speed. 


No 
Neglecting the small drop in speed between no loed end full losd 
when the slip-rings are short-circuited, we can then wite 
P= Pm(1— 5), l 
where P,, is the power taken by the fen when running a: full spred. 
Turning. now, to the induction motor, let P, denote the powe: 
transmitted from the stator to the rotor and P,-— m.r.13— power 
absorbed in the m rotor phases, oach of resistance r (including slip 
resistance) and carrying current L Then we know the: in aa 
induction motor the following relations ho!d :— 
P,=P+ Ps 
8 
and pes Donc» 
l~s 
Substituting for P from above, we get 
P,=s(1—s)? . P 
Let L denote the ratio of the slip energy to the full powe: taken 
by the fan; then 
P.: 
L=—=s 1— s)*. 
pass) 
From this simple relation the slip-energy at any speed can be a‘ once 
determined. Thus :— gs 
s=0 01 02 03 04 05 06 07 08 09 
L=0 81 128 147 144 125 96 63 32 09% 
It is seen that the energy dissipated in the slip resistance is never 
very large compared with the full load of the motor. 


Pewer P. per cent. 


10 29 30 40 50 6 7 89 90 100 
Quantity of Air per cent. 


Fic. 1. 


At times it is advisable to instal two motors having different 
synchronous speeds to mect the needs. This arrangement not only 
provides a good solution in many cases. but is cheaper to insta! than 
> variable-speed set, and at the same time furnishes a reserve. 


REPORT ON NOMENCLATURE AND SYMBOLS. 


The Council of the Physical Society have published the 
following report of the Committee on Nomenclature and 
Symbols with a view to a possible general discussion at a future 
date. The Committee consisted ef Prof. Sir J. J. Thomson, 
O.M., F.R.S, (president of the sociey), Prof. H. L. Callendar, 
F.R.S., Mr. A. Campbell, B.A., Dr. C. Chree, F.R.S., Prof, 
G. Carey Foster, F.R.S., Dr. W. Eccles (secretary and convener), 
Sir George Greenhill, F.R.S., Dr. Alexander Russell, M.A., 
Prof. the Hon. R. J. Strutt, F.R.S., Prof. S. P. Thompson, 
F.R.S., and Dr. W. Watson, F.R.S. | | 


TYPOGRAPHICAL, 

Capitals and Small Letters, —For electrical quantities varying har- 
monically, capitals should stand for the amplitude and small letters fot 
the value at any instant. 

Greek Letters.— Where possible, Greek letters should be used for angles ' 
and for specific quantities, 


ONA 


tes 
dos 


uaa 
Un 
m 


[EM 


Vs 


ny 
^ 


lpr 
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que — —————————————————Ó IS EE TS TI d 
PRINTING OF LARGE NcCMBERS. ' 


Subscripls.— The use of subscripts for components of vectors should bo 
discouraged. As a general rule subscripts should be avoided. 
Abbreviations for Names of Units.—Ordinary type should be used for 


the symbols of units, and not clarendon. 


NOMENCLATURE. 


Terms in common use, 
Magnetic force, magnetic field | ............ 


Intensity of magnetisation .............. ieee 
Magnetic induction, magnetic flux- 
density 


Inductance, coefficient of self-induction. 


Permeability, inductivity .................. 

Electric force, field, intensity 

Electric polarisation, displacement, elec- 
tric flux-density 

Specific inductive capacity, dielectric 
constant, dielectric coefficient, permit- 
tivity 

Capacity. permittance ............... 

Dielectric strength, dielectric rigidity and 
electric strength 

Specific resistance, resistivity............... 

Electromotive force. potential ditference, 


voltage 


eococoot2ov2 


eeveeervrne 


Quantity. SYMBOLS. 
Base of Napierian logarithms..,.......... is 
Flectric Charge... veio eei trastorno 
TOPCO: aerer CEPS AR oE AEE 
inducti y ica oer e a 
polarisation ,rcccccerscecerrenccece 
» — Capacity ..ccrccencncccncsereessecsenes 
Volta pE pragen desk patton o Sox V E VR TE 
CMTC Urs sao De E EEESCERNE AREE SERRENEOUER EDE 
Magnetic pole... ,,« e retient bonu 
en AEE E A 
induction .....erseseseosoevesssoseoe 
T moment |... veces eyes s E eRERERENS 
Pérmenbilit v.i us eieece se ox er e exa ar aera 
Magnetic flux /— ...... lees ene enean 
Intensity of magnetisation 
Susceptibility 
Self-inductance,....... eee eee eee tne 
Mutual inductance |.............. cere 
Reactance 
iT A^ — 
Resistance 
Resstipity" E E E E 
Conductance 
CONARCEVIEY ARR E EAEE E 
Energy and work.........cccccsessecesceccseees 
n Me 


» 
» 


» 


»» 
?3 


e*9.909*96000999800€0095».090*580500€0€9096 e 


ecsv**»000u00920906069950»000609902520*9609269 


*09**9500090060000020960«*190920002000*92*96429 


€e«09*60692236060060€99006090909«4006*0609*5082a* € 


Period e*956582592060590900* 0229 *e«5«*9Qo0p^ts00v000500259* € 
Frequency 9**350o090«a260602090092*9600049099*9900c299 eo 
Decay coefficient »e90e0050e900660902000429900099042692009 


Logarithinic decrement eaevreereeoateecaneorenene 


To illustrate the meanings of these terms the following notes are 


adopted :—- 


The period or periodic time of a simple harmonic vibration is the time 
elapsing between two successive transits in the same direction through 
the same point. If the equation of the S. H.M. be taken, v=V cos ef, 
T=27/w, 

The frequency is n=w/2r. 
The simplest kind of damped vibration may be indicated by the equation 
T=29/w, 

The frequency is 1 —o/2r, 

The decay coctficient is b. 

The logarithmic decrement is 8 — bT, or, in words, is the natural logarithm 
of the ratio of any value of the function z to its value when ¢ is increased 


The period is 


z—e—U cos wl. 


The period is 


by T. 


at the times l and t-F- T. 


SyMBOLS FOR MULTIPLES AND SUBMULTIPLES. 


Multiple or ; 
subm ult iple. Name; 
ETOR aeaaea AO 
10-9 nenten, Mili 
lO? vicsecsssceessaes Micro- 
10-7 ues. Millimicro- 
107!* ,,...22.22... Pico- 


The usage of uu as an abbrevation for 10—? metre 
SYMBOLS FOR UNITS. 


The damping factor ia e; it is the ratio of the values of the function 


In printing numbers greater than 100 the method of marking thousands 
by spaces instead of by commas should be adopted. For example :— 
] 234 567 instead of 1,234,567, 


Recommendation. STATEMENT ON THE DEFINITION OF CAPACITY. T 
None. (a) Capacity of a Conductor (original definition).—The ratio of the 
None. charge to the potential of a conductor when at a great distance from, 

other conductors is constant, and is called its capacity. 


Retain both terms at present. l i 
For example, the capacity of a sphere is «r, and of two equal spheres, 


Urge use of “ inductance.” in contact is 2xr log 2, where x is the electric inductivity, of the homo- 
Urge use of “ permeability." geneous medium in which they are immersed and r is the radius of each 
None. 

Disuse displacement. 


sphere. . 
f a conductor 


(b) Capacity of a Conductor (Maxwell).—The capacity o 
is the ratio of its charge to its potential when all neighbouring conductors 
are earthed. If the position of neighbouring conductors or insulators be 
altered, then, in general, the value of this capacity will also be altered. 

(c) Capacity between Two Conductors.—In everyday work the capacity 
between two insulated conductors is measured by giving a positive charge 
to the first conductor and an equal negative charge to thhe second and 
finding the ratio of the charge on the first conductor to the difference of. 
potential between them. 

Provided that the two conductors and all neighbouring conductors, 
are initially uncharged, this ratio is constant, It is often of great value 
in practical work. In a good many cases its value can be computed, 

The formal definition is as follows :— | 


Let two conductors be given in a field comprising dielectrics and other, 
Then, if the two conductors have, 


Urge use of electric induc- 
tivity and do not use per- 
mittivity 

Do not use permittance 

Do not use dielectric rigidity. 


Urge use of resistivity. 
No term preferred. 


Recommendation. 
e rather than e. 


A conductors which are uncharged. 
M charges +Q and —Q, and if the difference of their potentials is V, the. 
P ratio Q/V is independent of Q, and is called the capacity of the field round 
C.K the two conductors. or simply the capacity between the two conductora, 
V, v Ee The symbols C and K are indiscriminately used for (a) or (^). 

i Ec 


NOTES ON TERRESTRIAL MAGNETISM AND ATMOSPHERI C 


m | For general use. Sym- 
ELECTRICITY. 


H bols used for terres- 
a S 
s M ee By CHARLES Cures, Sc.D., LL.D., F.R.S. 
m city given below. The following notes are not intended to advocate or criticise, but 
F, ẹ merely to call attention to notation in common use in terrestrial mag- 
I. netism and atmospheric electricitv, two branches of science which lie 
None. rather off the beat of the ordinary physicist. 
L. / Terrestrial, Magnetism.—The notation in most common use when the 
M, m earth's magnetic force is resolved into three rectangular components is 
X, £ X to the north, Y to the east and Z vertically downwards. D (or 8) for 
m declination, H for horizontal force, and V for vertical force are also in 
R,r very common use; while T (also F and R) for total force, I (also 9) for 
p inclination, N north and W west components are also not infrequently 
G met with. The magnetie moment of a magnet is usually referred to some 
y standard temperature and to an imaginary zero field. The former fact 
W, w is usually represented by the use of a formula such as mọ - mo(l—gt- q’f), 
P where mo refers to the standard temperature (usually O C.), m, to the 
T existing temperature, q and q’ being “ temperature cocfficienta deter. 
n, f mined by experiment. When the horizontal force magnet is in the mag- 
b netic meridian at a place where H represents the horizontal field, its 
5 temporary moment is usually represented by an expression of the form 
It should be noticed that 4 is here used in a somewhat ditferent. 


m+ uH. 


sense to that usually employed ; the volume of the magnet (which is not 
generally known accurately) is not explicitly introduced, What the user 
generally knows is the mass of the heterogeneous body composed of 
magnet, stirrup, glass scale and lens. uw is occasionally used also to 
denote pole strength—a quantity which there is seldom occasion to 
introduce explicitly. For the " pole distance," which is in more common 
use, 24 seems the most usual notation. 2/ (or /) is also sometimes used 
for pole distance, but more usually for the total length of the magnet. 
The force exerted by a bar or cylindrical magnet at a point situated in 
the prolongation of its axis at a distance r from its centre is generally 
expressed in the form 2mr-3(1-+ Pr 4+Qr 4), where P and Q are termed 
“distribution constants," of which Q is not infrequently assumed to he 


The angle made with the magnetic meridian by one horizontal 


Zero. 
The moment of 


magnet deflected by another is generally called u. 
inertia of a magnet and its appurtenances is usually represented by K or 
]. Owing to the practice of taking transit observations of the horizontal 
force magnet at intervals of 5 (sometimes 3 or 7) semi-vibrations, the use 
of T to denote half the period of a complete vibration is almost universal. 

In connection with minor changes of magnetic force—e.g., in the 
ordinary diurnal variation—the unit of foree in almost universal use ia: 


Symbol, 
It is also not infrequently used in connection with 


eene RE IyzdEx 107?C.G.8N. 

seosceufpi tu R Pte asa" x VIC the complete value of a magnetic clement—e.g., the horizontal force at. 
UNA ees a im present in London is approximately 18 500y. When diurnal inequalities 
TT porni are expressed in Fourier Series, the two alternative forms are usually 
Ad ado embodied in the following notation :— 


is undesirable. 


c, sin (t+a,)+e, sin (2/+a,)+.., 
a, cos (+A, sin £+a, cos 2¢+6, sin 2t+..., 


tee esac ae | TANA PEE LS where £—used as an abbreviation for 15? X(time since midnight in 
Volt DONA MR DD: V Volt-ampere re E WVA hours)—Trepresents the hour angle in the 24-hour term, 2t the hour angle 
ji, saias enen ter Ampere-hour seese AR [77 the 12-hour term, and so on. The dependence of the range of the 
Coulomb. a C Milliampere ................ mA diurnal inequality on sun-spots is usually expressed by Wolf's formula 
gr in en «s : ieee o co e KW R —a- 55, where R is the magnetic range, S the sun-spot frequency 
Math W | Kilovolt-ampero wc... KVA | (Iter Wolf and Wolfer), and a, 6 constants, E 
Parad as FP | Kilowatt-hour «sees kWh, Magnetic Observations at Sea.—A terminology of a very hybrid charac. 
Henry NOTAE aaa TA ter peculiar to navigators has considerable vogue. j^ represents tho 
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course M uu LI UPS CLA ee the ship as -shown by the ship’s own compass, ¢ being the 
course that would be shown by an ideal compass unaffected: by ship's a 
iron. . The formula in common use is— . 


Deviation of compass due to din s iron 


= AB sin C+C cos ¢ ‘+ D sin 2g TE cos 2¢'+ . 


The ordinary British navigator regards the coefficients A, B, &e.. as 
improperly used unless attached. as above. He also regards as nat ural 
ges ee 

—(horizontal component on board), ivit horizontal com ponent 
would be if no iron present). 

==(vertical component on board), (gnat vertical component would 
he it no iron present). ' 
, € and 8 are commonly used to represent the inclination as observed 
on board ship and as corrected for ship's iron respectively. Special 
meanings are also attached to various other letters—e.g., P, x, gy, c—some 
of which are rather ambiguous in their dimensions owing to the old 
practice of taking magnetie force at Greenwich as unity. © The use of 
magnetic ^ variation " for declination is still very common. 


` Atmospheric Electricity. —C (or K) for capacity, V for potential and 7 
for current are in common use. : The potential gradient is most often 
measured in volts per metre of height. The use of suffixes + and —, 
referring respectively to plus and minus ions, is very usual.. Thus we 
have e, and e.. (e being ionic charge), A, and A. (À being conductivity), 
m4 and n_ (n being number of ions in the atmosphere per cubic centi- 
metre). The charge on free ions is most often given in electrostatic units, 
and then generally refers to a cubic metre of air. | The notation varies, 
l (Ly and I.), T (04 and J_), and E (E+ and E.) heing all met with. The 
notation Q for L,/I. is not unusual. n is usually restricted to the light 
or mobile ions, having mobilities (i.¢.. velocities corresponding to a 
potential gradient of 1 volt per centimetre) of the order of ] cm. per 
second. The mobilities of these ions are denoted sometimes by u (u4 and 
u.) sometimes by v (^, and v.). N and V are occasionally used to 
denote the number and mobility of the Langevin (large) ions. The 
notation a (a4 and a.), a=} (44.4. ) and q— @./a4Wwas at one time in 
very common use for clectrical "dissipation " as measured by Elster 
and Geitel's apparatus. There was also extensive use of A for the radio- 
activity of the atmosphere in the arbitrary unit employed by Elster and 
Geitel (A=I when 1 metre of wire exposed under high negative potential 
for two hours to the atmosphere and then introduced inside special tvpe 
of charged electroscope pene the potential by 1 volt per hour). 


LEGAL INTELLIGEN CE. 


angie 


Baillie v. Oriental Telephone & Electric Co. 


' On Friday the Court of Appeal (the Master of the Rolls and Lords 
Justices Kennedy and Swinfen Eady) heard plaintiffs’ appeal from an 
interlocutory order of Mr. Justice Astbury (reported in THE ELECTRICIAN 
for Nov. 13, p. 192). Plaintiff sought an injunction against the company 
and four of its directors from acting upon a resolution increasing the 
remuneration of the directors.” Counsel sid the Oriental Telephone & 
Electric Co. held best part of the shares of the Telephone Co. of Egypt, 
who were also defendants. The other defendants were directors of the 
Oriental company, who were also directors of the Egyptian company. 
What had happened was that the directors had exercised at tlie meeting 
of the Egyptian companv the voting powers held bv the Oriental company 
in the Egyptian company, so as, plaintiff alleged, to increase to a large 

extent the remuneration they got as directors of the Egyptian company. 
Plaintiffs’ case was that the resolution for the increase of the directors’ 
remuneration was not properly carried and that the notice convening a 
meeting of the Oriental company and a circular were insufficient. 

"Their Lordships allowed tlie appeal, and granted an injunction until 
the trial of the action, or further order, restraining defendants from acting | 
on certain of the resolutions in question. 


Electricity Works Valuation Appeal, 


At Edinburgh on Saturday the Lands Valuation Appeal Court de- 
livered judgment in the appeal by the Arbroath Electric Light & Power 
Co, against the entry in the valuation roll of £125 in respect of their works 
and mains, and claiming that an entry of £500 should be substituted. 
The Valuation Committee, by a majority, fixed the valuation at £1,100. 
Appellants’ contention was that the method of valuation adopted by the 
Assessor, in taking only one year’s accounts, was not in accordance with 
the proper application of the revenue basia, that an average of at least 
three year's accounts should be taken, and that prior to this year the 
Assessor based his valuation on an average of three years’ accounts, and 
that 1913 was an abnormally good year for the company. The Assessor 
held that in 1913 additions were made to the plant and machinery to the 
amount of nearly £8,000, increasing the value of the subjects by a third, 
and accordingly the profits earned in 1911 and 1912 did not reflect the 
earning capacity of the undertaking in the present state, while the profits 
of 1913 did more nearly represent that earning capaeit y. 

By a majority, the Court (Lord Johnston dissenting) adhered to the 
determination of the Valuation Committee. Lord Salvesen said the. 
Committee has acted with conspicuous fairness. Lord Cullen concurred, 
but Lord Johnston thought three years’ average would he fairer, 


PATENT RECORD. 


———————— 


SPECIFICATIONS PUBLISHED. - 


The following abstract from some of the specifications recently published have been 
specially compiled by MEssRs. MEWBURN, Erus & Pryor, Chartered Patent Agents, . 
70 and 72, Charcery-lane, London, W.C. > , 

Whenever the date applied for differs from the date on which the aprlication was lo igid 
al tke Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
26.546 Cox. Electrical resistances particularly applicable to electric heating dint 
adapted to be immersed in liquids. 
26.575 Curtis, PICKETT, COLTON & [Gr-anic ELECTRIC Co. Electromagnetic Switches, 
An electromagnetically- released switching device wherein a spherical ball armature 

is employed in coniunction with a holding and releasing solenoid having no external 
iron parts and within which the ball is normally maintained. _ 

26.835 Hearson. Electrically-heated cooking and sterilising apparatus. 

27.249 J. oo & Co. & DarKER. Electric switches for train light: ng and like installa: 


tion 

27.258 VoN TETEE Ovoniser. (12:813. - ' re 

27.480 MARCONI's WIRELESS TELEGRAPH Co. & ROUND. Receivers for useless telesraphy. 
28.004 SmitH. Signalling devices for use in coal mines. . (4:6/14.) 

28,498 HoroPHANE (Ltp.) & Stroup. Fittings for lamp globes, shades and the like. 
29.245 Brown. Telephonic connections. 

29.545 EvERsHED & VIGNOLES (LTD.) & EVERSHED. 


_ Indicating apparatus for e'eztric 
measuring instruments. 


i 1914 M 
3,328 Sr. HELENS CABLE & RUBBER Co. & WHITE. 
cables. 
A securing arrangement for the sheathing or outer covering of flexible electric 
cables, in which a tapered plug is driven in ‘axially inside the sheathing and forces 
said sheathing radially outwards against a securing casing so as to minimise the strain 


on the conductor, said plug being held in position due to the reaction of the flexible 
sheathing, 


6,356 GRAHAM, RICKETS & SANFTLEBEN, 

8,038 HART. Electric switches. (1/4/13.) 

10.623 Curtis, MAcKLEY & logANIC Evectric Co. 
vices. (Patent of addition not granted.) 

10.868 Gites. Electrical condensers and the process of manufacture thereof. (3/2/13. - 

10,871 SCHNEIDER. Method of and apparatus for controlling guns or other mechanisms, 
from a distance. (Divided application on 26.734:13. Nov.-20.) - 

15.195 Cooper. Water-level indicator and alarm for boilers and the like. 

17,465 Storer. Control systems for electric motors. | (29;7,13. 

A control system for electric motor vehicles in which a 'stórage battery for supplying 
energy to auxiliary apparatus at certain times, is connected in series with the vehicle 
motors when the latter are being supplied with current from the main source of supply, 
the won current being shunted throush the auxiliary apparatus when this is to be 

operate 
18,732 Baxter. Wheel for tramway cars and like vehicles. - 
19,192 WHITE, & St. HELENS CABLE & Russer Co. Wall lunction- boxes for electric 
cables, (Addition to 22, 198,13.) 


Securing arrangement for electric 


Telephonic systems. 


: Automatic electric contrüffine de- 


APPLICATIONS FOR PATENTS. 


NoTE.—T he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them. tf they have not been published 
previously in the ordinary course. Names within pare ntheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is axes 


November 21, 1914. .. | 
22,854 MERCER. Arrangements for producing pulsating or alternating currents parti- 
cularly of a high frequency. 
22.857 JENKINS, PATTINSON & WELLESLEY. Electrolytic cells. 
22,868 BARWELL, JupD & EASTERN TELEGRAPH Co... Electrical relays. . 
22.872 Bastian. Electric heating apparatus of the kind known as electric resistance units. 
22,879 BELLINI. Apparatus for directed wireless telegraphy and telephony. (24,6, 14, 


France.)* 
November 23, 1914. 

22,827 GREENWOOD. Telephone receivers. 

22,892 Newton & Newton Bros. Maenetic clutches. 

22.897 ANDERSON & ATCHLEY. (Frank Greaves. Warburton, Canada.) System of co1- 
trol for maintaining the relative speeds of a number of electric motors. ; 

22.906 McGaunan. , Telephone call recorders.* : 

22913 B.T.-H. Co. (C.E. Co.. U.S) Illuminating devices. l 

22,914 Lamme. Operation of pol; yphase electric motors in connection with single-phase: 
alternatinz currents. (26: 12,13. U.S)* 

22.927 SiEMENS & HALSKE AKT.-G3; A»paratus for operating electrical devices at à 
distance. (21/11/13. Germany. \* ‘ 

22.931 GALVANOPHOREN-WERKE (SYSTEM Vost), S. SZUBERT Kommanpitces. & VEREI- 
NIGTE  ELEKTRICITATSWERXE G.M.B.H. Mantfactar ing electric condensers. 
(2211/13. Germany.)* 

22,935 Imray. (Siemens-Schuckertwerke G.m.b.H., G2 rmany. ) Rezulating devices fer. 
electric polyphase shunt commutator machines." " 

22,937 OLsSon & PLE:JEL. Repeaters for use in telephone lines. 12/12/13. Germany.) 

22.940 FESSENDEN. Measurement by the use of sound waves. (2/4/14, U.S.)* 

22,941 Gorpon. Automatic head lamp controls.* 

Air filter for turbo-dynamos and the like. 
' November 24, 1914. 


22,950 ALLGEMEINE ELEKTRICITATS-GES. 
(21/11/13, Germany.)* . 

22,958 Hirts. Construction of direct-current dose pened to generate approxi- 
mately constant voltage when driven at variable speeds. - 

22.976 Betrripse. Dental and surgical light protector. 

22,986 IRVING. Railway sienalling apparatus and the like. : 

22.989 Buroon. (Siemens-Schuckertwerke G.m.b.H., Germany.) Controlling arrange- 

ments for electric motors.* 
23 013 KERSTING. , Electrical signalling systems. 


November 25, 1914. | 
23.027 SmitH & Owen. Attachment of electrical conduit tubes to junction pires. 
23,040 THoMPsoN. Control of railway traffic. 
23.049 Suter & Baxter & CaUNTER. Reflectors for electric incandescent lamps. i 
23,050 SurER & BAXTER & CAUNTER. Looped-in system of electric wiring and fitting 


therefor.. 
23,070 RENAULT. Starting devices for motors. (27/11/13, France.)* 
23,071 HorpEN. Electric measuring instruments. o 
23.074 Emmet. Power systems. (26/11/13, U.S.)* 
23,075 Soc. ANON. DES ETABLISSEMENTS L. BLERIOT. 


installations. (26; Tte: Belgium.)* 


' November 26, 1914. 
Lanterns for electric lamps. 
23,105 CHamssrs. Mine signalling apparatus. 
23,107 Cox. Electrical switches. 
23,113 Terry. Electric incandescent lamps.” 
23,121 B.T.-H. Co. (G.E Ce., U.S.) Vibrating rectifiers for electric currents. 
23.122 B.T.-H. Co. (G.E.Co., U.S.) Vapour electric devices. E 
23,136 WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK G.M.B.H. Electric incan 
descent lamps. (29/11/13, Austria.)* larl 
23,142 Wave. (Charies Thomas Mason, U.S) Magneto-electric machines, pasticularly 
for ignition purposes. (Divided application on 967/14. 1/13.)* 


LI 


Rezluating means for electrical 


23,102 jose TON. 
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SELLING METHODS. 


The problems raised by Mr. H. SCHOLEY at a meeting of 
the Sales Managers’ Association on the 17th inst. con- 
cerned the expansion of British electrical and allied trades 
within the Empire and among other countries without it. 
Mr. ScHoLEY drew a somewhat gloomy picture of certain 
branches of the electrical business, particularly that which 
is related to the production of heavy generating plant and 
machinery. He also, during the course of his survey of the 
situation, criticised the methods of British business houses 
and the measures which they have adopted in getting 
business in the Colonies and other countries. In great 


namely, that the German never would have succeeded had 
he adopted English selling methods. Even as it is, some 
doubt exists as to the reality of his.success, There is 
lacking from it that element of solidarity which is seldom, 
if ever, absent from English results. In analvsing the rise 
of industrial Germany, many Englishmen are carried away 
with admiration for her commercial instinct and wonderful 
foresight. They overlook a fact which is now in process of - 


| emphasis during the present war—that Germany has been 


playing with high stakes, and has hazarded everything upon 
future events “seeing her through." By the wholesale 
subsidising of concerns with which she could assure herself 
of large orders she has established an artificial market which, 
as the present crisis shows, is about to collapse. 

We side with Mr. ScHoLEY in his very laudable attempt 
to wake up the English trader to a sense of his respon- 
sibilities in the markets of the world, but we have, perhaps, 
a greater faith than he has at present in the future of the 
electrical plant and machinery makers in this country. 
They ought to profit bv the lessons of the war, not so much 
in copying wholesale German trading methods, as by apply- 
ing to theirneeds the few valuable features which the Germans 
possess. Trade banks, subsidised undertakings, extended 
credit, ‘‘ glad hand,” and similar illicit proceedings are quite 
generally alleged to be among the undesirable features of 
Germany’s trading, although they deny the allegations. 
Perfection of the design of plant, the offer of guarantees 
backed by bonus and penalty clauses, and the simplification 
of standards, may be selected as matters worthy of closer 
attention of the English electrical plant maker. They have 


measure his remarks were something of a eulogv of the | carried the German a long way towards such success as he 


astute and persevering German, who has come late into the | had achieved up to the outbreak of the war. 


field and found it necessary to employ means of trading 
which are comparatively unknown among English firms of 
established reputation. While it is true that Germany has 
industriously applied herseif to the somewhat thankless 
task of fighting her way into the markets of the world by a 
policy of perfection in certain details, she has had to resort 
to distinctly un-English methods of selling the products upon 
which her countrymen have spent so much thought and 
care, It is well known that Germany realised English selling 
methods were lacking in many important details. “ Take 
it or leave it ” had always been the English way ever since 
trading began in these islands. With Germany, the cus- 
tomer’s wishes predominated the mind of the maker and his 
selling staff. ‘ We will give you what you want ” was the 
motto. But this interesting fact is sometimes lost sight of — 


They will, if 
they are intelligently adopted by English manufacturers, 
help them to recover much of the ground which has been 
lost or unoccupied through persistently ignoring such 
methods. In conjunction with these must also go 
an improved consular service, for which Mr. ScHoLEv 
rightly appeals. ` Perhaps one of the most striking 
evidences of the ineptitude of the Foreign Office in this 
matter," says the “ Manchester Guardian," commenting 
upon: this. "is the fact that, until recently, the British 
Consul-General for the German Empire was not even 
British. When it is added that he was a German any 
further comment would be drowned in laughter. But it is 
a long step from the normal, educated, honovrable human. 
being to the trained, efficient business man, who alone is 
worth considering as the raw material for a consul.” 
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_-~f business had particularly asked them not to put in an English tender, 
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« At the thirty-sixth meeting of the Sales Managers’ Association, which 
| stook place after a dinner at the Holborn Restaurant, London, on Thursday 
last, Mr. H. Scholey (of Messrs. Scholey & Co., electrical and mechanical 
. fengineers) opened. a discussion on |“ The Position of the British Electrical 
idndustry and Methods of Extension in the Markets of the World." => 

. Mr. COLIN J. SABISTON presided. i Pd 


Mr. SCHOLEY commenced by making it clear : hat any electrical men.who | 


spoke that evening would only express their personal views, and would 
not in any sense represent the Institution of Electrical Engineers. 
Probably £500,000,000 was invested in electrical undertakings. The 
speaker then sketched the history of the electrical industry from the vear 
1882, when much capital was invested, prematurely in the electrical 
business, causing a set back to the industry, and he also said the Electric 
Lighting Act of 1882 stifled private enterprise in electric lighting and 
similar undertakings, that difficulties were also created bv the financiers, 
and the position-of the industry to day, weak as it was in a financial 
sense, was largely. due to the early mistakes that were made. Electrical 


manufacture was divided into (1) large machinery, (2) cables, and (3) 
the specialist class, i.e., ¿small switchgear, lampholders,- incandescent 


lamps.and the odds and ends, . 
' Whilst the specialist manufacturer had made a considerable success 


he obviously had the shortcomings that belonged to his position, in that 


his view was restricted in being confined to one particular article, and 
that on'a comparatively small scale. 
that:had arisen in regard to electrical work in this country. .'That 
industry particularly lent itself to specialist work, just as the Sheffield 
steel'trade was of-a specialist character.. He knew one firm in Sheffield 
who. made razors for two firms in the United States, and for no one else. 
He knew another firm who made plough-shares for a restricted market of à 
few"square miles in South Russia. All these specialist makers were 
making considerable fortunes for themselves, but they were not contribut- 
ing to the country's industrial greatness. That was the case of electric 
light carbons, and he wished to emphasise the point that the specialist took 
a restricted view. of the situation, and was satisfied with comparatively 
small profits, and with a small undertaking. . : 

In the case of the electric are carbon, this was a speciality which must be 
manufactured on a large scale. The supply of electric carbons was 
Hot;in fact, a commercial matter, it was a national matter, as had been 
shown by recent action of the Government authorities. Let them now 
turn for a moment to the makers of large machinery. ` They had manu- 
facturers who were turning out machines that were second to none, but 
if they took their balance-sheets they would find that the firms which had 
been engaged in this branch of manufacture had not paid dividends for 
years past. : Why ? | The total of this manufacture approximated to 17 
million pounds per annum, of which £8,500,000 was sent abroad, leaving 
£8,500,000 for home consumption. But we imported, according to the 
latest returns, electrical goods to the value of £3,500,000, or one-third of 
the total value of the electrical apparatus used by the people of this 
country. ' Competition of this character led to the cutting of prices. He 
would be told the most severe competition the British manufacturer 
encountered was from his brother manufacturer. There was a good deal 
in this, but the point he wished to make was that prices were set by the 
competitor abroad at such a figure as had not in the past represented 
profit to’ the ‘British manufacturer. Competition had taken other 
forms : ‘the offering and selling of plant on easy. terms of payment, in 
some cases taking shares in part payment. Obviously no manufacturing 
company could, unless it were financially very strong, continue on that 
course, and the position was that the British manufacturers making large 
plant were not strong enough financially to compete on such lines. The 
terms offered to British eleetrical manufacturers by the principal users of 
these large machines were such as they were not able to impose on the 
foreign manufacturers. Taking the municipalities, they insisted that the 
rate of wages prevailing in the particular district must be paid by the 
manufacturer who did their work, but if they went abroad that condition 
did not prevail. The English manufacturer had standardised on certain 
lines. The foreign manufacturer had adopted entirely different standards 
and had given a smaller margin of safety, and so had been able to produce 
a cheaper machine. : When a foreign manufacturer camc over here and 
started works to compete on our own ground he usually made a worse 
mess of it than the British manufacturer himself, as far as dividends and 
profits were concerned. And this emphasised the fact that, the con- 
ditions must have a great deal to do with the difficulties that the British 
manufacturer had to meet. 
the British manufacturer's greatest competitor had been Germany, which 
turned out electrical machinery to the approximate value of 60 million 


pounds per annum, and had sent abroad from 13 to 14 million pounds’: 


worth.. Taking one section of electrical manufactures alone, Germany 
had sent into Russia £960,000 worth against Britain's £66,000. This 
mieht b^ reedirded a3 another example of the lack of enterprise of the 
British manufacturer, but he (Mr. Scholey)-did not think this charge 
could be laid against him. He gave the case of a certain large munici- 
pality anxious to Obtain offers for electrical machinery suitable for. their 
tramways. English, German and American firms were asked to, tender. 
An English,company, with special experience in this class of work, and 


with a well-known Russian engiucering company handling their tender, . 


competed, but just before the tender was due to be lodged the Russian 
engincering firm notified their English ally that they were unable to 
handle the tender, because the bank which was largely interested in the 


" 


That was, he thought, the position 


Taking the competition in neutral markets, 


lt was found subsequently that this bank was almost entirely in the 
hands of the Deutsche Bank. This was how the strings were pulled. 
One of the features was the deposit of 5 per cent. on the value of the 
tenders with the bank, thereby giving away the amount of the tender. 
On this occasion the English company put in & 10 per cent. deposit, and 
of course were right at the top of the list. Many other strings were 
pulled, but the English company stuck to their guns, invited all inquiries 
to he made as to their position, technically and otherwise. The munici. 
pality formed a committee to investigate the matter, the result being 
that on two grounds— price and high technical position—the competition 
was in favour of the English firm. Even this was not sufficient to secure 
the work. > The various trade councils of the district were set to work.. 
These councils were very much in the hands of the Germans, the conse- 
quence,being that,-what with the agitation and the pressure brought 
to.bear on the members of the municipality, the English tenders were 
rejected and the German tender was accepted, at a higher price and for an 
inferior article.— This showed the character of the British manufacturer's 
competition in the electrical bu:iness. France again had been a very 
considerable buyer of electrica!. plant in years gone by, and had been 
purchasing one particular class ^f machinery from Germany to the value 
of £340,000 per annum, while tie: whole of the exports of this class of 
goods from Britain'to France ha«t not been more than £115,000.- Other 
neutral markets were similarly affected. 

Our position in South America had been steadily declining due in a large 
measure to the financial interests of the Germans. There was a lit 
more pleasing tale to tell in regard to the British Colonies. The British 
manufacturer had been: making steady progress in Australia. Electrieal 
machinery.to thc. value of £1,000,000 was shown by the latest returns, 
compared with Germany's £142.000 and America's £146,000.  Thesame 


W 


wy 
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figures: were observable in regard to New. Zealand. They could not, - 


however, make the same satisfactory showing for South Africa. Some 


years ago the Victoria Falls and Transvaal. Power Co. was organised to - 


supply electrical energy to the Rand Mines.- Money was required for the 
purpose, énd this company— British in every sense—were able to go to a 


large German organisation: who supplied the whole of the generating © 


plant and took payment in debentures. These debentures, .however, 
were not sufficient to keep the company going. 
the English market and found no difficulty in placing their preference and 


ordinary stock without spending a penny: with the British electrical ` 
manufacturers, : The Rand Company, in order to utilise the energy from . 


the Victoria Falls, had to buy motors and invited tenders from British 


as well as Continental manufacturera. ^ With one exception the whole of ' 


the orders for this electrical plant went to Germany, entirely on price. 
Any British manufacturer would have lost heavily on the contract. 
What did this mean ? It was à case where German organisation scored. 
The manufacturer in.Germany who was making large machines also 
made the smaller material, whereas in this country the small material 
was manufactured by the specialist. The German manufacturer could 
afford to sell his large machines with no profit in order to get the footing 
for supplying the smaller articles in large quantities. In other words 
the Continental manufacturer realised that the value of the supply of 


large machinery was in the advertisement, while in the smaller accessories | 


and the smaller machinery he got the profits. To enable this country's 
nranufacturers to secure this trade similar combination and co-ordination 
was necessary. Before the British manufacturer could. hope to deal 
adequately with the neutral markets a good deal of reorganisation was 


‘necessary. Germany should be on the point of losing an export electrical 
trade of 14 million pounds per annum, and how much we could aezure of . 


They thereupon came to . 


HIS 
Y 


this was an important question. But if we were to increase the output - 


of British electrical manufactures by 25 per cent. we should only just bs. 


up to the normal demand of our own country. Therefore it would 


be essential in order to make the most of the opportunity to enlarge our : 
That called. for great financial support. a | 


industry very considerably. 
great deal of patience, much re-organisation and re-arrangement by the 
: British manufacturer. «A partial solution of the problem might be in the 
co-operation of the various sections of the industry, but the great point 
was that when British financial support was sought for in the City of 


London for various undertakings it should be borne in mind that if the. 


undertakings for which financial support was asked involved the employ- 
.ment'of any electrical machinery there was an industry at home which was 
worth supporting. Mr. Scholey proceeded to review the position of the 
customer in regard to these orders, and pointed out that there were times 
when the customer might have a little more consideration for British 
Standards, and not insist, that this, that and the other should be done, 
with which the British manufacturer found it difficult to comply. . In the 
past they had suffered greatly from the whims of the customer, and this 
had had its inevitable result. They found all kinds of voltages, perio- 
dicity. and so on, which made it very difficult for the manufacturers to 
standardise on their machinery. Combination and co-ordination of the 
interests of the electrical business were what was wanted, in order that 
they might show a united front in the markets of the world." By the 
adoption of combination and co-ordination they might plase the electrical 


* 


industry on a stronger and more permanent basis. ; 


o Mr. H. Mi Savers said he had been nearly a dozen years in Portugal, 


Spain and Brazil, and he held certain views regarding the spread of the 
electrical industry.in those parts of the globe. n 
in Brazil to a company which provided electric light and power, and ran 
tramways'in a large Brazilian-port. It had been his duty to act 1m- 
partially in connection with contracting work carried out by American, 
German, and to some extent’ English manufacturers, in aceordance with 


required standards and conditions. He found the Americans and Germans. 


He had been chief engineer, 
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Peat & Co., 11, Ironmonger-lane, London. F.C. 


liquidation upon the final dividend declared by the trustee of the estate 


af the notorious E. Terah Hooley : 
having now been received enables the liquidator of Easton, Anderson & 


Goolden (Ltd.) to declare the dividend now announced. 
total sum of £1,578. 10s. 3d. (being 7d. iu the £ on £54,120, 15s.) interest 
on cash placed on deposit over a long Period has amounted to £553. 10s. 6d 


The total dividends paid have been 2s. 6d. in the £ Dec. 31, 1901 : 
the £ June 12, 1903 ; 7d. in the £ now declared, the dividends amounting 


to £11,049. 10s. 10d. on the total liabilities of £54,120. los. 
being wound up voluntarily, and Mr. R. Mowll has been appointed 


liquidator. ' À meeting of creditors will take place at 35, Castle- f an honorarium of € 


mobile Co, (Ltd.) will be held on Jan. 25 at Sardinia House, ng 
Way, London, WG 
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Claims avainst Wm. Hv. Da electrical engineer, - - Royal Hotel 
Shops, Scarborough, and. 19 and 20, Baxter-gate, Doncaster, are to 
be sent by. Jan. t to Mr. J. C. Clegg, 14, Figtrec-lene, Sheffield. . 


er 
| ELECTRICITY SUPPLY. : 
UII UH ANUAL 


» 4 EXTENSIONS. : 
Barking.— The electrical engineer (Mr. W. Holmes) is to report 
upon the question of 2 further loan for the electric supply unde:- 
taking. 


Harrogate. —Last week the Corporation decided to proceed with 
their application for a provisional order fot the extension of thc 
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very successful in obtaining -installation orders, : successful in selling 
machinery largo.and emall and accessories, and this success was duc to one 
particular » ‘reason—they were represented’ by‘ residents. In- Latin 
America and certainly. in Brazil, no successful propaganda was possible, | 
except by means of residential personal representatives ; the Brazilian 
liked to know the man to whom he gave an order. The Brazilian market 
was a good one, there being abundant water power, well distributed. 
Americans had been most successful in supplving electric energy in 
Brazil, the consequence being that the standards of voltage and periodicity 
of energy of the supplies were originally three-phase. The standards 
were, a8 à rule, American standards, and this should be remembered 
when supplying motors, meters and other apparatus that. depended on 
frequency. . It. also had to- be observed that. the commercial laws of 
Brazil made it necessary that the tenderer should know the procedure in 
order to see that his contracts were in accordance with the law and would 
be enforced by the Courts if reference to these became necessary. The 
extension of German credit was well exemplified in Brazil, but he did not 
think that'such extended credit was necessary for a good trade in Brazil, 
because American manufacturing houses had done very good business, 
and were not apt to give long credits like the Germans. With regard to 
catalogues and literature, generally, these must be in Portuguese— 
corrected technical Portuguese—which was somewhat difficult, because 
technical engineering Brazilian was not technical engineering Portuguese, 
the dialect was different. ` Therefore it was necessary to put their 
catalogues into Brazilian-Portuguese if they were intended for Brazil. 
It was also necessary that the goods should be catalogued and priced in a 
complete set, and not in ítem, and the goods must comply with the 
climatic conditions of Brazil, generally tropical, and in some parts humid. 
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electric supply areo. 

Councillor LorrHotse explained that it was proposed to extend the 
boundary to take in 45 sq. miles, The area would have a circumference | 
of nearly 200 miles. They had got, or were getting, the consent of the 
outside districts with one exception, and they hoped after the resolution - 
They were leaving out the urban district of 
Knaresborough. The electric lighting was the one undertaking in - 
Harrogate which had paid from the very first. They had invested 
£131,000 in it, and over and above paving £52,000 in interest and sinking ` 
fund they had contributed nearly £18.000 to relief of rates The future 
of electricity, in his opinion, was in the big central stations, which could 
produce cheaply and be worked efficiently. 

Lincoln.—The Education Committee are to obtain tenders for the 
wiring of Mount-strect school. 


 Llandudno.— On Friday last the Council considered a scheme 
prepared by the electrical engincer (Mr. H. Morton) for increasing 

the generating plant at the electricity works. 

i Mr. Morton's report said that the plant was now urgently —€— The 
existing plant was all of the steam reciprocating engine type, and the 
chimney and tlues would not take a larger volume of gases. He, there- 
fore, recommended the adoption of a Diesel engine set, which would not 
further tax the Hues, and practically one man only would be required to 
work it. He had taken the opportunity of inspecting two Diesel sets at 
Rhyl, and the engineer there (Mr. Wright) had given him a satisfactory 
account of their working. By means of that type of plant he had reduced 
his'cost of production by Id. per unit. Mr. Morton estimated that he 
would effect a saving of Jd. per unit on the additional supply if he in- 
stalled a 200 kw. Diesel set. If that means of production had been 
employed instead of steam power the department w ould, on the number 
of units sold in the last year, have effected a saving of £2,135, 

Mr. S. CuasTREY, chairman of the Electricity Committee, said that 
the present maximum load for lighting and traction exceeded the capacity 
of the existing plant by 100 kw., and though the lighting and traction 
loads did not overlap they might do, and the electric tramway was being 
extended to Old Colwyn, the current for which would, at any rate, for a 
time, be taken from the Llandudno supply. 

+ After discussion, the question of authorising the Committee to proceed 
with the scheme was deferred until a special meeting at which the 


reservoir question will also be decided. 


was passed, to get that. 


(To be concluded.) 


BUSINESS NOTICES. 


We are asked ‘by the British Thomson-Houston Co., of Mazde 
House, 77, Upper Thames-street, London, E.C., to advise our readers 
that, on account of the annual stocktaking, the ordinary business of 
Mezda House will bc suspended on Friday and Saturday, Jan. 1 and 2. 
The trade counter only will remein open to deal with urgent in-- 
quiries and orders. Apart from this, no goods will be received or 


despatched during the two days. 

The Chloride Electrical Storage Co. (Ltd.), 39, Victoria-st:cct,. 
London, S. W., ennounce that their London telephone numbers have 
been altered to 442 and 443 Victoria. 


Mr. A. C. Ebora!l hes removed from Lempton, Middlesex, to 45, 
Ad-lison-road, London, W. 


"The British branch of Messrs. Ercole Marelli & Co., clectrie fan 
makers, has been removed from No, 26 to larger premises at Nos. 19 
and 20, Garlick-hill, London, E.C. The firm’s telephone number 
has been changed to *' Central 2n " while the tz Mi address is 


now ^ Auretta, Cannon London.” 


. Plant for Disposal. —Messrs. Edwin Fear & Walker, Winchester 
advertise for disposal a 5-7 H.P. Crossley gas engine direct-coupled 
to Perker dynamo, with switchboard, &c. 


Southend.—To meet the increased demand for current for lighting 
and ‘domestic purposes a sub-station, to cost £4,882, is being con- 
structed in the west part of the town. 


_ 


Sioke-on-Trent.— The Council are applving for sanction to a 


further loan of £12,230 for clectricity supply purposes, This is in 


‘BANKRUPTCIES, LIQUIDATIONS, &c. 
he i PCE . le 

In the matter of T liquidation of Easton, anderson & solden aldeian m ids D ADAE Eh 

(Ltd.) notification is made of a payment to the creditors of a third and 


final dividend of 7d. This sum is payable at the offices of W. B. 


, 


; GENERAL. 


Eurton- cn-Trent.—' l'he municipal gas and electricity show rooms 
This Bluse occurred many years ago, and has de pended for its final f were recently inaugurated by the mavor, Ald. J. S. Row land. 

Edinburgh. Plans of the clectrie power station to be erected in 
King’s-rord, Portobello, were submitted by the City Architect to 
Edinburgh Electrie Lighting Committee last week. 


this tinal dividend (of 12d. in the £) 


Out of the 


E'y.— The Council have refused their assent to the application of 


Is. in f the Ely G2; & Electricity Co. for a provisional electric lighting order. 


Greenock.—At its meeting last week the Council decided to apply. 
to the Secretary for Scotland for permission to borrow a further 


The Sandwich, Deal & Walmer Eleztricity Supply Co. (Lid )i £30,000 for the elect: ricitv department. | 
Mr. J. A. Robertson, the former burgh electrical enginecer, was voted 


200 for his services during seven months i in connection 
with the extension of the electricity supply to Port Glasgow. - i 


street, Dover, on Dec. 29. : 
OA meeting to receive an account of the winding up of the Electro- Hemel Hempstead.—The Joint Hospital Board will shortly invite. 
tenders for the installation ofa telpone system at. the New Hos- 
pitas k pihi | i 
l , ep- UR 2 E 
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Islington (London).—London County Council have sanctioned a ' 


loan of £4,975 for the electricity undertaking. 


L.C.C. Electricity Supply Seheme.—Last week Islington (London) 
Borough Council considered the Bill of London County Council in 
regard to electricity supplv in London and adjoining areas. 

It was decided to concur in the views expressed in a communication 
from the honorary secretary of the Metropolitan Boroughs Standing 
Joint Committee, which urged that the present was an inopportune 
time for proceeding with the scheme, and expressing the opinion that the 
promotion of the Bill should be postponed. 

Walthamstow Urban Council have decided to take up a somewhat 
similar attitude in regard to the scheme. 


.Portrush.— The Council heve received a communication from the 
L.G. Boerd to the effect that they are of opinion that it would be 
advisable for the Council to stay all proceedings in the matter of 
electricity supply, except to acquire a site with the consent of the 
Board of Trade. 

Mr. Cameron is to be asked if he will grant a lease of 999 years of 
a site for a generating station at 1s. 6d. per foot. 


Stoke Newington (London).—Coun. Savery has been appointed 
chairman of the Electric Lighting Committee for the ninth successive 
year, and Coun. Pullum has been :e-appointed vice-chairman. 


Tynemouth.—In o der to retain the services of the mains super- 
intendent (Mr. Glen), who has had an offer of a more remunerative 
position, the Corporation are recommended to increase his salary to 
£3. 10s. per week as from April 1 next. 


Woodford.— The County of London Electric Supply Co. has notified 
that it proposes to apply for a provisional electric lighting order for 
this district and the Urban Council propose to convene a conference 
of the neighbouring Councils on the subject, and the Chairman, Vicc- 
Chairman and Mr. Roberts have been appointed to represent Wood- 
ford at the conference. 


Yarmouth.— The borough electrical engineer (Mr. G. Bryant) has 
bcen instructed to buy of English electrical manufacturers and firms 
as far as possible. 


LIGHTING, POWER & HEATING NOTES. 


Arbroath.—The Council have received a letter from the Arbroath 
Electric Light & Power Co. stating that the directors could not 
reduce the annual account payable for electric lighting under the 
contract with the Council from £282 to £58. 15s., as proposed. 

The directors recognised that where a loss was occasioned by the war 
such loss should be fairly shared bv all parties concerned, and they were 
willing to accept £100 per annum during the war, and so long as the 
hghting was abnormal, provided that the period of the contract should 
be run out under normal conditions. The matter has been remitted to a 
special committee to go into the matter with the company's represen- 
tatives. 


Clones (Ireland).— The Council heve accepted the offer of the 
Clones Electric Light & Power Co. to supervise the pumping machinery 
to be installed under the new sewerage scheme for £5 per annum and 
to supply the electrical energy at 4d. per unit. 


Electric Cooking at Derby.— At the White Hall Café, St. Peter's- 
street, Derby, which was opened last week, the cooking is carried out 
by means of the British Electric Transformer Co's Tricity cookers. 


. Electricityin Mining.—At the meeting of the Chinese Engineering 
& Mining Co. (Ltd.), on Monday, the chairman (Mr. W. F. Turner) 
announced thet the genera! manager of the company anticipated 
further lerge expenditure during the next few years, chiefly for the 
increased gencration of electricity ead the connecting up of ell mires 
with the high-tension power linc from the Linsi power housc. 


Ipswich.—-The Corporation have renewed the contract with the 
Ipswich Gas Light Co. for two years, but have added a condition that 
the Corporation shall have power to exclude from the operation of 
the contract not more than 50 additional lamps in each ycaz in order 
that they may be lighted electrically. 


Newcastle (co. Down).—The Urban Council have accepted the offer 


of the local electric lighting company to provide eight 25 c.p. and 


eight 50 c.p. lamps, in addition to those already in use, for public 
lighting, which will-increase the number of lamps to 147 and the 
annual charge to £200. 


Oldham.— Last week it was reported to the Electricity Committee 
that there were 902 are and 61,356 8 c.p. incandescent lamps, with 
1,033 motors connected to the mains, an increase during the previous 
fortnight equivalent to 3,894 8 c.p. lamps. 

The chairman (Councillor HARbMAN) said the number of units sold was 
about 70,000 more than in the corresponding fortnight of 1913. That 
had been done with less coal consumed and the station costs were some 
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£80 lesa, During the fortnight the coal used per unit generated (4-77 lb.) . 
was less than ever before. Three years ago it stood at 7-14 1b. They 
might feel gratified that the consumption had gone down to 4-77 lb., 
although that figure was not perfection. He looked forward to a further 
reduction, and could promise it. 


Poor Law Institution Lighting.—Beifast Guardians last week re- 
ceived the rcport of the Finance and Works Committees containing a 
recommendation that the report of the engineers respecting the 
lighting and heating of the workhouse at an estimated cost of £23,000 
be deferred, on the grounds that it would be inopportune to proceed 
with the work of such magnitude at present. 


The committee further recommended that electric light be agreed upon 
as the illuminant for the workhouse premises, to be installed at the 
Guardians’ convenience. Any alteration required in the meantime 
should be carried out by taking the current from the Corporation, and the 
cables should be laid in such a manner as to form part of any scheme 
subsequently decided upon. 

Mr. M'Cormick said the Works Committee had not cometo any conclu- 
sion as to the respective advantages of gas and electricity. The matter 
should be considered by a committee of the whole board, and he moved 
that the paragraph dealing with the matter be referred back. 

Mr. AbaMs said they had received expert advice to the effect that 
electricity was the illuminant for them to use, and that the electrification 
of the workhouse would cost £23,000. This was not the time for embark- 
ing on such a scheme. Already the Dufferin Hospital, the Nurses’ Home 
and portions of the infirmary were lit bv electricity. and the committee 
merely recommended the expenditure of £200 or £300 on electrifying’ 
some few additional parts of the buildings. 

The amendment was defeated, and the report adopted. 


Taunton.—The Corporation have adopted a suggestion of the 
Electricity Committee to carry out the lighting of the borough for a 
fixed sum of £2,700 per annum, being the average payment made 
during the past six years. 


Walsall.—At last week's Council meeting the Streets Committee 
asked for approval of their action in accepting the offer of the gas 
department to light the new street from the centre of the town to 
Birmingham-road. 

On the motion of Mr. Hayward (chairman of the Electricity Com- 
mittee) it was decided hy 15 votes to 8 to refer the question back for 
further consideration, on the ground that electricity should be as largely 
used as possible for street lighting. 


TRACTION NOTES. 


Bristol.—Bristol Tramways & Carriage Co. have sought and 
obtained from Kingswood Council assent to an extension of the time 
permitting the company to extend their tramway from Hanham 
terminus to Willsbridge and from Kingswood terminus to 
Warmley. 

Warmley Council will assent to a further extension of time for the con- 
struction of the Warmley extension on condition that the company 
undertake to run their omnibuses over the route until the lines are 
laid. 


Huddersfield.—The Council have abandoned the proposed route 
of the Brighouse tramway extension across the fields to Clough-lane 
and it has been decided to carry out the extension by way of Nether- 
royd Hill:road and Lightridge-road. 


London County Council.—On Tucsday the Highways Committee 
recommended that the Balham car-shed be altered and equipped, at 
a cost of £3,600, so as to be available for the accommodation of 48 
trailer cars. ` . OE ds 

The committee also recommended that three additional electric cars be 
altered and equipped for use as tractors of trailer cars on the Council's 
iramwavs. 

A recommendation waa also made that an additional line of Lt. feeder 
cables be provided in connection with the working of the tramways in 
Woolwich, at a cost of £1,000. 

The Council is recommended to pus in hand the electrification on the 
underground conduit system of the tramways in Grange-road, Southwark 
Park-road, Raymouth-road and Rotherhithe New-road. 

Manchester.—The tramways department recently introduced à 
new type of tramcar designed by the general manager, Mr. J. M. 
McElroy. 

The car, like the new Glasgow car, is so designed that passengers can 
alight on the near side at the driver's platform. and can enter on the same 
side. as usual, at the conductor's end. The object of the arrangement 1$ 
to minimise delays at stopping places, particularly at termini. 

Norwieh.—The City Council decided last week to allow the Nor- 
wich Electric Tramways Co. to extend the loop, or passing place, m 
the tramway track on Newmarket-road. 


South Shields.—In the Bill which is being promoted by the Cor- 
poration, £15,392 is scheduled for construction of tramways, £1,319 


„for the equipment and general tramway purposes and £3,600 for 


omnibuses. 
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Some suggestions are made as to watch duties, and in conclusion some 


Stoke-on-Trent.—On Thursday last the Council decided to post- 
pone until early in the new year consideration of the proposed agree- 
ment. between the Council and the Potteries Electric Traction Co. 
for a renewal of the lease of the tramways in the six towns until 1940. 

The proposed agreement provides that the company shall carry out 
improvements to the system at a cost not exceeding £35,000, of which not 
more than £20,000 shall be demanded by the Corporation to be spent in 


any one vear. 
Walthamstow.— The work of doubling the tram track in Ching- 
fc road is to be put in hand shortly after the holidavs. 


FOREIGN NOTES. 


China.—A report from H.M. Commercial Attaché at Peking states 
that the imports of electrica] materials and fittings in 1913 rose in 
value from £256,419 to £300,770, this being attributed to the growing 
use of electric light. 

Imports of machine tools and machinery were valued at £1,087,862 
(an increase of £382,863 over 1012). Imports of hand tools rose from 
£30,696 to £11,337. 

Guatemala.— The '* Chamber of Commerce Journal" says it is 
probable that, as a result of the war, there will bean increased demand 
in Guatemala for certain electrical supplies, chiefly incandescent 
bulbs, wire. fuses, and fittings, as these supplies have been imported 
almost wholly from Germany. Incandescent lamps in use are 5,16, 25 
and 32¢.p., ordinary screw socket, and the current is 120 volts, 
alternating. Nearly 100,000 lamps are imported cach year. 


Italy.—According to information received from H.M. Consul at 
Palermo it is essential that British manufacturers and merchants 
desirous of capturing trade in Sicily hitherto in the hands of their 
German. rivals should supply cheap goods, be content with small 
orders, and studv thoroughly the requirements of the market. 

It ix asserted that in many cases United Kingdom firms are unwilling 
to quote in Italian currency and. metrie weights and measures. to. corre- 
spond in Italian, or to send out Italian-speaking travellers. 


Po-tugal.—The Ministério do Fomento has granted a concession 
to the Companhia Hidro-Eléetriea do Varosa for the construction 
and working for 75 years of an electric railway. about 7} miles in 
length, from Lamezo to the left bank of the Douro. 


Spain.—A Royal Decree has been issued authorising the Minis- 
terio de Fomento to make arrangements for the acquisition, by 
public tender, of four electric cranes for the port of Valencia at g 
totale timated cost of £7,200. 


MISCELLANEOUS NOTES. 


Customs Duties.—The following new import duties upon imports 
into the Ausiralian Commonwealth States came into force on Dec. 3, 
hu* are subject to revision by the Commonwealth Parliament. The 
old rates are given in parentheses :—- 

Dynamos up to 200 n.p.: static transformers and induction coils : 
electric fans, 30 per cent. ad val. under general and 25 per cent. under 
United Kingdom preferential taritf (old rates 25 per cent. and 20 per cent. 
respectively); Ditto, over 200 H.P.. 30 per cent. and 25 per cent. (173 per 
cent. and 124 per cent.) : regulating, starting and controlling apparatus 
for electrical purposes, including distributing boards and switchboards, 
except telephone switehboards, 30 per cent. and 20 per cent. (both 20 per 
cent.) ; telephones, telephone-switchboards and appliances, 10 per cent., 
British free (both free); accumulators or storage batteries ; arc lamps ; 
cable and wire (covered); carbon in blocks of 12 sq. in. and over; elece- 
trie vacuum tubes; measuring and recording instruments: prepared 
insulating tape, 10- per cent., British free (5 per cent., British free); 
steel wheels n.e.i. over 30 in. diameter in tread, for railways and tramways, 
and steel parts for such wheels including axles, 10 per cent., British free 
(^ per cent., British free): steel-rimmed wheels over 18 in. diameter in 
tread, for use on railways and tramways, and steel parts for such wheels, 
including axles. 10 per cent.. British free (5 per cent., British free) ; 
manufactures of paper, framed (including weight of frame) or unframed, 
having advertisements thereon, including price lists n.c.i., trade cata- 
logues, nei, show cards n.e.i., and all printed photographed or litho- 
graphed matter, pictures, n.e.i., and posters of all kinds, used or intended 
to be used for advertising purposes; also all printed or embossed bags 
and cartons, calendars and almanacs n.c.i., 10d. and 8d. per Ib., or 40 
per cent. and 35 per cent. ad yal., whichever the higher (6d. or 35 per 
cent., British or foreign). 


Fire Preeautions in Factories and Works.— The British Fire Pre- 
vention Committee have issued a special " Fire Warning” (No. 16) 
for factories and works engaged on Government and war emergency 
sunn]ies, 

This warning deals with all points that are of special importance when 
Works are carried on under special pressure and night shifts have to be 
arranged for, The questions of cleanliness, lighting, lighting up. heating. 
matches and smoking are dealt with in turn, as also the questions of fire 
doors, repairs, machinery running smoothly, broken windows and work- 
shop stuck, and finally, the maintenance of fire appliances is referred to. 


notes are appended having bearing on the safety of employees, namely, 
the questions of exit notices, routes of exit, &e. Complimentary copies 
of this warning can be obtained by those who send large envelopes (duly 
stamped) to the Registrar of the British Fire Prevention Committee, 
8. Waterloo-place, Pall Mall. London, S.W. Large supplies are available 


| at a nominal charge. 


Government Departments and Foreign Trade.-- At the meeting of 
the British Engineers" Association on Dee. 15, Mr. Wilfrid Stokes, 
Chairman of the Executive Committee, dealt with the necessity for 
reconstructing those Government Departments which des} with 
foreign trade, by establishing a new board of industry. 

Mr. Stokes said that at present attention naturally turned to our 
foreign trade conditions and how they were and might he affected by the 
war, There was a general feeling of uneasiness in connection with our 
present position with regard to foreign markets. While it was univer- 
sally acknowledged that the greatness of England depended upon her 
foreign trade, it was apparent that there was no adequate machinery 
provided by our Government Departments for properly extending and 
developing it. It fell to the lot of the Foreign Office and the Board of 
Trade to deal with the matter, but both departments were seriously 
hampered by the lack of funds and neither of them was ever constituted 
for that special purpose. The whole cost of conducting the Board of 
Trade, which embraces communications, bankruptcies, patents, electric 
lighting and power, trade disputes, &c., and incidentally our foreign trade, 
amounted last year to about £213,000. while our foreign trade reached the 
figure of £1.400.000,000, Of the above sum a very small proportion was 
devoted to the furtherance of foreign trade, but even had it all been so 
spent the charge would only amount to about 34d. for every £100 of trade 
done. Comparing this with what would be the expenditure of a business 
concern for doing similar work it was obviously entirely inadequate. The 
Commercial Intelligence Department of the Board of Trade mainly 
depended for its information upon British Consuls in foreign countries, 
many of whom were unpaid. some of whom were of alien nationality, and 
all of whem had many other more pressing duties. There were in addi- 
tion four Trade Commissioners working in connection with correspon- 
dents within the Empire who also helped the Commercial Intelligence 
Department. Turning to the Foreign Office. there were attached to 
some of our Embassies and Legations Commercial Attaches in connection 
with foreign trade, but their number, equipment and power were quite 
inadequate, It required no arguments to prove that State influence and 
help in connection with foreign trade should be established on sound 
common-sense business principles. That trained force should be brought 
up with an intimate knowledge of our business requirements and the 
leaders of it should be well paid so as to attract men of marked capacity 
and ambition after they had given proof of those qualities in business life. 
A paid Council composed of the best business men of the country and 
representatives of the High Commissioners of our self-governing Depen- 
dencies, the India Office and the Agents-General of the Colonies, should 
be formed and should meet at intervals to decide upon the general policy 
to be followed. It should be the duty of some of the members of Council 
to visit foreign countries and our Colonies to collect information at first 
hand. The head of this Council should be a member of the Cabinet and 

should be a permanent official chosen for his ability and in receipt of a 
high salary. The Council should have a Parliamentary Secretary as its 
mouthpiece appointed by the Government in office, and the Department 
should be named the “ Board of Industry.” Numerous qualified Trade 
Commissioners should. be appointed in our Dependencies and Colonies 
and in foreign countries with adequate staffs and ample office accommo- 
dation. Our Ambassadors and Ministers should be provided with ample 
funds to further British trade interests by legitimate means. The 
Commercial Attaché service should. offer a separate and distinct. carcer 
and should be made sufficiently attractive to secure the right. men. 
Owing to the fundamental character of the reforms there is only one way 
of attaining them, and that is by universal co-operation. The Council 
of the British Engineers’ Association had devoted a great deal of time 
| and attention to the subject and was moving with the object of enlisting 

the co-operation of all purely British trade societies in order that the 

Government might feel the full weight of publie opinion and recognise 
| that the question was not one of party politics. 


Trading with the Enemy.—The Board of Trade have issued the 
following official announcement :— 

The attention of the Board of Trade has been called to the fact that 
certain traders in this country do not appear to be fully aware of their 
obligations and responsibilities in regard to trading with the enemy. All 
traders are now by law expressly prohibited from obtaining from or 
supplying to an enemy country or an enemy, either directly or indircetly, 
any goods, wares or merchandise, and it is incumbent upon them to take 
every precaution to see that goods which are exported to a neutral 
country are not ultimatelv destined for an enemy country, and that 
goods which they import from a neutral country, are not of enemy 
origin. The Board of Trade do not doubt that reputable British 
firms are in general careful to avoid infringement of the proclama- 
tion relating to trading with the enemy, but they have reason to fear 
that in some instances there have been cases of business laxity, and 
that goods have reached this country, or have been exported from it, 
! which proper inquiry would have shown respectively to have been of 
j enemy origin or intended for enemy consumption. Any such laxity or 

want of proper inquiry renders firms liable to the risk of prosecution under 

the Trading with the Enemy Act. : 


o 
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Motors and Starters. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery f o b at British port of 68 Three-phase Induction Motors 
in various sizes between 5B HP and 60 B.H.P., with slide rails 
and liquid starters. Specifications, general conditions aud 
forms of tender from Messrs. Preece, Cardew & Snell, 8. Queen 
Anne's Gate, Westminster, S.W., to whom tenders before noon 
Tuesday, Jan. 12. See also an advertisement. 


Testing Instruments. 

Tenders are invited for the supply of Testing Instruments 
(schedule No. 356) to the AUSTRALIAN COMMONWEALTH Post- 
master-General’s Dept., Adelaide. Tender forms, specifications, 
&c., from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. "Tenders to the Deputy Postmaster-General, 
Adelaide, by Feb. 10. See also an advertisement. 


Overhead Travelling Crane and Coal Conveying Plant. 

Leens City Council invite tenders for the supply and erection 
of Overhead Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70ft., and coal and ash handling plant. Specifi- 
cations, &c., from the manager of the Electric Lighting Depart- 
ment, Mr. C. Nelson Hefford, 1, Whitehall-road, Leeds. Tenders 
to the town clerk, Sir Robert E. Fox, by 11 a.m. Jan. 22. 


Motors, Switehgear, &c. 

Hornsey Town Council require tenders by 10 a.m. Jan. 2 for 
the supply and erection of 1.t. Switchgear, &c. Forms of tender 
from the Borough Electrical Engineer. 

BIRKENHEAD Corporation invite tenders (by Jan. 12) for 12 
months’ supply of Motors (1 n.r. to 15 H.P.) and Starters. Par- 
ticulars from Borough Electrical Engineer. 


Struetural Steelwork. 

Tenders are required by noon Jan. 6 for thc manufacture and 
erection of the structural steelwork required for boiler and engine 
houses, &c., at the Nechells generating station. Tenders to 
the Secretary, Electric Supply Dept. 14, Dale End, Birmingham. 

DuNDEE Corporation require tenders by Dec. 31 for Structural 
Steelwork of Extensions at Carolina Port generating station. 
Tender forms from the General Manager and Engineer, Elec. 
tricity Department, Dundee. 


Wiring, &c. 

AyR Corporation require tenders by 9:30 a.m. Dec. 30 for 
Wiring new enteric fever block at Heathtield Hospital. Schedules 
&c., from the Burgh Surveyor. 

The Secretary, Office of Public Works, Dublin, will receive 
tenders until 10 a.m. Jan. 8 for Wiring the new Police Barracks 
in Great Brunswick.street, DUBLIN. Plans and specifications 
from the Secretary. 

Atcham Guardians require tenders by noon Jan. 1 for Electric 
Lighting at Belle Vue House, Trinity-street, SHREWSBURY. 
Plans and specifications may be inspected at the offices of Mr. 
F. H. Shavler, 16, Pride-hill, Shrewsbury. 


Transformer Testing Apparatus. 
SyDNEY (N.S.W.) Corporation require tenders by 3 p.m. March 
15 for the supplv and erection of Transformer Testing Appa- 
ratus (contract No. 339). Specifications from the City Elec- 
trical Engineer. 


Turbo-Alternator, &c. 

MELBOURNE (Victoria) Corporation require tenders for the 
supply and erection of a 5,000 kw. Turbo-alternator with 
Exciter and Condensing Plant. Specification, &c., from the 
London Agents for the Corporation, Messrs.  Mellwraith, 
McEacharn & Co., Billiter-square-buildings, E.C. Tenders to 


the Chairman, Electric Supply Committee, Town Hall, Mel. - 


bourne, by noon Jan. 15. 


Tramway Material (Extension of Time). l 
The time for the receipt of tenders by JOHANNESBURG Council 
for the supply of a Tramway Lay-out (Points, Crossings, Rails, 
&c.) has been extended. Tenders will be received by the Town 
Clerk, Plein Square, Johannesburg, until noon Jan. 5. 


JOHANNESBURG Council also require tenders by noon Jan. 5 | 


for renewals and spares for Tramcar Motors, Controllers, Bogie 
Trucks and Brakes, Trolley and Car Fittings, &c. Specification, 


——— — —— — 
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Telegraph and Telephone Instruments and Material. 

Tenders are invited for the supply of Paper-insulated Lead. 
covered Cable (schedule No. 328) to the AUSTRALIAN CoMMoN- 
WEALTH Postmaster-General's Dept. Tenders to the Deputy 
Postmaster-General, Brisbane, by Jan. 6. 

The Deputy Postmaster-General, Brisbane, will receive 
tenders until Jan. 6 for supply of Copper Wire and Accessories 
(schedule 326). Specifications from Commonwealth Offices, 72, 
Victoria-street, London, S.W. 

The Deputy Postmaster-General, Adelaide (S. Australia) 
Will receive tenders until 2 p.m. Jan. 27 for 36,900 ft. of Steel 
Conduit (schedule No. 352), and for a Reflecting Galvanometer, 
Universal Shunt and Moving Coil Voltmeter (schedule No. 356) 
for the AUSTRALIAN COMMONWEALTH Postmaster-General's 
Dept. Specifications in the former case from the Deputy Post- 
master-General, Adelaide, and in the latter from the Common- 
wealth Office, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, Sydney, N.S.W., will 
receive tenders until 2.30 p.m. Dec. 21 for 35 c.b. Switchboards 


TRALIAN COMMONWEALTH Postmaster-General's Dept. Speci- 
fications, &c., from the Deputy Postmaster-General, Sydney. 
Turbo-Alternators, Cable, Switehboards and Transformers. 


Messrs. Preece, Cardew, & Snell are instructed to invite tendes 


densing Plant and Switchboards, c.h.t. Cable, ani Sub-station 
Switchboards and Transformers, required for the North Point 
generating staticnin Hone Kone. Specifications, &c., from the 
firm, 8, Queen Anne's-gate, Westminster, S.W., where tenters 
are to be delivered by noon Jan. 15. 

Transformers, Cables, &c. 

Tenders are invited for the supply of six 100 k.v.a. Single 
phase Transformers, and also for the supply of quantities of Single- 
conductor Lead-covered Cable to the City of MELBOURNE. 
Tender forms, &c., from the Agents for the City Council, Messrs. 
Mellwraith, MeEacharn & Co. Ppty. (Ltd.), 1, Billiter-square. 
buildings, London, E.C., to whom tenders by noon, Jan. 6. 
Generating Plant, Cables, &c. 

Tenders are invited by Mossel Bay Municipality (Cape Pro- 
vince) for establishing Electricity Supply Works, Contract 
No. l includes Suction Gas Engines of 70 B.H.P. (or. alter- 
natively, Steam Engines), Producer Plant, Dynamos and 
Booster, Battery and Switchboard ; and Street Poles, Under- 
ground Cables, Overhead Conductors, Insulators, &e. Specifica- 


LZ 
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Il 

Lonpon County Councit.—On Tuesday the Highways Committee 
reported that they had received the following tenders for the supply 
of h. and Lt. switchgear for tramway substations :— 
Ferguson, Pailin & Co. (accepted), £1,275; Johnson & Phillips, 
£1,177. 19s. 6d. ; Spagnoletti (Ltd.). £1,240. 7s. ; Switchgear & Cowans 
£1,275. 3s. ; British Westinghouse Elec. & Mfg. Co., £1,324. 17s. Esti- 
mate of Chief Officer of Tramways, £1,100. The tenders, with the excep- 
tion of that of Ferguson, Pailin & Co., were submitted subject to the 
acceptance by the Council of model conditions of contract drawn up by 
the Institution of Electrical Engineers, The Committee stated that they 
have been in communication with the British Electrical and Allied 
Manufacturers’ Association as to conditions of contract put forward by 
the association, and were informed on Nov. 20, 1914, that its members 
had decided to tender to the Council's future requirements and to enter 
into contracts for plant only under the conditions issued by the Institu- 
tion of Electrical Engincers. Before such conditions could be accepted 
several substantial alterations in the Council's standing orders would have 
to be made, and apart from the consideration of the matters of prin- 
ciple involved, the procedure to effect these alterations would occupy con- 
siderable time. The question is receiving the Committee’s consideration, 
but in the meantime they were of opinion that the interests of the Council 
would be best served by the acceptance of the tender of Ferguson, Pailin 


uu 


THAM 


= 


; & Co., and they have adopted that course. 


| 


FULHAM (LoxpoN.)—The London Education Committee received 
the following tenders for wiring the Star-lane school :— 
Defries & Goldman (accepted), £285; Tyler Apparatus Co., £294. 85. ; 


&c., from Controller of Stores, Municipal Offices, Johannesburg. ' A. Hawkins & Sons, £299; R. H. & J. Pearson, £322. 3s.; Kent & Co., 


and 206 c.b. Switches (schedule No. 431 N.S.W.) for the Avus. 


for two 1,500 kw. (2,000 k.v.a.) Turbo-alternators with Con. 


tions from the Town Clerk, to whom tenders by noon Jan. 12... 


——— 
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£326. 134. 6d. ; Foote & Milne, £334. 8s. 10d. ; Harrison & Co., £340. 18s. ; | 


A. Newman, £350. 18s. ; G. Weston & Sons, £363; Johnston, O'Sullivan 
& Co., £385. 188.; A. C. France & Sons, £487. 18s. ; and H. Dakin & Co., 
£760, 18s. 

Isuinaton (LoNboN).— The Lighting Committee recommend that, 
having regard to the special circumstances created by the war, where 
contractors are prepared to supply goods and materials to the 
department under the terms and conditions in every respect of 
existing. contracts, such contracts be continued for a further period 
of 12 months as from April 1, 1915. 

ATHERTON.—The Urban Council have placed an order with Cal- 
lender's Cable & Construction Co. for 360 yds. of twin concentric 
cable and with G. Hanchett, Barrett & Co., for a 250 k.v.a. trans- 
former. 

Croypon.—The Council has accepted the tender of S. Wolsten- 
holme & Son at £385 for two electric motors, pumps and connections, 
at the South Norwood Sewage Farm. 

AsyLUM Licutinc.—The tender of John Blaikie & Sons has been 
accepted for the electric lighting of the new asylum at Kingseat, 
Aberdeen. 

WeyMovUTH.—The Council have placed orders with Browett, 
Lindley & Co. for a 200 kw. gas-driven generating set, at £3,000, and 
with Whipp & Bourne for switchboard extensions, at £87. 10s. 

BanxiNa.— The Electricity Committee has accepted the tender of 
Babcock & Wilcox (at £235) foc fitting a chain-grate stoker to a boiler. 

KgicHLey.—The Council have accepted the tender of Babcock & 


Wilcox for the supply of steam piping, at £132. 


xv 


FINANCIAL 


COCR 


Government Contracts.—The British Government Departments 


placed the following contracts during November :— 

H.M Office of Works, —J. E. Harper, enlargement of Victoria (Bir- 
mingham) telephone exchange ; Lavington (Ltd.), erection of Charter- 
house (London) telephone exchange ; Crosby & Co., erection of Guildford 
new telephone exchange; Eastern Lift Co., electric passenger lift, 


Bankruptcy-buildings, London. 
. Post Office.—Siemens Bros. & Co., supply, laying, drawing in, &c., of 
conduits and cables, Scotland, Northern and North- Eastern Districts for 
12 months; British Insulated & Helsby Cables, ditto, North-Western, 
South Lancs. and Ireland, 12 months; Western Electric Co., North 
Wales and Midland, 12 months; Callender’s Cable & Construction Co., 
South Wales, South Western, South Midland, Eastern and South-Eastern 
and London (cables and cabling only), 12 months; W. T. Henley's 
Telegraph Works €o., supply, drawing in, &c., lead-covered cable, Cardiff- 
Pontypridd-Caerphilly, also telephone cable : Callender's Cable &r. Con- 
struction Co., ditto, Guildford- Farnham-Aldershot ; British Insulated 
& Helsby Cables, ditto, Wigan-St. Helens, Wigan- Bolton and Manchester- 
Bury; Western Electric Co., ditto, Bolton-Preston and Blackburn- 
Bolton ; also telephone exchange equipment extension, Hampstead, and 
supply of telephone cable and apparatus; Medwav's Safety Lift Co., 
electric lifts, Liverpool Head Post Office ; Automatic Telephone Mfg. Co., 
protective and telephone apparatus; General Electric Co., telegraph 
apparatus and glow lamps; British L. M. Ericsson Mfg. Co., telephone 
apparatus;  Pecl-Conner Telephone Mfg. Co., telephone apparatus ; 
Telegraph Construction & Maintenance Co., submarine and telephono 
cable; Dussek Bros. & Co., duct jointing compound ; British Thomson- 
Houston and Edison & Swan United Electric Light Co., glow lamps. 
Crown Agents for the Colonics.—British L. M. Eriseson Mfg Co., tele- 
phones, &c.,; Siemens Bros. & Co., standards; British Electric Trans- 


former Co., transformer station equipment, 
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; our reserves. But as our main troubles are, we hope, things of the past, 

COMPANIES’ MEETINGS AND REPORTS, | there seemed to your directors to be a sufticiently good chance of making a 
co | profit in the immediate future to justify the bold policy we now recom- 
mend to you. This proposal must, we think, be in accordance with the 


md 
wishes of those who have in the past so often advocated the equalisation 


India Rubber, Gutta Percha & Telegrap h Works Co. (Ltd.) | of dividends. I now move the adoption of the report and accounts and 
The fifty-first ordinary general mecting was held on Monday, Major | the distribution of a dividend of 5s. per share (5 per cent. per annum) on 
Lrosanp DARWIN presiding. the preference shares and the payment of a dividend of 5s. per share 


The SECRETARY (Mr. A. P. Crouch) read the notice convening the | (5 per cent. per annum), tax free, on the ordinary shares, payable Jan. 1.” 


meeting and the auditors’ report. Mr. C. H. GRAY seconded the resolution, 
A Jong discussion followed, in which Mr. Flint commented upon certain 


The CHAIRMAN expressed the regret of the directors in presenting a 

report so disappointing. There was no difliculty in ascertaining the | aspects of the company’s business. 

causes of the present troubles ; and the cure of the disease, so far as it The CHAIRMAN having replied, the resolution was carried. 

was curable, ought to present no insuperable difficulties. Tho loss in The retiring directors, Mr. Chas. H. Moore and Mr. Nigel Hanbury, 
profits was due to a number of causes. The war had caused a diminution | were then re-elected, as were tho retiring auditors, and the proceedings 
of sales in England, and an entire stoppage of manufacturing in France. 
Not long after hostilities commenced it became apparent that the 
German army was likely to pass through Persan. The stores were at 
once bricked up, the documents buried, and the manager left the factory 
when the Uhlans had come within a couple of miles of the works, and 
when the bridge across the Seine hard by was being blown into the air. 
Mercifully, the German hordes swerved aside at the critical moment, and 
the company's French factory was now again a running concern, although 
hardly yet in thorough working order. Referring to the total sale of 
goods of various kinds, he stated that the diminution was not only due to 
the war, but was also caused by a general slackness of trade in England, 
and a large and sudden diminution in orders from one important forcign 
country. Further, their foreign agencies had contributed to the loss. 
There had been deplorable conditions in South America, the result of 
commercial depression, aggravated by heavy rains. In Australia trade 
had been bad, due to long-continued droughts, and sales had diminished 
iu both South Africa and India. Certain contracts for lighting towns in 
Australia had proved to be very unprofitable, and the evil results had 
fallen on this year. Drastic steps had been taken to prevent its recur- 
rence. The Persan account, too, had proved disappointing, and radical 
changes in the management had now been effected. Referring to the 
future, he said : “ There has been a considerable falling off in sales in 
certain lines, but the total orders on our books are considerably greater 
than at this time last year, though it should be added that contract. work 
lor Government depart ments is, in many cases, not very profitable. But 
will there be a profit declared and a dividend payable a year hence ? I 
shall be asked. I do not know. The price of rubber has been fairly 
Constant, and has given us no trouble; all has gone well with us with 
the exceptions which I have fully discussed, and which are, we believe, 
of A temporary nature. But who will venture to predict the results of 
this mighty war? Either the long continuation of this struggle or its 
sudden cessation may result in disturbances which no man can now 
foresee; and our company must be prepared to share in the troubles 
Which the nation as a whole will have to bear in the future. If no profit 
nate during the current year, then certainly no dividend will be dis- 
ributed this time next year, for we shall be unable to trench again on 


terminated. 


—— 


—— ———À———— 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—At the meeting 
on Friday last tho statement of the chairman (Mr. R. M. Horne-Payne) 
was read in his absence and stated that the year has been a bad one, and 
the immediate prospects were extremely unfavourable. "Their present 
disappointments were the direct outcome of the war, and they should all 
suffer them cheerfully as part of their individual contributions to the 
national cause. The monthly traffic returns compared with last year 
showed a falling off in net earnings at the rate of between £90,000 and 
£100,000 a year. They could not hope for any marked improvement. 
during the current. year, but he thought it reasonable to hope for an 
improvement in the latter half of 1915. 

BURMA ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The accounts 
for year ended July 31 show an available sum (after transferring £4,000 
to reserve for depreciation and including £908 brought forward) of £6,180, 
out of which it is proposed to pay a dividend of 5 per cent. on the pre- 
ference shares, leaving £1,180 to be carried forward. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—For 
year ended June 30 the net earnings in Costa Rica (after charging - 
expenses incurred) amount to £20,351 11s. 9d., compared with 
23,875, 8s. 7d. for the previous year. Tho net surplus profit is 
£8,056. 18s. [0d., and the directors propose to carry this amount to 
credit of “ Discount and commission on debenture issues” account. 
The number of lamps installed in the lighting department increased by 
11 per cent., and the power supply (including heaters and cookers) by 
40 per cent. The power plant at El Brasil has worked throughout the 
year without a hitch. "The fourth 500 kw. set has been installed and in 
operation since June last. Electrical cooking has been considerably 
developed during the year, and the revenue from this source has been satis- 
factory. There were on July 1 last 208 customers using electrical energy 
for cooking, against 60 at the same date last year, and the number is 
steadily increasing. In common with all other countries, Costa Rica is 
suffering considerablv from the European war, but the directors report 
that the returns have not been very adversely affected. The great difti- 
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culty has been the question of exchange, and if this can be got over, the 
Board have every hope that steady progress will be maintained. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The report for 
the past year states that the net profit was £565, making, with £141 
brought forward, a total of £706. The directors recommend a dividend 
of 1k per cent. on the 7 per cerit. non-cumulative preference shares, 
leaving £317 to be carried forward. 

ELECTRICAL SECURITIES TRUST (LTD.)—The accounts for the year 
ended Nov. 14 show a loss, after charging debenture interest, of £858. 
increasing the adverse balance brought down to £21,071, and after 
including £53,707, being loss on certain securities ahd preliminary 
expenses amounting to £12,567, tlie total deficiency is £87,345. 

INTERNATIONAL LIGHT & POWER CO. (LTD.)—At the mecting on 
Monday the president (Mr. Follett Holt) stated that the report. covered 
about 16 months from the incorporation of the company to June 30 last. 
The three undertakings in which their capital was invested were the 
Venezuela Electric Light, the Merida Electricity. and the Paraná Light 
& Power Companies. They owned all the outstanding capital of those 
concerns which had no outside indebtedness, except on current business 
accounts. It was the board's policy to work them as independent con- 
cerns and provision was made by each company for reserves before 
dividends were declared. On July 1 the aggregate reserve was approxi- 
mately £21,500. They had also been able to write off the whole of the 
formation expenses of the company, and the directors considered -the 
position to be a satisfactory one. He gave details of the operations of 
each undertaking. In view of the considerable amounts of preliminary 
and formation expenses which had been either charged to administration 
expenses or written off out of profits, the board believed the shareholders 
would consider that after the payment of the preference dividends, the 
carry forward of £3,886 was satisfactory for the first balance-sheet. 
Coneerning the outlook. they anticipated that, notwithstanding the 
difficult economic conditions reated by the European War, their under- 
takings at Caracas and Paraná would show substantial progress during 
the current vear. "The situation with regard to the Merida Company was 
more difficult, but they hoped that the political and financial situation 
in Mexico had reached a turning-point and would show improvement 
during the year. Dividends had been paid quarterly at the rate of 6 per 
cent, per annum on the preference shares of the International Company 
up to Sept. 30 last, and he was now able to advise them that dividend 
cheques for the quarter ending Jan. 3 would be posted early in January. 

POWER GAS CORPN. (LTD.)—At the meeting on Thursday last the 
chairman (Sir Alfred Mond) said the profit for the year ended September 
was £20,510, compared with £16,000 in the previous year. 1t was pro- 
posed to pay 5 per cent. dividend on the ordinary shates, and to carry 
forward £7,400 (£4.000 more than in 1913). During tho year the com- 
pany completed some interesting contracts. The important contract 
with the Japanese Government for the electrification of their railways 
(the first large plant working on gas engines, gas producers and dynamos 
for railway work) had been executed in a successful manner. The 
Government had taken oyer the whole of the plant, and it was running 
normally on a daily load. In view of the importance of the electrification 
work of British railways it seemed a little sad that the first modern 
installation of the kind should not have been erected in this country, 
but in-Japan, Another important plant was one which they had carried 
out for Birmingham Corporation, Ít was the first plant of its kind, and 
was af 90 to 100 tons daily capacity. [t had for its object the firing of coke 
ovens at the gasworks of the Birmingham Corporation, and was a new 
departure. One of the most interesting and important plants put up 
during the year was the one erected for Messrs. Alfred Hickman (Ltd. ) for 
nielting steel. 1t had been working for several months, and was giving 
satisfaction. They had also put up a plant for the Accrington Corpora. 
tion electricity department, which had been working well. They had 
duplicated the kis for the first installation, and that, it was hoped, 
would, lead to other municipal authorities entering into the field of cheap 
power produetion by means of the Mond plant and gas engines. 


prem ee 
CITY NOTES. 


MEMORANDA (Dec. 23).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Settlement Day. Dec. 30. Price of silver, 223d. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—An interim dividend at 
the rate of 6 per cent. per annum has been declared on the ordinary 
ghares for the half-year ended Sept. 30. 

DERBY LAMP WORKS (LTD.)- It is announced that shareholders in 
Metalite (Ltd.) are entitled to apply (in the proportion of one new share 
for each share held) for 187,081 ordinary shares of £1 cach in this company 
eredited with 3s. 6d. paid. Shareholders who apply will also he given a 
preference allotment in an issue of 8,009 7. per cent. profit participating 
cumulative preference shares of £1 each. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
The directors have declared an interim dividend on account of the cur- 

rent year of 5 per cent. (1s. per share), less tax. 

STOCK EXCHANGE NOTICES.—The Stock Exchange have granted 
official quotations to a further issue of 6,000 £10 fully-paid ordinary and 
10,000 £10 fully-paid 6 per cent. cumulative preference shares of the 


County of London Electric Supply Co. (Ltd.), a further issuc of 100,000. 
£1 fully-paid ordinary shares of the Auckland Electric Tramways Co. 


(L4.) : a further issue of 3,500 £10 fully paid shares of the Lanarkshire 
Tramways Co., and £150,000 44 per cent. Waipori Falls eicctrical power 
loan, 1914 debentures (in lieu of the scrip) of the City of Dunedin. 


t Halifax Corporation ..... 


METAL PRICES. T 
. . Messrs. J. B. Gernham , 132, Upper eseatrest, E.C., quote under 
date December 23, the fee as the present prices of | 
A Tubs. P^ AT | Antim eae 
I rawn ass iu e*000€009 ? ONY eocccvaveccesece A) 
EX pau Copper Tubes]. s.s sa eta English *000600$90*9002928 £19 10 0 
Brazed Copper Tubes .......... 1lOłd. 
Brazed Brass Tubes ...... «2. o es 104. OLD METALS. per ton. 
Brass Wire ........ «EVESERF VAS EE . | Clean Scrap Copper ........ £51 10 0 
Copper Wire eevee *»»0e00000806€0€90 9d. Braziery Co r &rap...... £48 0 0 
Rolled Brass *»*5.0*5*500000060808€00090 71d. Clean Scrap FRS8... ooo c4 £40 10 0 
Brass Sheets eneuoreeeseeon ee ee ee 81d. Old Lead eeeseecereraresere £17 10 0 
Zin6.c-a s Cad ETE E £18 Q 0 
per ton. | Hollow Pewter ............ £900 0 
Copper Shests ............ £78 O O | Black Pewter. ............. £56 0 0 
Spelter .w"ee.0000090600*20900*92998 £27 2 6 Gun Metal...-..o«» oc oce £52 0 0 
Mr. A. Joseph, Earl-street, London-road, Southwark. London, S.E., quotes under dats 


December 21, the following prices of ScRAP METALS :— 


New Aluminium Cuttings... 
Clean Mixed Brass ........ 
Clean Copper. .ccccsscccces 
Braziery Copper...cccsccece 


Gun Metal... 


ertenaseneeees 


£52 
Mr. Joseph can supply solder at the following 


E ru | per ton. 
O O , Lead (less usual D:aft)...... £18 5 0 
£42 0 [6] Tea oep@eeveueveveee eevee £16 15 0 
£52 0 0 Old PAL TERTII £21 0 0 
£48 0 0 Hollow Pewte eeeenesenveee £105 0. 0 

O O | Shaped Black Pewter ...... £75 0 


0 
per ton : Plumber's Solder (in bar 


or strip), £68; Commercial Tinman's Solder, £88; Blowpipe Solder, £98. _ 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


LINE. 


Aberdeen Corporation ... 
Anglo-Argen T 
Ashton-under-Lyne...... 
Ayr Corporation...» . 
Bath Electric Trams, Ltd 
Birkenhead Corporation.. 
t Birmingham Corporation. 
Blackburn Corporation .. 
Bolton Corporation ...... 
Bournemouth Corporation 
Bradfc.ra Corporation .... 
Brighton Corporation .... 
t Bristol Trams & Carriage 
Burnley Corporation .... 
Burton Corporation...... 
Bury Corporation ....... 
Calcutta Tramways Co. .. 
Camborne-Redruth rn 


City & South London Rly. 
Cork Electric Trams Co... 
Croydon Corporation .... 
*Derby Corporation ....-.. 
Dover Corporatlon...... 
Dublin & Lucan Railway . 
Dublin United (EE S S E S E E E a 
Dundee Corporation ..... 
East Ham Council ....... 
Erith Urban Council..... 
Exeter Corporation...... 
Glasgow Corporation..... 
Glossop Trams .......... 
Gloucester Corpn. ....... 


Hastings Elec. Trams Co.. 
Hong Dhg.cososoccce: 
Huddersfield Corpn...... 
Hull Corporation ........ 
Ilford District Council.... 
llkeston Corporation..... 
Ipswich Corporation ..... 
Isle of Thanet Co.. —— 
Kilmarnock Corporation. . 
Lanarkshire Trams Co. .. 
Lancashire United ...... 
Leeds Corporation ...... 
Leicester Corporation .... 
Leith Corporation 
Lincoln Corporation ..... 
Liverpool Corporation.... 
Liverpool Overhead Rly.. 
Llandudno&ColwynBayR 
London County Council .. 
London Elec. Ry. Co. .... 
London United....... er 
Lowestoft Corporation ... 
Maidstone Corporation... 
Manchester Corporation .. 
Mersey Railway ..... vis 
Metropolitan Dist. Riy.... 
Met. Elec. Tramways .... 
Metropolitan Railway ... 
Nelson Corporation Rae wk 
castle-on-Tyne Corpn. 
wport (Mon.) Corpn.... 
Northampton Corporation 
Oldham Corporation ..... 
Perth (N.B.) Corporation. 
Perth (W.A.) Elec. Trams. 
Portsmouth Corporation. . 
Preston Corporation ..... 
Rotherham Corporation . . 
Salford Corporation...... 
Shanghai......... QU ee 
tShetheld Corporation..... 
Singapore Trams ........ 
tS. Metropolitan Tramways 
Southampton Corpn. .... 
Southend Corporation.... 
A ae de,&c., Jt. B. 
derland Corporation .. 
derland District...... 
windon Corporation .... 
eside Tram Co. ...... 
allasey Corporation .... 
WalsaliCorporation ..... 
Warrington Corporation.. 
West Ham Corporation... 
Wolverhampton Corpn... 
Yorkshire W.R. Trams... 


——— —— 


~ (a) These comparisons are with the correspond ing period last year. 
&c. $ Minus 3 days. 


t includes omnibuses, 


g Aac 
Week S Inc. ôt dec. — — -— 
en e a 0.0 nc. or dec. 
1B | © ro 
È E É t 
De. 16| L517 +  59| 29 | 48485 |+ 109 
, 19| 2:0|]— 1s} ài | 11932 |- Tore 
” 6 693| — 221 50 | 47630 |— t8 
» 12 | 12845| — 310] 37 | 446,693 |+ 10,352 
” 16] 1035| — 13} 38 | 48916 |- 114 
4, 16| L72|- S| 37 | 7645 |- 3835 
, 20| 850 is t38 | 42,617 |- 45 
" 18] 8.461 | + 1,065| So | 439,365 |+ 2622 
” 19| i132|— 1 T 15,426 " 
” 20 271 |-  16| 38 | 11,307 |+ 19 
» 19 «62,512 | —n4,859 | jj 549,166 |-4R27,852 
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so, the area affected is very large, being in some respects 
more extensive than that of the L.C.C., for it includes the 
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NOTES. 


London Electricity Supply. 
ParTICULARS have now been published of the Bill pro- 
moted by a number of the supply companies in London, 
whether in opposition to the scheme of the L.C.C., or to fill 
à niche provided in this scheme; remains to be seen. The 
capital of the proposed company amounts to £6,000,000, 
and it is the intention to transfer and vest in this company, 
as and from January 1, 1916, the undertakings of the fol- 
lowing 10 companies : The Charing Cross, West End & City, 
the Brompton & Kensington, the Chelsea Electricity Supply, 
the Central, the Metropolitan Electric Supply, the Kensington 
& Knightsbridge, the Notting Hill Electric Lighting, and the 
St. James's & Pall Mall Electric Light Companies, the 
London Electric Supply and the Westminster Electric Supply 
Corpns. From this it will be scen that the proposed com- 
pany has a solid foundation, and that a number of the most 
powerful London companies have at last come together. 
We are only sorry that there has not been complete agree- 
ment, and that, consequently, the City of London Company, 
the County of London Company, the South London Corpn. 
and the South Metropolitan Company do not figure in this 
list. This is more particularly regrettable in regard to the 
two first; but it is to be hoped that they will see their way 
to fall in with the general scheme if it proves siete hil. 
The chief objection is that if any companies are not included 
It becomes apparent that there is not complete agreement, 
and consequently the scheme does not carry the fullest 
Possible weight when it comes before Parliament. „Even 


have considerable powers of modification, and the company 
is to conform to the requirements of this scheme as approved 
bv the Board of Trade. After the approval of such a 
scheme, no authorised supply undertaking within the area 
will have the right of extending their existing generating 
station without the consent of the Board of Trade; and 
if the company can show that they are able and willing to 
supply electrical energy at a price not greater than it can be 
generated by the body proposing such extension, the Board 
of Trade may require this body to take a supply from the 


Trade may think equitable. The dividend on the ordinary 
stock is limited to 8 per cent. per annum, a proportion of 
profits is to go to reducing the charges to consumers, and 
the undertaking 1s to be subject to purchase by the L.C.C. 
at the expiration of 50 years. On the face of it, this scheme 
seems to be a great advance on anv that has hitherto been 
made by the companies. It seems to us a reasonable pro- 
position, and the public is safeguarded by the considerable 
powers placed in the hands of the Board of Trade. The 
scheme does not interfere unduly with the undertakings of 
local authorities, and it would utilise to a large extent 
organisations which are already in existence. We therefore 
trust that the usual difficulties will not be put in the way 
of the scheme, and that the local authorities will not attempt 
to make it abortive merely for individual and temporary’ 


advantages. 


passing of the Act, a scheme for the provision of a system of : 


of system throughout the area. The Board of Trade is to 


company upon such terms and conditions as the Board of 
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The Development Committee of the I.M.E.A. 

IT will be remembercd that last year, at the annual con- 
vention of the Incorporated Municipal Electrical Association 
at Birmingham, Mr. W. A. VIGNOLES moved a resolution 
in favour of forming a committee to further the use of elec- 
tricity from public supply mains. This committee has now 
been formed, and in another column we give a brief account 
of the proceedings of its first meeting. These proceedings 
were necessarily of a preliminary character. We believe 
that there are many of our readers who feel that work of this 
kind might well have been taken up by the Institution of 
Electrical Engincers. We doubt, however, if it would have 
been wise for the Institution to attempt it. It is essentially 
a commercial matter. If we turn to the United States for 
an example of the same kind, we find that this work is not 
carried out by the American Institute of Electrical Engineers 
but by the National Electric Light Association, and we think 
that a committee formed by the I.M.E.A. will be much more 
free to act and will be more able to carry on its programme 
to a successful issue. We are glad to see that the com- 
mittee is likely to become less municipal. As we have said 
before, it is a mistake to draw these distinctions between 
municipal and private enterprise, and it would have been 
better if the I.M.E.A. could itself have enlarged its base of 
Operations some years ago. 

Expiring Patents. 

As is usual about this time of the year, we publish a list 
of patents which will expire before December 31st next. 
In glancing down this list it becomes apparent that the year 
1901 was not marked by any startling events in the elec- 
trical world as indicated by applications for patents. 
Among the few that are of interest are two by Mr. T. A. 
EpIson relating to his alkaline accumulator. One of these, 
No. 2,490, describes, on the one hand, the formation of the 
active material from the hydrated oxide of nickel or cobalt, 
which is then raised to a higher stage of oxidation electro- 
lytically, and on the other hand, the production of hydrated 
oxide of iron from iron monosulphide, capable of reduction 
to a metallic state. Details are also given of the method of 
making the nickel steel pockets with perforations so that 
the burr surrounding each opening projects inwards. Flake 
graphite is used and is mixed with the active material to 
improve the conductivity. Patent No. 10,505 deals with 
the same subject. It is evident that these patents refer 
particularly to the type of cell which is now no longer used, 
as graphite was found to give trouble owing to the fact that 
it was liable to swell considerably during the life of the cell, 
and this caused the breaking of the tubes or pockets con- 
taining the active material. Another patent of interest is 
No. 22,844, which is one of the fundamental patents referring 
to Gell's Perforator. | 

— n EE 


Possibility ot Sharp Directive Wireless Telegraphy.— 
Erratum.—In the article by Dr. E. Bellini on this subject, pub- 
lished in THE ELECTRICIAN of December 18th, a printer’s error 
unfortunately occurred on p. 353 in the equations in the second 
column. The term e~v¥¢ which occurs 11 times in the calcula- 
tion, should read e-9', where 6 represents the damping factor 
of the circuit. 


— — ' Panag | 


. Damage to the Telegraph System.—4As a result of the 


storm last Monday night there has been a general delay in the 
telegraphie service throughout the area swept by the storm. 
This is beirg remedied as quickly as possible, but in this work 


the Post Office is somewhat handicapped by having several of 
Owing to the extensive use cf 


its staff away at the front. 
underground cables between large towns and the interlacing 
of the telephone and telegraph systems communication has 
been entirely-suspended in only a very few instances 


Meter Approved by Board of Trade.—On Dec. 23rd the 


Board of Trade approved of the construction and pattern of 


the E.A.C. induction motor meter type H.T., provided the 
meter be constructed as described in specification and drawings, 


No. 16,976 (dated Dec. 15, 1914), deposited at the Board of ` 


Trade by the Electrica] Apparatus Co. (Ltd.), and in accordance 


with pattern meter No. 50,718, deposited at the Board of 


Trade on March 2, 1914. The Board have also approved of the 
means provided for fixing and connecting such meters. 


Current Topics. 


Subjects of current interest dealt with in this issue include- 


the following :— 


We publish a second instalment of Mr. G. H. Green's a-ticle on the 
“ Western Electric Machine-Switching Telephone System " (p. 420). 


An abstract of a Paper on “ A Study of Some Three- Phase Systems," 
by Mr. C. Forteseue, appea-s on p. 416. 


We give an account of the discussion which took place at Man- 
chester on Mr. E. B. Wedimore’s Paper on “ Automatic Protective 
Switchgear for Alternating Current Systems "' (p. 418). 

We abstract an article ‘‘ On the Action of a Wehnelt Cathode,” by 
Dr. F. Horton (p. 423). 


An abstract of a Paper oa “ Electricity in the Printing Office," by 
Mr. F. Broadbent, is given on p. 425. 


An article on the “ Economic Significance of the Relation between 
Line Voltage and Lamp Voltage," by Mr. M. D. Cooper, appea:s in 
abstract (p. 428). 


We publish a list of those patents of electrica! interest which expire- 
during the course of 1915. 


We conclude our description of the extensions at Lister Drive 
Station, Liverpool (p. 433). 


OBITUARY. 


J. F. ALBRIGHT.—We regret to record the death of Mr. John. 
Francis Albright, at the age of 57, at his residence, Uplands, Hook 
Heath, Woking, on Wednesday last. Mr. Albright was for about. 
three years a pupil of Sir J. Bazalgette (engineer to the Metropolitan 
Board of Works). In 1880 he joined the Swan Company in New- 
castle, and commenced work on the * Servia." On the amalgama- 
tion of that company with the Edison Company he superintended all 
the ship-lighting work of the joint companies, and later took entire: 
charge of all contract work for the company. In 1884 he became 4. 
member of the firm of R. E. Crompton & Co., and was a managing 
director of Crompton & Co. (Ltd.) up to the end of 1897. He was. 
afterwards managing director of the Drake & Gorham Electric Power 
& Traction Co. and a director of the Birmingham Electric Supply Co. 
and Albright & Wilson (Ltd.) At the time of his death he was 
chairman of the British Electric Transformer Co., Kent Electric 
Power Co. and Kent Electric Power Synd., and a director of the: 
Gravesend & Northfleet Electric Tramways, the Melbourne Electric 
Supply Co., and the Midland Electric Corpn. for Power Distribution. 

Davip BALFOUR.— We regret to announce that.Mr. David Balfour, 
M.Inst.C. E., senior partner in the firm of D. Balfour & Son, consulting 
engineers, Newcastle-on- Tyne, died on Dec. 22. Deceased was born. 
in 1838. 

GEORGE STEGMANN.— We also regret to record the death of Mr. 
George Stegmann, electrical engineer and contractor, of Brighton. 
Railway Approach, Clapham Junction, and 10, North Side, Wands- 
worth Common, London. S.W., which occurred in a nursing home on 
the 22nd ult. Deceased was 58 years of age. 

FRANK SUMNER.— After an illness lasting some months, Mr. Frank 
Sumner, the engineer to the Corporation of the City of London, 
died on Dec. 22 at his residence at Bromley. Previous to 
appointment in the City in 1905 he had been borough engineer 
and surveyor at Woolwich and at Bermondsey. 
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PERSONAL. 


T The Postmaster-General’s Department of the Commonwealth of 
Australia has asked Mr. J. G. Balsillie to continue the management 
-of the Radiotelegraph branch of the Department during the ter: of 
Mr. Balsillie has consented to act, and, therefore, he has 


the war. 
not retired from the service. 
E Mr. H. Fountain, C.M.G. (principal clerk of the Board of Trade) 
has been appointed Assistant Secretary, Commercial Department of 
theYBoard of Trade, in succession to Mr. G. J. Stanley, C.B., C.M.G., 


who is retiring. 


APPOINTMENTS VACANT AND FILLED. 


Two or three good draughtsmen are required bv a large ceble com- 
pany in London. See advertisement, 

An electrical company advertises for instrument and meter testers 
with knowledge of alternating-current work. 

A working charge hand is wen‘ed for general repairs and upkeep of 
‘electrical plant in engineering works. See advertisement. 


Mr. J. H. Butters has been appointed chief ergineer and mengger 
of the hydro-electric department recently established by the Tes- 
manian Government. 

Prof. T. H. Laby, M.A., professoc of physics at Victoria University 
‘College, University of New Zealand, has been appointed to the chair 
-of natural philosophy at the Melbourne University. 

The Mount Morgen Gold Mining Co., Mount Morgan, Queensland, 
have appointed Mr. E. H. Farmer as chief electrician, in succession 


to Mr. R. P. Godfrey. 
INSTITUTIONS AND SOCIETIES. | 


Royal Institution.— Last Tuesday Prof. C. V. Boys, F.R.S., delivered 
the first of a series of juvenile lectures on " Science in the Home," 
his subject on this occasion being " Mechanics in the Home." The 
audience, old and young, had the advantage of seeing many well- 
known experiments and some more novel. Centrifugal force was 
illustrated by hanging an indiarubber band (such as is used in 
barbers’ shops) over a bicycle wheel, which was then driven by a 
motor. As the speed increased the band lengthened considerably, 
owing to the centrifugal force at the lower end. The cracking of a 
whip was explained as being due to the action of centrifugal force 
on the lash. l 

Development Committee of the Incorporated Municipal Electrical 
.Association.— The first meeting of this Committee was held at the 
Institution of Electrical Engineers, Victoria Embankment, London, 
‘on Dec. 11, 1914. The Committee was formed as a result of a 
resolution moved by Mr. W. A. Vignoles (chief engineer, Grimsby 
Electricity Department) at the annual convention held in Birmingham 


encourage the use of electricity from public supply mains. The 
membership of the Committee, as originally constituted, was as 
follows: Messrs. F. Ayton, J. W. Beauchamp, A. S. Blackman, R. A. 
Chattock, A. C. Cramb, Coun. Crowther, J. E. Edgcome, S. E. 
Fedden, F. M. Long, Ald. Pearson, H. Faraday Proctor, H. Richard- 
son, T. Roles, A. H. Seabrook, Ald. J. P. Smith and W. A. Vignoles. 
The Council of the I.M. E.A. had appointed Mr. W. A. Vignoles as 
hon. sec., but on account of his absence on military service, this 
work was taken over, pro tem, by Mr. J. W. Beauchamp. Mr. 5. E. 
Fedden (general manager, Sheffield electricity department) was 
elected Chairman of the Committee. Mr. S. T. Allen (Wolverhamp- 
ton) and Mr. H. F. Street (Southampton) were also elected members 
of the Committee. It was decided if possible to co-opt members 
representing the various associations connected with the supply of 
electricity and allied interests, and the secretary was instructed to 
approach these bodies with regard to the election of representatives. 
It was decided so soon as practicable to form certain sub-committees 
to deal in a specialised manner with various questions of interest at 
the present moment. 

Institute of Radio Engineers (New York).—At the meeting of this 
Institute on Dec. 2, Dr. L. W. Austin read a Paper entitled ** Seasonal 
Variation in the Strength of Radiotelegraphic Signals,” and Mr. 
B. Pratt read a Paper on “ Long-distance Experiments with Com- 
bined Crystal Detector and Audion Amplifier." The former Paper 
described a series of experiments carried on between various Govern- 
ment stations over a period of two years, and the second described in 
detail an arrangement whereby signals received on a crystal detector 
are considerably amplified, presumably on the lines already pub- 
lished in Tae ELECTRICIAN. 
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EDUCATIONAL NOTES. 
King’s College, cease London.—In the Faculty of Engineer- 


ing there are complete courses of study (extending over three or four 
years) in civil, mechanical and electrical engineering for the engi- 
neering degrees of the University of London and the diploma and 
certificate of the College. The four years’ course also provides 
opportunity for practical training in works. Additions have recently 
been made to the engineering department, including a large drawing 
office and lecture rooms for mechanical and civil engineering, and a 
lecture theatre and rooms for research, including wireless telegraphy, 
for the electrical engineering department. The new term commences 
on 13th inst. Particulars from the Dean or the Secretary, King's 


College, London, W.C. 

Northampton Polytechnic Institute (Clerkenwell, London).—- A 
course of six lectures on Transformer Design will be given by Mr. 
W. C. Kennett, B.Sc., A.M.LE.E. (chief engineer of Messrs, Johnson 
& Phillips), at 8:45 p.m. on Wednesday evenings, beginning Jan. 6. 
Perticulars as to fees, duties, &c., and all information respecting 
the work of the Institute, can be obtzined from the principal, Dr. R. 
Mullineux Welmnsley. 

Merchant Venturers' Technical College.—A preliminary list of 
piesent and former members of the college who are serving with the 
Army or Navy has been issued. 

There are over 350 present or former students of the college, including 
13 members of the college staff, 54 present students of the faculty of 
engineering, and 41 former students of the faculty (or of the engineering 
departments of the college) who are serving with the Colours. It is, how- 
ever, realised that the list is far from complete, and it is proposed to 
issue a revised list at a later date. Information should be sent to the 


principal, Dr. Wertheimer. 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 
Meetings at Albemarle-street, Piccadilly, London, W. Six 
Experimentally Illustrated Lectures adapted to a Juvenile 
Auditory on “Science in the Home,” by Prof. C. V. Boys, 


F.R.S. 


Saturday, Jan. 2nd, 1915. 
Lecture IJI. : “ Fluids in the Home,” 


à p.m. 
Tuesday, Jan. 5th. 
3p.m. Lecture IV. : ‘‘ Heat in the Home." 


Thursday, Jan. 7th. 
à p.m. Lecture V.: *'' Electricity in the Home.” 


Saturday, Jan. 9th. 
Jj p.m. Lecture VL : “ Light in the Home.” 


FRIDAY, Jan. 1st (to-day). 
ELEcTRO-HARMONIC SOCIETY. 


8 p.m. Smoking Concert at tho Holborn Restaurant, London, W.C. 


TUESDAY, Jan. 5th.| 
RONTGEN SOCIETY. 


$:1ó p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Continued discussion 
ou the '* Localisation of Foreign Bodies by X-Rays.” 
THURSDAY, Jan. 7th. 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Meeting at the Masonic Rooms, 21, West Stewart-street, 
Greenock. Paper on " Developments in the Electrical In- 
dustry,” by Mr. D. McDougall. 


THE NATIONAL RELIEF FUND. . 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks oontri- 
butions however small. These can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


MM AF 


d. toward the Prince of Wales’ 


I enclose £ 8, 
NATIONAL RELIEF FUND. 
Name ............ T en ———— — — à ETE sieve 


PAI ER TRIS 


€90909*0009000900090900025290090500090909009000000090009060009009000060000000090020000900944009 


46 MEE 


[c cn 


A STUDY OF SOME THREE-PHASE SYSTEMS.* 


BY CHARLES FORTESCUE. 


Summary.—Yhe star-star, delta-delta, delta-star and star-delta 
connections are taken up in order and their individual peculiarities and 
characteristics are discussed. The question of delta-delta versus delta- 
star is considered for moderate and high voltages. 


It is proposed in this Paper to study several common methods 
of connecting transformers for use on polyphase systems with the 
view of displaying the advantages and disadvantages of each, show- 
ing under what conditions they may be used to the best advantage. 


Star-Star Connections.—It is well known that, on account of the 
shape of the hysteresis loop of transformer iron, the M.M.F. required 
to produce a sine wave of induction in a magnetie circuit of uniform 
cross-section made of iron will not be of simple sine wave form, but 
will include a third harmonie wave; and, vice versa, if the third 
harmonic be absent from the M.M.F., it will appear in the wave form 
of the induction. In the primary of a star conneeted group of trans- 
formers the sum of the three currents flowing towards the neutral 
point must be zero; consequently, the third harmonics of the magnetis- 
ing currents in each phase, being of the same phase, are suppressed 
and a third harmonic appears in the E.M.F. between the neutra! 
and the supply mains. The p-esence of the third harmonic in the 
E.M.F. between the neutral and mains of the primary circuit does not 
materially affect the E.M.F. between lines in the secondary circuit, 
but a load cannot be taken off between the neutral point and lines, 
because this E.M.F. is unstable, that is to say, the neutral point will 
shift. The reason for this is evident and needs no explanation. Tf 
the neutral point of the secondary circuit be earthed the secondary 
line terminals will have a third harmonic pulsation to earth which 
may cause serious disturbances in neighbouring telephone circuits. 
In single-phese transformers and three-phase shell-type transformers 
this third harmonie component of the wave form may be entirely 
eliminated by using an interconnected stat pcimarvy or seeonda^y 
winding and if care be taken to properly interlace the windings the 
neutral point will be stable and a load may be taken off the secondary 
circuit between the neutral and lines. i 

In three-phase transformers of the form of construction known a5 
core-type, that is to say, transformers with interlinked magnetic 
circuits, this same interchange of M.M.F. takes place between the 
phases, so that each phase has part of the required M.M.F. supplied 
from the other two phases during a portion of the cycle. The sum 
of the three magnetic fluxes must be zero, and therefore the sum of 
the three induced E.M.F.s must also be zero, and thus the neutral 
point is the centroid of the primary voltage triangle. In such trans- 
formers, due to the above mentioned interchange of third-harmonic 
M.M.F., there exists a third-harmonic leakage field in the zir external 
to the coils. The neutral point will be symmetriecl, even with wide 
differences in the permeability of the cores, the required M.M.F.s for 
the three cores being supplied on the proper relation by the three 
primary windings. The magnetising currents in three-phase trans- 
formers of this type which are unsymmetrical have third-harmonic 
components, which are in three-phase relation and produce unlike 
waves in the three phases. If a load be taken off the secondary of a 
three-phase transformer of the type under discussion a leakage field 
is set up in the coil spaces between the loaded phase and the other 
two, which is usually large. The regulation of such transformers for 
loads between the neutral and lines is not usually good. The 

condition is similar to the effect of loading one side of a single-phase 
coze-tvpe transformer connected for three-phase distribution which 
had not been designed with cross-connected secondary windings. 
Interconnection of the primary or secondary windings is one remedy 
for this trouble. If a three-phase transformer, or group of single-phase 
transformers, be intended to operate with the neutral of the primary 
connected to the neutral of the generator the primary winding should 
not be interconnected, because thereby the impedance to the flow of 
the third-harmonic current set up by the third-harmonic component 
in the generator E.M.F. wave between neutral and terminals is 
rendered very small, and these currents may be large enough to cause 
undue heating. 

In the straight star-connection with single-phase transformers the 
voltage stress per turn on the windings is quite high on account of the 
excessive peaking of the E.M.F. between neutral and lines. The 
co o loss of the transformers is usually lower than for a sine wave 
FE. M.F. even though the etfeetive value of the neutral to line E.M.F. 
is more than 57 per cent. of the E.M.F. between lines. "The 
advantage of the stac-star connection of single-phase transformers 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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phase distribution, nor should it be operated with the neutral earth. 
The transformers are subjected to an undue stress between lavers 
and between coils on account of the distorted E.M.F. between neutral 
and lines. 

Three-phase transformers star-star connected may be used with 
or without the neutral earthed for three-phase three-wire trans. 
mission. Light loads may also be taken off between neutral and 
line. Interconnecting the low-tension winding does not involve 
much trouble, but it is simpler to connect this winding delta, which 
p^oduces the same result in a simpler manner. Star-star connected 
threc-phase transformers have the same advantage as single-phase 
transformers connected in the same manner, and the stress to which 
the insulation is subjected may be reduced to a smaller value for a 
given voltage between terminals than with any other connection; 
this advantage, however, is of little consequence when the line 
E.M.F. is low. They have the additional advantage that the 
E.M.F.s between neutral and lines do not have a third harmonic. 


Delta- Delta. Connection.—This connection is the most widely used 
of all three-phase connections, and is recommended for moderately 
high voltages on account of its extreme flexibility. "The third 
harmonic and its multiples are eliminated in the terminals E.M.F. 
of a symmetrical star-connected generator, and if the three delta 
connected transformers are alike in design end magnetic charac- 
teristics they will be absent in the secondary E.M.F.s.  Diffe ences 
in characteristics of the transformers are corrected in this connection 
by interchange of M.M.F. through the secondary windinzs. A 
marked dissvmmetry in the bank of transformers may cause a third- 
hazmonie component in three-phase relation to appear in the second- 
ary E.M.F.s between lines; but the usual third-harmonic distortion 
characteristic of the secondary E. M.F. of single-phase transformers 
is not p esent in the E.M.F. between phases, due to the fact that the 
delta-delta connection affords a low impedance path to the flow of 
current set up by such à component, thereby automatically eliminat- 
ing it. The chief edventage of the delta-connected group of single- 
phase transformers lies in its flexibility. If one of the transformers 
in & group fails the other two are able to supply power at a diminished 
rating, the only chenge being the cutting out of the defective trans- 
former, which may be done without interference with the operation 
of the other two. The stresses to which the insulation is subjected 
eve higher than in the star connection, and there is no means of 
earthing the neutral except through the intermediary of an inter- 
connected star group of single-phase auto-transformers or a three- 
phase auto-transformer, or some such device provided with a star 
connection. 

Star-Delta and Della-Star Connection.—These methods of connect- 
ing transformers have been the subject of a good deal of controversy, 
and have suffered through misapplication. It was pointed out that 
in the sta--star connection it was necessary to interconnect the 
p'imary winding to eliminate the distorting third harmonic and to 
obtain a stable neutral point; this is effected in the delta-star 
connection at a minimum cost, and with a maximum degree of 
stability of the neutral point. It is in reality a more direct transe 
formation than the delta-delta connection. Since there can be no 
interchange of M.M.F. between phases, the secondary neutral to line 
E.M.F. is the same as that obtained with single-phase transformation 
end may contain a trace of third harmonic as in single-phase trans- 
former due to the reactive drop of the exciting current. The three- 
phase core-type transformer with delta-star connection has a stable 
neutral point, and lso on account of the interlinked magnetic circuits 
the secondary neutral to line E.M.F. is absolutely free from third 
harmonic. The three-phese shell-type does not differ materially 
fron three single-phase transformers. 1 

The star-delta connection has some very interesting peculiarities, 
lack of understanding of which has led to its improper use. resulting 
in troubles which have been considered as the fault of the connection 
rather than of the individuals who misapplied it. In this connection 
the sum of the secondary induced E.M.F.s must be zero on account 
of the delta-connected secondary, consequently the neutral point of 
the primary star connection must be the centroid of the primary 
E.M.F. triangle, except for the slight distortions caused by the drop 
due to the exciting currents in the windings. It has already been 
pointed out that a third-harmonic component is requijed in the 
M.M.F. wave to produce a sine wave of induction. If. therefore, the 
primary is star connected from what source is this third harmonic 
M.M.F. supplied ? The answer is that it is supplied to each phase as 
required by the other two through the secondary delta-connected 
winding, so that there exists a circulating third-harmonic magnetising 
current in the delta of transformers connected in this manner, which 
is equal in magnitude and time phase to the equivalent component 
in the normal single-phase secondary exciting current of the trans- 
formers. The effect of differences in the magnetic characteristics 
of transfonvers so connected is to ceuse slight dissymmetry in the 
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secondary E.M.F. waves between lines, which is due to third-harmonic 
components in three-phase relation which appear in these E.M.F.s. 
If the neutral of a star-delta connected bank of transformers be 


connected to that of the generator supplving the transformer the 
result will be a short-circuit so far as the third-harmonic component 
of the generator between neutral and terminals is concerned, the 
flow of third harmonic current being limited only by the impedance 


of the transformers, and very serious heating may result both to the 
generator and to the transformer. Since the neutral of the trans- 
former is stable there is no necessity for connecting it to that of the 
genc-ator and if it is desired to earth the p imary system this may be 
done most advantageously by earthing the neutral point of the bank 
of transformers. 

The delta-star connected three-phasc transformer, or bank of 
transformers, is suitable for three-phase transmission and distribu- 
tion with both three and four wires. A load taken off between 
neutral and line will cause the neutral to shift only an amount equal 
to the impedance drop of the transformer supplying the loaded 
phase. In four-wire three-phase systems, where the E.M.F. is 
stepped up through delta-star transformers, and three-phase power 
is supplied through star-delta step-down transformers, the latter, if 
their neutral be connected to the neutral, serve as balancers for 
loads taken off between neutra! wires and lines. A small bank of 
star-delta connected transformers in the neighbourhood of a heavy 
unbalanced load taken off between neutrel and lines at the end of a 
leng feeder, is, on account of this che-acteristic, liable to be over- 
loaded if its neutral be connected to the neutral wire. 

The star-delta and delta-star connection has all the advantages 
of the star-star connections without their grave disadvantages ; as 
pointed out before, when the E.M.F. is low there is no inherent 
advantage in the star connection, actually there may be decided 
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Fig. 1.—PorENTIAL DIAGRAM OF Fic. 2.— POTENTIAL DIAGRAM OF 
DELT4-DELTA CONNECTED BANK DELTA-Y or Y-DELTA Cox- 
OF TRANSFORMERS, NORMAL NECTED BANK OF TRANSFORMERS, 
OPERATION, NORMAL OPERATION. 
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disadvantages. "There is no advantage in supplying a single-phase 
load from the neutral point of a generator; on the contrary, the 
single-phase output of a three-phase generator is greatest when the 
power is supplied from two terminals. The delta-star connection 
permits of this and therefore increases the unbalanced capacity of 
the whole system. Consequently, even should it be possible to 
entirely eliminate the third harmonic from the E.M.F. wave between 
the neutral and terminals of a generator, the star-star connection is 
hopelessly out of the running when it has to compete with the delta- 
star connection. In three-phase transformers the delta-star con- 
nection is the most economical way of obtaining good regulation 
between neutral wire and lines in a three-phase four-wire system. 

Discussion of Delta-Delta and Delta-Star Systems.—For three- 
phase transmission at moderate voltages, say up to 33,000 volts, the 
advantage lies with the delta-delta connection for single-phase trans- 
formers, on account of its greater flexibility and because the failure 
of one unit in a bank interrupts service for only the short length of 
time required to cut out the defective unit, operation being continued 
With the transformers connected in V at a reduced rating. For 
three-phase four-wire distribution the delta-star and star-delta 
connected transformers are most suitable. 

Turning our attention now to three- phase transmission at voltages 
about 44,000 volts, the problem of insulating begins to assume 
importance. Figs. 1 and 2 are potential diagrams of delta-delta 
Step-up and step-down transformers and delta-star step-up and star- 
delta step-down transformers. The point O, the centroid of the 
potential triangle, is at zero potential; the potential of any portion 
of the winding of any phase is given by the distance of the equivalent 
point on the potential diagram from the centroid. The E.M.F.s and 
Mstantaneous potentials are given by the projection of the points 
ABC, abc on a given line passing through O, the triangle ABC, it 
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being considered as rotating about O' so as to make one complete 
revolution per cycle. Compazing these two potential diagrams, it 
will be apparent that the high-tension winding of the delta-star 
transformer is subject to lower average stress than that of the delta 
delta, varying in the first connection from 0 to 57-7 per cent. of the 
line E.M.F. and in the second connection from 28-8 per cent. tos 
57-7 per cent. of the line E. M.F. The tendency of any connection to 
give trouble during switching will probably depend largely on the: 
amount of potential energy stored in the system under normal 
operating conditions. The high-tension windings of the trans- 
formers in both connections will have about the same capacity to- 
ground, the tendency being for higher values in the transformers for 
the delta-delta connection. If v be the effective value of the E. M.F. 
bet ween lines, the maximum amount of energy stored in the dielectric: 
will be in the case of the delta-delta connection for each transformer 
CV2/6, and in the case of the delta-star connection it will be CV?/9 
for each transformer, the velue C being the total capacity of the high- 
tension winding of each transformer to earth. It follows in conse- 
quence that there will probably be fewer disturbances caused in a 
transmission system when a star-delta bank is switched on and off the 
circuit than when a delta-delta bank of the same capacity is switched 
on and off; and therefore the insulation stresses due to switching in 
the star-delta connection will be correspondingly smaller than in the 
delta-delta connection. The same relations hold true for any con- 
ditions that may arise in operation which causes the breakers to: 
open, such as an earth on the line, short circuits between phases, &c. 
In every case the energy stored in the dielectric is less for the star- 
delta connected group than for the delta-delta connected group. 

The dangers arising from switching are caused not so much by the 
rapid interruption of large currents, but from the oscillations in the 
line set up thereby. The delta-star grouping has the advantage from 
A 
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Fic. 3.—PoTENTIAL DIAGRAM OF Fia. 4.—PorENTIAL DIAGRAM OF: 
DELTA-DELTA CONNECTED BANK DELTA-Y oR Y-DELTA Cox- 
OF TRANSFORMERS—ONE LINE NECTED BANK OF TRANSFORMERS 
EARTHED. —QONE LixE EARTHED. 


an insuletion standpoint even if the neutral point is not earthed. 
With an earthed neutral point the insulation stress is still further: 
reduced, an advantage which cannot be obtained with the ;delta- 
delta system without auxiliary star-delta transformers. The- 
mechanical stresses due to short circuit will be the same for both. 
systems, but delta high-voltage windings are not so well adapted to 
withstand mechanical shock as the stauncher windings for star 
connection. It may therefore be stated that, with equaljmechanical 
support. the delta high-voltage winding will be mechanically weaker 
than the corresponding star winding. 

Considering the two systems from the point of view of cost, let 
the cost of winding the coils be considered first of all. The coils used 
in all power transformers of large capacity are discoidal, sometimes. 
termed pan-cake coils, which involve a considerable amount of care 
in their winding, in their preparation for treatment and in their: 
handling after treatment, during assembly. The cost per turn per 
coil is therefore high, as is also the cost of treatment and handling 
per coil. There are 73 per cent. more turns in a complete delta 
winding than in a star winding. and an equivalent larger number of 
coils. "The cost of the complete winding will therefore be consider. 
ably more for the delta than for the star system. Also there are 
therefore more operations in the assembly of a delta winding than in 
that of a star winding and the coils have to be handled with more 
care, so that the cost of assembly will be higher for delta connected 
than for star-connected transformers. A transformer designed for 
delta-star connection is less costly to manufacture than one designed 
for delta-delta connection. "The high-tension wiring of a group of 
star-connected transformers is simpler than that for one of delta- 
connected units, which is no inconsiderable advantage with high 
transmission voltages. Considered from the point of view of future 
development, the advantage is all with the delta-star and star-delta. 
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Capacity)... —— - — ——- wees 
Operat- | Fre- Beginnin i p | 3 
NAME. a Be oneng oe l 8 : g| Conn. | $ pronade | Conn. | Dist. of 
voltage. | (cycles)! (ws) ‘Operation. Phases. ( ow High ' through Low | High Bsc 
| tension.|tension. resistance. tension. tension. (miles). 
VORNE ek recap cien ——— PONES. Lice | 
Pacific Light & Power Co... 150,000 | 50 | 59,500 1913 l A Y D. WE 
Au Sable Elec. Co............... eere .| 140,000 | 60 9,000 1912 1 A A No | ^ A a 
Southern Sierras Power Co.................... 140,000 60 8,50 oa. l A Y R ox Y 239 
Utah Power & Light Co......................... 130,000 | 60 42,000 | 1914 l A A No A A 135 
125,000 | : | 
Pacific Gas & Electric Co. ................... { to 60 20,000 1913 |. 1 A A P | A A 110 
110,000 | | 
Tennessee Power Co..........................-- 120,000 60 15,000 1914 . 3 A A No A A 140 
"Connecticut River Transmission Co.......... 120,000 60 14,400 1914 | 3 A Y D. A Y 60 
Inawashiro Hydro- Electric Power Co....... 115,000 5 42,000 1914 | ] A A No A A 
Grand Rapids Muskegon Power Co.......... 110,000 30 9,000 1909 , 1 A A No À 3 A 35 
Ontario-Hydro- Electric Commission ....... 110,000 | 25 106,800 , 1910 l A Y R. A | Y 90 
Lauchhammer, A. G............... eere 110,000 50 15,000 | 1911 3 Y Y No Y Y 35 
‘Georgia Ry. & Power Co. ..................... 110,000 60 42,500 , 1912 l A Y R. A A 170 
Alabama Interstate Power Co................ 110.000 60 43,200 1913 ] ' A Y R. A Y 50 
Mississippi River Power C...................- 110,000 | 25 112,500 1913 3 7 A Y s R. A A 140 
Mexican Northern Power C'o................-- 110,000 | 60 | 22,890: 1914 | | A Y | R A Y 47 
Lehigh Coal & Nav. Co................ eese 110,000 25 20,000 | 1914 l A Y No A A 24 
Ebro Irrigation & Power Co., Ltd. .......... 110,000 | 50 | 50,000 | 1914 | 1 ^ A No A A wu 
"Chile Exploration Co.................. sees 110,000 | 50 40,000 tes, 5 dg Y Y No Y Y 130 
Sierra-San Francisco Power Co.............. 104.000 60 34.000 1910 ] ' A Y D. A Y 138 
Yadkin River Power Co....................... 103,900 60 24,000, 1912 ^ 3 ^ 4A Y D. å A 96 
‘Great Falls Water Power & Townsite (o....} 102,000 60 21.000 1910 l , A A. NO A A 150 
Central Colorado Power Co.................... 100.000 60 10,000 1909 | err A No A A 152 
Great Western Power €o....................... 100,000 60 | 60,000 1909 3. ob X A No | A A 154 
Southern Power Co...................-. eese 100,000 60 75,000 1909 1 A Y R. A A; 195 
Shawinigan Water & Power ('o. ............. 100,000 60 24,000 1911 3 A Y R. NES { à | A 
Los Angeles Aqueducet......................... 100,000 50 223.500 e l A v D. A Y d oaa 
Tata Hydroelectric Co. ...................-.--. | 100,000 | 50 32,000 1914 l A A No A EN: toe 
Appalachian Power Co.......................-. 88,000 | 60 20,610 1912 3 A A No A A 180 
Rio Janiero Tramway,Light & Power Co..| 88,000 50 48,800 1913 l A A No A A 51 
Bao Paulo Eleo: CO ersen toneri yanna .| 88,000 60 | 30,000 1914 l A A No X A 40 
. Mexican Light & Power Co.................... 85,000 50 58,500 1910 l A Y D A Y 169 
‘Victoria Falls & Transvaal Power Co...... | 84,000 50 40,667 1913 3 A Y R. Y A 30 
"Torontó Power CO.. died rero read aire sanas 80,000 25 56,000 1914 l A A No A A 80 
KatsuraGawaDenryoku Kabushiki Kaisha| 77,000 50 | 22,400 1912 l A X R. A Y 48 
. Southern California Edison Co................ 75,000 50 20,000 1907 l A Y D. A Y 117 
Hidro- Electrica Espanola Molinar.......... 70,000 50 | 22,500 1910 3 Y Y No Y Y 158 
Pennsylvania Water & Power Co............. 70,000 25 71,500 1910 3 A Y R Y 40 


. connections. Thus, for example, the worst condition of stress in the 
transformers arises when one line becomes earthed. Figs. 3 and 4 
are the potential diagrams for such a condition. The delta group has 
a maximum stress varying from line voltage to 87-7 per cent. of the 
line voltage ; in the star group the maximum stress varies from the 
line voltage down to 57-7 per cent. of the line voltage. If full 
advantage be taken of this difference the transformer for star 
connection will be lowered still further in cost. With the advantage 
afforded by earthing the system at the neutral point, the star- 
connected group may be manufactured at a very much lower cost 


| 
LU 
| 


than the delta-connected group. As improvement in methods of , 


switching will enable the manufacturer to take further advantage of 
the lower stress to which the star-connected group is subjected under 
operating conditions, considerable development may therefore be 
. expected in this direction in the future. 

[n view of the fact that the largest and most successful power 
transmissions in America are operated with delta-star step-up star- 
delta step-down transformers, and that several among them, together 
with z large number of smaller power companies, have been in 
operetion for a considerable length of time, it seems somewhat 
superfluous to bring up arguments in support of this method of con- 
necting transformers. The Table gives a list of power companies 
trensmitting at 70,000 volts and above; 22 out of 37 of these use 
transformers which are star-connected on the high-tension side. It 
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AUTOMATIC PROTECTIVE SWITCHGEAR FOR ALTER- 
NATING CURRENT SYSTEMS. 


We give below some account of the discussion which took 
place before the Manchester Section of the Institution of 
Electrical Engineers on Mr. E. B. Wedmore's Paper on this 
subject. An abstract of this Paper appeared on p. 311 of our 
issue cf Dec. 11th. 


Mr. B. WELBoURN said that in treating the subject the author had the 
commercial aspect foremost in his mind. The speaker agreed with the 
author's conclusions with the exception of (b) which was open to argument 
because, as stated by the author, the core balancing system appeared to 


' depend on the gamble that the fault would be a fault to earth and not 


| 


, breakdown. 


' 


will be evident from this table that the advantages of the delta-star , 


connection are recognised by a large number of engineers; but it 


should be used universally for transmission voltages above 66,000 . 


volte instead of in a little more than 50 per cent. of the cases as the 
table indicates. 

Conclusions.—For transmission voltages below 44,000 volts, either 
transformers with star or delta-connected high-tension windings 
may be used ; the delta connection has a slight advantage due to its 
greater flexibility. For transmission voltages above 44,000 volts, 
transformers with star-connected high-tension windings should be 
used. This conclusion is upheld by sound reason and also because 
it hes been tried out successfully on some of the largest transmissions 

in the world, several of which have been operating successfully for 2 
large number of years. 
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between phases. The recommendations of the system investigated by 


` the author were based on technical grounds and no comparison of costs 


was given. This was an element which could not be disregarded. The 
split conductor system had some undoubted advantages over the Merz- 
Price system when dealing with overhead line protection. It was free 
from the difficulties inseparable from slinging up an insulated cable all 
along the route, also it was free from having the equivalent of an earthed 
conductor below the line which could be fouled in the event of a line 
Moreover, the split conductor system had the advantage 


' that on breaking a conductor the relays would operate and render the 


overhead wires ** dead " long before they came within reach of the ground. 
The form of split cable illustrated in the Paper was that ordinarily re- 
commended for use where the transformer cable system was entirely 
underground; there was another form called the split twin system 
which was recommended for use where cables were used in series wit 

the overhead lines and the balancing was sufficiently good. Quite 
recently in connection with a split conductor system, figures and tests 
had been obtained up to laying and jointing and the balance was abso- 
lutely perfect. 

Mr. S. FERGUSON said the value of overload devices was particularly 
bound up with the earth resistance and the two should be considered 
together, not independently. There were certain systema where over. 
load devices were used together with a three-pole high resistance earth 
which rendered one of the overload devices inoperative. If a fault 
occurred to earth the overload device was useless, and for this reason the 
two things should be considered jointly. The author had referred to time 
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the relays referred to in the Paper operate much below this figure ? The 


limit on leakage devices. This would appear to destroy some very im- 
portant advantages of the balanced system as it had always been said 
that one important feature of the system was its instantaneous action. 
Further, the balanced system of protection dealt with a current much 
less than on overload protection and if a time limit were introduced, the 
fault current would be reduced, as it was generally admitted that before 
armature reaction came into play an alternator would give a higher initial 
current than after, say, one second's duration. A remarkable thing 
about the author's conclusions was that overload did not figure at all, 
whereas for many years everybody had pinned their faith to overload 
devices. Did the author recommend the split conductor system for 
parallel as well as ring main feeders ? “The Paper discussed certain inter- 
locked overload devices and interlocked reverse current devices for 
duplicate feeders and from the summary it appeared that they were 
inferior to the split conductor system. Trouble seemed to have been 
encountered when this system was first introduced. When cables were 
to be jointed the conductors had to be crossed and many other pre- 
cautions taken to obtain equal resistance ; also a special oil switch was 
required to separate the two conductors. The system seemed good but 
it suffered the same disadvantage as the overload protection and de- 
pended upon the two conductors carrying equal current. If a fault 
occurred in a sub-station the inequality was very small. Regarding the 
protection of open-ended feeder circuits, the balanced svstem was almost 
useless if the neutral was not earthed except in very large systems, such 
as Manchester, with a considerable capacity current. With a small 
capacity current and unearthed neutral the author's recommendations 
seemed quite inapplicable to open-ended feeder circuits. Overload pro- 
tection seemed absolutely necessary in addition to core balancing. A 
useful combination which had proved satisfactory was to provide over- 
head protection on two phases to protect against shorts, the remaining 
phase taking care of the out-of-balance current. The Merz-Price svstem 
was unquestionably the best for generators and transformers although 
trouble might occur in lock-up sub-stations due to the relays operating 
on resuming supply after a shut down. 

Mr. A. E. McKenzie said that in Manchester 10 sets of balanced pro- 
tection gear had been installed without an earthed neutral, and as stated 
bv Mr. Ferguson, the capacity current was quite sufficient to ensure the 
necessary operation. Unfortunately, most stations had their high- 
tension feeders already laid with no provision for pilot wires for operating 
Merz-Price gear. In such cases the author's recommendations were to 
be thoroughly endorsed. The speaker agreed with Mr. Ferguson in 
condemning time-limit devices on balanced protection and cited a case 
where tremendous damage occurred on a feeder protected by overload 
protective gear with a one-second time limit. Referring to balanced 
protective devices in series, the speaker considered these unnecessary as 
the number of faults on a properly laid cable system did not warrant the 
expenditure, The Manchester Corporation system had over 150 miles 
of extra-high-tension cable and the number of faults per annum was about 
six. The turbo-alternators and large generators at Stuart-street, Man- 
chester, were protected by Merz-Price gear, fuses being placed in the 
secondary circuit so that these devices would blow only if a machine was 
kept on sustained short circuit or if a fault developed on the machine 
windings, causing current in excess of the normal short circuit of the 
machine to be sent in from the other generators. It was, therefore, quite 
possible to protect machines against faults on windings or on the main 
switchboard. Regarding the interlocking of parallel feeders, the speaker 
had not yet found a satisfactory reverse relay and consequently, where 
a number of feeders fed a sub-station, it had always been considered 
advisable to separate the high-tension ‘bus bars and run as many different 
sections as possible. The interlocking devices described in the Paper 
were ingenious and worthy of a trial. In the speaker's experience it had 
always been found advisable to have a small switch in the secondary 
circuit of the balanced protective gear which could be opened temporarily 
whilst parallelling two feeders going to the same sub-station. No matter 
how quickly or accurately the switching was done, one phase made 
contact before the other and the capacity current caused the realvs to 
operate. The speaker's ideal protective gear for generators was Merz- 
Price balanced protection with fuses in the secondary and a device to 
automatically cut off the field immediately the main switch was opened. 
Referring to alternator protection, whilst the author's idea of a trans- 
former in one phase was theoretically all right, it seemed more simple to 
place it on the neutral end of the winding which would probably be out- 
side the machine casing. This arrangement had been decided upon for 
the protection of generators in the new Barton Station, Manchester and 
Consequently there would be no switchgear between transformers and 
machines. The machine would generate at 6,500 volts and the trans- 
formers step up to 33,000 volts, which would go directly through the 
switch to the main 'bus bars,  Merz-Price gear would be installed between 
the neutral of the outgoing switch and the extra-high-tension transformer. 
In the event of a fault occurring on either transformer or generator 
winding the protective gear would open the main switch and cut the 
field off the generator. Transformers would be in duplicate so that in 
case of breakdown a generating unit would not necessarily go out of 
commission. Whilst the speaker had no actual experience of the split 
conductor system he understood that considerable trouble had been 
experienced in obtaining a satisfactory balance. It was pleasing to 
Lear from the author that this difficultv had been overcome. The split 
ccnductor system seemed ideal for overhead construction. The speaker 
thoroughly endorsed the author's recommendations in paragraph (5) of 

18 conclusions. 

Nr. K. M. FAve-HaNsEN said the commercial relays which were 

mechanically substantial required 10 or 15 amperes to operate. Would 


core-balancing principle was excellent but should be used in conjunction 
with an overload device. The biased protective relay was a thoroughly 
sound practical idea. The author's arrangement of protecting trans- 
formers and alternators in series by having two parallel circuits was 
interesting and had one advantage over the svstem described by Mr. 
McKenzie. It took care of the case where breakdown occurred between 
different parts of the same machine which the ordinary Merz- Price arrange- 
ment would not protect against. The speaker had always expressed the 
view that Merz-Price gear should not be used alone for the protection of 
alternators. Regarding the split conductor system, the speaker did not 
value it in the early days on account of the twin cable then in use giving 
rise to the possibility of both conductors breaking down to earth. Since 
the introduction of concentric cable, this risk was minimised and the 
system should have a wide field. 

Prof. E. MARCHANT said a very sound maxim was laid down some years 
ago by Mr. Merz to the effect that no protective device was worth putting 
in if it led to an increase of risk to the plant which it was designed to 
protect. The split conductor system did not lend itself to any criticisms 
from this point of view. If the insulation between the inner and outer 
conductors was very slight and a breakdown to earth took place on the 
outer, it seemed probable that the inner conductor would earth and the 
split conductor system would fail to protect. The same applied when 
two overload lines were earthed simultaneously. 

Mr. S. L. Pearce said that Manchester had an extensive experience of 
protective systems which could be summarised under four headings. 
Firstly, any consumers’ fault, however severe, should be cleared without 
upsetting the system. The same remark applied to the regular public 
supply sub-stations. Thirdlv, the feeder at the main generating station 
should not be brought out except in the event of a fault to earth on any 
one of the three phases. Lastly, the main generators ought not to be 
brought off the main 'bus bars through anv fault on a feeder or on con- 
suming devices, but only in the event of a fault on their own windings. 
Coupled with this last point was the precaution rightly emphasised by 
Mr. MeKenzie. It was no use taking care to have the generator switched 
off the main ‘bus bars if the field was not brought off as quickly as 
possible. "This applied particularly to the present type of machine with 
ample forced ventilation. Unless the field was brought off almost in- 
stantaneously, the destruction of the generator, whether on the bars or 
not, was bound to follow. Regarding the Merz.Price and the Merz- 
Hunter split conductor systems, the speaker had no experience of the 
latter but believed the initial difficulties had been overcome and it should 
be the cheaper proposition of the two. The only question was that of 
jointing, and cable makers would say that it was not applicable to all 
voltages and every size of cable decided upon. The only alternative 
was Merz.Price. Having regard to the magnitude of the stake the 
speaker did not think relative cost of protective svstems ought to be 
considered. Regarding the protection of duplicate feeders, a new system 
known as the Ferranti- Waters system seemed to be making headway and 
was possibly a coming rival to the split conductor system or the Merz- 
Price system. 

The AvTHOR, in reply, said that contrary to the impression of certain 
speakers, he had stated that he recommended core-balancing devices 
with overload devices. Regarding instantaneous operation, he accepted 
Mr. Welbourn's figures and said that it was quite practicable to make 
core-balancing apparatus work in 1/20th second, including the time taken 
by the relay. The cost of the split conductor system was at present com- 
parable with the Merz-Price and was bound to come down.  Inherently 
the system was cheaper than the Merz-Price apparatus. Mr. Ferguson 
objected to the use of time-limit devices in conjunction with balanced 
gear. Of course, the term had to be used in a restricted sense, and only 
in the case of the core-balancing leakage device had a time limit been 
recommended. The leakage current on a system with the middle point 
earthed through resistance would represent only a temporary overload 
on the machine and did not subject the system to severe shocks. If it 
was desired to discriminate between individual feeders and consumers’ 
premises, the time-limit core-balancing device on the feeder in con- 
junction with instantaneous core-balancing devices on the consumers’ 
premises would give the desired result. Core-balancing apparatus was 
not necessarily delicate at all, as in many cases the same relays were used 
as applied to ordinary overload protection. In referring to the split 
conductor system Mr. Ferguson spoke of the difficulty of jointing and 
balancing the cable. This was so and it was interesting to note that 
geometrical and not arithmetical balancing was required, also the react- 
ance of the cable was quite an appreciable factor. The split contact 
switch was an innovation on purely commercial lines, the net cost of the 
switch plus the relatively small transformers required being much less 
than in the case of the solid contact switch with relatively large trans- 
formers. The split contact switch was not a necessity but used a much 
simpler transformer with bar primary. The split conductor system 
represented a considerable advance on the results obtainable with the 
Merz-Price system. It was generally recognised that with the latter on 
the large systems it was impossible to use settings below normal load 
current. The methods of attaining the balance in the split conductor 
system were so fine that it would trip out on a few amperes and yet be 
balanced against dead short circuits on very large systems. London had 
many miles of overhead wire and cable operating on the split conductor 
system and for 40 faults successfully cleared there was only one failure 
which was due to a bad joint and not any deficiency in design. Regarding 
the automatic field switch referred to by Mr. McKenzie, this should be 
made dependent upon the combined action of the device which trinped 
the switch itself, that is to say, the field switch should not come out 
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immediately the relay operated. On the other hand, it should not come 
out immediately the switch opened, as in that case a machine could not 
be got off without shutting down. Replying to Mr. Faye-Hansen, the 
operating current for core-balancing relays was about 10 amperes, and 
where à much smaller setting was required the current transformer was 
of very moderate dimensions. In reply to Prof. Marchant, it was quite 
safe to employ very much less insulation between the two halves of the 
core than the general insulation of the conductor. At least one case had 
oocurred where both cores were damaged by a pick and the operation of 
the protective device had not been hindered. The Ferranti- Waters 
system had introduced some novel and interesting features in relay 
design. The system actually appeared in the Paper under the head of 
interlocked relays, overload and reverse current relays and leakage relays. 
In the author's opinion, interlocked systems were the best methods of 
dealing with existing cables. In such cases conductors could not be 
split and frequently Merz-Price pilot wires could not be inserted. 


THE WESTERN ELECTRIC “ MACHINE-SWITCHING ” 
TELEPHONE SYSTEM. 


BY G. H. GREEN, B.SC. 
(Continued from p. 394.) 


Summary.—The article describes the automatic and semi-automatic 
telephone systems of The Western Electric Company, notable features 
of the system being the construction of selectors used, the method of 
controlling them by so-called " sequence-switches,” and the use of 


selectors serving a larger number of lines than usual. 


— 


Tue Sup-station NUMBER SENDER. 

Any form of number sender may be used, that preferred 
heing of the well-known finger-wheel type, in which a finger 
dise with 10 holes is arranged over a plate marked frem 0 to 9. 
When displaced from normal, the disc returns under the ten- 
sion of a spring at a constant speed determined by a governor. 
The finger disc carries a series of small teeth and one large 
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Fiu. 12 —SUB-STATION NUMBER SENDER. 


tooth which operate. in passing, a contact lever, which opens a 
contact in the line circuit on the return movement of the disc. 
Each operation of the finger disc thus causes a number of short 
interruptions of the line circuit, followed by a long interruption 
for reasons described later. The number of impulses sent 1s 
usually complementary to the digit, nine impulses for digit 1, 
eight impulses for digit 2, and so on. This explains why the 
higher numbers are shown nearer the stop in Fig. 12, which 
shows three views of such a number sender. 


THE REGISTER. 


The register consists of a number of spindles, one for each 
' digit in the wanted number, each spindle, as shown in)Fig. 13, 
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| structurally resembling a sequence switch, the main difference 
| being in the arrangement of contacts and cams. As will be 
seen later, each spindle of the register is turned through a 
number of positions equal to the number of impulses in the 
different digits sent to line, and afterwards, in contrelling the 
selectors, is moved forward to normal, sending cut a number of 
impulses complementary to those received by it. As the im- 
pulses sent by the calling subscriber are complementary to the 


| digit called, the number of impulses sent out by each register 
will be equal to the digit. It is convenient, for simplicity of 
language, to speak of the register “ sending out" impulses: 
in reality, however, it serves to count up the impulses sent back 
| to it from the interrupters of the selectors. 


Fia. 13.—View or REGISTER. 


NUMERICAL WIRING OF SELECTORS. 


As previously stated, the line selectors serve 200 lines, there 
being 10 rows of contacts, each row having 20 sets ot terminals. 

| Fig. 14 shows the numerical wiring of à line selector serving 
the 106-299 group of subscribers. The first 10 sets of ter- 
minals in each row are connected to subscribers’ lines whose 
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Fria. 14.—NvMER1ICAL WIRING or LINE SELECTOR. 


| hundreds digit is 1, while the second 10 sets of terminals in the 
same row are connected to the corresponding subscribers 
lines whose hundreds digit is 2. For example, the lines of sub- 

' scribers 157 and 257 appear in the same row, but the selector 
must rotate through 10 additional steps to move from the one 
line to the other. 

Ten such groups of line selectors form a 2,000-section of the 
exchange. Fig. 15 shows the wiring of a group selector having 
access to line selectors serving the 1,000-2,999-section. The 
trunks from the first level lead to line selectors serving the 
group 1,100-1,299, those from the third level to line selectors 
serving the grcup 1,300-1,499, those from the fifth level to 
selectors serving the groups 1,500-1,699, while the trunks from 
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the c place. 


hundreds ; therefore, to call 1,496, three impulses (equal to the 


same odd hundreds as those of the previous level, but in the 
next even thousand ; therefore, to call 2.396. four impulses 
(equal to the hundreds digit plus one, as the thousands are even) | through the relay CR. terminal D, sequence-switch spring L, 
must be sent in the c place. and the 800-ohm winding of the test relay GT,R, which con- 
l It follows from the above that the series of impulses sent out | nects its 15-ohm winding in parallel with its other winding, 
m the c place is always equal to the digit in the hundreds place | thus reducing the potential on the terminal D to such an ex- 
of the number wanted, except that one Impulse is deducted | tent that no other line finder will be arrested on it. 
When the hundreds are even, and except that one impulse is | centre the brushes upon the terminals of the calling line, a 
added when the thousands are even. second test relay, GT,R, is short-circuited by an interrupter, 
FINT, which engages an earthed toothed rach, H,, until the 


based on a similar principle. 
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the even levels, the second, fourth, sixth, &c., lead to line | levels, the second, fourth, sixth, &c., lead to line selectors 


selectors serving the groups 2,100-2,299, 2,300-2,499, 2,500. serving the groups 1,000-1,199, 1,200-1,399, 1,400-1,599, and 
!so on. In this case, translation requires that 10 extra impulses 


2,699, and so on. 
ATE | be added in the a place when the hundreds digit is odd," and 
A glance at Figs. 14 and 15 indicates that the impulses | that the impulses in the c place are equal to the digit in the 
transmitted from the sub-station on a decimal basis will not hundreds place, except that one impulse is deducted when the 
direct the brushes in the required direction, and that modifica- hundreds digit is odd, and except that one impulse is added 
tions must be made ; Bh des AAN moek the process of | when the thousands digit is odd. 
translation. To avoid confusion in the description, the series , 
of impulses that is sent out last by the register will hereafter be | DETAILED OPERATION OF Fou AUTOMATIC SYSTEM. 
In order to describe the circuit arrangements of the selectors, 


called that of the a place, that sent out next to the last that selec 
of the b place, that sent out third last that of the c place, &c., | line finders, registers, &c., in a full automatic system. it will be 


«he a, b, and c places corresponding with the units, tens and | convenient to trace the various stages in the setting up of a 
i connection between a calling and a called subscriber in 8 


hundreds in the decimal notation. ; i 
The series sent out in the a place directs the brush of the | 2,000-line exchange. Figs. 16 to 24 show diagrammatically 
the circuits'immediatelv concerned with the particular stage 


final selector, and is always equal to the digit received in the | 
units place. except that 10 impulses must be added when the under consideration ; between some of these figures there is a 


hundreds digit is even. For example, the terminal 157 is certain amcunt of repetition, but the exact relation of the 
'eached by stepping the brush seven steps along the proper figures to one another will be clear as the description proceeds. 
level, but to reach terminal 257 the brush must make 17 steps. The operation of the system in brief outline is as follows : 
The register must determine therefore whether the hundreds | Whea a calling subscriber removes his receiver, he is connected 
digit is odd or even, and, if even, it must send out an addi- by means of a line finder to an idle connection circuit per- 
| , manently associated with a group selector. A sequence switch, 
individual to the connection 

Cn ——— circuit, then connects the 
199 1299 5 EI) =] calling line to an idle register, 
"XO [d 2299) which is operated in accor- 
duos ce ] dance with the number im- 
TEE = 2309 245] pulses transmitted by the 
calling subscriber. The register 
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== — | | N NE in selecting the wanted line, 
1999 HI 2900 aes and is then at once discon- 
| m 2039| nected from the connection 


circuit so as to be available for 
other calls. The number of 
registers required is thus small, 

The series sent out in the b place is always equal to the tens | as they are only in use for tu. ::w seconds required to set upa 
digit of the number wanted. This series directs the brush | connection. ‘The wanted line is then tesied, and, if idle, rune 
chooser of the final selector in selecting the proper level. For | up. busy or ringing signals being transmitted to the calling sub- 
example, if either line 157 or 257 is required, five impulses | scriber. The call is metered during the release of the connec- 

tion. The operations in further detail are as fellows :— 


would he needed to select the fifth set of brushes. 
The series sent out in the c place is made up in a special wav 
CONNECTION OF CALLING LINE To IDLE Connection CIRCUIT 


following a simple rule, which can be determined by a study of 
z p ; : i BY Line Finper. (Fig. 16.) 


Figs, 14, 15. 

l. The odd numbered levels (1, 3, 5, &c.) of the group selec- When a calling subscriber removes his receiver, his line relay, 
tor have access to the odd numbered hundreds of the same | LR, puts a selectable potential on his terminal, D, in each of a 
magnitude when the thousands are odd ; therefore, to call group of line finders, and energises a starting-relav, CR, common 
].396, three impulses (equal to the hundreds digit) are sent in | to the group. The sequence switches, R., of all idle line finders 

are in their first positions, in which the contact S is closed. so 

2. The odd levels also have access to the next higher (even) | that the ccmmmon starting-relay CR energises the relavs GLR 
| of all the idle line finders serving the group of lines containing 

hundreds digit less one) must be sent in the c place. the calling line. The relavs GLR in turn energise the clutch 

3. The even numbered levels (2, 4, 6, &c.) have access to the | magnets PF of the line finders, thus rotating the brushes Ay 

B,, C, D,. Assounas the brush D, of a line finder engages the 
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terminal D of the calling line, a circuit is closed from battery 


tional 10 impulses in the a place. 
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Fic. 15 —NUMERICAL WIRING OF GROUP SELECTOR. 


In order to 


The impulses sent out in the d and higher places, if any, are ) i 
brushes stand squarely on the terminals. The short-circuit is 

In an alternative method of wiring the line and group | then removed and the relay GT,R energises in series with the 
15-ohm winding of the relay GT,R, and, thereupon (1) opens 


electors, which is that assumed in the system described in 

detail later, the digit 0 is placed at the beginning of the digit | the circuit of the clutch magnet PF, (2) clcses the circuit of the 

series, instead of at the end as in Figs. 14 and 15,so that the | holding-magnet HF, thus instantly arresting the line finder, 
and (3) energises the clutch magnet cf the sequence switch R, 


line selectors serve the groups 000-199, 200-399, 400-599, and ; 
which moves, under the control of its power spring, A, into its 


‘oon. The first level of the group selectors serving the 2,000 Ov 
stoup 0,000-1,999 has access to line selectors serving the group | third position. : 
A circuit is now closed over spring H through a relay, RR, 


of lines 0,000-0,199, the third level to line selectors serving the d ov 
Sroup 0,200-0,399, and so on, while the trunks from the even | (which connects the calling liue to the repeater), and the cut-off 
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relay COR, which disconnects the line relay LR and the com- 
mon starting-relay CR, thus arresting the other line finders in 
whatever position they may happen to be. 

The springs of the sequence switch in the following circuit 
diagrams will not be shown near their respective cams as in 
Fig. 16, the drawings being much simplified by showing them 
in their circuit position. The numbers near the contact show 
in which position of the sequence switch the particular contact 
is closed. The marking 3+5 means that the contact is closed 
in positions 3 to 5 inclusive. The power spring, alwavs marked 
A, holds the clutch circuit closed once the spindle has started 
to rotate until the next notch is reached in the power cam. 


Fia. 16.—CoNNECTION or CALLING LINE To IDLE CONNECTION CIRCUIT. 


The numbers near the spring A thus indicate the positions in 
which the sequence switch can stop. Where there are two 
sequence switches shown in the same drawing, as in Fig. 17, 
the springs belonging to each are shown enclosed in a dash and 
dot line to avoid confusion. In many cases, the sequence 
switch when moving into its next position passes over a number 
of intermediate positions. This is often done to secure 
necessary working margins for the apparatus, or sometimes 
intermediate positions are reserved for special purposes, such as 
premature release, which are not described. 


CONNECTION OF CALLING LINE TO IDLE Recister. (Fig. 17.) 


Each connection circuit, terminating at one end in a line 
finder and at the other in a group selector, has associated with 
it three sequence switches, R,, Rẹ Rs. The switch R, is 
shown in Fig. 16. The switch R} serves to make a lateral 
connection with an idle register, each connection circuit having 
an opportunity of testing six registers in turn. When the 
sequence switch R,, Figs. 16 and 17, reaches its third position, 
a circuit is closed over spring F for the clutch magnet of the 
sequence switch Ra, which successively tests the six registers 
by closing successively the six contacts of springs C, D, E, and 
repeatedly the contact of spring B. 

Assuming that the first register is idle, a circuit is closed 
over springs S, K, E, L, the 800-ohm winding of relay GT,R, 
and spring B. The relay GT,R connects its 15-ohm winding in 
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series with the relay GT,R, thus marking the seized register 
busy, and energising the relay GT,R to stop the sequence 
switch R3. The relays GT,R, GT,R have thus been used for 
controlling the connection of a line finder to a calling line in the 
first position of the sequence switch R,, and for the seizure cf 
an idle register in the third position of the same sequence 
switch. The impulse relay SR of the register is connected to 
the calling line over springs Q, J. A buzzing signal, IC, is also 
connected to the calling line to advise the subscriber that the 
register is ready to receive the number impulses. This 


Fic. 17.—ConNECTION OF CALLING LINE ro IDLE REGISTER. 


provision permits a subscriber at an extension station to know 
when the main station has cut through to the central office. 


OPERATION OF REGISTER BY CALLING SUBSCRIBER. (Fig. 18.) 


As previously stated, the subscriber’s number dial is 
arranged, for reasons given later, so that impulses are sent cn 
the complementary basis as follows :— 

Fot Gig iG cswevaconpeseanscerseeavenastse 012 3 4 6 7 8 
Impulses sent .............. eene 10 9876 4 3 2 

The impulses are separated by very short interruptions, the 
series of impulses for each digit terminating in a longer inter- 
ruption. Each series of impulses is received by a register 
spindle, there being a spindle for each digit, the longer inter- 
ruption at the end of each series serving to substitute a fresh 
spindle for that just set. In the present system, an exchange 
of 2,000 lines is assumed, so that four register spindles are 
required. The four spindles and the sequence switch R, 
which controls them, are shown in Fig. 18. The calling line i5 
shown connected through the brushes A, B of the line finder to 
the selecting-relay SR as described in connection with Fig. 11. 

The relay system controlling the setting of the registers 
consists of the quick-acting relay SR, a slow-acting relay MR, 
quick-acting relay MR,, and a quick-acting differential relay 
DR. When the calling line is connected through to the relay 
SR, the latter at once moves the sequence switch R, into its 
second position in which (1) the clutch magnet RG1000 of the 
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thousands register is connected over spring I to the normal 
contact of relay DR, and (2) the relay MR, is energised over 
spring N. Current now flows over the front contacts of relays 
SR, MR, through the left-hand winding of relay DR to 
battery, and also through the right-hand winding of relay DR, 
spring I, contact b, and clutch magnet RGI000 te battery. 
The currents in the relay DR neutralise each other, but the 
thcusands clutch magnet rotates its spindle to the first position. 


CONTROL OF BRUSH-CHOOSING SPINDLE OF GROUP SELECTOR 
BY REVERSE-IMPULSE METHOD. (Fig. 19.) 


Before describing the further operations of the register. 
the method of advancing the trip spindle of the group selector 
a definite number cf steps will be outlined. The trip spindle 
must be moved through a definite angle until one of its teeth 
will project and be in position to release the proper set of 
brushes, which, when rotated, will hunt for an idle junction to a 


During this movement the contact b is opened, so that the 
relay DR is energised over its left-hand winding and opens the 
circuit cf the clutch mag net RG1000 so that the register remains 
in its first position. Each interruption of the line circuit by 
the subscriber’s number sender de-energises the relay SR, 
which releases the relay DR; each closure of the line circuit 
again energises the relay SR, which completes the differential 
circuits for the relay DR as before, thus moving the register 


final selector. When the so-called “ fundamental circuit " is 
closed at the register end by the sequence-switch spring F, 
the relay GLR moves the sequence switch R, (associated with 
the line finder and group selector) from the fifth to the sixth 
position in which the clutch magnet P,G of the trip spindle is 
energised. During the rotation of the trip spindle, before each 
tooth comes into its operative position, an interrupter INT, 


Ld 


| 
| 
| 
IL 
| 
| 


Fic. 19.—ConTROL OF BRUSH CHOOSER OF GROUP SELECTOR. 


Fic. 18.——OrkERATION OF REGISTER BY CALLING SUBSCRIBER. 


earths the fundamental circuit, short-circuiting the relay SR,- 


spindle one step for each interruption. The long interruption 
at the end of the first series of impulses closes the circuit of the 
slow-acting relay MR for a sufficient time to allow this to 
energise, and thereby move the sequence switch R, into its 
fifth position, in which the hundreds register RG100 is brought 
under the control cf the relay SR in place of the thousands 
register. 

The second, third and fourth series of impulses position the 
hundreds, tens and units registers in a similar manner, the 
longer interruption at the end of each series causing the relay 
MR to move the sequence switch R, successively into its fifth, 
eighth and eleventh positions in which the clutch magnets 


RG100, RG10 and RGU are successively brought under the 


control of the relay SR. 


Each time this relay releases, it steps the register spindle one 
step towards normal. When normal is reached, the relay 
AR is energised and opeas the fundamental circuit, thus de- 
energising the relay GLR, stopping the trip spindle and moving 
the sequence switch R, into its seventh position. 

(To be co :tinued. ) 


ON THE ACTION OF A WEHNELT CATAODE.* 


| BY FAANK HORTON, SC.D. 
Sirce the discovery by Wehnelt of the large electron emission 
which takes place when a lime-coated cathode is heated in a vacuum, 


relay SR permanently energises the relay MR and thus drives 
the sequence switch R, through all its positions to nornial. 


As each series of impulses is registered, the sequence switch 
» I moving into its next pcesition, closes a contact (not | several theories have been put forward to explain its action. ' One 
of the earliest of these, and one which received the support of the 


shown in Fig. 18) which completes the power circuit for a 

second sequence switch, R 5 belonging to the same register. | discoverer of the effect,t was that the electrons proceed, not from the 
This second switch controls the sending operations of the | glowing oxide, but from the platinum strip or wire upon which it is 
register as shown in Fig. 20. heated, and that the action of the lime is confined to a reduction of 


the amount of erergy required to libe-s‘e the electrons from th- 


If the subscriber hangs up his receiver prematurely, the | t^e a QE Mom b ts bod 
* Abstract of an article in the “ Phil. Mag." 
T See Wehnelt, ** Phil. Mag." [6], X. p. 80 (1905). 
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metal. More recently the view has been put forward by Freden- 
hagen that the electron emission from glowing lime occurs as a result 
of the recombination of calcium and oxygen which have been sepa- 
rated by electrolysis. A modification of this theory has been sug- 
gested by Gehrts, who assumes that the calcium and oxygen are 
separated, not by electrolysis, but by thermal dissociation of the 
lime at the high temperature. This view simplifies the explanation 
of the manrer in which the activity begins. This is supposed by 
Fredergahen to be due to the small thermionic current from the 
platinum support electrolysing the lime in passing through it, and 
thus giving a supply of calcium and oxygen to start the greater 
emission from the lime itself. Fredenhagen's theory has been tested 
by experiments with Nernst filaments, which give a convenient form 
of oxide cathode without the complication of a metallic support ; and 
it has been shown that the emission from such an oxide cathode ts 
quite independent of the possibility of electrolysis, and that the 
emission from the material of the filament at a given temperature is 
the sane whether it is heated in the usual manner by conducting an 
electrie current, or is powdezed up and heated upon a platinum strip, 


I. A COMPARISON OF THE ELECTRON EMISSION FROM LIME HEATED 
UPON A NERNST FILAMENT WITH THAT FROM LIME HEATED UPON 
PLATINUM. 

In compa-ing the emission from lime-covere platinum with that 
from a similarly covered Nernst filament, a difficulty a7ises on account 
of the unsaturated nature of the thermionic cu-zent given by a lime 
cathode. Even at the vezy low pressures acd comparatively low 
temperatures used in these experiments, any increase in the apphed 
E.M.F. caused an increase in the observed emission, and with the 
highest voltages it was deemed safe to apply, there was no sign of 
saturation. Since a saturation current cannot be measured, it is 
necessary, in order to compare the electron emissions in the two 
cases, to measure the thermionic currents with the same P.D. between 
the electrodes. The difficulty is to allow for the effect of the field 
due to the heating current. In the case of the Nernst filament there 
was an alternating P.D. of about 50 volts between the two ends of the 
cathode, while with the platinum tube about 16 volts were used—the 
exaet value in cach case being different at different temperatures. 
[t was finally decided to apply between the terminals of the discharge 
tube à P.D. of 207 volts in the case of the platinum tube, and 168 
volts in the case of the Nernst filament—these being values easily 
obtained from the high-potential battery, while the difference 
between them makes a!lowance for the difference in the field due to 
the heating current in the two cases. For both cathodes curves 
connecting the thermionic current and the temperature were drawn, 
ad from these curves the following values of the emissions at differ- 
ent tempera‘ures are taken. The area of the cathode covered by 
lime was approximately the same in the two cases. The numbers 
given in the Table are the largest values of the thermionic current in 
both cases, On continued heating, the emission from the lime-covered 
filament decreased more rapidly than that from the lime-covered 
platinum, apparently because the lime adhered more readily to the 
metal than to the material of the filament. From both lime cathozes 
there was a continued slight emission of gas which, if it were very 
une qual in the two cases, would render a comparison of the emissions 
impossible; for, with the strong electric fields used, ionisation by 
collisions would play an important part in deciding the value of the 
measured thermionic current. Throughout the experiments a 
carbon tube-cooled in liquid air was in connection with the discharge- 
tube so as to keep the pressure low, and as nearly constant as possible. 

From the table it will be seen that the numbers mcasuring the 
eleetron emission from lime heated upon a Nernst filament are rather 
larger than those for the case of lime heated upon platinum; but, 
considering the difficulties in making the comparison, the differences 
are small, and we ave justified in concluding that, in these two cases, 
the emission from lime does not depend on the nature of the material 
upon which it is heated. 


II. Tae LIBERATION OF GAS FROM A WEHNELT CATHODE. 
Observations have been made of the rate at which the gas pressure 
in the apparatus increases when the lime-covered platinum tube is 
actirg as a cathode, and when it is heated but no thermionic current 
is allowed to pass. For this purpose the gas pressure was taken 
down as low as possible by means of a carbon tube cooled in liquid 


air; this tube was then shut off by a tap. The mercury-pump was 


Thermionic current in 107? amperes. 


Temperature, 
Centigrade. ; : : 
Lime on filament. Lime on platinum. 
1.100 12.9 4-1 
1.150 20-2 10:2 
1.200 34-0 23:0 
1,230 46-2 33-9 
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separated from the discharge-tube so that the volume into which the 
evolved gas could diffuse was considerably reduced, being now only 
that of the discharge-tube, the phosphorus pentoxide drying-tube 
the McLeod gauge, and the connecting tubes—in all 550 c.c. Taking 
observations at intervals of 15 minutes with the platinum tube at 
1,360?C., alternately with no thermionic current passing and with a 
current of an average value of 8 milliemneves, it was found that the 
pressure continually increased during the first two hours’ heatirg, 
but at a rather greater rate when the discharge was passirg than 
when no discha-ge passed. The increase of pressure per minute, 
however, in both cases became less as the heating was continued, 
until after two hours there was a small decrease of pressure in the 
absence of the discharge. The largest observed increase of pressure 
in 15 minutes with a thermionie current of 8 milliamperes was 
0-0007 mm., the mean increase during the periods with no discharge 
immediately preceding and following this being 0-0002 mm. If the 
difference between these two increases of pressure is due to oxygen 
ga3 liberated by electrolysis of the lime under the action of the ther- 
mionic current passing through it, the amount of oxygen so liberated 
is less than one-thousandth of that which would be set free according 
to Faralay's law,on the assumption that the conduction of the lime 
is entirely electrolytic, and that no recombina‘ion of the separated 
elements takes place. It was thought possible that part of the 
difference between these two increases of pressure wes due to the 
extra heating of the residual gas by the passege of the luminous 
discha-ge. Observations were therefore made to test this; but it 
was found tha* the pressure alteration due to the heating of the gas 
by the glowing cathode itself was not more than one-tenth of the 
increase observed above, and was ha-dly measurable. After the 
lime-covered platinum tube had been heated for some hours it was 
always found thas the passage of the luminous discha-ge was accom- 
panied by a libe-a' ion of gas, and that subsequent heating with no 
thermionic current passing Cecreased the pressure; the actual 
numbers were not very regulas, but the same genere] result was 
always obtained. 

The most obvious explanation of this result is thet oxygen is 
liberated by electrolysis of the lime, and that recombination of 
oxvgen and calcium goes on when the cathode is afterwards warmed 
in the liberated gas. Assuming that this is the correct explanation, 
it follows that recombination is also going on at the same time as the 
electrolysis, and the question arises: 1s this recombination the cause 
of the electron emission? To test this point observations of the 
pressure were taken at intervals of 15 minutos with the high potential 
continually applied to the terminals of the discharge-tube. During 
the first 15 minutes a temperature of about 1,400°C. was maintained, 
and a thermionic current of about 4 milliamperes passed. The tem- 
perature was then lowered to about 600°C., and kept at that value 
for 15 minutes, after which it was raised again to 1,400 C., several 
observations at these two temperatures being taken alternately. 
With the cathode at the lower temperature, no thermionic current 
could be detected with a galvanometer giving one division deflection 
for a current of 1-94 x 10-9 ampere; but there was an average de- 
crease of pressure of 0-000603 mm. during these periods of 15 minutes. 
At the higher temperature, with the thermionie current passing, 
there was an average increase of pressure of about the same magni- 
tude. Ninee the effect of the decreased temperature of the cathode 
upon the gas pressure is almost ina»preciabl », it is evident that there 

ras an absorption of gas taking place while the cathode was heated 
at 600°C. This absorption is presumably due to the union of elec- 
trolytically liberated oxygen and calcium, and it was not accom- 
panied by any detectable electron emission. It follows, therefore, 
that the electron emission observed at the higher temperature cannot 
be due simply to the recombination of clectrolytically separated 
calcium and oxygen; at all events, the existence of the high tem- 
perature is an essential condition. 

From experiments made by the author in 1906 it appeared that 
the activity of a Wehnelt cathode is not due to an escape ot clectrons 
from the molecules of lime simply as a result of an increase in their 
thermal energy ; for on this view we should expect that the presence 
of the electro-negative oxygen atom in the lime molecule would 
hinder the escape of electrons, and that, in consequence, the electron 
emission from lime would be less, at a given temperature, than the 
emission from the same amount of calcium in the metallic state. The 
experiments referred to showed that the reverse was the case, and 
that the emission from calcium is less than that from lime. The 
results of the experiments described in the present Paper may be 
summarised as follows :— 

_ 1. The electron emission from a Wehnelt cathode has its origin 
in the lime itself, and the lime does not merely serve to help the 
electrons to escape from the metal. 

2. When an electric current passes through lime at a high tem- 
perature, the amount of oxygen liberated is only a very small fraction 
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of what would be expected if the conductivity of the lime were en- Apart from illumination, coloured lamps a-e often fixed in con- 
tirely electrolytic. It has been suggested that the conductivity is spicuous positions in the machine room of lege newspapers for 
entirely electrolytic, and that the products of electrolysis diffuse signalling purposes. Electro-depositing is very largely used in 
through the lime and recombine ; but it appears to the author to be | printing offices, not oily in the making of process blocks, but also 
improbable that such recombination should go on, so rapidly and | in platirg or facirg stereotvpes with copper or nickel for the purposo 
completely, through a layer of solid lime, especially as the charged of hardening the surface and permittirg of much lor ger runs than 18 
oxygen atoms would be liberated on the vacuum side of the oxide possible from the plain sterco. Another electrical application of 
laver, and with a strong electric field tending to drag them away | growing importance in connection with fast speed printing is the 
from the cathode. electric neutraliser. Durirg printirg operations, more particularly 


3. The chemical combination of calcium and oxygen does not by | When automatic feeders are used, the surface of the paper becomes 
itself give rise to any detectable electron emission. electrically cha-ged, causirg one sheet to stick to aiother. This not 
From 2 and 3 it appears that neither the theory of Fredenhagen | only interferes with correct register and delivery, but also, by 
nor the modification of that theory proposed by Gehrts can be ac- | Virtue of the attraction of the papers to exch other, produces “ set 


«epted as an explanation of the activity of the Wehnelt cathode. off "—that is to say, the printed side of the sheet makes an im- 
pression on the sheet lyirg above it. The reutraliser consists of a 


small motor-driven alternator and transformer which produces & 
high-tension a!ternatirg current which is discharged on to the surface 
of the paner, both before aid aster it leaves the impression cvlinder, 
and in this way reutra!ises the static charge given to the paper by 
friction. Another electrical application which is coming to the 
front is in the use of ozone for ventilating purposes aad for clearing 
the atmosphere of the characteristic smell caused by printers’ ink. 

Turning now to the mechanical applications ot electricity, owing 
to the special character of the work in a general printing office, 
electric driving offers exceptional advantages, for not only is it far 
more economical than mechanical driving, but it is cleaner, it 
produces better work, and also increases the output per machine. 
The author considers a machine room having 28 machines, and a 
superficial avea of 16,000 sq. ft. Assuming an average load of 50 H.P. 
as a maximum load of 100 H.P. the transmission losses alone in the 
shatting, belts, &e., represent £260 per annum, assuming power at 
id. per horse-power, and 2,500 working hours per annum. Lest 
these figures should be thought to be purely theoretical, and not 
borne out by practice, the author refers to savings in power which 
have been effected in printing offces electrified under his oa super- 
vision. In case (1) the cost of gas both for power and lighting was 
£1,400 per annum. After electrification, notwithstaadirg the 
addition of several new machines, the cost for electricity was £800. 
The horse-power installed was about 200. In case (2) the combined 
cost of gas lighting and coal for steam power was £1.500 per sanum, 
whereas the cost of electricity is now less thea £900 per ainum, 
although very considerable extensions have been made to the 
machinery. Horse-power installed about the same as (1) In 
case (3) the figures are almost the same as in case (2) the average— 
cost of electricity in all cases being about 11d. per unit. If we could 
buy electricity at the rate of id. per horse-power per hour the 
economy would be proportionately greater. These figures simply 
represent the saving in fuel costs alone and would show to muci 
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Dealing first with the lighting of printing offices by clectricity, the 
author reviews the changes that have occurred since the introduction 
of the meta! filament lamp, and then considers the question of the 
best way of lighting a printing office. The latest theory of illumin- 
ating experts is that illumination should be as uniform as possible, 
the contrast between light and shade being reduced to a minimum. 
In short, it is sometimes argued that artificial daylight is the condition 
to aim at, and that this is best produced by inaireet lighting. If by 
artificial daylight we mean screened open-air davlight then un- 
doubtedly indirect lighting by means oí reflected are light is the 
nearest a»proach to it. The great disadvantage of spot lighting—as 
localised or individual lighting ie sometimes celled—is that the human 
eye accentuates the contrast between light and shede. If you walk 
from a very brightly lighted place to one which although well lighted 
is much less brilliant, the latter seems to be very inadequately 
lighted; vet, if after a short time, when your eyes have become 
accustomed to the reduced brilliance, vou return to the former place 
this now seems to be dazzling or over-lighted. A lower degree of 
illumination may be used when the illumination is very uniform than 
when there is considerable contrast, aid this fact has probably 
iortified the impression that shadowless illumination is the ideal to 
aum at. My experience in printing offices is that a little contrast is 
useful, both in the machine and composing rooms. The eve accom- 
modates itself to the intensity of illumination, and if this is absolutely 
uniform, what is a man to do when, as is often the case, he wants a 
little more light to carefully examine an intricate or doubtful piece of 
work? In ordinary daylight he holds the work up towards the 
direction of the lighting source, and no matter how high the degree of 

artificial illumination may be, there are times when just a little more 
is required. If there is more light than necessary where a good light 
is vot required, there is bound to be too little where it zs required. 
For this, and other reasons, I am of opinion that the best way to 
light either a machine room or a composing room is to provide a 
moderate degree of general illumination, say not more than half that 
required on the working surfaces, by means of high candle-power 
glow lamps fixed high up, and tosupplement this by means of screened 
localised lamps suspended immediately over the work, with some 
means of adjusting the height or position of the lamps to suit the 
idiosyneracies of the workers. 
As to the relative cost of various methods of lighting, the author 
considers the lighting of a typical machine room and compares the 
‘current consumption for different types of light. For semi-indirect 
arc lighting 350 watts per machine would be required, for mercury 
vapour lighting 250 watts, and for glow lamps onlv 230 watts. 
In practice, the economical advantage of metal filament lamps is 
very much greater than is represented by the watts installed, owing 
to the greater degree of subdivision. For warehouse lighting semi- 
indirect arcs compa-e more favourably, although glow lamps of 100 
Watts or more, suitably shaded and properly distributed, are generally 
equally satisfactory and more economical. "Phe lighting of compos- 
Ing rooms is always a difficult matter, owing to the widely different, 
ideas of the compositors themselves. Some prefer individual 
lighting, others genera! lighting. Where economy is a consideration, 
localised lighting by glow lamps of 32 to 40 watts, supplemented by a 
moderate general lighting by lamps of 50 to 100 watts depending 
upon the contiguration and size of the room, meets the average 
requirements. There is, however, little doubt that, in future, large 
metal filament lamps will supersede arcs for illuminating purposes in 
Printing offices, 
on of a Paper read before the Association of Engincers-in- 
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greater advantage if we included the saving in belting, oil, repeirs and 
maintenance of shafting and bearings, saving in cleaning aad 
painting, and added the value of the increased output per machine. 
One is frequently asked what is the smallest machine which can be 
individually driven economically. A great deal depends upon the 
method of working, and cach case must be considered individually. 
The following figures of a small installation will serve to show the 
economies that are possible even in small works. Jn this works 
there were a dozen machines of comparatively small size, including 
four platens. These were all driven by a single motor rated at 5 H.P., 
but which must occasionally have worked up to about 10 H.P. The 
annual consumption was approximately 6,500 units. The machines 
are now all driven individually by separate motors, the aggregate 
power amounting to 20 H.P., which includes an additional machine of 
comparatively large size. The annual consumption now is reduced 
from about 6.500 to less than 4.500 units per annum, a reduction of 
over 30 per cent. in consumption, notwithstanding the increase in 
horse-power. Besides this economy there is also the advantages 
obtained by abolishing the shafting of greater cleanliness, more 
space, &c. In addition to the economy, we have now to consider 
the effect of individual driving from other points of view. In the 
first place, we bolish all overhead shafting and belting, which im- 
proves the lighting and also, bv clearing away the obstruction caused 
by belting, makes for more eflicient supervision, and also for cleanli- 
ness and better work, as overhead shafts and belts are continually 
throwing down fine dust on the machines and printed matter. 
Another important factor to be considered is the improvement in 
the quality of the work due to the steadiness of the drive, and also 
increased output by having a greater variation of speeds available. 
The increased output, by having the fine speed control, which is 
possible with individual electric driving, may be anything between 
10 per cent. and 25 per cent., depending on the class of work done. 
The power curve of a flat bed printing machine depends upon the 
! make and type of the driving gear. In some machines, such as the 
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Wharfedale, the main drivirg shaft gears with a large spur-wheel 
carrying a crank-pin to which one end of a connecting-rod is attached. 
The other end of the rod is attached to the axle of a spur-wheel 
which travels along a fixed rack and engages at the top with a rack 
fixed to the underside of the bed or coffin of the machine. The coffin, 
therefore, travels further and accelerates quicker than the spur- 
wheel, as it is driven backwards and forwards both by the horizontal 
motion of the spur-wheel and also by its rotary motion. At each 
end of the travel. whilst the coffin is momentarily stationary. the 
power is very low. but rises rapidly as the machine accelerates, and 
then falls rapidly after the centre has been passed, the stored energy 
of the flywheel helping the motor somewhat during the second halt 
of the stroke. In this type of machine, however, the stored energy is 
very small, owing to the small mass of the flywheel and its com- 
paratively show speed of revolution, viz., about six revolutions for 
each to and fro motion of the coffin. 

Power curves of a Wharfedale letterpress machine were shown 
by the author. One set of curves were taken on a very slow speed, 
namely, 800 impressions per hour, whilst the second set were at a speed 
of about 1,440 impressions per hour. It could be noticed that in the 
second set the current fluctua*ed much more than in the first, although 
the average current was very little higher. This isdue to the quicker 
acceleration on the first part of the forward stroke, which means 
increased power, and to the regenerative effect of the flywheel during 
the completion of the stroke, which causes the current to fall to a 
very low value. The peak of one curve is higher than the other, this 
being due to the impression, the lower curve being that of the return 
stroke when the impression is lifted. 

The third pair of curves on the same diagram showed the excessive 
currents thrown on the motor during “ inching " operations. When 
an ordinary hand starter is used for this purpose the operator pushes 
the starting handle over quickly and returns it again as soon as the 
machine moves; he repeats th's process until he has moved the 
forme to the required position. It will be seen that the peak current 
here is about four or five times the average current required for 
printing. This operation is obviously bad from every point of view, 
namely, from the point of view of the wear and tear on the starter, 
the overload on the motor, and the racking strains on the printing 
machine itself. | 

The power curve of an old drop-ba^ perfecting machine—that is, 
a machine which prints both sides cf the paper—wa3 also shown. 
The drivirg mechanism is different to that used in the Wharfedale 
machine, being a modification of the old box-mangle driving gear. 
The principle cf this gear was first used, tothe best of the author's 
belief, by Cowper about 100 years ago, and is now found in various 
forms in many makes of machire, ir.cluding the Miehle, the Babcock, 
&c. The pinion drives the coffin forward by engaging with one side 
of the rack, and at the end of the travel is transferred by suitable 
mechanism to the other side, the coflin being brought to rest aad 
reversed by spring or air buffers. The coffin is not slowly accelerated 
as in the Wharfedale type of machine, but travels at almost the same 
speed throughout the stroke. In modern machines, such as the 
Miehle, the speed of revolution of the driving shaft is at least double 
that of the old type of Wha-fedale, and the speed of printing is also 
much faster; the flywheel effect is consequently very much greater. 
The result of this is that the power curves at slow and fast speeds are 
practically the reverse of those of the Wharfedale. the greater fluctua- 
tions being shown on the slow speeds when the flywheel effect is not 
so great. 

Some modern flat bed machines, such as the Huber perfecter, 
have a very heavy coftin, which is started slowly at the beginning of 
the travel, speeded up towards the middle, and slowed down towards 
the end. As the impression occurs whilst the heavy mass is being 
accelerated, this machine takes a very lege peak current. The 
current fluctuates in this particular machine from 5 to 40 amperes, 
corresponding in this case to about 24 H.P. to 20 H.P. The average 
current, calculated from the units taken during an hour, is about 16 
amperes, or only 40 per cent. of the peak current. [t is, however, 
very important to remember that this average current is not the 
current for which the motor must be designed. From the sparking 
point of view, the motor must be designed for reither of these values, 
but for the peak or maximum current ; 80 it is fairly obvious that the 
ordinary motor suitable for a steaiy load would be quite unsuitable 
for driving printing machines unless the motor has a very consider- 
able ma:gin of power above the average required. For variable 
loads a compound-wound motor is the best type to use. Itis claimed 
that the use of interpoles with a shunt-wound motor gives a com- 
poundirg effect. This is true under some conditions, but for printing 
machines better results are obtained with compound interpole 
motors than with shunt-wound interpole motors, as the currents, 
both whilst startirg up and on the impression, are lower. The 
author gives some figures with regard to the current consumption 

various machires and points out that these figures emphasise a 


very important advantage of motor driving, namely, that a printer 
is in a position to know exactly the cost of energy per 1,000 copies on 
any machine in his works. He is also in a position to measure the 
energy used in making ready. and bv this means is able to estimate. 
with a fair degree of exactitude his power costs for any job for which 
he is quoting. 

The method of driving depends upon the class of machine to be 
driven. The old types of Wharfedale machine in which the driving: 
shaft is fixed on the end of the frame immediately under the delivery 
board lends itself best to driving by spur gearing. If driven by belt 
it means that in order to get sufficient length of drive the motor must 
be placed at the opposite end of the machine to the driving shaft, and 
the belt must run alongside the, machine, interfering very much with 
access to the forme and to certain parts of the gearing ; this arrange- 
ment also reduces the available passage space. Moreover, the 
speed of the driving shaft, which is generally between four and six 
revolutions per impression, is so slow that to drive by belt necessitates 
a very slow speed motor. Spur gearing, when properly designed, 
gives very satisfactory results. It is essential not to use too great a 
ratio of gearing, and if we decide that the minimum number of teeth 
in the motor pinion shall not be less than 18 or 20, this in itself is 
generally sufficient to keep the gear ratio within reasonable limits, 
for, otherwise, the spur wheel would be s9 large in diameter that it 
would project bevond the machine frame. Generally speaking, a 
ratio of about 6 to 1 may be employed satisfactorily, and in small 


machines we can sometimes go as high as 8 to 1. Printing machines: 


are not generally bolted down to the floor, their weight being con- 
sidered sufficient to keep them stationary. When motors are 
geared up to such machines it is desirable that they should be 
mounted on brackets or baseplates rigidly bolted to the machines, so 
as to ensure that the driving centres shall not alter. There is always 
à slight kick on a machine at the end of the stroke, and if there is more 
kick at one end than at the other, it is possible for the machine to 
creep imperceptibly until (assuming the motor is not rigidly connected, 
toit) the gear gets so far out of mesh that the teeth of the pinion strip. 
As to the nature of the gear, very good results are obtained by using 
cast-iron or cast-stecl spur wheels and raw hide, paper or “ fabroil " 
pinions. "The disadvantage of raw hide is that when kept in stock for 
some time it is apt to shrink if too dry, and to swell iftoo damp. In 
all cases the pinions should be metal shrouded and bushed. The 
ordinary straight-cut involute tooth is satisfactory in most cases, and 
runs comparatively silently if a suitable gear ratio is observed and 
the speed is not too high. For very silent running double helical 
gear has its advantages; but it is very important that when this 
kind of gear is used, perfect alignment should be maintained. For 
short drives where spur gear is not convenient, we may use either a 
silent chain, of which there are several now on the market, or a short 
belt driven with a jockey or idler pulley. With a chain drive the 
important thing to remember is that a wider chain must be used on a 
printing machine than for any other machine taking the same power 
but whose turning moment is uniform. If the chain be too narrow 
for its work, uneven stretching takes place, and in a short time the 
teeth of the chain ride upon the teeth of the gearwheels. Suitable 
provision must also be made for taking up the slack of the chain. 
Machines of the two-revolution type, which generally have the shaft 
placed about the middle of the machine, are most conveniently 
driven by belt from the motor fixed either at the delivery or feeder 
end, as found most convenient. 

Speed control is one of the most important advantages of electric 
driving. and the range of control depends very largely upon the class 
of machine. For most purposes an increase of about 50 per cent. 
above the lowest speed is sufficient, a range corresponding to, say, 
1,000 to 1,500 impressions per hour, or 1,200 to 1,800, or anything in 
that ratio. The use of interpoles on machines has made it possible 
to get a very wide speed range by means of shunt control—that is 
to say, by varying the current in the shunt windings and so varying 
the strength of the magnetic field, the maximum speed being obtained 
with the weakest field. Without interpoles there is a danger of 
motors flashing over when working on weak fields, particularly when 
subjected to overloads. When it is desired to fix the motor in an 
aperture in the side frame of the machine the size of the motor 1$ 
limited by the space available, and this practically settles what we 
call the normal speed of the motor—that is, the speed without any 
resistance in the field or in the armature circuit. This speed may be 
too high to obtain a satisfactory drive for the lowest speed of the 
press, and it then becomes necessary to obtain the speeds below the 
normal by the use of a regulating resistance in the armature circuit 
which is à wasteful method. 

For very small motors, such as those used for stitchers, sewers. 
and the like, a combined starting switch and series regulator forms à 
satisfactory arrangement, as the amount of power is so small that the 
waste in the regulating resistance is almost negligible. When & very 
wide ra"ge of shunt regulation is used it is desirable to provide è 
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aneans of short-circuiting or cutting out the resistance during periods 

of starting up for the purpose of ensuring that the motor will start 

up with a strong field. 

The advantages of automatic control are not confined alone to 
printing machines, but are experienced in a greater or less degree 
wherever time-saving is important, and this is perhaps nowhere more 
important than in the stereo foundry of the rotary press department. 
In a works which comes under my supervision two ** Junior " auto- 
plates were recently installed and were at first controlled by ordinary 
hand-operated starters which were necessarily fixed on a wall at a 
little distance from the machines, involving a few seconds’ loss each 
time a machine was started and stopped. "These have now been 
replaced by automatie starters for which the control push buttons are 
fixed on the machines. The difference in operation is most marked 
.and, to use the words of the proprietor, ` the automatic control has 
made quite a different machine of it.” 

There are few, if any, industries ín which the element of speed is of 
such great importance as in the publication of a great City newspaper. 
And electricity has been more and more pressed into the service to 
this end. Telephone and telegraph services are brought right up 
into the editorial rooms, so that news may be transmitted direct 
without loss of time ; the copy is then typed as quickly as the editors 
or reporters can dictate it, and the sheets are transmitted by pneu- 
matic tube to the composing room, where it is set up by electrically- 
driven type setters; the forme is then passed on to the bed of the 
-electrically-driven impression moulder, thence after partial drying 
to the electrically-driven matrix roaster; the matrices are then 
conveyed by electrically-driven conveyors to the stereo foundry, 
where the forme is cast and trimmed by electrically-driven cutting 
tools, from which it is conveyed to the machine-room floor either by 
:eleetrically-driven hoists or conveyors. The paper is then printed 
by electrically-driven rotary machines, and as fast as the papers, 
realy folded and cut, are turned out by the presses they are delivered 
to electrically-driven endless conveyors which carry them to the 

‘distributing or publishing offices. 

Except in very small size, rotary presses cannot be satisfactorily 
driven by the ordinary methods adopted for driving other kinds of 
machinery. Owing to the heavy masses of machinery which have to 
be set in motion the startirg is very much greater than the running 
torque, and consequently special motors have to be provided. The 
two principal methods are the single motor with diverter control for 
the slow speeds, and the double-motor system. 

In the single motor diverter control a very heavily compounded 
motor is generally used. To start up, current is supplied to the 
motor through a resistance, which is gradually cut out until the motor 
starts. As soon a3 it has acquired, say, 5 per cent. of its full speed, 
the voltage across the armatures excites an automatic switch which 
connects the diverter resistance across the armature terminals. Ín 
this condition the armature cannot accelerate, as any tendency to do 
so would increase its back E.M.F. and divert more current into the 
diverter resistance. We can only increase the speed by increasing 
the diverter resistance, so allowing the armature to take more current. 

The next movement of the controller gra-lually increases the diverter 
resistance, the speed increasing until what we call creeping speeds are 
passed, when the diverter circuit is broken and the machine runs às a 
plain compound-wound motor with armature resistance in circuit. 
The armature resistance is then gradually cut out and after that the 
«ompound winding is cut out or diverted, the motor then running 
as a plain shunt motor. Further increases of speed are obtained by 
plain shunt regulation. The whole of these operations may be carried 
out by means of a controller worked by a single handle. When 
push-button control is required a small motor is geared up to the 
controller spindle, this motor being controlled by means of push 
buttons fixed on the press. In the event of the paper breaking or any 
-other circumstance arisir g to necessitate the press being stopped, this 
is done by means of a press button which brings dowa an electro- 
magnetic circuit-breaker. Besides breaking the circuit, this switch 
-connects a diverter resistance across the armature which, acting as a 
dynamic brake, brin gs the press very quickly to rest. This resistance 
«an be adjusted to bring the press to rest practically instantaneously 
‘or to occupy a few seconds, as desired. 

In the two-motor drive a small or auxiliary motor is geared to the 
larger or main driving motor which in turn is geared or coupled to the 
printing-machine shaft in the most suitable way. If we assume 
that the auxiliary motor is geared to the main motor by mezas of a 
Worm gear having a ratio of 25 to 1, we could, assuming there was no 
loss of efficiency, exert on the machine shaft a torque or turning 
effort of about twenty-five times the torque exerted by the auxiliary 
motor. The sequence of operations in the two-motor control is 
briely the following. Assuming the main switches to be already 
closed, the controller first closes the circuit of the auxiliary motor 
through a resistance. This motor, therefore, starts up slowly, 
driving the main motor through the intermediate gearing. The 
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motor, if suitably designed, runs quite steadily at a speed which 
drives the press at about 5 per cent. of its maximum speed. This is 
slow enough for leading in the web from the reel. Further move- 
ments of the controller gradually speed up the small motor, first by 
cutting out resistance in the armature circuit, and afterwards, if 
desirable, by weakening the shunt field until it has attained its 
maximum speed. Before this point is quite reached, the controller 
closes the circuit of the main driving motor—which immedistelv 
exerts a certain torque, but probably not sufficient to drive the press 
alone—further movements of the controller cut-out portions of the 
main starting resistance, still maintaining the circuit of the small 
motor, until a point is reached when the main motor takes charge of 
the press and begins to accelerate on its own account. Tf it were 
rigidly geared to the worm-wheel shaft it could not accelerate, as it 
would tend to jam the worm gear; but, to prevent this, an auto- 
matic clutch is provided between the worm geer and the main motor 
shaft. This sometimes takes the form of a freewheel clutch and 
sometimes the form of a self-releasing claw clutch, the effect of which 
is to mechanically disconnect the two motors às soon as the main 
motor runs at a speed faster than that of the worm-wheel shaft. The 
auxiliary motor is then automatically switched off by the controller. 
which continues to accelerate the main drivirg motor in the ordinary 
way by cutting out resistance and subsequently weakening the field. 
When the automatic clutch is controlled by a solenoid this is energised 
by the first motion of the controller so as to mechaaically couple the 


motors together again. 

Among the other systems which have been used are severa! 
modifications of what is known as the Ward-Leonazd system. A 
system which I have not yet seen in operation, known as the " M.B.” 
system, depends for its action on what might be called an electric 
slipping clutch. This slipping clutch consists of a motor-driven 
armature revolving in a magactic field which is free to rotate, and is 
geared up to the press shaft. When the revolving maguets are un- 
excited, there is no torque, and therefore no motion. When, how- 
ever, à current is switched on to the magaets a torque is produced, 
which gradually increases as the magnet. current is Increased, and in 
this way a slow start and gradual acceleration are produced. — It is a 
very simple form of control, a simple shunt regulator only being 
necessary, and the motor can be run in either direction with equal 
facility by reversing the field excitation. 

The Mascord system of driving is interesting in that it has been 
developed from the mechanical rether than the electrical side. Lt is 
a single motor system in conjunction with an electromagnetic 
slipping clutch and back reducing gear. The motor, which has a 
speed range of 300 to 750 by field control, is coupled through a main 
electromagnetic clutch to the printing machine shaft. On the motor 
shaft is also keyed one member of a smaller mag etie clutch, the other 
member of which runs freely on ball bearings on the shaft, and carried 
a pinion which gears with a spur gear and side shart, which in turn 
gears with the main shaft on the other side of the main driving 
clutch. This gear has a ratio of about 10 to 1, aid when in operation 
forms a mechanical by-pass to the main clutch. The motor is first 
started up light, end a little armature resistance is kept in circuit. 
To move the press slowly the inching push is pressed, which ezergises 
the small magnetic clutch and puts the back gear in motion, driving 
the press at about 7 revs. per min. of the printing evlinder whether 
one or all eight decks are in operation. In order to accelerate the 
press the controller is moved, which first energises the main clutch, 
and as this takes up the load the motor drops its speed, aue to tlie 
armature resistance referred to, so producing a soft or velvety 
acceleration. The main shaft frees itself from the back gear by a free- 
wheel device. Further movement of the controller cuts out armature 
resistance, and then introduces field resistance, the speed control 
being spread over about forty steps. The " stop " push drojs th: 
main cireuit-breaker, and also breaks the circuit of the main cute), 
so disconnecting the press from the motor. Incidentally, the cut “i 
acts as an overload safeguard by slipping. 
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THE ECONOMIC SIGNIFICANCE OF THE RELATION 
BETWEEN LINE VOLTAGE AND LAMP VOLTAGE.* 


BY M. D. COOPER. 


Summary.—Certain data relating to the cost of illumination as 
affected by various factors is given, and the author discusses more 
particularly the effect of over- voltage as applied to incandescent lamps. 


The marvellous commercial development that has taken place in 
the electric lighting industry is in no small degree attributable to the 
fact, which is the boast of the industry, that while other elements 
of the cost of living have continually increased, the cost of light 
has continually decreased. Decrease in the cost of light is due 
mainly to the continual increase in the cfficieney of the apparatus for 
generating and distributing eleetrie energy and for translating this 
energy intolight. As the cost of operation has decreased, correspond- 
ing decreases in the rates of charge for electricity have been made. 
The Massachusetts Board of Gas and Electrie Light Commissioners 
has furnished some interesting figures on this relation as applied to 
electrical energy. Data comp‘led from their report show the sales 
of current in various cities and towns as depending upon the average 
selling price per kilowatt-hour. During the period of time covered 
bv the data, it is reasonable to assume that no marked changes 
transpired in selling methods, amount of sales effort, &c., and that 
therefore the figures show the true economic significance of the effect 
of selling price on sales. The figures given show that the con- 
sumption varies inversely as the square of the price approximately. 
indicating, for example, that a 10 per cent. reduction in price would 
result, not in a loss in gross income, but actually in a gain of 10 per 
cent. "The latest census of the electric light industry in the United 
"tates also gives interesting figures on this subject. 


Income | Average 


Million | Population Sales— 
Year.’ kw.-hr.| (1900 | kw.-hr. from sale piice 

| sold. land 1910). — per capita. of current. — per kw.-hr. 
1902 | 1.880 (76,303,387. 24:6 ( = 10097) 1£16,800.000. 224d. (= 100%) 
1912 | 8,628 |89.912,353 . 96:0 (==3909,) | 57,400,000 Isid. (= 74?) 


Thus for a decrease in price of 26 per cent.. there followed an 
increase in sales per capita of 290 per cent. These figures would 
indicate that the sale of current varies inversely as the 4:6 power of 
the average selling price. The change in price is in this case not the 
only cause of increased sales, since during the 10-vear period there 
was a vast increase in the amount of sales effort expended. 

Except in the case of power consumers, it is light that constitutes 
the main item of electric service, and by the degree of satisfaction and 
the economy in its use is the customer s opinion of the service gauged, 
Any increase in the economy of light production that it is possible to 
make will therefore result in distinct gain to the station. The 
production of light by means of incandescent lamps involves the 
consumption of two things—current and lamps. For any given type 
and size of lamp. the amount of light it will give or the amount of 
energy it will consume is merely a question of the length of life 
it is desired to obtain, and conversely, the length of life obtained is 
merely a question of the light production or current consumption 
desired. Light and life are mutually exclusive—either is obtained at 
the sacrifice of the other, hence the satisfactory operation of in- 
eandescent lamps depends upon getting a proper balance between 
these two items. The cost of light is made up of the same two 
items, the cost of energy and the cost of renewals. As the electric 
pressure supplied to a lamp is increased, the cost of energy per candle- 
power decreases and the cost of renewals per candle-power increases. 
Since the increase in one and the decrease in the other are ordinarily 
not of the same magnitude, it therefore follows that a change in the 
impressed voltage will affect the economy of light production. As the 
voltage is increased up to a certain point, the decrease in energy cost 
per candle-power is greater than the increase in renewal cost per 
candle-power ; therefore, with this point as a limit, an increase in 
the voltage supplied to a lamp will result in an increase in the 
economy of light production. The controlling factor in determining 
at what voltage or at what efficieney a lamp should be operated has 
in the past been the length of the lamp life which the public deemed 
to be satisfactory. In actual point of fact, the energy element in 
the eost of light is of far greater importance than the lamp renewal 
element. Take for example a 40-watt lamp; during its rated life 
of 1,000 hours it will consume 40 kw.-hours, which at ordinary 

lighting rates would cost from 12s. to 16s. The lamp cost is only 
1:25s., or less than one-tenth of the total cost of operating the lamp. 
The renewal eost being relatively so small, it is apparent that it is not 


* Abstract of an article in the “ General Electric Review.” 
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economical to conserve the 1-25s. item at the expense of efficiency of 
utilisation of the 12s. or 16s. item. 

An increase of 1 per cent. in the voltage supplied at the terminals. 
of a Mazda lamp will result in the following characteristic changes: 
An increase in candle-power of 33 per cent. ; an increase in energy 
consumption of 1} per cent. ; and an increase in renewal expense of 
I5 per cent. Since the renewal expense is generally less than one- 
tenth of the total expense, a 15 per cent. increase in this item is 
equivalent to not more than 13 per cent. on the total; therefore, 
an increase of 1 per cent. in voltage will cause an increase of about 
13 per cent. in the total cost of operation, and since the corresponding 
increase in candle-power is 31 per cent., it follows that each per cent. 
of increase in the voltage supplied will result in a net gain to the 
customer of $ per cent. in the economy of light production. Since 
the renewal expense increases relatively faster than the energy 
expense, there is a limit to the voltage increase which will result in à 
gain in the economy of light production. For ordinary cost of 
current, this limit is from 4 to 8 volts above the rated voltage of the 
lamps. Within this limit, and particularly if lamps are being 
burned at a pressure less than their rated voltage, an increase in line 
voltage will be a distinct benefit to the central station's customers in 
amount of light and in economy of its production, and to the central 
station in amount of revenue. Increasing the voltage on the circuits 
of a central station results in à paradoxical condition whereby every 
body gains—the customer gets more light, better light and cheaper 
light. the central station sells more current, and the lamp manu- 
facturer sells more lamps. It is true that the expenditure the 
customer makes is not decreased, but he gets an amount of light 
poportionately greater than the increased expenditure, therefore the 
change is a net gain for him. 

It is interesting to note the marked increase in the general standard. 
of illumination that has come about during the last few years, 
tecords show that the average candle-power of all incandescent 
lamp: sold in this country has increased from 26-0 in 1911 to 28-3 in 
1912, and to 32-5 in 1913. These figures, in connection with those 
previously given as to the decrease in rates and increase in central 
station income, conclusively show that the best way to develop the 
lghting industry is to give the customer full advantage of every 
increase in efficiency and economy and every decrease in cost of 
ght that can possibly be made. By reason of its control over the 
voltage delivered to incandescent lamps on its circuits, and in 
comparison with the significance of the rated candle-power, wattage 
and life of the lamps, the central station has entire command over the 
quantity and quality of the light received by its customers, over the 
economy of the production of this light, and over the revenue 
obtained therefrom. The following table shows the effect of various 
imp ‘essed voltages on the candle-power of a 110-volt Mazda lamp: 


--—— 


Voltage supplied. to a! " 9 | | 

110-volt Mazda lamp. da Ears D | Qs E | 16 | das 

Effect on candle- power, Loss ! Loss Gain Gain Gain Gain 
per cent. 121 | 6€2 Normal] 65 — 13:3 |203 271 


Similarly, the following table shows the effect of voltage on 


wattage : 


106 | 108 — 110 | n2 14 


, M6 | 18 
| 


Effect on wattage, per Loss | Loss | | Gain Gain Gain Gain 
cent. 569 285 Normal Z89 581 879. 11:73 
zu e E E E T D eU E 

Under a straight meter rate, the effect on income will be propor- 
tional to the effect on wattage. These figures point out the fact 
that it is advisable for a central station to maintain on its lines a 
voltage which is no lower than the rated voltage of the lamps used. 
It is of course impossible to maintain exactly the same voltage at all 
parts of the distributing system—the many possible causes of 
voltage variation preclude the possibility of such an ideal state of 
affairs, The figure which should be thought of as the '* voltage of the 
lines " is the average voltage at customers’ lamp sockets during the 
time when the lamps are in use. As far as a lighting customer i$ 
concerned, it makes no difference to him what the voltage may be at 
noon, provided, of course, that he is not using his lamps at that time 
—but it is an extremely important consideration with him that the 
voltage should not be too low in the evening or at any other time 
when he wants to use his lamps. 

The maintenance of a uniform voltage on its lines by the central 
station does not always lead to a solution of the “ proper voltage . 
question, since it has often been found that quite a number of different 
voltages of lamps are found upon the circuits. Unless enough 
variation in voltage is experienced to warrant the central statio 
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in supplying more than one voltage of lamp, it is generally found 
that the lamps of voltages other than the standard supplied by the 
central station have been secured from some local dealer. If these 
lamps are of a higher rated voltage, their use entails a loss of revenue 
to the central station, a loss of light to the users, and a loss of renewal 
business to the dealer who sells them. 

The expectation of the public in regard to the life of incandescent 
lamps is largely à matter of habit. In places where the lamp: 
have been burned under voltage, with consequent loss of light to the 
customer, loss of revenue to the station and loss of lamp renewal 
business to the lamp distributers, the public has come to expect a 
long life from its lamps; but on the other hand, where the voltage 
has been kept up to or above the lamp voltage, the customers have 
become used to a shorter lived lamp and are willing to thus sacrifice 
a little on life for the sake of the greater and better illumination. 
Even where a considerable increase in line voltage is made, the 
customers are not slow to appreciate the greater illumination secured 
even though they soon find out that it is obtained at the expense of 
an increased outlay for lamps. 

The fact that improving the voltage conditions upon the circuits 
of the central station is & profitable business procedure is fully 
borne out by the results of many tests which have been made by thc 
organisation with which the writer is connected. Two years ago, 
a series of voltage tests on the circuits of central stations in various 
parts of the country showed that as a general average the lamps were 
burning four volts below their rated voltage. Similar tests of a year 
ago showed an average of two volts under voltage, while a much 
more extended series of tests very recently conducted showsthat upon 
all circuits investigated the average voltage corresponded almost 
exactly with the voltage of the lamps. The advantages to the 
customer from the standpoint of increased illumination, illumi- 
nation of a better quantity at increased economy, the advantages to 
the central station from the.standpoint of increased revenue and 
improved service, and the advantages to the electrical dealers who 
supply lamps, all point to the fact that lamps should be operated at a 
voltage certainly not less than their rated voltage. 


PATENTS EXPIRING IN 1915. 


The following is a list of patents of interest to electrical 
engineers which, unless extended by the Privy Council, will 
expire during 1915. This list does not include any patent 
granted in 1901, which has since for any reason become void :— 


Date 
(1901). Subject of Patent. 


No. Name of Patentec. 


A. P. Lundberg and G. C. | Electric Light Switches 


Lundberg 
G. Marconi & Marconi's 
| Wircless Telegraph Co. 
410 | Jan. 1| G. Marconi & Marconi's 
| Wircless Telegraph Co. | 


131 Jan. 2 
Wireless Telegraphic 
| Apparatus. 

| Wireless Telegraphic 
Apparatus. yew 


409 |Jan. 7 


4ll Jan. 7| G. Marconi & Marconi's | Wireless Telegraphic 
Wireless Telegraph Co. Apparatus. 
1,347 | Jan. 21 | J. E. Kingsbury .......... Telephone Exchange 
| | Systems. 
2400 Feb. 5| T. A. Edison. ..............- , Storage Batteries. 
2,00; | Feb. 6) A. F. Berry & the British | Electrical Transformers. 


Electric Transformer Co. | 


2,834 Feb. 9| F. G. Creed & W. A. | Telegraphic Apparatus. 


Coulsen 
3,047 Feb, 12] J. S. Highfield............. Current Collectors for 
Eleetrie Railways. 
3,481 | Feb. 18 | J. A. Fleming & Marconi's | Wireless — Telegraphic 
Wireless Telegraph Co. Apparatus. 
3,970 | Feb. 19 | P. A. Newton............... Apparatus and Methods 
for X Telautographie 
Transmission. 
3,972 | Feb. 25 | E. A. Claremont & J. | Manufacture of Metallic 
Stratton Sheathing for Cables. 
4,005 | Feb, 25 | T. F. & T. S. Walker...... Elec.Ship LogApparatus 
4,215 | Feb. 27 | Telephonfabrik Aktien- | Electric Switches. 
ges. vorm J. Berliner... 
4,330 | Feb. 28 | H. J. Dowsing ...........-- Incandescent Elec. Lamp 
Contacts or Connections 
4,597 | Mar. 4! A. Wright & Reason | Electric Demand Meters. 
Manufacturing Co. 
4,760 | Mar. 6| A. Campbell................ Electric Measuring In- 
| struments. ! 
5,496 Mar. 15 | E. Batault ................-« Electric Meters. 
Mar. 16 | M. Katser ............ ee Portable Electric Lamps 


No. 


6,917 
7,224 
7,966 
8,478 
8,648 
9,284 


10,120 
10.505 


10,736 
10,074 


10,975 
10.976 


11,242 


12,382 


12,721 


12,739 
| 


13,468 
14,486 
14,643 
15.819 
16,062 


16,063 


17,249 
17,320 


17,482 


17,664 


17,860 


18.329 
18,330 


18,652 
19,811 


20,644 
22 303 
22.543 
22,546 
22,844 


22,024 


22,090 
23,456 


23,838 
23,915 


24.632 
24,807 | 
24,825 | 


25,175 | 


26,340 | 
20,344 


Date 
(1901). 


6,107 | Mar. 23 


| Apr. 2 
PIER 6 
| Apr. 18 
Apr. 25 
Apr. 26 
May 4 


May 15 
May 21 


10,733 & May 23 


, May 28 
| May 28 
| May 28 
| May 31 
June 18 
| June 21 

June 22 
July 2 
| July 16 
July 18 

Aug. 6 
Aug. 9 


| 
| 


Aug. 9. 


| Aug. 28 
| Aug. 
| Aug. 31 
PESE 3 


| 
Sept. 6 


t 


18,155 


Sept. 10 


Sept. 13 
Sept. 13 


Sept. 18 
Oct. 4 


Oct. 15 
Nov. 5 
Nov. 8 
Nov. 8 
Nov. 12 


Nov. 13 


Nov. 14 | 
Nov. 19 | 


Nov. 23 
Nov. 25 


Dec. 3 
Dec. 5 
Dec. 5 


Dec. 10 
Dec. 24 
Dec. 24 


Name of Patentee. 


C. Dekand .................. 

E. A. Claremont & J. 
Stratton 

E. R. Hil... 

A. Eckstein & A. E. Angold 


W. L. Wise............ e 


E. Tyer, F. T. Hollins & 
F. W. Leake 

A. Muirhead................ 

T. A. Edison. ..............- 

Brit. Thomson- Houston Co 


Castner Electrolytic Alkali 
Co. (U.S.A.) 

Castner Electrolytic Alkali’ 
Co. (U.8. A.) 

Castner Electrolytic Alkali 
Co. (U.S.A.) 

Sir W. G. Armstrong. 
Whitworth & Co. & 
C. H. Murray 

G. F. Campbell & S. T. 
Isherwood 

H. Tirmann & H. Tir- 
mann 


G. Pott & R. Williamson 


Westinghouse Brake Co. 
& E. de M. Malan 

La Société Electro- Metal- 
lurgique Francaise 

La Société Electro- Metal- 
lurgique Française 


R. MeAllister Lloyd ...... 
F. R. Sims & R. Bosch... 


F. R. Sims & R. Bosch.. 


F. R. Sims & R. Bosch... 
P. E. € Corbin............. 


A. B. Oll sea cest 


FE. Piehleri ien 


Sir W. G. Armstrong. 
Whitworth & Co. & 
G. Stuart 

Otis Elevator Co. .......... 


Brit. Thomson- Houston Co 
Brit. Thomson- Houston Co 


T. von Zweigbergk....... 
E. A. Claremont.......... 


E. Lavens & E. J. Lavens 
P. Marino & G. Marino... 
Brit. Thomson- Houston Co 
Brit. Thomson- Houston Co 
J. Gell ""——r 


A. T. M. Johnson & G. 
Guvott 

J. W. Sankey.............-. 

H. A. Mavor & Mavor & 
Coulson 

I. H. Parsons & T. Sloper 

W. R. Lambert ............ 


C. E. L. Brown............ 
Brit. Thomson-Houston Co 
J. A. Fleming & Marconi's 
Wireless Telegraph Co. 
J. B. Struble............... 
Brit. Thomson- HoustonCo 
Brit. Thomson- Houston Co 
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Subject of Patent. 


A. C. Heap & W. O. Smith | Electric Measuring In- 


struments. 

Suspension of Conduct- 
ing Wires. 

Metallic Sheathing for 
Cables. 

Electro-pneumatic Con- 
trolling Systems, 

Automatic Shunt for Arc 
Lamps. 

Automatic Telephone 
Exchange Apparatus. 

Railway Signalling 
Instruments. 

Electric Telegraphy. 

Storage Batteries, 

High Potential Electric 
Switches. 

Electrodes for Electro- 
lytic Cells. 

Electrodes for Electro- 
lytic Cells. 

Electrolytic Cells. 


Electric Primers. 


Portable Electric Drill- 
ing Apparatus. 

Manufacture of Electric 
Fuses or Cartridges. 

Electrically - driven 
Centrifugal Machines. 

Railway Signalling Ap- 
paratus. 

Manufacture of Iron and 
Steel by Elec. Heating. 

Electric Furnace, 


Storage Batteries and 
Ventilation thereof. 

ElectricSparking Devices 
for Internal Combus- 
tion Engines. 

Ignition Gear for In- 
ternal Combustion 
Engines. 

Magneto-elec. Machines. 

ElectrolvticManufacture 
of Chlorates and Per- 
chlorates. 

Train Lighting Appa- 
ratus. 

Electric Transformers 
Excitor Coils, Field 
Magnets and other 
Induetors. 

Electric Primers. 


Elec.Circuit and Electro- 
magnetic Regulators. 
Electric Circuit Breakers. 
Electric Motor Control 
Systems. 
Breaking Electric Arcs 
Insulation TestingAppa- 
ratus. 
Signa] Telegraphs. 
Secondary Batteries. 
Electric Circuits. 
Electric Motor Control. 
Perforating Telegraphic 
Tape. 
Elec. Transmission and 
Reception of Messages 
Insulating Composition. 
Electrical Resistances. 


Telephone Systems. 

Lamp Holder Connec- 
tions. 

Field Magnets. 

Electric Controllers. 

Method of Producing 
Electric Waves. 

Electric Signalling. 

Elec. Motor Controllers. 

Insulated Electric Con- 
ductors. 
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SPECIAL NOTIGE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 


SOME ELECTRICAL EVENTS OF 1914. 


Electrical progress during the past year, like that in 
other directions, has been largely overshadowed bv the 
calamity of war and the effects of the terrible struggle which 
is still raging in the greater part of Europe. At the begin- 
ning of August the crisis came on this countrv with such 
extreme suddenness that its effect was greater than would 
have been the case had there been a more lengthy warning. 
And apart from its suddenness, its magnitude was quite 
beyond th» ken of those concerned with our industrial 
affairs, and it became a question of dealing with the crisis 
without previous experience of a kind to be of any real 
value. The Germans were the only nation fully equipped 
(from the military aspect) for the fray; thev had, in 
fact, selected th»ir own tim? and place to precipitate events. 
The whole financial working of the British Empire, as well as 
of the greater portion of the world outside the Empire, was 
suddenlv disorganised and our trade routes threatened or 
closed. Fortunately, the Government acted without delay 
or indecision, and their action has been such as to enable us 
to pass successfully through the most severe financial 
crisis in the history of the world; in addition, the trade 
routes (thanks to the providential mobilisation of our Flcet) 
became almost immediately available for our commerce. 

Apart from the effect of the actual struggle which is being 
carried on with the very latest types (as well as some of the 
earliest) of implements of war, aided by all the resources of 
science, the thoughts of many in this country have been 
concentrated upon the question of an industrial war on 
German trade. For many years Germany has been our 
most serious competitor in certain branches of industry. 
This 1s perhaps more emphatically the case with the elec- 
trical than with any other industry. But now that her 
trade is in & crippled condition, it is generally realised 
that we have an opportunity of regaining trade that has 
been lost, of extending trading operations to many markets, 
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and ot opening up new markets from which we have been Very naturallv the war has affected engineers individually 


in the past practically, if not wholly, excluded. The desire | and engineering firms collectively to a considerable extent. 


to secure the advantages which present circumstances have | Many engineers have gone to the front or have otherwise 


placed in our hands is quite laudable, but we regret the | volunteered for service of one kind or another, and our 
absence of calm judgment and lack of thought in much that | great engineering institutions have been active in supplving 
has been written on this vast subject. Apart from the | the needs of the Admiralty and the War Office. The 
question as to how far the manufacturers of this country | Institution of El»ctrical Engineers. as a case in particular, 
can increase their outputs so as to deal adequately with | has been concerned actively with the raising of the engi- 
markets which have hitherto been in German hands, there | neering units of the Royal Naval Division. A list was also 
is the further question of what it is worth while for our | prepared of members wiiling to render services of one kind 
manufacturers to undertake, having regard to certain | or another. In like manner our manufacturers have been 
German methods and their economic condition as an in- | able to come to the assistance of our Allies in arms in regard 
dustrial nation. What is still more important is the ques- | to the supply of many items of military necessity. 
tion how such additional trade is to be maintained when the | Passing to more ordinary events, reference must be made 
war is over, and when there is little doubt that German | to the progress of the electric vehicle during the past vear. 
manufacturers wil return to compete keenly with this | This progress has been steady and encouraging, and re- 
country in every market open to their wares. Unless it is | ceived an especial impetus at the moment when war was 
possible to prevent it by some workable means, they will | declared owing to the fact that the Government found it 
doubtless proceed to cut prices still more severely in order | necessary to commandeer vast numbers of petrol vehicles. 
to regain at least the greater part of what they have lost. | The Electric Vehicle Committee has done excellent work in 
We do not, of course, for a moment suggest that we cannot | attempting to standardise certain details, such as charging 
benefit enormously from the favourable position in which we | plugs, and in getting supply authorities to formulate tariffs 
now find ourselves, thanks chiefly to the powerof our Navy. | for charging on a more or less uniform character. Recently 
It is most desirable that we should make the most strenuous | the Committee has carried its publicity campaign so far as 
endeavours to do sc, while it is equally important that we | to issue an illustrated quarterly journal devoted entirely 
should inquire closely as to our past methods, and that we | to this type of vehicle, and having for its object the educa- 
should consider most carefully the problem as to how | tion of the general public to its merits for various uses. 
Germany has been able to achieve vast commercial and | Another application of electric driving which continues 
Industrial success largely at our expense in the past. to make steady progress is that of the electric propulsion of 
There has also been what we cannot but regard as a| ships. During the past year results have been published 
somewhat misguided attack upon firms of old standing, | showing the performance of the United States Naval 
which, although emploving almost exclusively British | Department's collier “ Jupiter." These results are most 
labour, have been dependent upon German capital. Gener- | encouraging, and should do much to stimulate our own 
ally speaking, it is an unquestionable advantage for foreign | authorities to look promptly and seriously into the question. 
capital to find its way into this country, to be attracted here | In the domain of electricity supply the report of Messrs. 
by the normal conditions of trade. We are rather in the | Merz & McLellan on the general question of London 
habit of priding ourselves very highly that we have financed | electricity supply was an event of considerable importance, 
many large undertakings in other countries. It would, | In many respects these experts emphasised the views 
therefore, appear undesirable that we should make any | which we have always laid down as material to any com- 
attack upon foreign capital, even though this may have ! plete scheme for the purpose. As a result oi the report the 
come from our enemies. What is most important, however, | London County Council is now promoting a Bill in order to 
is that the profits earned by such foreign capital should not | deal with the matter, the fundamental idea of the measure 
go to the enemy in times of war; this, as far as we are | being to place the technical working of the whole of London's 
aware, has now, at least, been effectively prevented. Any | supply in the hands of a newly-constituted and Council- 
attempt to close down firms of this kind would, it seems to | controlled company for a period of 50 vears. The scheme is 
us, entail great hardship on vast numbers of our own necessarily one of the first magnitude, and it remains vet 
people. A somewhat similar problem arises in connection | to be seen whether the opposition of the local authorities, 
with the exploitation of foreign patents. We cannot afford | on the one hand, and the failure of the electricity supply 
to be without certain articles which are protected by foreign | companies to unite, on the other hand, will render abortive 
patents held here by alien enemies. It has, therefore, | this latest attempt to unify the electricity supply of the 


become necessary, in certain cases, to suspend patents or 
grant licenses on royalty terms for the time being; but 
surely this is no argument for confiscation. It may be 
desirable, and even necessary, that manufactures according 
to many of these patents should be carried on continuously 
in this country, and that firms so manufacturing should still 
be enabled to carry on the work on a royalty basis after 


the war is over ; otherwise such firms cannot be expected to ! 
incur the expense of manufacturing merely for a short time. | pending in a third case. From the start we have regarded 


metro polis. 
Another point of importance in electricity supplv is that 


certain undertakings have attempted to give preferential 
terms to consumers who make no use of gas. "This has 
naturally brought about some retaliation and also legal pro- 
ceedings by interested parties. The Long Eaton case has 
been the legal decision of greatest importance, and in an- 
other this judgment was accepted, whilst proceedings are 
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methods of this kind on the part of electricity undertakings as 
regrettable and quite unnecessarv. Good things do not gain 
by artificial stimulation ; electricity is a good thing and this 
should be sufficient to carry it through against all competitors. 

As a result of certain unfortunate accidents which were 
traced to the use of bitumen in cable laying, the Board of 
"Trade appointed a committee, which issued an inter- 
esting report on the subject during the vear. Although not 
verv conclusive, the report did something to clear up 
a matter which was somewhat obscure. Bitumen, whether 
vuleanised or unvulcaniscd, is evidently one of those 
materials of which we have vet something to learn, a point 
of view which was emphasiscd bv Dr. BnisLEE in an in- 
teresting Paper recently read before the Institution of 
Electrical Engincers. 

In regard to the past vear’s work of the Institution of 
Electrical Engineers, the event which causcd the greatest 
‘discussion was the reilure oi the Industrial Committee to 
carry through successiul work ard its consequent dissolu- 
tion. [n regard to this question manv criticisms were mado 
to the disadvantag? of the Council, and for this reason it 
was gratiiving that Sir JouN SNELL, in his Presidential 
Address at the opening of the present Session, should have 
dealt with the subject at some length. He laid down the 
principles on which such a committee must work if any 
useful result is to be obtaincd. We are in full agreement 
with the principles thus laid down. and we feel, as we have 
alwavs said, that it is most important that the Council 
should consider the interests of the Institution es a whole. 
and not merely the interests of any one section that may be 
in conflict with those of another. A number of interesting 
Papers were read during the past vear, and we think it 
may be said that the work published was up to the average. 
An event of unusual character. and one which was welcom: d 
bv the members of the Institution, was the honour of knight- 
hood conferred upon the President, Sir JOHN SNELL. 

Further attempts have becn made to carry on the work 
of Standardisation, as is shown by a rcport of the I.E.C. 
giving many reviscd definitions, by a Icrgthy report of the 
American Institute of Electrical Engineers (dealing not 
merely with definitions, but with rating and testing), and, 
lastly, by a report of a Committee of the Physical Society of 
London upon Nomenclature. It is to be hop:d that good 
will come o£ all this work, our only tear being that there are 
too many authorities engaged upon the subject. In the 
interests of all concerned, it 15 desirable there should be as 
wide agreement as possible in the final result. In a very 
different line it is interesting to note that a distinct attempt 
has been made to obtain practical standardisation in China, 
where there 1s an unequalled opportunity. 

Of new inventions or the periecting o£ old ones there is 
perhaps as large an output as in other vears. Mention may 
be made of Mr. DE Lance's thermophone, the storm detec- 
tor, and the smoke indicator, FESSENDEN'S submarine 
signalling apparatus, Rankin’s accumulator discharge 
indicator, and the continued advance in radiotelegraphic 
detectors depending upon ionisation. 

As in other years, we have to regret the loss of several 
well-known workers in engineering and in science. $ These 


include Sir Joseren W. Sway, the inventor of the carbon 
incandescent lamp, Mr. R. K. Gnav, one of the most 
prominent figures in the industry, Mr. Jonn Gort, a 
pioneer in telegraphy, Mr. A. B. ANDERSON, managing 
director of Messrs. Ferranti Limited, who iost his life in 
the “Empress of Ireland” disaster, Mr. PauL Héroutr, 
the pioneer of electric furnace work, avd Sir Davin Gut, 
the well-known astronomer. 


REVIEWS. 


Copies of the undermentioned works can te had from THE ELectrician Offices, post 
free, on receipt of published price, adding 3d. fcr books published under 2s. Add 
10 per cent. for abicad or tcr foreign boo«s.] 


JACKSON. 
12s. 6d. net. 


Electric Car Maintenance. By W. 
McGraw Hill Book Co.) Pp. x.-- 275. 

The preface of à book is often unread, though it mav be 
essential to the proper understanding of the manner in which 
the subject matter is treated. The intending purchaser of 
" Electric Car Maintenance 7 will do well to read the preface. 
This book is not a theeretical treatise on the results in practice 
of certain methods of car construction : it is exactly what the 
editor claims in the preface. a classified record of various shop 
kinks gathered gererally in the car shops of the U.S.A. Few of 
the devices deseribed are unfamiliar to those in charge of elec- 
tric car work in this country ; many of them are not needed, 
owing to the British custom of fully equimning at the outset 
the repair shops of an electrice railway. whether main line or 
tramway. In spite of the strong American tinge in the 
language and spirit of the shop kinks, the book is to be warmly 
commended to the attention of the more intelligent workmen 
engaged in electric car work. and to students who intend to 
specialise in that direction. 

Sound advice applicable to British conditions is so inex- 
tricably mingled in this book with rather elementary advice 
applicable only to certain apparatus of American origin, that 
it is ditheult to indicate the sections most useful to the 
British reader. Gererally speaking, he will do well to study 
carefully those articles on the use of jigs, on standardisation, 
on the use of charts for standards, and on record keeping. Such 
makeshift devices as wrapping rusty hand-rails (p. 6). electric 
water heating (p. 47), steel car panels over wood (p. 11). insu- 
lated locomotive roofs (p. 13), inspection pit safetv devices 
(p. 199), and axle straighteners (p. 203) are best avoided in this 
country; on the other hand. innumerable items like car 
wiring at Denver, caustic soda baths for trucks and motors, 
gear Washing machine, seme brush-holder experiences, adapting 
a shaper fc r planing Journals, some Toronto electrical practices, 
blowing out armatures, and the last chapter on shop instruction, 
prints and tables, are admirable, and will not only give instrue- 
tions on detail work, but also, if rightlv read. will help the 
student's feet on to the path that leads to perfect organisation, 
cleanliness and à minimum of wasted labour. Nobody should 
be tempted to try mechanical car washing by the alluring devices 
deseribed in chapter V. till thev have made some detailed study 
of the costs of painting and life of paints ; under English con- 
ditions hand cleaning will be found the cheapest method. 

One of the designs deserves special mention, tor the de- 
signer of the swing links, described on p. 38, showed a mind 
untrammelled by convention, thinking on sound mechanical 
lines. The reader who may be tempted to criticise some of 
the methods which have been fcund successful, must remember 
that what is described is the result of actual experience; 1n 
attempting te apply the methods to his own conditions, 
careful consideration must be given to the question of whether 
these conditions are analogous to those which led to the adop- 
tion of the successful device described ; a very small variation 
in conditions may lead tc totally different results obtained. 

A subsequent edition might with advantage include chapters 
on the organisation of staff and the allocation cf duties for car 
repairs and also on the lay-out of car-repair and inspection 
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Greenwood & Son). 


Elementary Principles of Ill 
By A. : Scott, 


LOK, B.Sc. (London: 


Pp. x. +234. 3s. 6d. net. 
In this little volume (which forms one of the Broadway Series 


of Engineering Handbooks) the author deals first with the 
nature of light and the visible spectrum, discussing in general 
terms such questions as selective radiation, colour and the 
effect of the quality of the light upon the colour of an illu- 
minated object. He then passes on to the laws of illumination 
and light standards. Mathematical expressions are intro- 
duced to some extent, but are kept down as far as possible, and 
the various laws are illustrated by examples which are worked 
out. This is a desirable method and one which should be 
always followed in a book that is intended to be of general 
utility. Polar curves of intensity are dealt with briefly and 
the spherical reduction factor is mentioned. The latter has 
rather lost its value since the introduction of metal filament 
lamps—a point to which it would have been well to refer. 
Short descriptions are given of the pentane standard, the 
Hefner lamp, the Violle platinum standard and the Carcel lamp. 

In Chapter III. the author describes a number of illumina- 
tion photometers, but does not deal with photometers for the 
measurement of candle-power, except 1n a very short Appendix. 
Perhaps it is reasonable in a volume dealing with illumination 
that this should be so, though we think that from the point of 
view of the student it is desirable that a proper understanding 
of ordinary photometry should precede the discussion of 
illumination photometry. 

Chapters IV. and V. deal with illumination calculations. 
The subject is treated in a practical way, with a number of 
fully worked examples, which should be very useful in making 
the subject thoroughly clear. Emphasis is laid upon the total 
flux method of calculating illumination. This is undoubtedly 
a useful method, but iċ does not give us necessarily all we want. 
It gives an average, whereas more often than not it is desirable 
to know the maximum and minimum illumination and the ratio 
of the two. On the other hand, when we come to indirect 
methods of illumination, the total flux method is the onlv one 
that can be usefully employed. It will, perhaps, be felt that 
19 pp. out of a total of 234 is rather a large proportion to give 
to this part of the subject, as it will mostly appeal rather to the 
student than to the man who is engaged in practical illumina- 
tion problems. But it is well done. In addition to the usual 
maxima and minima calculations, three m»chods are given for 
deriving the mean spherical candle-power from the polar 
curve; the difference between a candle-power curve and a flux 
diagram is clearly pointed out ; and the use of Norman Mac- 
beth’s "flux polar" paper is described. Reference is also 
made to L. Bloch's approximate method of determining the 
illumination. This part of the book is followed by a chapter 
on the derivation of polar curves and a short account of the 
Ulbrieht integrating sphere. 

In Chapters VII., VIII. and IX. the author gives a good, but 
brief account of various reflectors in general use, and notes on 
indoor and outdoor illumination. There is included an inter- 
esting example of the effect of furniture on the illumination of 
à room, but we notice that the candle-power of the lamps 
used has been omitted. This part of the book should be dis- 
tinctly useful to those engaged in practical illumination. The 
only general criticism we have to make is that the author 
would have done well to deal at greater length with the indirect 
method of lighting and the candle-power necessary to produce 
the desired result. Only seven pages are devoted to this part 
of the subject, and no mention is made of arc lamps for this 
purpose. 

The last chapter deals with the properties of illuminants. 
Here, as in other parts, the information is not limited to elec- 
trial devices. Petrol air-gas, acetylene and incandescent 
gas, both high and low pressure, receive attention. About 20 
pages are devoted to electric lamps, their general character- 
istics being discussed, but any description of the lamps in so 
small a space is out of the question. 

We congratulate the author on having prcduced a small 
volume which contains a lot of good matter in a small space, 


and which should certainly be useful. 


umination and Artificial Lighting. 


EXTENSIONS AT LISTER DRIVE STATION, LIVERPOOL. 
(Concluded from p. 389.) 


The whole of the west side of the stations at Lister-drive is 
occupied by the extra-high-tension and low-tension switch- 
gear, the apparatus being divided from the engine room by a 
substantial brick wall. The control boards are all at the floor 
level, where they are well lighted and where ample space is 
available for the men in charge. The basement is occupied 
by a number of the cable connections. The upper floors 
contain the main oil switches and ’bus-bar sections of the gear. 

A special feature of the 7,500 k.v.a. alternator at Lister- 
drive, described in our last issue,is that the six ends of the 
winding—.e., the three-phase ends and the three neutrals—are 
all brought out, the latter being connected through three 
current transformers to the star point, the former through three 
single-core 1 sq. in. paper lead-covered cables to three isolating 
switches on  high-tension board. Between the isolating 
switches and a 1,200-ampere three-phase oil switch, there are 
two current transformers on each phase, one set being used for 
instruments only, the other set in conjunction with the three 
already mentioned at the alternator, forming a balanced pro- 
tection for the alternator and the cables between the alter- 
nator and the high-tension oil switch. The relay used for this 
protection operates with a fault to earth of 10 per cent. full 
load, cutting out the alternator oil switch, which has an 
auxiliary switch attached, and which, when the oil switch has 
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Fie. 6.— EXTERIOR VIEW or Lister DRIVE STATION, LIVERPOOL. 


opened, automatically opens the alternator field circuit- 
breaker, thereby preventing the fault being excessive. When 
the oil switch is opened in the ordinary way the field-breaker is 
not operated. The alternator is excited by an exciter on the 
turbo shaft, or from the station "bus bars bv means of a 
throw-over switch, this latter method making it necessary to 
have a main field regulator as well as an exciter field regulator. 
The main field regulator, being remote from the control board, 
is operated from it electrically, being motor driven. . 

The governor of the turbine can also be electrically operate 
from the control board, and when operated by hand the orders 
are conveved by an illuminated signal board placed in a con- 
spicuous position in the engine room. The protective gear 
was supplied by the British Thomson-Houston Co., but was 
installed, with all the other electrical work in connection with 
the alternator, by the Corporation electricity department. The 
alternator oil switch was supplied by the British Westinghouse 
Co., and is one of their type E switches. The square 
inch single core cables used for connecting the alternator to the 
high-tension board have a hemp core to minimise the heating 
due to skin effect, and were supplied bv Messrs. Callender's. 

The high-tension board at Lister-drive is divided into four 
sections with sectional oil switches between each :— 


No. 1 Section has 10,000 kw. turbo capacity. 


39 2 99 9? 10,000 kw. 99 ,» 
»» 3 ,»» »» 7,000 kw 99 39 
aS m » 12,000 kw.  ,, fi 
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The outgoing feeders from these four sections are kept 
separate throughout the whole system. The rotary plant 
sub-station high-tension boards are in every case divided by a 
9 in. wall into two sections, which sections are again split up 
In several instances into two other sections, making four high- 
tension boards, which can all be paralleled if necessarv by 
interconnector switches. Each section is fed by a separate 
feeder which supplies outgoing feeders and transforming plant 
coupled to that section. Outgoing feeders are protected 
throughout bv predetermined time-limit relays, and incoming 
feeders, which are arranged for parallel running in case of 
emergency, have reverse relays. Up to the present it has been 
found possible to run without paralleling feeders permanently. 
Àn exterior view of Lister-drive station 1s given in Fig. 6. 

The general scheme of high-tension feeders adopted in 
Greater Liverpool is shown in the map in Fig. 7. This lay-out 
explains more fully than columns of letterpress can do the 
magaitude of the undertaking and the potentialities which it 
possesses for future development. The positions of the de- 
structor stations which contain steam-driven direct-current 


LIVERPOOL ELECTRIC SUPPLY SYSTEM. 
PLAN SHOWING PLANT CAPACITY OF ELECTRIC STATIONS. 
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BRITISH ELECTRICAL INDUSTRY.* 


(Concluded from page 40.) 


Mr. L. HARTLAND Swann thought Mr. Scholey’s exposition was piti 
able. He expected to get business without exercising the usual business. 
principles and maxims which members of the Sales Managers’ Associa- 
tion knew as little boys knew their A B C. His own experience had 
been that he could get a German machine to do what he required at a 
lower price than he could buy the British article, but usually the pur- 
chaser was sorry he had given preference to the cheaper goods. He com. 


plained that British firms had no qualified salesmen to put before the: 


prospective buyer the reasons why he should pay a fair and honest price 
for a good article rather than a low price for a bad article, which would be 
dear in the end, as it would wear out in one-third of the time. He sug. 
gested that people in the electrical business, instead of talking about the 
power of competition, should study why it was that competition had 
secured the business for foreign firms rather than for English ones. To 
his mind the foreign firms were smarter ; they studied the conditions of 
the market better and laid themselves out to convince the buyer that the 
goods they had to offer were worth the price they were charging. What 
the electrical profession wanted was lessons in salesmanship. In 
America their rule was not to wait for orders. They built the articles 
which they knew were right and worth the price and they then employed 
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sets are also marked on the map; these stations contribute ! highly qualified sales managers to go out and scll them. Mr.” Sayers” 


considerably and economically to the supply system, and are | 


kept in service only for this reason. They formed an interest- 
current one. The sub-stations contain a quantity of rotary 
and static transforming plant, but this is undergoing con- 
siderable change and extension at the present time. We will, 
therefore, leave a descriptive account of it to a future issue. 
There are 14 rotary converter sub-stations and six static sub- 
stations. 

The principal contractors for the new plant were the British 
Thomson-Houston Čo., to whom the Mirrlees- Watson Co. 
were sub-contractors for the condensing plant. 

In conclusion, we must express our thanks to Mr. Harold 
Dickinson, the city electrical engineer, and to Mr. Robinson, 
the resident engineer, Lister-drive, for their courtesy in showing 
us round the plant and system and for the supply of photo- 
graphs and drawings for the foregoing article. 


remarks only proved to him that Britishers who handled goods in Brazil 
did not understand their job. If it was necessary to have a resident man, 


: : as : : i . why should the American and the German see it and the Britisher not? 
ing portion of the original scheme when 1t was entirely a direct- | 


Mr. J. E. KixasBURY said it was with some interest he made the 
acquaintance of à body of salesmen who recognised the importance of 
their duties so far as to form themselves into an association. He was 
reminded of Goldsmith’s “ Citizen of the World," who went into a shop 
to buy silk for a nightcap, and who was induced by the salesman to buy 
a quantity of silk he did not want. Mr. Swann also reminded him of one 
of the many humorous incidents in “ Punch," where a buyer went into a 
shop for a gramaphone record and came out with a pianola. That was 
salesmanship, according to Mr. Swann. It was one form of salesmanship. 
but to him (Mr. Kingsbury) salesmanship was only one degree remove 
from statesmanship. The salesman who induced a man to buy an 
article he did not want would assuredly lead to the bankruptcy of his 
master's business, whereas the salesman who considered what the cus- 
tomer required and saw that he got that article was sure of a recurrent. 


* Discussion on “ The Position of the British Electrical Industry " 
(introduced by Mr. H. Scholey, at a meeting of the Sales Managers 
Association, on Dec. 17, 1914). 
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business, but he could assure them there were some very live people in 
that business. The electrical business in this country had suffered 
considerably from various causes. Mr. Scholey had referred to the Elec- 
tric Lighting Act of 1882. Neither Germany nor the United States 
sutfcred from such an Act. The electrical industry had suffered from the 
simple cause that the rise of the municipal spirit of that period prevented 
the application of individual enterprise to the acquisition of individual 
profit, and it had a difficulty in recovering its position. "There was also 
the absence of water-power in this country. For that reason the Cauvery 
Falls, in India, were supplied with a plant purchased by English money, 
but manufactured in America. Take the case of tramways—onc of the 
earliest applications of electric power in the United States. He had 
asked a friend why the Western Railway in Boston had been electrified, 
and he had been told that it was not because there had been any diffi- 
culty experienced with any other kind of power, but the power supply 
company wanted to sell dynamos, and the people who were manufactur- 
ing dynamos developed the electric railway system, which was put into 
operation. This development gave the American people a long start, 
and he did not think they should really complain that people in England 
gave orders abroad for something of which the results could he demon- 
strated. An English business man was as good a business man as he 
knew, and he had seen many, but the proverbial English caution some- 
times went a little too far. The English financial man had got into a 
groove. There were people perfectly right and capable of judging any 
stock which had a reputation, but anybody could do that. He could do 
it himself, without professing to be a financier. In France, Germany 
and America there was a financial link with the manufacturer which we 
lacked, but on the question of general finance and on the question of 
what Germany was able to do in the way of long credit it was perfectly 
well known that anybody could get business if they were content to get 
in on non- paving terms, but the business so built up was unsound, and 
the people who neglected that way of doing business had done so for 
very good reasons. He did not wish them to form an impression that the 
electrical business was in et alla bad wav. Let them take the case of 
submarine cables. Was there any better example of faith and enterprise 
in anv part of the world than that of the English cable pioneers * 
Hundreds of thousands of pounds were at the bottom of the sca, wasted 
and gone, and the people who were responsible put their hands in their 
pockets, and said, '" Here is more money; go ahead." It was that 
same faith, that same individual enterprise they needed, and not adven- 
titious aids or talking points. 

Mr. F. R. JoxEs said he thought Mr. Kingsbury had somewhat missed 
Mr. Swann’s point. Thirty, forty or fifty years ago, when Atlantic 
cables were being laid and that kind of thing was being done, England was 
pushing ahead and held a front place, but a difference had come over the 
scene. We had Germany on one side and America on the other, both 
progressive nations, both highly trained technical nations, real com- 
petitors such as England had never before known. If we were going to 
meet that competition something real, practical and tangible was neces- 
farv. If we had the best goods to sell—and everyone in that room 
believed we had—there was nothing undignified in presenting them to 
the world in such an attractive way that thev should command the 
respect they deserved. But we must satisfy the customer that it was 
to his interest to pay us 25 per cent. more for a so-called similar article, 
because it would last longer and give better service. 1f a man who buys 
is to be a lasting customer he must be a satisfied customer. 

Mr. E. J. Fox thought Mr. Scholey had painted rather an unhappy 
picture, but not too gloomy as far as electrical machinery was concerned. 
Qut of 30 or 40 electrical manufacturers in this country, with perhaps one 
insignificant exeeption, not one was paying any interest on his ordinary 
capital. His own firm employed about 15,000 men, and one reason for 
their success was that they understood that different types of salesmen 
were required for different classes of material. The electrical industry 
did not lend itself to the class of salesman of which Mr. Swann was an 
exponent. In the past the manufacturers of this country had had to 
compete with conditions existing in Germany which were entirely arti- 
ficial. Jf Germany granted subsidies for the export of machinery, 
painly manufacturers in this country were condemned to compete under 
conditions where it was impossible for them to succeed. He thought if 
Germany could afford to grant subsidies on things exported a partial 
answer was that, rightly or wrongly, Germany had accepted the position 
that she was primarily a fighting nation. It was obviously cheaper for 
Germany to maintain a large army not in being but employed in the 
industries of the country, subsidising those industries in return for their 
maintaining a very large reserve army ready to be called upon at any 
moment. Germany's industrial banks had undoubtedly a great deal to 
do with the extension of German trade. They had been responsible for 
bringing together various small manufacturers, and resolving the manu- 
facturing industry of Germany into two or three large groups. The 
German banks had been largely responsible for bringing about this 
Community of interests. Referring to the question of the registration of 
public companies, Mr. Fox said what seemed to him as foolish in regard 
to this side of the question was that we allowed German-owned companies 
to come over here, put down small works in some cases, and masquerade 
as English companies. On the strength of being English companies 
they Were able to obtain trade which they would never do if their real 
Constitution were appreciated. They had the right to look to the Govern- 
ment to prevent firms passing themselves off as English when in point of 
fact they were not. 

The discussion was continued by Mr. G. MACALPINE, who said that 
fome years ago he was sent out to one of our remote eastern colonies to 


order. It might be that the electrical people did not understand their 


l report on the possihilities of development of electrical power and trac- 


tion. The fact that he was going out was well known in England, and he 
had not been in the colony a single week before the managing director of 
one of the largest German companies arrived and set to work and laid 
the foundation for the capture of any trade that might be developed. 
He got it. Just prior to hisarrival in thecolony the Government of that 
part of the world had granted a loan of over £100,000 to the planters for 
the development of steam traction by laying small railway tracks through- 
out their estates. No English manufacturer sent out a representative, 
but two leading German manufacturers of steel rails sent special repre. 
sentatives, and got the whole trade. In another colony a number of 
local manufacturers got quotations for electrical machinery from Eng- 
land, and placed an order through a large London shipping house for 
transformers and transformer oil. The English shipping house knew 
nothing about the matter, separated the transformers from the oil, got 
local quotations for the cheapest Jubricating oil, and when the trans- 
formers were put together they were ruined. ‘They got too hot, and 
were burned up, and the remainder of the orders for that kind of appa- 


ratus went to Germany. Mr. Macalpine also gave other illustrations of a 


similar character. 
Mr. T. €. ELDER said Mr. Swann had been talking about selling motor 


These were sold to private individuals, and generally to people 


cars, 
In the electrical 


who did not know exactly what they were buying. 
machinery trade quite the contrary conditions prevailed. 
selling to expert buyers or, what was perhaps worse, to people who 
believed themselves to be expert buyers. [n the majority of cases it was 
the buyer who drew up the specification. On the subject of salesman- 
ship. on which Mr. Swann had favoured them with his views in a 
frank and open manner, he (Mr. Elder) remembered an instance where 
he had a tender in from a London Borough Council for a generating 
plant. The previous plant of the same character and the same size 
had heen supplied by his father two or three years before, and had given 
extraordinary satisfaction, but on the second occasion, in a total of 
£3,000, his price was £5 higher than the lowest tender. "The engineer. 
in-charge told him that he would he delighted to have his machines, and 
would be upset if he did not, but he said it was useless for him to put 
before the Council anything but the lowest tender. Where was the use 
of salesmanship in a case like that? It was realised that electricity 
was one of the most important agents in the furthering of material 
civilised progress. They were all consumers of electricity all day long 
and every hour in the dav, but there was no attempt whatever to arouse 
a sort of public enthusiasm for the spread of electricity. In America 
he had heard that a sum of £200,000 was collected by a society for the 
promotion of electrical development. All that money was subscribed 
by the manufacturers of electrical plant and apparatus to get the publie 
to “ enthuse.” British electrical interests did nothing of that kind. It 
was presided over by an academic body called the Institution of Elec- 
trical Engineers, which took no cognisance whatever of manufacturing 
business, and had repeatedly refused to do so. Whenever a German 
electrical traveller left Germany he had behind him the financial power 
of the German banks and the diplomatic power of the German Govern- 
ment, "The English traveller had nothing of the kind, no help from the 
consular service worth mentioning and no financial backing at all. 

Mr. SCHOLEY, in reply, said he had very little to answer. Mr. Swann 
had somewhat pilloried him, but as he did not suffer from competition 
he could afford to take up the position of an optimist. He thought it 
was a good thing to come to a body like the Association of Sales Managers 
to exchange ideas. 

The CHAIRMAN tendered the thanks of the association to Mr. Scholey, 
Mr. Kingsbury and other members of the electrical profession present 


that evening. 


They were 


PRIVATE BILL LEGISLATION. 


Only 63 private bill petitions have been deposited for the 1915 
session, and, as might be expected, there is a considerable drop in 
the number compared with last session. In nearly one-third of the 
total are provisions relating to electric traction, electricity supply, 


trollev and motor omnibuses, &c. 

In our issue of the 18th inst. we gave a full abstract of the Bill of the 
London County Council relating to electricitv supply in London and the 
adjoining areas. In the present issue we give an abstract of the London 
Electric Supply (No. 2) Bill, which seeks to incorporate a company to 
supply electrical energy in the administrative county of London and 
adjacent areas, to transfer to such company certain existing under- 
takings, and to make provision for improving the supply of electrical 
energy, &c. The first directors of the company are to include Messrs. 
W. F. Fladgate, H. R. Beeton, Capt. E. I. Bax, Col. R. E. Crompton, 
C.B., and Messrs. W. R. Davies, R. S. Bain, W. H. Cripps, A. E. Franklin, 
W. Leaf and J. Browne-Martin. The company is to be established for 
the purpose of *' consolidating, unifying and improving the generation 
and distribution of electrical energy for all purposes in the area of supply 
as defined by this Act, and of utilising to the best economical advantage 
all existing means of generation and distribution of electrical energy 
within the said area, and of providing from time to time such further 
generating stations, mains and works as may be required in addition to 
or in substitution for or supplemental to any existing stations or systems 
of supply, with a view to the ultimate provision within the said area of 
one system of supply of electrical energv, with concentrated generation 
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and standardised distribution formed by the amalgamation of existing 
undertakings with such additions and extensions to be provided by the 
company as may become necessary, and of supplying electrical energy for 
all purposes for which such energy can be used within the said area and 
of acquiring and carrying on or into effect any existing undertakings and 
powers for the generation, transmission and supply of electrical energy, 
whether of companies or local authorities, and of purchasing. taking on 
lease, renting or otherwise acquiring, holding and selling, exchanzing, 
letting on lease or otherwise disposing of lands and interests in or ease- 
ments in, under or over lands, buildings and works. and of breaking up 
and using streets, roads and bridges for the purpose of laving and placing 
and constructing sub-stations, mains, cables, boxes, ducts and appa- 
ratus, and of generating, purchasing, transmitting, transforming, dis- 
tributing, supplving, storing, regulating and utilising electrical energy, 
and of manufacturing, purchasing, supplying. erecting, fitting up. main- 
taining, repairing, renewing, working and using stations, dynamos, 
accumulators, motors, engines, batteries, fittings, lamps, meters, works. 
machinery, plant, stock and any materials, products, matters or things 
arising or used in the process of generating, transmitting, transforming, 
distributing, supplying or utilising. regulating or storing such energy and 
in manufacturing, using or otherwise dealing with all articles, matters and 
things as aforesaid, and of exercising such powers, doing such work, 
supplying such materials and rendering such services as may be neces- 
sary or convenient in and for the purposes aforesaid or any of them, and 
of making charges therefor, and generally of exercising all such powers 
as may be requisite or convenient for carrving on the undertaking." 

It is proposed to transfer and vest in the eompany, as and from Jan. 1, 
1916, the undertakings of the following LO companies (set out in a schedule 
to the Bill):—The Charing Cross, West End & City, the Brompton & 
Kensington & Chelsea Electricity Supply, the Central & Metropolitan 
Electric Supply, the Kensington & Knightsbridge & Notting Hill Electric 
Lighting. and the St. James's & Pall Mall Electric Light Companies, the 
London Electric Supply and Westminster Electric Supply Corpns. The 
proposed area of supply is in some respects more extensive than that of 
the London County Council, and includes the whole of the administrative 
county of London, portions of the counties of Middlesex, Hertford, 
Buckingham, Berkshire, Surrey, Essex and Kent: and, subject to the 
provisions of the Act, electrical energy shall not be supplied by the com- 
pany under the powers of the Act otherwise than (a) within the trans- 
ferred areas, (b) in bulk to authorised distributors, and (c) at any point 
in the arca of supply to any company, body or person owning or working 
any railway, tramway, canal navigation, dock or waterworks, The com- 
pany shall be under an obligation to give a supply of electrical energy in 
bulk to any authorised distributors in the area of supply provided the 
latter serve a notice upon the company specifying the point at which 
such supply is required, the maximum power and the day upon which 
such supply is required to commence, and they also enter into a contract 
for seven years such that the payment to be made for the energy required 
shall not be less than 20 per cent. per annum on the outlay incurred in 
making provision for such supply. 

The company shall, within three vears from the passing of this Act, 
submit to the Board of Trade a scheme for the provision of a system 
and mode of generation and supply of electrical energy in the area of 
supply which, having regard to existing plant installed in the trans- 
ferred undertakings or any other undertakings acquired by the company 
under the powers of this Act, shall be calculated to secure within such 
time as may be reasonable, having regard to all the circumstances of the 
case, including the conditions of supply and the systems and modes in 
existence at the passing of this Act, the consolidation of and uniformity 
in the system and mode of generation and supply of electrical energy 
throughout the area of supply. The Board of Trade may hold such 
inquiries as they think fit with reference to any such scheme, and shall 
take into consideration such representations thereon as may be made to 
them by any company or body having an interest in the subject matter 
of the scheme, and may approve such scheme with or without moditica- 
tion and upon such scheme being approved by the Board of Trade the com- 
pany shall conform to the requirements of such scheme, The Bill provides 
that as from the date when such scheme as aforesaid has been approved 
bv the Board of ‘Trade, a company or body authorised under the autho- 
rity of Parliament to supply electrical energy within the area of supply 
shall not extend any then existing generating station of or controlled 
by sueh company or body in that arca, or instal new plant in any such 
generating station, without the consent of the Board of Trade, which 
consent the Board of Trade are hereby authorised to give and in giving 
such consent the Board of Trade shall have regard to the price at which 
the company are prepared to afford the supply of energy which such 
extended generating station or new plant is intended to afford and to 
the system of generation and supply approved by the Board of Trade 
under the provisions of this section ; and if it appears to the Board that 
the company are able and willing to afford the required supply of elec- 
trical energy at a price not greater than that at which it can be afforded 
by the company or body proposing such extension or installation of new 
plant, the Board of Trade may require such company or body, instead of 
providing new or extended stations or new plant, to take a supply from 
the company upon such terms and conditions as the Board of Trade may 
think equitable. 

The capital of the company will be. £6.000,000, of which £2.0600,000 
may be preference stock entitled to a preferential dividend not exceeding 
6 per cent. per annum, the remainder being ordinary stock. The com- 
pany may create such additional capital as may be necessary for the 
purposes of the transferred undertakings. and may issuc debenture 
stock and power of borrowing up to one-third of the capital is also taken. 


A clause empowers the London County Council, or anv authority: 
hereafter established in reference to or for the ultimate acquisition of the 
svstem of supply of electrical energy in the Administrative County of 
London, to enter into agreements with the company for contribution by 
the London County Council (or such authority) towards the capital of 
the company. The dividend on the ordinary stock is limited to 8 per 
cent. per annum, and three-fourths of the surplus profits exceeding 4 per 
cent. of the ordinary stock are to be applied in reduction of the charge to- 
consumers. The transferred undertakings are not to be subject to any 
right or power of purchase, but the undertaking of the new company shall 
at the expiration of 50 vears from the date of the Act become vested in 
the London County Council (or any other purchasing authority) upon 
payment of a sum equal to the nominal value of the capital of the com- 
pany then unredeemed and all the liabilities of the company on capital 
account. The clauses also confer authority to enter into agreements 
with the London County Council or other publie authority and for the: 
acquisition of undertakings of local authorities and others. 


CORRESPONDENCE. 


-—— 
RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN. 
"IR: Four fallacies were conspicuous in the cab signal dis- 


cussicn at the recent meeting of the Institution of Mechanical 
engineers. These errors are : 


l. Cab signals should be audible only. 

2. Cab signals at present emploved in England are satis- 
factory. 

3. Railway electrification presents difficulties to ramp 
svstems. 

4. Wireless systems possess practical value. 

Of these four mistakes, the first is the only one for which 
there ever was any excuse ; but that excuse has been destroyed 
bv repeated publication ef proofs of the fact that a cab signal 
ought to be both visual and audible. It has, for instance, fre- 
quently been shown that a driver can watch the track more 
constantly and more vigilantly with a cab signal that is both 
visual and audible than he can with fixed signals alone. 

Cab signals of the kind at present employed in England have 
produced dangerous errors. [It is well known that such cab 
signals fail to fulfil an exceedingly important requirement— 
viz. that any one or more earths and for open circuits must 
not produce a dangerous error. Two cab systems that fulfil 
this specification have been proposed in England, but, strange 
to say, preference has been given to cab signals that are 
admittedly inferior to them. 

The third fallacy is quite novel, and equally surprising, in 
view of the fact that experience has conclusively proved its 
utter baselessness. The London underground railways pre- 
sent the maximum difliculty(/) that could arise—two power 
rails in addition to the two track rails. Where would be, if 
anything, even less trouble to find room for cab signal lamps 
than there has been in finding room for the stop-arm evlinders, 
&c. 

Wireless cab systems, whether Hertzian or Faradic, are 
worthless. None have yet appeared that could stand a proper 
test. In those that have been publicly tested (?) two earths 
will suffice to wreck a train, If such cab systems could be used 
at all, tunirg on the locomotive would have to be resorted to, 
and such tuning is as impossible signally as it is possible elec- 
trically. No Hertzian nor Faradic system has as vet appeared 
which gives three distinctive indications, one for " clear." a 
second for “ run slow," and a third (plainly different from both 
of the others) denoting “stop.” The writer has tested full 
size, in. England, ramp cab signals that fulfil this important 
stipulation, by which all wireless cab systems have thus far 
failed. 

[t has been said that at recent wrecks at Rugby and London 
Bridge the driver knew the distant signal was against him. and 
that “a cab signal could net tell him more.” Per contra, I 
have tested cab signals that not only could tell. but fave told, 
the driver more. A proper cab signal would have prevented 
both of these wrecks, for such a signal would have given both 
distant and heme information. 
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The latter said he had’ 


Detonator-placing machines are not nearly so safe nor 
reliable as cab signals. None of the train crew can hear the 
momentary report of a detonator any more clearly than they 
can the continual blowing of the audible cab signal. In the 
best detonator systems an exhausted magazine or a frozen or 
dirt-clogged detonater-arm, means an imperiled train; but 
an exhausted batterv or the presence of dirt or frost could not 
preduce any errors but safe ones in the best ramp type cab 


signals.—1 am, &c., 


Nottingham, Dec. 28. Wa. H. Damonp. 


ee ee a 


LEGAL INTELLIGENCE. 


— 
Coal Mines Regulations. 

At Edinburgh last week the Lord Justice-General and Lords Dundas 
and Anderson heard an appeal from a decision in the Sheritf Court at 
Hamilton. The point raised was as to the construction of the Home 
Office Regulations under the Coal Mines Act, 1911. The Shotts Iron Co. 
were convicted by Sheriff-substitute Shennan. on complaint by the 
Procurator-Fiscal of Lanarkshire, of having (between March 1 and April 
24, 1914) in Rimmon Pit, Shotts, two single-core electric cables (not 
being either flexible cables for portable apparatus or signalling. wires) 
which were not protected by a metallic covering, contrary to the regula- 
tions. Appellants contended that they were released from compliance 
with the existing regulations because the two cables were in use in the 
mine prior to June 1, 191], and were so adapted as to comply with the 
regulations then in force. The Sheriff-substitute fined appellants the 
nominal penalty of £1, holding that the regulation merely authorised the 
continued. use of an existing installation, and that when appcllants pro- 
ceeded in January last to lay a cable on a mechanical haulage road they 
were not entitled to use for this purpose any existing cable which had 
complied with the regulations before June 1, 1911, but were bound to 
provide a cable with a metallic covering which would comply with the 


new regulations. 
The Shotts Iron Co. appealed, but the Court dismissed the appeal, and 


gave respondent seven guineas expenses. 


At Barnsley Police Court on the 16th and the 23rd ult., the Wharncliffe 
Silkstone Colliery Co. (Ltd.). George Blake Walker (agent), Jonathan 
Wroe (manager) and Albert Otway (foreman electrician), of the company, 
appeared to summonses charging them with breaches of the Home Office 
regulations for the use of electricity in mines. 

The charges first dealt with were those relating to the condition of the 
electrical coal-cutting machine, which was in operation at the place when 
the explosion occurred on May 30 last, and those concerned the manager, 
Wroe, and Otway, the foreman electrician. 

Mr. Pore (for the prosecution) said he would have to prove that the 
machine contravened the regulation governing electrical machinery in 
that it was not " working or maintained so that in the normal working 
there should be no risk of open sparking." For the purposes of safety 
it was necessary that all parts that were liable to give electrical sparking 
should be enclosed in such a way that there was no danger of the ignition 
of external atmosphere. The machine had an iron cover that was bolted 
on the top with six of eight bolts, to make a flame-proof joint. When 
the machine was examined immediately after the explosion it was at 
once observed that the cover fitting on the top of the machine did not 
make a complete joint owing to the fact that the top part had received 
Injuries at the corners. There was an opening that continued right 
through into the body of the machine. The cover, instead of having its 
usual number of bolts (six or eight), had only one bolt in position. That 
raised the inference that, for some reason or other, the cover had been 
taken off, and there was also strong presumptive evidence that the 
brushes were sparking. It was agreed that the coal-cutter ought not 
to have been working in that state. The question that remained was 
whether or not the manager and the electrician could be held responsible 
for the non-maintenance and working of the machine. Under a regula- 
tion of the Coal Mines Act it was necessary for the manager to appoint, 
In writing, an electrician to supervise the apparatus. Jf the electrician 
was absent for one day or more his place had to be filled by an efficient 
substitute. It was the duty of the manager to comply with and enforce 
the regulations. He submitted that it was not sufficient for the manager 
to sav that he had appointed the most capable man he could find to do 
the work. He had to go further, and to satisfy himself that the man he 
appointed understood his duties, as well as to see that they were carried 
out to the best of his powers. 

Evidence was given by Mr. H. A. AnnorT as to the results of his 
examination of the pit after the explosion. In eross-examination. he 
agreed that the point at which fire-damp in a mine became inflammable 
"as at about 51 per cent. He believed that 1 per cent, of gas was never 
reached in that pit before the explosion. Two bolts of the top of the coal- 
Cutter were found in the pocket of George Bailey.one of the men who died. 

Lieut. R. NELSON, H.M. electrical inspector of mines, gave evidence as 
to the defects in the coal-cutting machine, but in eross-examination 
admitted that there was no electrical defect. 

Mr. Nrar, submitted that the cases failed on a technical point in 
relation to the drafting of the summoness, but the Bench decided that 


evidence must be called. 
Evidence was given by Jas. Wm. Barry (machine man), DAN JESSOP 


(foreman fitter) and ALBERT Otway (electrician). 
been electrician at the colliery for five years, and previous to that was for 


10 vears electric motor inspector under the Bradford Corporation. On 
May 2 the No. 2 machine was overhauled, and was mechanically and 
electrically perfect when sent down the pit. 

The Bench retired, and ultimately the chairman said they would 
dismiss the charges, as the Bench were of opinion there had been no: 
criminal negligence, 

Further charges of having used safety lamps not of the tvpe approved: 
on Jan. 1, 1913, and of having inadequate ventilation were also dismissed. 


Newman v. Haywood & Co. 

Before Judge Woodfall in the Westminster County Court. recently, 
Richard Newman, an apprentice, brought an action (through his father, 
Alfred Newman) against. Messrs. Haywood & Co., electrical engineers, 
claiming cancellation of his indentures on the ground that defendants 
had failed in their undertaking to teach him his business. £100 damages 
were also claimed. 

Mr. Trorrer (for plaintiff) said his client was apprenticed to defendants: 
to learn the business of an electrical engineer. He had been with the firm 
two vears and the contention was that he had not been taught such a 
knowledge of electrical engineering as was reasonable to be expected after 
The youth had been put to do mechanics 


paying a substantial premium. 
work such as putting certain portions of material together, but had not 


been made conversant with the higher branches of electrical engineering. 
Plaintiff had also been sent on errands by the works foreman at times 
when he should have been engaged in perfecting himself in the business. 
Plaintiff gave evidence in support of counsel's statement, and in cross- 
examination he denied that he was a difficult hoy to work with. Ho- 
denied that he spent a lot of his time in smoking and reading in the 
lavatory. He had been instructed in the making of electrical apparatus, 
but for the most part his work consisted in fixing portions together, 
He did not consider he had been properly taught the trade. Various 
kinds of electrical apparatus were produced, and plaintiff was asked if he 
had not himself made them, and whether it was not true that two vears 
ago he knew nothing of such work. In reply, plaintiff said that what he 
knew he had picked up himself, and had not heen taucht. The firm had 
not had to complain about making things for himself. but he might have 
been “ messing about a hit." They never refused to give him work to do, 


but it was not the right kind of work. 
In re-examination plaintiff said he was simply taught to put screws in 


and so forth, and was taught nothing as to what various things meant. 

The judge asked plaintiff to name the various specimens of work on the 
table, and having done this, his Honour asked © Who taught vou all that?" 

PraiNTIFF : ] picked it up as well as ] could. 

Mr. JENKIN, an electrical engineer, expressed the opinion that plaintitf 
had been taught very little during the period he had been apprenticed, 
but in cross-cxamination he agreed that it required a considerable amount 
of experience before a youth became expert in such work as plaintiff 


admitted he had done. 
Other evidence was given, and plaintiff was recalled and = closely 


questioned by the judge. 

Ultimately his Honour, without hearing further evidence, said he was of 
opinion that plaintiff bad entirely failed to make out his case. In his 
opinion plaintiff had proved no case at all. He was unquestionably a 
smart boy, but from what he had told the court he did not seem too 
strenuous for work. He said the foreman told him certain things and the 
rest he had to pick up himself. Could any other apprentice tell him à 
different story ? Of course the plaintiff had to pick up things and he- 
appeared to have picked them up very well. and in a way that was 
ereditable to his intelligence. His Honour said he did not sce why an 
apprentice should not be sent out occasionally on errands. It would be- 
quite a different thing if an employer so used a boy continually. If 
plaintiff had turned out the things he himself said he had, then he had 
evidently acquired a certain amount of etticiency, and he had proved that 
he did know something of installation work. The conclusion he came to 
was that plaintiff was taught his work, and that he had failed to prove that 
the indentures should be cancelled. He gave judgment for defendants 


with costs. 


Telephone Agreements. 


At Manchester County Court recently Judge Mellor heard a claim by 
the Postmaster-General for £2. 4s. 8d. for a half-vear's rental of a tele- 
phone (covering 250 calls) and for trunk calls from A. E. Newton. 

Mr. C. W. OGDEN (for the Postmaster-General) said that under the 
contract the rental became due on Jan. 9 last for a year. In February 
defendant sent a Ietter giving three months’ notice to terminate the con- 
tract. Such a notice could only be given in December, and defendant 
was informed that he would have to give six months’ notice. An account 
was sent to him and à request made fora remittance. None was sent, and 
the telephone was accordingly cut off. 

DEFENDANT said he objected to pay for 250 calls which he had not had 
the opportunity of using. 


Mr. OGDEN explained that the fees were pavable in advance. The 
claim was really for rent, not for calls, half a year's rent being considered 
equivalent to 250 calls, | 

The JvpGE said there were many matters in connection with these 
telephone agreements that might be improved. but the only wav was to 
get somebody to ventilate the matter in Parliament. ‘There were so 
many rules and provisions in the agreements that even. business men 
were apt to find, when a dispute arose, that they were faced with all sorts. 


of onerous conditions, There must be judgment for plaintiff. 
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PATENT REGORD. 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 

Whenever the date applied for differs from the dcte on which the application was lodged 
at tke Patent Office tke former is given in brackets ajter the title. 


1913 SPECIFICATIONS. 

20,806 Mitter. Apparatus for the rroduction and radiation of electrical oscillaticns. 

23,247 HoLT & MoLLER. Electrical switches or circuit-breakers. 

23,340 MARCONI'’S WIRELESS TELEGRAPH Co. & Ryan. Means for operating gas valves 
from a distance. 

Means for operating gas valves from a distance characterised in that the valve, its 
stem znd the armatures of the magnets are all contained in a gas-tight casing into 
which the pole pieces of the magnets proiect. 

25.780 AUTOMATIC TELEPHONE MFG. Co. & SrERRv. Telephone systems. 

26,273 PuitiN. Supply of current for electro-medical and therapeutical purposes. 

26.447 Freeman. Cable laying and winding apparatus. 

27,709 Baytey & Frossatr. Sienalling apparatus emploved in connection with the 
winding engines of mines and other works. 

27,734 Axt.-Ges. Brown, Boveri ET CIE. Sleeve insulators for high-tension electrical 
work. (9,12/12.) 

27,945 BgTHENOD. Method of maintaining a dynamo at a constart E.M.F. (18/1/13. 
Addition to 27,852:12.) 

28.125 Barr, Stroup & FsENCH. Apparatus for the communication of indications 
electrically, on the step-by-step system, from a transmitting station to a re- 
ceiving station. 

28.159 WrsrERN ELECTRIC Co. (Woodward, actine for Western Electric Co.) Ringing 
cut-off relay systems for telephone exchnages. 

29.562 B.T.-H.Co. (G.E.Co.) Electric switches. 

29.782 KELVIN, BorrOMLEY & Barro (LTD.) & FIELD. 
passes. 

29.822 EriLisoN & Jones. Electricswitches. (24:6,14.) 

29.984 B.T.-H.Co.. WuircHER & Wepmore. Electrical distribution systems. 


29,987 McNitt. Production of sodium and other metals from comyourds thereof by 
electrolysis. (2;1/13.) 


Suspension for mariner’s com- 


1914 SFECIFICATIONS. 
570 HARDEN, Electric induction furraces. 

1.169 SHEPHARD & McKEcHiE. Wireless teleerzph or telephone systems. 

1.174 WaoswortH. Combined starters, dynamos and ignition timers for use with 
internal-combustion engines. 

1,757 Ress & SciucriELD. Electropathic wearing apparel. 

2,741 Soc. D’ELEctTRIcITE Moss. Railway sienallire apparatus (3 2/13.) 

4.359 B.T.-H. Co. & WHITAKER. Starting cf synchronous dynamo-electric machines. 

5,019 B.T.-H. Co. (G.E. Co.) Electric distribution systems supplied by a variable- 
Speed generator in cor junction with a battery. 

In a system of distribution supplied by a variable-speed generator in connection 
with a battery and provided with a combined vibratory regulator and switch, a 
resistance controlled by the switch. said resistance being connected in series with the 
load when the generator supplies the load and short-circuited by the switch when the 
battery supplies the load. 

8,699 MEAN Electric motors and electromaenetic clutches for driving machines. 
(2 : ‘| .) 
8,855 Brooxs & Hott. Electric lighting systems of motor cars. 

In an electric liehtine system for motor cars, the employment of a dynamo which 
is wound to supply both direct current by means of theordinary commutator and also 
alternating current by means of slip-rines, the latter being connected directly to the 
head lights, and the commutator brushes supplying current to the battery and to the 
side and tail lamps of the vehicle. 

8.957 IcRANIC ErgcrRIC Co. (Cutler-Hammer Mfg. Co.) Circuit controlling devices 
for alternating currents. 
10,6!9 MurtANEY. Traversers and the like for electric railways 
11,492 GESENBACH. Ironclad electromagnets. 


APPLICATIONS FOR PATENTS. 


NorE.—T he undermentioned Applications (except those marked +) are nol open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is atixed. 


November 27, 1914. 
23.154 WoorLIscRoFT. Holders for electric incandescent lamps and the like. 
23.159 BULLEN. Pipe and electric cable saddles, clips and the like. 
23.167 ORLING & ORLING's TELEGRAPH INSTRUMENTS SYND. Telegraph circuits. 
23.168 Minter. Magnetic electric alarm. 
23,170 FINDLAY. Electric sound for detecting presence of metallic bodies in living animal 
tissues. 
23.171 Curtis, SHORT & IcRANIC ELectric Co, Control of electric motors. 
23.182 G. FuLLER, L. Futter & G. J. A. Furrer. Electric accumulators. 
23,189 JoeL. Charging electric accumulators. 


November 28, 1914. 
23,211 MacDonacp. Electric bells or gongs. (Addition to 7,638/13.) 
23.212 Dav. Electric coupling devices. 
23,231 HULLEY & CLAREMONT. Track switches for electric transporters, trolleys and the 

like. 

23.236 Cox & Co. & DoNNITHORNE. X-ray apparatus. 
23.238 Beaumont. Electric batteries. 
23,242 MIDGLEY & VANDERVELL. Electric starters for use on motor cars and the like. 
23.244 PECKHAM & THOMAS. Suspension of the trucks of tramway and other vehicles. 
23.245 Scott. Electric switches. 
23.249 Lauti. Cooling dynamos, motors and other electrical machinery. 
23.253 Mercer. Indicator for use with systems o! signalling in mines and other places. 


i l November 30, 1914. 

23269 BuTTERFIELD. Manufacture of metallic tungsten and its alloys. 

23.272 TUCKER & CRABTREE. Electric switches.* l 

23.274 RIDDLESWORTH. Device for coupling together two or more turbo motors with any 
desired phase relationship. 

23.282 AuroMATIC TELEPHONE Mre. Co. (Automatic Electric Co., U.S.) Telephone 
instruments. 

23283 Brown & Cuas. MacintosH & Co. Telephonereceivers. —— 

23232 Bucner. Electrical process for producing cyanides. (25,614, U.S.)* 

23.223 VARVEL. Electrical water heater. * 

23.314 Neiman. Electric heat radiators.* 

2332] ELEcTRIC & ORDNANCE Accessories Co. & ErTcHELLS. Control of switches for 

electric lighting or heating systems.* 


December 1. 1914. 
23,339 JacoRsEN. Contact fingers for electric drum-type controllers and the like ap- 
paratus. 
23.357 MipaLey & V^ubgeRVELL. Electric starters for use on motor cars and the like. 
23.359 Peters. Limiting reactance coils. (5:2 14. U S. * 
23,300 Ioranic ELECTRIC Co. (Cutler-Hammer Mte. Co., U.S.) Controllers for electric 
motors.” 
23.368 TRIER. Automatic rezulating apparatus for dynamo-electric machines. 
23.38) Dixon. Telegraph and like signalling systems. (5:12.13, U.S.)* 


December 2, 1914. 
23.392 Dunkley. Insulated wire and electric cable coupler. 
23,420 JouNsTON. Incandescent electric lamp-holders. 
23,438 Stone. Axle boxes for tramway cars and the like. 
23.444 RENAULT. Electric starting and illumination of motor cars. (2/12/13. France.)* 
23,445 CRONHOLM, Hoos & Nilson. Heating elements. (3/12/13, Sweden.)* 


December 3. 1914. 
23.452 CowPER-CoLEs. Electro-deposition of iron. 
23,455 CowrER-COLES. 
23.456 CowPER-CCLES. 


Electroplating metallic sheets. 
23.457 COWPER-COLES. 


Construction of electrolytic anodes, 

23.458 CowPEgR-CorES. Coatine sheets and plates in continuous lengths. 

23.459 CowPER-CorEs. Electroplating sheets and other objects. 

23,481 Ramy. Electric lamps. (32,12.13, Belzium.)® 

23.485 Warn & RICHARD PAPE. Secondary batteries or accumulators. 

23.486 BURDON. (Siemens-Schuckertwerke G.m.b.H., Germany.) Electric insulators.* 

23,436 GLUHFADENFABRIK AARAU AKT.-GEs. VORM. GMuR ET Cie. Manufacture of 
ductile tungsten. (15/1/14. Germany.)* 

23,505 ALLGEMEINE ELEKTRICITATS-GEs. Transformer connection for three-phase metal- 
vapour rectifiers. (3,12/13, Germany.)* 


December 4, 1914. 

23,513 BETULANDER AUTOMATIC TELEFHONE Co. & Warp. Automatic and semi- 
automatic telephone systems. 

23.534 ScHASCHKE. Electric lamp fittings and the like. 

23.544 B.T.-H.Co. (G.E.Co., U.S.) Electromaenetic switches. 

23.555 Lawson. Combined incandescent electric lamp and reflector.* 

23.555 Paton, Signalling apparatus for use in mines. 

23.563 CLevet & Bonneuit. Electric rinzing apparatus or other mechanism having 
polarised electromaenets. (17.12 13. Beleium.)* 

23,506 GREENE & BRITISH TABULATING MACHINE Co. Electrically-operated tabulating 
and like machines. 

23,571 APPAREILLAGE GaRbYv Soc. ANON. Electric junction boxes. (5/1213, Switzer- 
and.)* 

23,572 KuJiRal. Frequency changing trans‘ormers.® 


December 5, 1914. 
23,605 HERNE. Supports for electric lamps. 
23,028 Dortan. Mazgnetos and other electric generators. (Addition to 8391/14, 
6/12/13, France.)* 
December 7. 1914. 
23.641 BALLINGTON & Sua Ww. Sienailine and train-stoprine apparatus. 
23,653 BLAKE. Localisztion of bullets and other foreien bodies by means of X-rays. 
23.671 ORLING & ORLING’S TELEGRAPH INSTRUMENTS SYND. Telegraphic recorders and 
relays, 
23,675 CowrER-CorESs. Electro-platingiron and steel plates with other metals. 
23,676 GROGAN. Electrical heating elements. 


Decemter 8, 1914. 
23,719 Scares. Commutators of electric motcrs.* 
23.726 BENDIXEN & Mountain. Electric fire-slarm apparatus. 
23,743 LAMBOURNE. Sienalline systems particularly adapted for mine signalling. 
23,749 Watson, Waters & CALLENDER'S CaPLE & CoNSTRUCTION Co. Protective 
arrangements for electrical systems. 
23,759 CorrziNs. Induction coils. 


NEW BOOKS AND NEW EDITIONS. 


(Copies of the new books mentioned below can be obtained rost free from Tug Erec- 
TRICIAN Offices on payment of the rrices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are suppiied. It is only necessary 
to specify the number when sending remittance.] 


426. “ The Inert Gases." By H. V. A. Briscoe. 108. 6d. net. 

427. ‘ American Handbook for Electrical Engineers." 21s. net. 

428. ‘ Algebraic Invariants.” By L. E. Dickson. 258. 6d. net (5s. 9d.). 

429. “ New Time-savers in Hydraulics and Earthworks.” By C. E. 
Housden. 3s. 6d. net (3s. 10d.). 

430. ‘ Text Book of Mechanics.” 
Martin. 6s. 6d. net (6s. 10d.). 

431. “ Electric Mine Signalling Installations.” By G. W. L. Paterson. 
4s. 6d. net (4s. 10d.). 


432. © Manual of the High-speed Steam Engine." 
58, net (5s. 4d.). 

433. “ The Modern Factory: Safety, Sanitation and Welfare." By 
G. M. Price. 17s. net. 

434. " Technical Methods of Chemical Analysis.” Vol. III. 63a. net. 

435. “ Pattern-making." By Turner and Town. 4s. 6d. net (48. 10d.). 

436. “ A.B.C. of Woodworking." By C. G. Wheeler. 6s. net (6s. 4d.). 

437. “ Magnets and Electric Currents.” By J. A. Fleming. 3rdedition. 
3s. 6d. net (3s. 9d.). 

438. '" Dynamos and Electric Motor Pumping." By A. H. Avery. 

439 “ A First Course in Mathematics for Technical Students," by 
Haler and Stuart. ls. 6d. (1s. 8d.). 

440 ‘ Boilers, Economisers and Superheaters : Their Heating Power 
and Efficiency,” by R. H. Smith. 7s. 6d. net (7s. 10d.). 

441. “ Submarine Engineering," by S. F. Walker. 1s. 6d. net (1s. 9d.). 

442, “ Electric Lighting and Starting for Motor Cars," by H. H. M. 
Cross. 3s. 6d. net (3s. 9d.). 

443. “ Handbook of Construction Plant: Its Cost and Efficiency," 
by R. T. Dana. 22s. 6d. net. 


444. “ Preparations and Exercises in Inorganic Chemistry," by W. 
Lowson. 2s. 6d. (2s. 9d.). 


Ww 445. “ Dynamo and Electric Motor Building," by A. H. Avery. ls 
net (1s. 2d.). 

446. “ The Engineer Afloat.” by F. Butterworth. 1s. 6d. net (1s. 8d.). 

447. “The Real Atlantic Cable," by A. W. Holland. 1s. 6d. net (1s. 8d.) 

448. “ A Manual of the High-speed Steam Engine," by H. K. Pratt. 
5s. net (5s. 4d.). 

449. " Text Book of Inorganic Chemistry," by various authors. 
Vol. I. 10s. 6d. net (10s. 10d.*. 

450. “ A Text Book on Sound," by E. H. Barton. 
10s. net. 


451. “ Brass Furnace Practice in the United States,” by H. W. Gillett. 
4s. Gd. net (4s, 16d.) 


452. * Self-contained Rescue Apparatus for Use in Irrespirable 
Atmospheres,” by J. S. Haldane. 2s. 6d. net (2s. 9d.) 


Vol. IV., Hydraulics, By L. A. 


By H. K. Pratt. 


New edition. 


Production of tinplates and tinplate substitutes by electrolysis, 
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RETROSPECT, 1914. 


At the end of cach year it is a matter of habit, a bad habit 


maybe, to look back upon what has been done and to say 
whether or not it js illor well. In the case of the vear which 
now lies behind us the habit of previous years does not 
hold good. From the start of 1914 to the close of the 
LM.E.A. Convention at Birmingham matters electrical 
were commencing io assume a roseace hue. The winter 
season was to have been a boom one for electric lamps, fires, 
illumination material, cookirg apparatus and for everything 
appertaining to elcctricitv supply. The extension of the 
principal municipal and company svstems was to have 
proceeded apace, end such organisations as the British 
Commercial Gas Association would have found still 
further scope for their grandiloquent efforts. The pitch 
of anticipation to which the industry was being strained 
was, unfortunately, doomed never to be realised, for at 
the commencement of the winter season the war burst upon 
the commercial electrical world with alarming suddenness. 
Almost equally sudden wa: ihe manner in which the industry 
recovered from its temporarv panic and steadied down 
to a condition cf affairs which is but little removed from the 
normal. Now we sce only in a glass darkly, but when on thie 
conclusion of peace we see things clearly w? shall realise 
the degree of stabilit v and stamina which has sustained the 
bodv commercia! during the period of the war. It may be 
that even our ancestors will marvel that the strain, the | 
wearing, nervous strain of the war, could have been borne | 
with such fortitude, equanimity and resource, and with so 
little effect upon the evervday routine of the industry. 


439 


At this moment we are merely looking back. The future 
must necds be dim and blurred, and admit of progress but a 
step at a time. The retrospect of 1914, and particularly of its 
latter five months, ought to go down to history as note? 
worthy among all the varied vears of an industry like that 
of electricity which has continually been marked with the 
strangest vicissitudes. We look hopfully into the future. 
We are confident that the coming years will strengthen the 
commercial and industrial forces which now, perhaps, ilie 
latent among the many branches of electrical activity. We 
are reminded of the triumphs which British industry and 
enterprise have ultimately achieved in the face of innumer- 
able rebuffs—manv of them administercd from official 
sources ; but we ask that the record of ihe opening months 
of the Great European war, in so far as it concerns electrica] 
affairs, be cherishcd by every member of the industry. This 
appeal is not made in any spirit of braggadocio. Perhaps, 
aiter all, there is nothing to shout about ; but the fact re- 
mains that electrical engineers, in spite of the pessimists, the 
scaremongers, the opportunists ever ready to spatch illicit 
profits, and the detractors of all things British. have pur: ucd 
a normal course, maintaincd ercdit and carricd on as though 
nothing had happencd. In the midst of the swelling stream of 
orders which we believe will stcadily flow towards us during 
the coming months the sacrifices also of those who have borne 
the heat and burden of the day should not be forgotten. The 
pouring out of blood and treasure is not the only criterion by 
which such self-denial can be measured. There are those at 
home who have in some degree been penalicd, but who are 
endeavouring to carry on as though all is wcll with the world. 
Their contribution to the general grand result must not be 
overlooked. The electrical incidents of the past five months 
do not in themselves call for special comment. They must be 
taken into account later on in conjunction with whatever 
developments transpire. Forthe moment we are content with 
the knowledge that the industry, and we with it, have made 
“ business as usual " our motto, and have done our best to act 
up to both the spirit and the letter of so inspiriting a 


watchword. 


d n a EE S E E ES 


Operating Costs of Motor and Horse Delivery Vans.— In 
a report by the Chicago Municipal Markets Commission, the 
average cost of cperating motor trucks and delivery vans, in- 
cluding both the petrol and electric types, employed in making 
deliveries from departmental, meat and grocery stores in 
Chicago, is given as 43-9s. per day. This includes all items of 
operation and maintenance. The cost of doing equivalent 
work with horse vans is 67s. per day. 
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IMPORTS AND EXPORTS OF ELECTRICAL 
MANUFACTURES. 


For the week Dec. 22 to Der, 28, 1914. 


m view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See ais» note 


at foot of Imports.) 
IMPORTS. 


Into Fot.kEsroNF.-—From France : Carbons. 37 pkegs. ; glow lamps, 389 pkgs. ; glow 
lamp parts, 157 pkgs. Holland: Glow lamps, 52 pkgs. 

HurL.—Denmaik - Drv cells. 26 cases. 

LoNDoN.--Suitzerland : Elec. machinery, £73: lamps. £30; wire and cable, £260: 
carbons. £322; unenumerated. £10. U.S.A... Elec. machinery. £1.621 ; carbons. £175: 
lamps, £60 ; telephone materials. £109 ; unenumerated, 132 pkgs., and £2,102. Canada - 
Ins. tape, 24 pkez. /taly : Machinery, £81 ; wire and catle, £233; carbons, £20; un- 
enumerated, £140 and 144 pkgs. /ndía: Unenumerated, 19 pkes. Holland: Lamps, 
8 cases; wire and cable, £422: unenumerated. £688, Sweden - Lamps. £272: machi- 
nery, £165 ; unenumerated, £203. France» Carbons, 80 cases ; unenumerated, £377. 

SOUTHAMPTON. -- France ; Telezraph cable. 6 pkgs. 

LivERPOOL.—4//.S.A.; Unenumerated, 30 cases. 

Notr.—It will be seen from the above that there is still justification 
for the objection we have so frequently made to the large number of 
items in the official rturns under the mis!eading heading " unenumerated.” 
The items relate to what is described as `“ electrical goods " and ~ elec- 
trical materials,” and it is quite time, if these returns of imports and 
exports are to he accepted as serviceable to the electrical manufacturing 
industry of this country that a proper description of these at present 
unenumerated articles should be given. "These objections apply with 
equal force to the items under " Exports." 


EXPORTS. 


To AuUSTRALASIA.—Adelaiae ; Wire and cable, £275 ; machinery, £300 ; 1nenumerated, 
£167. Auckland: Machinery. £73; unenumerated, £49.  Brishare ; Wire and cable. 
£111 ; machinery, £58; unenumerated, £327. Cairns. Machinery, £132. Christchurch : 
Wire and cable. £253 Lyttieton: Unenumerated, £130. Meibourne : Wire and cable, 
£244 ; machinery. £551 ; telezraph materials. £36; unenumerated. £641. Perth: Un- 
enumerated, £39. Fort Swettenham. Machinery. £2,400. Sydney. Machinery, £560 ; 
unenumerated, £74 ; Wellington, Unenumerated. £145. 

AFrica.— Beira. Machinery, £105: unenumerated. £11. Capetown: Telegraph 
materials. £46; unenumerated, £16. Durban. Machinery, £47; wire and catle. £33; 
unenumerated. £100. Fast London. Telegraph poles and fittings, £350; unenumerated, 
£460. Port Elizabeth: Telecraph material. £54: unenumerated, £43, Srkondi. Un- 
enumerated. £48. Fgyp/ (Alexandria): Wire and cable, £99; unenumerated. £60. 

INDIA, CEYLON AND INNDO-CHINA.—Bombay « Machinery, £41; wire and catle. £14; 
unenumerated, £387. Calcutta: Machinery. £105 ; wire and cable, £456 ; unenumerated, 
£152. Colombo. Unenumerated. £54. Hong Kone. Machinery, £58. Karachi. Un- 
enumerated, £21. Madras:  Unenumerated, £73. Penang: Unenumerated. £95. 
Rangoon. Telegraph materials, £174 ; unenumerated, £695. Shanghai ; Unenumerated, 
£46 


CANADA,—Toronto. Unenumerated. £439. 

BERMUDA.—Dynamos. 38 cwt.; wire and cable, £51. 

Mat TA.—Unenumerated, £159. 

Mauritius.—Unenumerated, £101. 

St. Vincert.—-Machinery, £72. 

FRANCE.-~Bordeaux . Unenumerated, £220. Calais. Unenumerated, £50. Trepori- 
Unenumerated, £67. 

SPAIN.— Bilbao : Machinery, £335; telezraph materials, £110; unenumerated, £182. 
San Sebastian - Wire and cable, £26 ; unenumerated, £116. Canary Islands: Machinery, 
£10. 

Japan.—Dariten: Unenumerated, £25. Kobe. Unenumerated, £61. 
enumerated. £32. 

U.S.A.—New York: Unenumerated, £36. 


— 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Meetings of creditors and contributories of Electro Steel Foundries 
(Ltd.), Booth-street, Darlaston, will be held on Jan. 8 at 33, Carey- 
street, London, W.C. 

Redglo (Lt4.) is being wound up voluntarily. and Mr. E. J. Walter, 
5, Castle-stzeet, Liverpool, and Mr. P. Hutchinson. 89, Chancery- 
lane, Ardwick, Manchester, have been appointed liquidators. A 
meeting of creditors will take place at 5, Castle-st:ect, Liverpool, on 
Jan. 3. 

The Felzate Installation Co. (Ltd.) is being wound up volunt :rily, 
and Mr. A. G. West, Market. place, Reading, and 95, Cannon-st-eet, 
ndon, E.C., has been appointed liquidztor. 


QUALACHDIDHUHLH HH IL IA AOD 
ELECTRICITY SUPPLY. 
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EXTENSIONS. 

Hudder:field.— The Electricity Committee have applied to the 
Finance Committee for £20,000 for extensions of the electricity 
undertaking. 

Iiford.—1t is proposed to purchase freehold premises adjoining the 
electricity station in Thorold-road for extensions of the works. 

With regard to the tests carried out at the electricity works in con- 
nection with apparatus supplied by Boiler Air Bridges (Ltd.), the 
electrical engincer (Mr. A. H. Shaw) reports that as the result of further 
tests he is of opinion that the apparatus does what is claimed for it in 


reducing smoke, &c., and therefore the firm's offer to fit two boilers with 
bridges for £135 has been accepted. 


Seoul: Un- 
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GENERAL. 


Aylesbury.—The Council have adopted the scale of charges (set out 
in our issue of Dec. 11) proposed by the consulting engineers (Messrs, 
Kincaid, Waller, Manville & Dawson) for the supply of current to 
Messrs. Hazell, Watson & Viney’s works. 


Ballater.—The local electricity works, which are owned by Dun- 
can's Electricity Supply Co., were inaugurated on the 23rd ult. 

The contractors for the erection of the generating plant. erecting street 
poles, supply mains, &c., were Messrs. T. C. Smith & Co., and the whole of 
the work was carried out under the supervision of Mr. M. K. Cooper, 
A.M.I.E.E., engineer and manager of the company. The plant consists 
of two 68 B.H.P. suction gas engines and suction gas generators ; and each 
of the engines is coupled to a 42 kw. dynamo. There is also a Chloride 
storage battery. The plant can supply current to 4.500 25 c.p. lamps. 
There are about 100 street lamps (40 of 50 e.p. and 60 of 25 c.p.), and 
there are 120 private consumers, the total number of lamps being about 
1.500. The Great North of Scotland Railway Co. also propose to wire 
the station with 220 25 c.p. lamps. The engines are by Messrs. Fielding 
& Platt, and the dynamos of the British Electric Plant Co. 


Ballyconnell (Co. Cavan).—On the 15th inst. the official ‘naugura- 
tion of the electricity supply scheme took place. The contractor for 
the erection of the plant, overhead poles, wiring, &c., was Mr. J. C. 
Cave. 


informed the Town Council shat they propose to canvass the resi- 
dents to asce ‘tain the support likely to be accorded to an electric 
supply scheme. 


Bridlington.—-The borough electrical engineer (Mr. A. J. Beckett) 
has been granted leave of absence, as he has received a commission in 
the Army Engineering Corps. During Mr. Beckett’s absence Me. 
F. French will act as Deputy Borough Electrical Engineer. 

The Electricity and Sanitary Committees recommend that, subject to 
the approval of the L.G. Board, the proposed refuse destructor be erected 
upon a site adjoining the electricity works. 


Castletownbere (co. Cork).— At the last meeting of the Council the 
committee appointed to consider the scheme for the electric lighting 
of Castletown submitted their report. 

They stated that they had met Mr. Nugent, of Bantry, who esti- 
mated that public lighting would be required for about two miles of 
route with between 20 and 30 lamps of from 30 c.p. to 50 c.p. each. The 
scheme included the provision of a dynamo to be operated by steam (or, 
possibly, by water power), the erection of poles and overhead wires, and was 
estimated to cost £1.500. A scale of charges to private consumers, 
varying from 3d. to 6d. per lamp per weck, had been drawn up. and the 
consumer would have to bear the cost of installation, averaging 15s. per 
light. The committee thought the terms reasonable, and advised the 
Council to consider them. A public meeting had provisionally approved 
the scheme, and the Council have now also approved of it, and have 
decided to give the necessary notice asking for urban powers. 


Chester.—In order to encourage the use of electricity for domestic 
purposes it has been decided to adopt an alternative system of charg- 
ing—viz., 123 per cent. on the net annual assessment and ll. per 
unit for the amount of energy consumed. 


Clonakility.—The local electric light company is reported t5 be 
making satisfactory progress. About 45 public lamps of 50 c.p. 
each have been erected, giving satisfaction. Over 50 business and 
privete houses are also taking current. 

Glasgow.—M1. Jas. Fleming, who has resigned his position as 
treasure. of the gas and electiicity departments, has been granted & 
retiring allowance of £340 per annum, while ihe borough engineer 
(Mr. A. B. M'Donald) has been granted a superannuation allowance 
£500 per ann im. 

Hawarden.—The Rural Council have applied for sanction to 
borrow £5,840 for electricity supply works. 


Haslingden.—On Dec. 23 it was reported that there were 232 con- 
sumers actually connected and vight others awaiting connection. 
The total maximum demand for November was 344 kw. It was 
stated that there was a general increase all round, and power con- 
sumers were coming on well. 


L.C.C. Electricity Supply Scheme.— At their last meeting Hamp- 
stead (London) Council decided to support the action of other Lon- 
don Borough Councils in asking for the postponement of the London 
County Council's electricity supply bill, at least for the 1915 session. 

Penge Urban Council have requested Kent County Council to en- 
deavour to obtain a postponement of the scheme for at least the 
Parliamentary Session of 1915. 

Bromley Rural Council have also passed a similar resolution. 


London County Council. —Last week the Council sanctioned a loan 
of £22,450 to Bethnal Green Borough Council and a loan of £17,300 
: to Hampstead Borough Council for electricity supply purposes. 


| 
Banchory (Seotland).— The Streets and Lighting Committee have 
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Electricity in Doekyzrds.—Improved coal-handling facilities are- 


Luton.— At the last meeting of the Corporation it was announced 
that the amount granted to all employés of the electricity depart- 
ment on military service was sufficient t5 bring their income up to 
what they would receive if enzaged on their usual work, less a small 
deduction for their living expenses. 

The Council agreed with a recommendation of the Electricity Com- 
mittee that it was not advisable at present to join in promoting the 
LM.E.A. Bill for conferring wiring and other powers on municipalities 


owning electricity works. 

Manchester.—The Electricity Committee report that so far the 
war has not caused any decline in the use of electricity for lighting, 
heating and power purposes. In fact, the demand has slightly 
increased. 

Apart from a fortnight in August, the output of current has regularly 
shown weekly increases of from 3 to 5 per cent. over the corresponding 
times last vear. The maximum simultaneous demand on ali the generat- 
ing stations (the highest load recorded in any one hour) reached the record 
figure of 50.130 kw. on the 18th ult., against 49,897 last winter. The 
record output for one day was reached on Dec. 22, viz., 670,070 units. 
The increase is stated to be the result of several factors—new consumers 
secured (principally for industrial power), maintenance and extension of 
old consumers’ demands for industrial power (notably on Government 
contracts), and to some growth in lighting and domestic power. "The 
proportion of men enlisted to the total employed at the outbreak of war 
is rather more than 20 per cent., and the war allowances to employés 


enlisted work out at about £10,000 a vear. The additional income tax 
(or war tax) will also absorb about £4,600, but the Committee hope to 


maintain their contribution of £30,000 to the rates this year. 


Preferential Charging Acticn.— Hampstead (London) Council have 
decided to contribute à sum not exceeding £10 towards the cost of 
tizhting the ection brought by Ilford Gas Co. against Ilford Counci l 
in regard to allozed preferential charging for electricity supply. 

Luton Corporation have, however, refused to contribute to the fund. 


Saddleworth.— The Council have informed the Yorkshire Electric 
Power Co., who gre promoting a bill in which it is proposed to take 
prowess to sup] ly current in Saddleworth for lighting and power, that 
the Council have practically come to an agreement with the Stalv- 
bridce Joint Electricity Board as to electricity supply in the district. 


Southwark.—The Electric Light Committee proposes to make 
certain slight variations (as from Jan. 1) in the scale of charges for 
lighting and power, which, it is estimated, will augment the revenue 


by from £450 to £500 a year. 


Swinton and Pendlebury.— At the last meeting of the Council the 
electrical engineer, Mr. H. C. Busbridge, reported that the work for 


the public lighting scheme was in hand. 


Walsall.—Coun. Hayward has been appointed chairman, and Coun. 
Slater vice-chairman of the Electricity Committee. 
Premises have been taken for a showroom in connection with the 


electricity department. 
The Council have approved the proposal of the Electricity Committee 


à mains engineer and draughtsman be appointed at a salary of £4 per 
week, . 

Willesden.—There was a surplus of £1,606 on the working of the 
electricity undertaking for the year ended March 31 last, and the 
Electricity Committee has decided to transfer this amount to reserve 
account. 

The Electricity Committee has decided to make an allowance for energy 
not consumed by the public electric lamps which have remained unlighted 
owing to the police order, and it is proposed to base this allowance upon 
the average cost per unit as given in the accountant's report for 1913-14. 

From a report of the electrical engineer (Mr. A. W. Blake) on the pro- 
gress of the undertaking since the outbreak of the war, it appears that the 
purchase of energy from the power company for the quarter ended 
Sept. 30 last shows an increase of 16-5 per cent. compared with the same 
quarter last year. During the next four weeks there was a reduction of 
about 4 per cent. compared with last year. During the period of the 
var to the end of November 131 new consumers, representing an equiva- 
lent of 7,809 8 c.p. lamps had been connected, compared with 178 and 
12,143 8 c.p. during the same period of 1913. 


Woking.—The Board of Trade have decided to issue an order to 
the Woking Electric Supply Co. permitting them to give a supply of 
electzicity in bulk to the Ascot District Gas & Electricity Co. 


LIGHTING, POWER & HEATING NOTES. 


Dalkeith.—The Electric Supply Corpn. have notified the Town 
Council that, in view of a recent legal decision, they will be unable to 
continue the special rebate of 10 per cent. hitherto allowed because 
electric light has been used throughout the Council's premises. 


East Ham.— The Electricity Committee will make no charge to 
hirers of arc lamps during the period the lamps are not in use, owing 
to police restrictions, but they will extend the period of the agreement. ' 


4AT 
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being provided at the Sunderland Docks, and the River Wear Com- 
missioners are adopting the belt conveyor system, worked electrically. 
New electro-pneumatic gr.:in-handling appliences are also nearly 
completed at the Commissioners! warehouses at the docks. New 
cranes and rolling stock have been acquired and steps are being taken 
to dezl with the timber trade. 

Eleetrieity in Mining.—At Ccniston (Ont.) the Mond Nickel Co. 
has recently completed the ezection of new smelting works for the: 
treatment of its copper-nickel ores, most of which come from the 
Victoria and Garson mines, Electric power to operate the works is 
purchased from the Wahnapitei Power Co., which has two power 
stations in the vicinity of Coniston. 


Hospital and Infirmary Lighting.— The experiment of substituting: 
electric light for gas in two blocks at the Brentford infirmary is con- 


sidcred to have shown very good results. 
It is proposed to light the new small-pox hospital at Willesden by elec- 


tricity. 

Kinema Lighting.— Messrs. G. Weston & Sons, 170, Upper Rich- 
mond-road, S.W., and Fenchurch-strect, E.C., Londoa, have been 
responsible for the effective electric lighting at the New Royalty 
Kinema at Richmond recently erected by Mr. Joseph Mears (pro- 
prietor of the theatre) from designs of Mr. 5. W. Davis, of Gloucester. 


Poor Law Institution Lighting. -The Works Sub-committee of 
Tynemouth Guardians is considering the question of wiring the- 
adm nistrative block at the workhouse. 

The Electricity Committee recommends the Council to give the 
Guardians a stand-by supply of electricity for emergency purposes at an 
annual charge of £45, plus 2d. per unit for energy supplied, subject to a. 


10 vears' agreement. 


TRACTION NOTES. 


Exeter.— The Council have decided to double the tramway track 
between Salem-place and Elmside, at a cost of £1,020. Four new 
tramcars, with improved seats on the top, have been recently pur- 


chased. 

L.C.C. Tramways.—Hornsey Council have agreed to co-operate 
with Islington Council in opposing the London County Council's. 
proposal to construct a tramway along Stroud Green-road. 


London County Council.—At last week's sitting the adjourned. 
recommendation of the Highways Committee to expend £79,270 on 
canit! account for the reconstruction of tramways in Burdett-roa l, 


Grove-roa 1, &c., was agreed to. 

Manchester.—Last week the Tramways Committee received and 
adopted e report by the general manager (Mr. J. M. McElrov) on the 
effect of the war upon the finances of the department and the steps 
taken by the department to aid recruiting, &c. 

Mr. McElrov stated that since the outbreak of war there had been a 
considerable decrease in the revenue. Each vear since the commence- 
ment of the undertaking there had been an increase in the revenue, and 
during the last few years the annual increase had averaged 3 per cent. 
The estimated revenue for the current vear was £950,600, increase of 
£25,000, which would have permitted of applying £100.000 to relief of 
rates, and placing £102,000 to renewals fund. At the end of the financial 
year it is now estimated that the income will be about £000.000, or- 
£50,000 below the original estimate. The allowances to men who have 
joined the colours amount to £863 per week, and a new staff, not being so. 
efficient as the men who have gone to the front, has tended to increase 
the expenditure. On the other hand, savings have been effected in a 
number of ways. It is estimated that at the end of the year the depart- 
ment would be in a position to pay £100,000 in relief of rates, but it will 
only be able to place to renewals, &c., fund about £50,000. The amount 
in the fund at the end of the last vear was £468,952, and during the: 
current year it will be drawn upon for renewals to the extent of about 
£90.000. 

The number of men from the tramways department who have joined. 
the colours is 1,196, and the amount now allowed to them or their depen- 
dents is at the rate of £44,876 per annum. Men are still leaving daily to. 
enlist. The department has also assisted in the general recruiting cam- 
paign in Manchester by displaying posters, and has made an energetic 
effort to raise funds for the various relief funds by means of collections 
in the tramcars. The weekly collections since the commencement have: 
amounted to £5,827. The bills and posters have cost up to the present 
about £150. 

Free riding on the tramcars has been granted to those recruits who have 
joined the City battalions and who arc not housed at the place where 
their training is taking place. For this purpose tokens are supplied, and. 
the value of the tokens distributed has been £2,057. Immediately after 
the outbreak of war the receipts of the parcel department fell about 25. 
per cent., but since then there has been a marked recovery, and the weekly: 


receipts now average about 12 per cent. below those of last year. 


Nottingham.— The Arnold tramway route, which was inspected. 


on Tuesday, will be opened for traffic to-day (Friday). 
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TELEGRAPH NOTES. 


Radiotelegraph Notes.—The subject of the equipment of fishing 
vessels with radiotelegraph apparatus was the subject of an inter- 
‘esting contribution to the " Scotsman " of Dec. 22nd. 

It is stated that in Norway, where sea fishing is conducted along a 
great extent of coast at no great distance from the land every day, and 
sometimes several times a day, a telegram is posted outside every tele- 
graph office giving details of the progress of fishing along the coast, the 
places where the best catches are being made, the quantities landed, the 
ruling prices and the weather conditions. These. telegrams are also 
delivered to merchants and curers for a small charge. [In order to give 
the fishermen at work out in the open sea equal facilities, the utility of 
radiotelegraphy has been recognised. These deep-sea fishing vessels 
often work in flects and attended by other vessels, and if one of these 
attendant. vessels is equipped with an etlieient radio apparatus this enn 
he employed. for the benefit of the entire fleet to which this particular 
vessel is attached, Trawlers, however, and especially those 
to Germany. work more or Jess independently, and by means of their 
radio equipment (which is now becoming general) intimation is sent hom 
ving the particulars above mentioned. and the skipper of the ship, being 
in touch with the land station, is able to be instructed by the owner or 
owners of ves sls as to his movements at sea, which port he should brin 
his catch into, whether he should remein out longer or retura sooner, 
the deseription of fish particularly required, whether or not new ground 
should be tried, and soon, At the seme time the skipper reseives storm 
warnings and other information likely to be of service to him on the trip. 

In Germany, the report aces, the value of this information is thoroughly 
realised, and the fishing vessel radio equipments have been found most 
useful The first deep-sea tishing vessel to be provided vith radio 
apparatus is stated to have been a trawler, the © H. E. Cremer” of 
Ymuiden. in 1905. The German Government has given creat assistance 


we 


belonging. 


to the fishing industry in the matter of these radio equipments, as half j 


the cost (about £300) is borne by the State. The subject of radio- 
telegraphic operation is taught in manv of the semi-ofticial fishery 
schools round the German coast, as well as at large ports like Cuxhaven 
and Geestemiinde. Moreover, the “ Zieten,” the largest fishery cruiser, 
is now utilised as a school for this teaching, Much attention is giren to 
the subject in the semi-oftictal journals which are devoted to the interests 
of the fishing industry. and items of topographical information are par- 
ticularly common, "Phe Telefunken system is, of course, employed by 
the German fishing fleet, the radius of the various " stations " ranging 
from 60 to over 200 miles. [t may be added that the German Govern- 
ment, in return for State assistance, makes a knowledge of the working 
of radiotelegraphie apparatus compulsory for the certificates of skippers 
and mates, and the expense of separate operators, an expensive feature 
of the British arrangements, is thus overcom. 

As our readers are aware, several of the Hull and Grimsby fishing 
steamers are now equipped with Marconi apparatus. 


Ni ETA ATTE IURE 
EMPIRE NOTES. 


AAAA 


Australasia.—" Tenders” (Melbourne gnd 5yénev) says the 
Auckland Tramway Co. intend to inste} antometic points and signals 
op erated from a steel tower at the junction of Queen and Wellesley- 
streets, 


Toowong (Queensland) Council has decided to take into consideration 
the advisability of erecting an electric supply station, 

Mr. V. JF. Crowley, consulting engincer, has been appointed to report 
on an electric lighting scheme for Warragul (Victoria). 

The Victorian Government has decided to build a standard gauge street 
electric railway from Sandringham to Black Rock, along the coast of Port 
Phillip at a eost of over £44,000, 

Messrs. Vietor Drury & Hogan have submitted a proposal to. Dalby 
(Queensland) Council (on behalf. of a Sydney company) to lease the 
Dalby bore for the purpose of swimming baths, and to instal electricity 
and a water supply for the town. The matter has been referred to a 
committee. 

Gordon Faine (Ltd.). of Brisbane, have submitted a tender to the 
Longreach (Queensland) Council for the supply and installation of an 
electric lighting plant for the town. 

The tirst sod for the Port Adelaide electric tramway svstem was tarned 
early in November, The contract for the construction of the permanent 
way for the portion on the eastern side of the river has been let to Mr. 
Timms, at £18,727 

The '" Commonwealth Engineer " says Hastings, the largest town in 
Hawkes Bay (N.Z.), has recently inaugurated its electric supply works, 
with two 1250 kw. generating sets driven by Diesel engines, made bv 
Mirrlees, Bickerton & Day. Australian. petroleum, costing 84d. per 
gallon, is used, Fourteen units per gallon are generated on full load. 

Barcaldine (Queensland) Shire Council has decided to carry out an 
electric lighting scheme at a cost of £1.000. The order for the plant has 
heen placed with Gordon Faine (Ltd.) 

Davlesford (Victoria) Council has decided to relinquish the three 
months’ option given by the Provincial Electric Lighting Co. for the 
purchase of its plant, the price (£6,000) being considered too high. 

The electricity supply in Bundaberg (Queensland) is expected to be 


s 
mE 


— 


— 


inaugurated this month. Current is to be supplied by the Electric Supply 
Co. of Bundaberg (d.c. three-wire system at 440-220 volts). There are 
two producer plants and Kynoch suction gas engines and two 50 kw, 
E.C.C. generators, also a Premier storage battery of 600 amperes capacity 
at one hour rate of discharge. The plant was supplied and installed by 
Warburton, Franki (Ltd.) 

Brunswick (Victoria) Council (which takes current from the Melbourne 
municipal electricity works) has received permission to borrow £10,000 
to extend the electrice lighting system. 

The plans for an electric tramway to connect Fitzroy, Northcote and 
Preston (Victoria), prepared by Messrs. McCarty. Underwood & Co., has 
heen approved by the Railways Standing Committee, 

Bulli (N.S. W.) Shire Council are faced with a difficulty in connection 
with their electric lighting scheme. Certain colliery owners in the shire 
are objecting to the assess nent on the ground that their areas ere bevond 
the benefit of the light. 

A large number of men are being employed in preparatory work con- 
nected with the clectritication of the Melbourne suburban railways, nearly 
1.200 being employed at the Newport power station, besides about 450 
at the Jolimont ear repair shed and the sub-stations in course of erection 
for the Broadmeadows Sandringham linc. 

The Minister of Publie Works (Mr. Griffith) stated recently (in reply to 
a question) in the New South Wales Legislative Assembly that the pre- 
paration of information as to what quantities of railway and tramway 
rails, electrical machinery and other materials of German manufacture 
had been eontracted for or supplied to the Works Department, and the 
eost of such importations for the three vears ended June 30 last would 
entail a lengthy and costly analysis of the books of the department, 
which he did not feel justified in authorising without an order of the 
House being obtained. With regard to giving English manufacturers 
a general idea of the requirements of the Government for the next three 
vears, everything possible was being done to facilitate the placing of 
orders with British firms for such departmental requirements as had to 
be obtained from abroad. 

H.M. Trade Commissioner for Australia reports that a firm of export 
butchers in Melbourne desires to receive catalogues from United Kingdom 
manufacturers of (inter alia) electrieal, engineering and other plant and 
machinery. Communications should be addressed to H.M. Trade Com- 
nussioner for Australia, Commerce House, Melbourne. 


FOREIGN NOTES. 


Argentina.- The " Review of the River Plate " says Mr. C. Urierte 
hos applied to the Government of the Province of Buenos Aires for 
authority to equip a telephone installation in the district of Caseros. 
He asks for a 20-veaos! concession. 

The Direccion General of the Port of Buenos Aires recently called for 
tenders for the supply of electrical energy for street lighting, cranes, &c. 
Offers were received from the Italo- Argentina de Kléctricidad and the 
Compania Alemana Transatlantica. T he offers were as follows : Current 
for are lamps. Compania ftalo- Argentina, S0:0475 gold per unit, Alemana, 
80:0525 ; for cranes, lifts; &e , including maintenance of existing installa- 
tions, [talo- Argentina, SO (0235 ; ; Alemana, $0°2325. The Compania 
Alemana have since presented a new note, indicating their intention to 
disregard the purely commercial aspect of the matter in order to satisfy 
their desire to continue a service Which they have performed for so many 
years, and accordingly they reduced their offer to the level of that of the 
Italo- Argentina Co., at the same time offering additional advantages. 

A recent call for tenders for electrical material for the Provincial Tele- 
graph Department of Buenos Aires produced no offers. Inquiries have 
shown that this is due to the fact that the firms usually tendering have 
not the goods in stock, and have no immediate probability of receiving 
further supplies owing to the war. 

as been granted to Nenores D. S. Paflett: and 
T. Meüigue for the ut lisation (at the rate of 600 gallons per day) of 
the waters of the Rio Gamboa for the generation of electrical energy 
to be supplied to the town of Castro. 


France.— In order to meet the wishes of many French inquirers 
who desire to replace German goods by their British equivalents, the 
British Chamber of Commerce, Paris, has decided to publish in 
French a trade index to British VOU C RET. merchants and 
producers, which will be largely d'stributed amongst French firms. 
The index will be contined to firms of undoubted British nationality. 


Italy.—' The British vice-consul at Catania (Mr. W. A. Franck) 
reports that an agent in that city wishes to get into touch with 
United Kingdom manufacturers of electrical materia', carbons for 
are lamps, varnishes, &e. Communications to the British Vice- 
Consulate, Catania. 


Russiae.—‘The British Consul-Genezal zt Moscow reports that an 
Englishman estiblished in Moscow wishes to get into touch with 
United Kingdom menufeceturess who would be w illing to send repre- 
sentitives to Russia. He is prepared to do introductory work free 
of charge and to acco: npany represent itives on visits to buyers in 
other important commercial centres in Russia. Amongst the 


. classes of goods in great demand are electric lamps and fittings. 


Communications should be addressed to the British Consulate- 
General, Moscow. 


Vile Mey >, 
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Commerce is to develop g set of satisfactory working conditions within 


MISCELLANEOUS NOTES. the Empire in which industry can operate, and if this is accomplished 
satisfactorily à considerable increase in business should follow. The 

Competition with Germany and Austrie-Hungary.—In connection ne AN " eh Pore Si A ak sup- 
with the campeign undertaken by the Board of Trade on the advice | POT! trom among the leaders ot maus y TUNE 
of their Advisory Committee on Commercial Intelligence to assist Manchester Eləctrical Enzineering Firms and tno War.—-I: reser- 
British manufacturers and merchants to secure trade formerly in | vists, Territorials and recruits the staff of Mess. Mether & Platt 
the hends of German or Austro-Hungarian firms, the Board have | have contributed 481 men, including 18 officers, to the army and 
received 2 large number of inquiries for the names of sellers or buyers | navy. This represents 20 per cent. of the 2.400 employed. Ono 
of articles of which the sources of supply or markets have been | has been killed in ection, and another has died from wountls, whilst 
interfered with by the war. three heve been sent back wounded. 

Special arrangements have been made in the Commercial Inteligence From the works of Messrs. Ferranti Limited [34 men, or 10 per cent. 
Branch of the Board of Trade for dealing with the inquiries and lists are | of the total number of employés, have joined the army since the out break 
being prepared and circulated of articles which inquirers desire (a) to | of the war. The only casualty is one wounded. 
purchase and (b) to sell. The sixth list is now ready, and may be ob- Of the 6,900 emplovés of the British Westinghouse Electric & Mfg. Co 
tained by United Kingdom manufacturers and traders, together with | 4,012 are given as of eligible age for recruiting. The number who have 
copies of the previous lists, on application to the branch. British firms | joined the forces up to date is 1,180, or 29-5 per cent. of eligibles. Twelve 
interested in any of the goods mentioned, either as buyers or sellers, | commissions have been obtained, and 10 deaths have been notified from 
should communicate with the Director of the Commercial Intelligence 
Branch, 73, Basinghall-street, London, E.C. | 

Contraband of War.— Revised lists of absolute ard conditional 
contraband of war have been issued and take the place of the lists 
civen in our issue of Nov. 6, 1914 (p. 164). 

| T Sass patents in this country. 

The list of absolute contraband includes arms, all kinds of projectiles, Lake & C E E 28. Soutl desc oh ee 
powder and explosives, ingredients of explosives, &c., range finders and ake & Ore pat nt agents, 28, Southampton-bk cu Se ae ees 
their distinctive component parts, armour plates, ferro allovs, the metals London, W.C. ~eja] 

Special Constables and Municipal Undertakings.— M^ rvlebone 


tungsten, molybdenum, vanadium, nickel, selenium, cobalt, hematite, 
ig iron and manganese. The following ores: Wolframite, scheelite, . : 
P g ' Council have insured with the Ocean Accident & Guarentee Corpn. 


molvbdenite, manganese ore, nickel ore, chrome ore, hematite iron ore, 
zinc ore, lead ore, bauxite : aluminium, aluminia and salts of aluminium ; 
antimony, together with the sulphides and oxides of antimony : copper, 
unwrought and part wrought, and copper wire ; lead, pig. sheet or pipe ; 
barked wire and implements for fixing and cutting same; warships, 
including boats and their distinctive component parts; submarine 
sound-signalling apparatus; aeroplanes, airships, balloons and aircraft 
of all kinds, their component parts, &c. ; motor vehicles of all kinds and 
their component parts; tyres for motor vehicles and cycles; rubber 
(including raw, waste and reclaimed rubber) and goods made wholly of 
rubber: iron pyrites; mineral oils and motor spirit, except lubricating 
oils, The conditional contraband list has only been varied slightly, 


sulphur being now included in the absolute contraband list. 


the front. 
Patent Development.— The proprietor of patents Nos. 2.152 and 
2,199.1913, for " Devices end apparatus for electrocuting animals,” 


desires to make arrangements for granting licences for working the 
Communications to Messrs. Haseltine, 


eee 


their emplovés who are acting as special constables and guarding the 


Conneil's electricity generating and sub-stations, | 

The policy covers injuries or deaths caused while on police duty, and 
the premium is at the rate of £20 for 250 men for six months. The 
Council also allow from £20 to £25 a week for meals and fares of the men 


on police work. ! 

Unlicensed Wireless Installation.— Mr. A. G. Cocks, motor cycle 
expert end travelling representative of the Clyno. Engineering Co., 
who was sentenced to six months’ imprisonment by a court-martial 
at Hull on Dec. 5 for being in possession of wireless apparatus at 
Filey contrary to the provisions of the Defence of the Realm Act, 
hes been released efter hevirg served only two weeks of his sentence. 

Mr. Cocks, whose father is associated with the Birmingham police, attri- 
butes his carly liberation to the active intervention of Mr. A. A. Campbell 
Swinton and Mr. Leverton Harris, M.P. He protests that he never had 
any thought of violating the law in any shape or form. 


Dye Manufacture.— Progress is being made with the scheme for 
increasing the British supply of synthetic colours. 

In a circular issued by the Board of Trade Committee on Aniline Dyes 
it is stated that negotiations with Messrs. Read, Holliday & Sons, have 
resulted in arrangements being made for the extension of their plant. so 
as to secure a material increase in their output, and it is proposed that 
the new national company shall take over the business of that company 


Imports.— The following are official values of electrical machinery, 
| ust material and apparetus imported into this country (a) during Novem- 
imde an option which has been obtained, i intended to negotiate | per, 1914, end (b) during the current year from Jan. 1 to ov, 30. with 
ovet'and'extend; and. also to take steps Vae uuitahletito anil nent increases or decreases compared Du corresponding reriods of [913 : — 
and equip works thereon. The Committee believe that the new company | ,. Elcetrical machinery (a) £138.732 (increase £37,988), (b) £1,353,85T, 
will be in a position to make arrangements which will protect the country (increase £130,330) : telegraph and teephone cables, (a) submarine £904 
from the consequences of a famine in respect of a large proportion of the (increase £904), other than submarine ioi (decrease d (6) sub- 
dyes essential to the textile and other industries and ultimately to secure | ?"P8T!ne £1,899 (increase £1,865), other than su RUM £16,823 (decrease 
thore industries from any repetition of that foreign domination which £7,130 ; telegraph and telephone apparatus (a) £15,119 (increase £279), 
hax beon the caise of their present difficulties, It is intended that the (5) £193,976 (decrease £35,658) : other electrical wires and cables, rubber 
Board of the company (other than the Government directors) shall be insulated (a) sce (Cor Tena epa (9) ERE. (erranen ELLAS) d 
selected by the Committee and mainly composed of business men who with other insulations (a) £347 (decrease £6.403), (h) £59,641 (decrease 
are not themselves necessarily engaged in the dyeing trade. The Board oe : Bein (a) s dre d oue a hw aie 
Will be assisted by an Advisory Committee constituted from among the : prd nar (a) £5, d j e chli h (5) £55 (d Dues 
representatives of the users of dyes and will in addition have the advant- | CCo n ps Doa: uu sd Mes Piu AEN 10) RI (i Tense 
are of the advice of chemical and other experts. The Committee invite £150), (5) £3.214 (decrease Lt) r parts pii: lamps and searchlights 
those interested to fill up a form and return it on or before the lith inst. (other than carbons) (a) £7,037 (decrease £3.69 ) oy Eee 00 (decrease 
bo as to-enable them to nscertain-thecamount of share capital in the £19,448) : primary and secondary batteries (4) £10,526 (decrease £3.479), 
company which will be zulscribed and io ik (he acca is willing ti: he (b) £81,326 (increase £4,331). Total of electrical goods and apparatus, 
bound by an a inb into derma-cndomed on the donn witli e sard other than machinery and uninsulated wire, (a) £13,714 (decrease £11,104) 
oe E MEC PR e DINE i "5 (b) £1,152,017 (decrease £279,754). 


to the supply of dyes both during and after the war. 


Eleetro-Harmonie Society.— The next smoking concert will be 
£ven in the King's Hall of the Holborn Restaurant, London, this 


(Friday) evening, at eight o'clock. 

Institute of Indusiry and Commerce.—A meeting of the Imperial 
Advisory ‘ouncil of this institute was held last week for the purpose 
of considering the best. means of approaching the various Dominion 
Governments with a view to ebolishing the payment of licence taxes 
pevable by British commercial travellers in the dominions and 
colonies, end also for the purpose of considering the best means of 
bringing ebout the standardisation of company law throughout 
Great Britein. the dominions and colonies in order to facilitate 
commerce within the Empire. 

After considering the proposals, the Council decided that a memoran- 
dum should he drawn up by the institute, after consulting with the 


leading specialised trade organisations, and that this memorandum be 

submitted to the agents-general of the dominions and colonies for sub- ' £22,252 

Mission to their Tespective Governments. Both suggestions were (increase £2,958), (b) £161,167 (decrease £53,790), 
goods and apparatus, other than machinery and uninsulated wire, (a) 


‘ympathetically considered, and that everything possible will be done to 
achieve the desired result. The policy of the Institute of Industry and — £235,943 (decrease £701,112), (b) £2,833,330 (decrease £2,224,877). 
G 


Exports.— The exports of electrical machinery. material, &c.. (a) 
during Novembe-, 1914, and (b) during the current year from Jan. 1 
to Nov. 30, and the increases and decreases compared with the corre- 
sponding periods of 1913 are as follows :— 

Electrical machinery (a) £113,690 (decrease £90.374). (5) £2.040,578 
(decrease £35,514) : telegraph and telephone cables (4) submarine £34,902 
(decrease £596,349), other than submarine £29,045 (deerease £49,780), 
(b) submarine £473.493 (decrease £1,350,356), other than submarine 
£291.515 (decrease £366.409) : telegraph and telephone apparatus (a) 
£15,918 (decrease £2,708), (b) £2:3:.314 (decrease €37,176). other elec- 
trical wires and cables, rubber insulated (4) £26,584 (decrease £1.403), (b) 
£317.079 (decrease £72.111) : with other insulation (a) £29.772 (decrease 
£14.849). (b) £380,581 (decrease £132,159) : carbons (a) £447 (decrease 
£28), (b) £1.307. (decrease £2017); glow lamps (a) £16.286. (increase 
£3.086). (b) £126,650 (decrease £12,752); are lamps and searchlights (a) 
£204 (decrease £1,977), (b) £12,847 (increase £1,396): parts of arc lamps 
and searchlichts (other than carbons) (a) £190 (decrease £8,680), (4) 
(decrease £26,024) : primary and secondary batteries (4) £16,970 


29 952 
Total of electrical 
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Turbo-Generators, Auto-Transformers, &c. 

Lonpon County Council invites tenders by 11 a.m. Jan. 12 for 
the provision of two Steam Turbo-Generators of 8,000 kw. 
capacity, with Auto-Transformers, &e., for their Greenwich 
generating station. Specitications, forms of tender, &c., from 
the clerk of the Council, Sir Laurence Gomme, County Hall, 
Spring-ga-dens, S.W. See also an advertisement. 


Testing Instruments. 

Tenders are invited for the supply of Testing Instruments 
(schedule No. 356) to the AUSTRALIAN COMMONWEALTH Post- 
master-General’s Dept., Adelaide. Tender forms, specifications, 
&c., from the Commonwealth Offices, 72, Victoria-strect, 
London, S.W. Tenders to the Deputy Postmaster-General, 
Adelaide, bv Feb. 10. See also an advertisement. 


Cooling Tower, Water Tube Boilers, &c. 

The Corporation of TuNBRIDGE WELLS require tenders not 
eter than second post on Jen. 26 for (a) Cooling Tower and 
Pipework, sad (b) Two Water-tube Boilers, [eonomisers, 
Mechanica! Stokers, Pipework end Feel Heater. Specifications, 
&c.. on 2nd after Jan. 8 from the borough electrical engineer, 
Mr. R. N. Torpy, M.LE.E., A.M.L Mech. E., Eleetricity Works, 
Tunbridge Wells. See also an advertisement. 


Tramway Construction. 

London County Council require tenders by 11 a.m. Jan. 26 for 
Roadwork and Platelaving required in the reconstruction of 
tramway trackwork for the overhead system of electric traction 
in Grove-road and Burdett-road, E. Specifications from the 
Chief Engincer, Spring-gardens, S.W. 


Overhead Travelling Crane and Coal Conveying Plant. 

Leens City Council invite tenders for the supply and erection 
of Overhea Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70ft., and coal and ash handling plant. Specifi- 
cations, &c., from the manager of the Electric Lighting Depart- 
ment, Mr. C. Nelson Hefford, 1. Whitehall-road, Leeds. Tenders 
to the town clerk, Sir Robert E. Fox, by 11 a.m. Jan. 22. 


Motors, Switchgear, &c. 

BIRKENHEAD Corporation invite tenders (by Jan. 12) for 12 
months’ supply of Motors (1 H.P. to 15 H.P.) and Starters. Par- 
ticulars from Borough Electrical Engineer. 

HoRNsEY Town Council require tenders by 10 a.m. Jan. 2 for 
the supply and erection of l.t. Switchgear, &c. Forms of tender 
from the Borough Electrical Engineer. 

SHANGHAI Municipa! Council invite tenders for the supply and 
delivery f o b at British port of 68 Three-phase Induction Motors 
in various sizes between 5B HP and 60 B.H.P., with slide rails 
and liquid starters. Specifications, &c., from Messrs. Preece, 
Cardew & Snell, 8, Queen Anne's Gate, Westminster, S.W., to 
whom tenders by noon, Jan. 12. 

Wiring, &c. 

| The Secretary, Office of Public Works, Dublin, will receive 
tenders until 10 a.m. Jan. 8 for Wiring the new Police Barracks 
in Great Brunswick-street, DUBLIN. Plans and specifications 
from the Secretary. . 

EpinsurcH Corporation require tenders by Jan. 6 for 
Electric Lighting at the new workshops, King's Stables-road, 
Edinburgh. Specification, &c., from the Engineer's Office, 
Dewar-place, Edinburgh. ; 


Motor Driven Laundry Machinery. 
. PLyMovTH Guardians want tenders by Jan. 20 for supply and 
erection of Laundry Machinery, to be driven by electric motors 
or gas engines, Particulars from the Master of the Workhouse. 


Tramway Stores. 
Croyvon Corporation want tenders by 10 a.m. Jan. 25 for 
12 months’ supply of General Stores and Goods for their tram- 
ways department. Forms of tender, &c., from the Tramways 
Manager. 


Lamps. 
CAMBERWELL (London) Council require tenders by 5:30 p.m. 
Jan. 18 for one year or three years’ supply of stores, including 
Electric Lamps. Forms of tender from the Borough Engineer. 
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Electrical Stores. | 
Dvusuin Port and Docks Board want tenders by Jan. 13 for 


]2 months’ electrical supplies, &c. Forms, &c., from the 
Secretary, Westmoreland-street, Dublin. 
Turbo-Alternators, Cables, Transformers, &c. 

Messrs. Preece, Cardew, & Snell are instructed to invite tenders 
for two 1,500 kw. (2,000 k.v.a.) Turbo-alternators with Con- 
densing Plant end Switchboards, e.h.t. Cable, and Sub-station 
Switchboards an1 Transformers, required for the North Point 
generating staticn in Hoxa Kona. Specificaticns, &c., from the 
firm, 8, Quecn Anne’s-gate, Westminster, S.W., where ten lers 
are to be delivered by noon Jan. 15. 

MELBOURNE (Victoria) Corporation require tenders for the 
supply and erection of a 5,000 kw. Turbo-alternator with 
Exciter and Condensing Plant. Specification, &c., from the 
London Agents for the Corporation, Messrs. Mellwraith, 
McEacharn & Co., Billiter-square-buildings, E.C. Tenders to 
the Chairman, Electric Supply Committee, Town Hall, Mel- 
bourne, by noon Jan. 15. 

Tenders are invited for the supply of six 100 k.v.a. Single- 
phase Transformers, and also for the supply of quantities of Single- 
conductor Lead-covered Cable to the City of MELBOURNE. 
Tender forms, &c., from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Ppty. (Ltd.), 1, Billiter-square- 
buildings, London, E.C., to whom tenders by noon, Jan. 6. 

Generating Plant, Cables, &oc. 

Tenders are invited by Mossel Bay Municipality (Cape Pro- 
vince) for establishing Electricity Supply Works. Contract 
No. 1 includes Suction Gas Engines of 70 B.H.P. (or, alter- 
natively, Steam Engines), Producer Plant, Dynamos and 
Booster, Battery and Switchboard ; and Street Poles, Un-ler- 
ground Cables, Overhead Conductors, Insulators, &c. Specifica- 
tions from the Town Clerk, to whom tenders by noon Jan. 12. 


PEU IAM 
TENDERS RECEIVED AND ACCEPTED. = 
DHL 
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Power CABLES, &C.—Messrs. Johnson & Phillips have secured 
the contract for the supply and erection of main three-core paper- 
insulated lead-covered and armoured cable for power purposes, 
v.ir. cables to motors and starters, power distribution boards, and 
with the lighting and installation in connection with the complete 
electrical equipment of the new works at Magheramorne, near Bel- 
fast, of the British Portland Cement Mfg. Co. 

Cotwyn Bay.—The Council have accepted the following tenders : 

Belliss & Morcom, turbo-alternators, £7,990; Sterling Boiler Co., 
boilers, £3,701 ; Midland Engineering Co., water cooler, £585; British 
Westinghouse Co., switchgear, £1,570; British Thomson-Houston Co., 
rotary converters, £1,547, and switchgear, £585; W. T. Glover & Co., 
e.h.t. cables, £4,116 ; Bertram Thomas, wiring electricity works, £382. 

Lonpon County Councit.—The Council have accepted the tender 
of the Easton Lift Co., at £445, for supply and installation of an 
electric lift at their stores, Clerkenwell, E.C. (Six other firms ten- 
dered, amounts varying from £422 (informal tender) to £502. 

WoLVERHAMPTON.—The Electricity Committee recommend the 
Council to accept the tender of Bruce, Peebles & Co. for the repair of 
a motor-converter, at £250. 


WILLESDEN.—The Council are recommended to renew the con- 
tract with the Tudor Accumulator Co. for the maintenance of the 
Salusbury-road sub-station battery for a further 10 years at £116 
per annum. 

WINCHESTER.— W. N. Walters has obtained the contract for 
wiring the Winchester barracks. 

East Ham.—The Council is recommended to accept the tender of 
Allen & Son, at £680, for suppyling and erecting an electric motor. 

PRAHRAN AND MALVERN (VICTORIA).—The Prahran & Malvern 
Tramway Trust hes accepted the tenders of Blalen & Wallace for 
the construction of the Kew electric tramway from Victoria-strect 
bridge to Strathalbyn-street, and that of H. Teesdale Smith (at 
£13,973. 17s. 3d.) for construction of permaneat way in Hawthorn 
and Glen Huntly-roa 1s, Caulfield, and extension to Point Ormond. 
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FINANCIAL MATTERS. 


BLUE EHIUUUUIUUUUUUU RU 
MUNICIPAL ACCOUNTS. COMPANIES' MEETINGS AND REPORTS. 


[d 
Bexley.— The accounts of the electricity department for the year ; M. | 
ended March 31 show total capital expenditure £25,423 (increase CORDOBA LIGHT, POWER & TRACTION CO. (LTD.|—At the recent 
£1.263). of which £19,499 is outstanding. meeting the chairman (Mr. Geo, A. Touche, M.P.) said that the past year 
Income was £6,418 (compared with £5,069 in previous vear) and work- had been one of acute financial and commercial depression throughout 
ing expenses were £4,547 (£3,399), leaving gross profit £1,871 (£1.670). South America, but the severity of the crisis had been greatly accentuated 
Loan charges were £1,622 (£1,573) and the net surplus was £249 (£97). by the war. With good harvests a restoration of Argentine prosperity 
Units generated were 461,553 (337,197) and sold or used on works might be rapid. Their customers for light and power had grown from 
386,504 (288,200). Maximum load was 284 kw. (214 kw.), and load | Year to vear, and since 1910 the increase had been 53 per cent. They 
factor 18-55 (17-98). had had to face competition and to take defensive measures to recover 
On the tramways the capital expenditure is £98,408 (increase £1,481), the trade taken from them hy the competing company, and he could say 
of which £75,409 is outstanding. Income was £16,347 (£15,196), and that the casualties of the “ invaders " had been greater than their own. 
gross profit £4,716 (£5,079). Loan charges, &c., required £5,627 (£5,502), The number of customers who had voluntarily asked for light from their 
the net deficit being £911 (£383). Car-miles run, on Bexley lines only, | COmpany was increasing, Though there had DEEN arce TOF ATO 4 
were 292,785 (254.298), and passengers carried by Bexley ears only were entente with the representative of the competing company on an equit- 
2.270,000 (2.090,533). able basis; no agreement had been arrived at. The fact was that war 
The electrical engineer and manager (Mr. H. P. Stokes) calls attention hroke out before the negotiations were terminated, and all he could say 
to the fact that during the year (the first vear under his control) extensive | Wa~ that a hetter understanding had been established between them. In 
renewals of permanent way have been carried out. Half the cars have regard to both the light and power company and the tramway company, 
been equipped with new trucks and steel under-construction for the | 8 strict check had been put on capital expenditure, and the authorised 
bodies, this being provided out of revenue. Stores expenses have been | Programme had been carefully reviewed. For the first time a full year 8 
considerably increased (due to a new system of storekeeping being intro- dividend Mi the preference shares had to be provided, leaving £26,320 
duced), and rates and third party insurance have also increased. Not- | from £44,320 to credit of profit and loss account, There was practically 
: | no alternative but to carry the balance forward. 
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withstanding these increases, the total operating costs per car-mile are 
688d., compared with 7-22d. The tramway generating station, which 
supplies current to the electricity department, has been run at works cost. 
of 0-827d. per unit (against l-10d.). with the same plant that was in 
operation the previous year, but the load factor has improved from 


19-48 to 21-55 per cent., whilst the units generated have increased by just ! 
METER UU NEW COMPANIES, STATUTORY RETURNS, 
Chel'enham.— The accounts of the electricity department for the MORTGAGES AND CHARGES. &c. 
J 


year to March 31 lest were presented to the Lighting Committee at 


their lest meeting. 
i 26, vorki ‘x ses £10,241, 
The accounts show income £24,826, and working expenses £10,241 NEW COMPANIES. 


leaving gross profit £14,585 (compared with £13,595 in previous year). 

Interest and redemption required £10,790, leaving (with £200 brought | ACTON BATTERY CO. (LTD.) (138,700.) —Reg. Dec. 21, capital £300 in 
forward from previous year) £1.944 for disposal Units sold were | £] shares, to carry on the business of menufaeturers of and dealers in - 
2,063,938 (compared with 1,905,134). electric and other batteries, electric appliances, machinery, accessories, 
Fremantle (Western Australia).— The accounts of the municipal | &c. Private company. Reg. offiee: 99, Churchtie!ld-road, Acton, 
Middlesex. 


tramways and electricity supply undertakings for the veer ended , 

August, 1914, show receipts £55,386 (compared with £50,760 in the J. BARWELL & CO. (LIGHTING) (LTD.)—Reg. Dec. 22. capital £5,000 in 

previous year), working expenses £41.039 (£36,785), gross profit £} shares. to carry on the business of manufacturers of and dealers in 

£14,347 (£13,975) and net profit £8,005 (£7,639). lamps, brackets, globes, shades, glasses. meters, carbons, switches, 
Loughborough.—The accounts of the electricity department for | stoves, electric light and gas fittings, &c. Private company. First 

the half. v Q 20-showa proli 5 'heexrenses being directors are F. H. Barwell (permanent managing director) and H. 
ie half-vear ended Sept. 30 show a protit of £518, the expenses being j Barwell. Reg. office: Worcester Works, Clement.street, Birmingham. 


£1,767. 11s. 7d. and receipts £2,285. 2s. 8d. l 
At the meeting of the Corporation last week the chairman of the BRITANNIC ELECTRICAL CO. (LTD. )(138,743.)—Reg. Dec. 23rd. capital 
Electric Light Committee (Ald. Bumpus) said the profit showed a decrease £5,000 in £1 shares, to carry on the business of patentees, manufacturers 
compared with the corresponding half of last vear, due mainly to the and repairers of, agents for and dealers in engines, machines and 
increascd cost of coal and other exceptional expenses. mechanica! instruments and inventions, and Pa i nne ae &c. 
— The " » electricity depar the yea, | Private company. First directors are. E. A. Radnall (chairman), J. 
Palsley.—The accounts of the ele GC Cu NUR E MM Satchwell, H. Dare, C. A. Warcing and F. H. Alston (manager). Reg. 


to Mav 15 show it: rendi > £212,208 (increase £6,753), of . ib 
: ow capital expenditure £212,205 (1 i ) office : 33, Newhall-street, Birmingham. 


which £169,720 is outstanding. 

Revenue was £24,771, and working and general expenses were £14,395. | — GWALCHMAI ELECTRICITY SUPPLY CO. (LTD.;(138.726.) —Reg. Dec. 22, 
leaving gross profit £10,376. Loan charges were £10.089 and interest on capital £1,000 in £1 shares, to take over from W. E. Parry and E. S. 
bank overdrafts absorbed £395. the vear's net surplus being £283. Units Lance the business of producers and suppliers of electric light and 
generated were 4,512,838 (compared with 4.032,685 in previous year), and power, carried on by them at Gwalehmai (Anglesey) as the Gwalchmai 

Electricity Co. Private company. First directors are W. E. Parry and 


sold 3,839,857 (3,323,528). Total maximum supply demanded was 
, E. S. Lance. 


2,343 kw. (2,195 kw.). 

Tynemouth.— The accounts of the electrieity department for the HODGSON PUMP CO. (LTD.) (138,581.)—Reg. Dec. 10, capita! £20,000 
year ended March 31, 1914, show gross capital outlay £95.384 in £1 shares, to take over certain patents relating to the Sunturbo pump, 
(increase £720), of which £34,108 hes been red «med. to adopt a certain agreement, and to carry on the business of electrical 

Revenue was £21,544 (compared with £18,883 in previous yeer), and and general engineers, manufacturers of pumps and mechanical and 
gToss profit was £8,118 (£7,215). Interest, sinking fund and apparatus engineering devices in connection with pumps and pumping machinery, 
bought amounted to £6,330 (£6,371), and the net profit was £1,787 (£945). &e. First directors are G. W. Grimshaw, W. Norris, F. K. Woodroffe 
Units sold from the Corporation's mains were 1,916,178 (1,760,471) and and H. C. Hodgson. 
bought and sold as bulk supply 2,076473 (1.985.631). Total costs were MAUD & TURNER (LTD.) (138.596.)—Reg. Dee. 11, capital £12,000 

Bild. (0-911d.) per unit sold, or 1-652d. (L-761d.) including cepital in £} shares, to take over the freehold works and premises known as 
charges, and the average price obtained was 1-76d. (1-78d.) P | Perseverence Works, Halifax, and the business carried on thereat, to. 
gee borough electrical engineer, Mr. C. Turnbull, seys, in his report, — adopt a certain agreement, and to carry on the business of tool makers, 

e motors connected to the mains aggregate 9.569 H.P. Electric cooking mechanical and electrical engineers, manufacturers of dvnamos, motors, 

i ne made much progress in the borough, but, with improvements — &c — Private company. First dizectors are G. Stirk, E. Stirk. R. Stirk 
which are being made in apparatus, there is reason to think progress will | and J. G. Stirk. Reg. office: Perseverence Works, Gibbett.street, 
: more rapid in the future. Mr. Turnbull says it is es that such | Halifax. l 

Pparatus should be used by members of the Electricity o urtment so 
that. experience may wu to enable suitable EE E STANDARD WOODWORK MANUFACTURINGJCO. (LTD.) (138,718.)—Reg. 
to be made to other consumers. The proper development of the demand | Dec. 21. capital £50,000 in 5.000 8 per cent. cumulative preference shares 
for electrical accessories is hampered by the want of showrooms, and it is | of £5 each and 25,000 ordinary shares of £1 each, to take over the business 
hoped that powers will be obtained in the near future by which this large of wood-workers, cabinet makers and manufacturers, carried on by the 

` Standard Woodwork Co. at Willesden, to carry on the same, and thè 


field can be exploited. 


" 446 


business of woodturners, joiners, timber merchants, manufacturers of 
switehboards, bell cases, electric batteries and other accessories for 
telephones and electric bells and telegraph apparatus, &c.. and to adopt 
an agreement with L. Godsell. Private company. First directors are L. 
Godsell (permanent) and J. Goodland. 

STENTOPHONE MAGNEIO WORKS (LTD.) (138.625.)—Reg. Dec. 14, 
capital £1,000 in £1 shares, to carry on business of manufacturers of and 
dealers in magnetos suitable for use with internal combustion engines, 
manufacturers of dynamos for lighting and other purposes. motor and 
motor cycle accessories, &e. Private company. First directors are 
A. A. Treloggan and H. Price. - 

| STATUTORY RETURNS. 

FELD BROS. & CO. (LTD.)— In return to Oct. | capital is £5.000 in £1 
shares. 1.404 shares taken np. £l per share called up and paid on 404 
shares. {£1,000 considered as paid on the remainder, Mortgages and 
charges nil. 

LIVERPOOL ELECTRIC CABLE CO. (LTD.'—Capitul in return to July 21 
is £20,000 in £I shares. 10,000 shares taken up. £7,883 paid: £2167 
considered as paid. Mortgages and charges nil. 

LLANGEFNI ELECTRIC LIGHT & POWER CO. (LTD. )—Returnto April 15 
gives capital as £3.000 in £1 shares (2,730. preferenee and 250 ordinary). 
2,566 preference and 250 ordinary shares taken up. £2.506 paid, £230 
considered as paid. — Mortgazes and charges, £1,900. 

LLANGOLLEN& DISTRICT ELECTRIC L'GHT & POWER CO. (LTD.'—The 
capital in return to Sept. 2 ds £6,000 in £I shares (2.500 preference), 2.114 
shares taken up. £1 per share called up and £2,110. Los, paid. Mort- 
gages and charges, £2,800. 

MA NAOS TRAMWAYS & LIGHT CO. (LTD..—Return to Sept. 9, 1914 
gives capital as £200,000 m £1 shares. All shares taken up. £100 paid 
£299,900 considered as paid. Mortgages and charges, £296,300. 

NEWTONS (LTD.)— According to return to Oct. 6 capital is £10,000 in 
£10 shares. 3,265 shares taken up and £18.650 paid; £14,000 consi- 
dered as paid. Mortgages and charges, £14,000. 


MORTGAGES AND CHARGES. 


BRILLIANT ARC LAMP CO. ENIGNEERING CO, (LTD.)—Particulars of 
£100 second debentures, created Dee. 7, 1914, have been tiled, amount 
of present issue being £30. Property charged : Company's undertaking 
and property, present and future. No trustees. 

CUNNINGHAM (LTD.)i—2nd mortgage dated Dee. 16, 1914, to secure 
£1,200, charged on company’s undertaking and property, present and 
future. subject to a certain debenture. Holder: E. H. Hawkins. 

ELECTRICAL INSTALLATIONS (LTD.)--À memorandum of satisfaction 
to the extent of £100 on Dec. 10, 1914, of debentures dated Dec. 5, 1906, 
securing £2,000, has been filed. 

RESIDE & CO. (LTD.;—Assignment ola book debt dated Nov. 23, 1914, 
to secure £50. Holders: Halifax Com nercial Banking Co. 


“ge RECEIVER >HIPS. 

CUNNINGHAM (LTD )—Two notices, one to the effect that E. H. 
Hawkins, 4, Charterhouse-square, E.C.. was appointed receiver on 
Dee. 17, 1914, under powers contained in ]st mortgage debentures dated 
Dec. 22. 1913, and the other that C. G. J. Betts, 171, Edgware-road, W.. 
ceased to act as receiver the same date. 

ELECTRIC IGNITION CO. (LTD.'—R. A. Felton, 131, Edmund-street, 
Birmingham, ceased to act as receiver or manager on Nov. 2, 1914. 

- ELECTROMOBILE CO. (L!D.;—5. Cole. Sardinia House, Kingsway, W.C., 
ceased to act as receiver or manager on Aug. 4. 1914. 

'R. HERBERT & CO. (LTD.)—Notice of appointment of G. E. Corfield, 
Balfour House, Finsbury- pavement, B.C., as receiver, on Dec. 4, under 
powers contained in debentures dated Jan. 2, 1914. has been filed. 

LAVAL IGNITER CO. (LTD.)—Notice of appointment of J. D. Kerr, 5, 
Waterloo-street, Birmingham, as receiver or manager on Dec. 5, 1914, 
under powers contained in debenture dated June 11, 1910, has been filed. 


CITY NOTES. 


—M—— po 
MEMORANDA (Dec. 31).—Bank rate 5 per cent. (since Aug. 8, 1914). 
Price of silver, 22}d. 


BELL TELEPHONE CO. OF CANADA (LTD.)—A dividend of 2 per cent. 

has been declared for the quarter ending Dec. 3l. 

` COMPANIES TO BE STRUCK OFF THE REGISTER.—The following com- 
panies are to be struck off the register of Joint-Stock Companies unless 
cause to the eontrary is shown before March 18 next.:— 

British Tungsten Metals, Electrical Regulators & Economisers, Frank 
Suter & Co.. Haskin Wood Vulcanising Co., Indestructible Accumulators, 
Indicating Fuse & General Mfg. Co., International Electric Transport & 
Enterprise Co, of Alsace-Lorraine, Leeds & Bradford District Electric 
Railways, Seclf-Writer Advertising Signs, Telephone Disinfecting Co. 

FULLER ACCUMULATOR CO. (LTD.)—The directors’ report shows & 
net profit of £8,622, out of which it is proposed to pay a dividend on the 
ordinary shares at rate of 9 per cent., to place to reserve £3,344, including 
£2,500 now on deposit at bankers, 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—The directors 
have declared a six months’ dividend at the rate of 6 per cent. per annum 
(less tax) on the preference shares, making the cumulative dividend paid 
up to June 30, 1913. 

WINNIPEG ELECTRIC RAILWAY C0.—4 dividend at the rate of 3 per 
cent. for the quarter ended Dec. 31 is announced. 
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METAL PRICES. 
Messrs. J. B. Garnham & Sons, 132, Upper Thamesstreet. London, E.C., 
date December 30, the following as the present basis prices of quote unde 
New METALS. per lb. 
Solid Drawn Brass Tubes........  8łd. 
Solid Drawn Copper Tubes ...... 104d. 
Brazed Copper Tubes .......... dOid. 


Antimony *e5090002520609606€ agian 
English Lead.............. £19 10 0 


Brazed Brass Tubes ............ 104d. OLD METALS. per ton 
Brass Wire... ccc ece*06c2200€ 83. Clean Scrap Copper ......«. £51 10 0 
Copper Wire ..... s rare te ip NC 9d. | Braziery Copper Scrap...... £48 0 0 
Rolled Brass ...... secscscecces 7d. | Clean Scrap Brass.......... £40 10 0 
Brass Sheets *5e€*.02205009990í0€09090€699 84d. Oid Lead ?56€52*9906082090*92099 £17 10 0 
Old ZilCivos s i dn vit ecs £18 0 0 
per ton. | Hollow Pewter ............ £90 0 0 
Copper Sheets -"..9 "9229 £78 0 0 Black Pewter. s e9009000€202996 £56 0 0 
Speer cae otf ecce 9 eee £27 2 6 Gun Metal ..-.-cecscocevece €52 0 0 
Mr. A. Joseph, Earl-street, London-road, Southwark. London, S.E., quotes under date 

December 29, the following prices of ScRAP METALS :— 

per ton. per ton. 
New Aluminium Cuttings... £64 O0 O Lead (less usual Draft)...... £18 9 0 
Gean Mixed Brass ......... £10 12 O Tea Lead. ........ eee £17 0 0 
Clean Coppor... esee £52 0 0 Old Zinc....... sxxaiesx bel 190-0 
Braziery Copper....- bie gine £18 O0 0O | Hollow Pewter ............ £105 0 0 
Gun Metal ..... —— á £52 0 0 Shaped Black Pewter ...... £75 0 0 


Mr. Joseph can suppiy solder at the followine prices per ton: Plumber's Solder (in bar 
or strip), £25, Commercial Tinman's Solder, £33; Blowpipe Solder, £95. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 


LINE E | 2 Inc. " dec. LEE um. 
ended. a) 0.0 Inc. or dec, 
| B 3 clei Amount. | (a) 
t £ £ £ 


Aberdeen Corporation .. » 


Anglo-Argentine sesoses. Dec. 23, £2,765 | — 6,697 | t53 12,740,729 |— 108 326 
Renton ardor lf Deus cs es mE EE 443} -+ | 3| 39 | 17.204 |. 596 
Ayr Corporation... «es |. — 20 2:0 | — 24 32 12,152 |— 1,040 
Bath Electric Trams, Ltd: ,, 23 | 748 | + 18; Sl 48,384 |. tQ 
Birkenheau Corporation..| , 27 1,255 | — 75 | 39 48921 |. 1.721 
t Birmingham Corporation. » 20| 12593: — 628] 39 472,046 |4 9,05 
Blackburn Corporation .. » 23 10081 | — 337| 39 43978 |. 1294 
Bolton Corporation s.e». eo 20 2,442: — 131 | 238 102,875 | 1.416 
Bournemouth Corporation vee ee 1,65) + tO) 38 78.204 |e 3.766 
Brad% ru Corporation ....| 4  19| 5,667) + 186| 38 | 234895 |+ 9.054 
Brighton Corporation ...-. » 42 914 | — 105, 339 43,530 |— 564 
t Bristol Trams & Carriage ee) 9715 | + 3: 51 449.090 |+ 20.590 
Burnley Corporation ...- » 20 1.656 | — 368 12 17,082 |—  4,1C0 
Burton Corporation... ... d 27 308 | -- 28 | 39 11,615 |+ 171 
Bury Corporation ....... ME 27 1.225 | — 132 | 139 92915 |— 150 
Calcutta Tramways Co. ..! ,, 206 | R62,574 | —R88,200 12 |nR611,740 |+ n19.652 
JSamborne-Redruth .....| ,, 26 155| — 16] 52 7106 | 24 
Cardiff Corporation ...... 2 Vs : EX 
Central London Railway.. s ee . m vs it 
City & South London Rly. es | cs ea Wi ase 
Cork Electric TramsCo...| ,, 24! “5:0! 4 "15! 51 | 25467 — 172 
Croydon Corporation .... » 18, L627; — 8, 37 64,547 |4 1,974 
Derby Corporation .....-| p " P | — 63] $39 39220 |} 637 
ver Ul poration cec] o ” 2 X 38 9,734 
eae Ü Lucan Railway . os "a E se id ia x à = - 
ub in nited ee ee ee » 5 6,375 — 793 i 51 300,926 A 380 
EE ee —€—— Ke 2s 1,244 | — 101 | 122 40,939 T M. 
as am UNCLI «scvece »" 6 1,311 3 45,920 
Erith Urban Council... s. s sie * M i "n i P dn 
Exeter Corporation...» » 26 337 | — 71 39 13,01 |4 221 
Glasgow Corporation...-- » 26] 20,257! — 804] 30 604,333 j— 2,893 
Glossop Trams ..eceeeess| np 20 113 | — 25 | 52 6.194 j= 513 
Gloucester Corpn. .......| n 23 329 | — 21 | 38 12,65? j= 19 
tHalitax Corporation ..... » 24 2,025 | — 19 | 38 86,058 |+ 2,t64 
Hastings Elec. Trams Co.. » 23 784 | — 6| 12 11,545 |— 542 
Hong Kong... eee ere » 20 | $19,038; — §50% ; m i 
Huadersticid Corpn...+-- » 22, 2608 | + 189 32 111,867 i+ 9,079 
Hull Corporation se... e. sie 20 3035., — 339 39 120,625 |— 2,414 
Ilford District Council....|  ,, 206 tS5' + 141] 38 22,201 j+ 4,572 
Ilkeston Corporation..... ik! n 140 | — 25| 38 4947 .— 265 
Ipswich Corporation esee. » £0 430 ; — 14| 39 17:927 J 289 
Isle Ot TnanctQo.- re p- 29 337 | = 67 | |12 4127 — 649 
Kilinarnock Corporation.. n — ui 149 | — =| 32 5,219 |= 483 
Lanarkshire Trams Co. .. » 24 1,726 | — 36' SI 94.861 + 6,677 
Lancasnire United "o n 23 1499 | — 95 | 151 82,792 + 3.189 
Leeds Corporation sesse. » 20 8715 | + 191 39 321,584 |4} 6,069 
Leicester Corporation .... » 20 2,935 | = 15l 52 147,514 |4 2136 
Leith Corporation ...... sc x5 608 t. 32 23,203 ix. 199 
i run By eben iced " ae is A 
iverpool Corporation.... „ 26 ; a | 5, 
ud Querneso Rives "T 2 di 871 Kal hod + 599 
landudnoxColwynDBayte » 25 173| +` 4 3 495 |4 "M 
London County Council .. » 10, 36, aie e - 
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NOTES. 


Electricity Supply at Birmingham. 

TuE effect of the war is being felt in a very special way 
at the present moment at Birmingham. There is not, as 
might perhaps at one time have been thought, a lack of 
work to be done ; indeed, the position is quite in the other 
direction, with a result that the Electricitv Supplv Com- 
mitte» have found themselves with a large number of appli- 


So much is this the case that special 
It will be 


cations for power. 
steps are being taken to meet the demand. 
remembered that a new power house is in the course of 
erection, but this will not be available for supplying power 
till the winter of 1916-17. In order to meet the ordinary 
demand it was the intention of the Committee to instal 
5.000 kw. of temporary plant at one of the stations. This 
In itself seems rather a curious policy, and it would appear 
as if the Committee had not been sufficiently alive to the 
progress that has been made, for capital spent on tem- 
porary plant cannot be invested very satisfactorily. All 
calculations now, however, have been upset by the demands 
made bv manufacturers of war materials, who, up to the 
present, have asked for 11,000 kw., and there seems to be 
no doubt that still greater demands will arise in the near 
future. [t is impossible to cope with this new demand by 
putting in temporary plant in thenew powerstation without 
interfering with the normal progress of the work. It has, 


therefore, been decided to utilise some land near bv, and to 
put down temporary plant to the extent of 10,000 kw., at a 
cost of £97,300. This will, of necessity, cause some waste of 
monev, and it is anticipated that a sum of £10,000 will cease 
to be remunerative after the temporary station is dis- 
mantled. Under the special circumstances, however, the 
Committee have decided to proceed with this work, and to 
do so in anticipation of the sanction of the Local Govern- 
ment Board. We are pleased to see that this patriotic 


action has been endorsed by the Corporation. 


Consular Reports on German Trade. 

WE do not doub: that a verv great deal of help would be 
given to this country by consular reports on foreign trade, 
provided they are drawn up by really competent persons 
and that the consuls are British. To employ, for example, 
German consuls for the purpose seems to be the height of 
absurdity. The time has gone by, at least for the moment, 
when reports of this kind can be sent from Germany, but 
the latest report on the trade of that country for 1913, by 
Sir Francis OPPENHEIMER, H.M. Commercial Attaché in 
Germany, is of distinct interest. We give some extracts 
from this report in another column. To a large extent it 1s 
concerned with syndicate control. The ery for syndication 
has become louder and louder as depression has set in. 
Evidently the year 1913 was far from satisfactory finan- 
cially, for unemployment exceeded that of the critical year 
198. It seems that a distinction must be drawn between 
the position of firms controlled by syndication and that of 
the largest works, which are more or less independent of it. 
The latter, owing to their world-wide organisation, are much 
more independent of local conditions. Further, there is a 
tendenev, according to this report, for large concerns to 
effect a financial combination with their own consumers, and 
in general to control the whole line of production m which 
they are interested. For example, the Mannesmann Tube 
Works now controls a complete line of production, from coal 


to tubes. 
emma ena 


THE position of the finishing industries does not seem to 
be so satisfactorv, for export becomes difficult when there is 
much over production among the manufacturers of half- 
finished goods. Sir Francis does not consider that the 
export bounties granted to German exporters are a satis- 
factory compensation for the difference between the home 
and foreign selling prices of half-finished goods. The 
result is that the finishing industries are forced to resort to 


the cheapest possible labour and to the greater use of 
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machinery, and on account of the latter they are becoming 
unwilling to depart from their ordinary patterns. It is 
interesting to note that a general trade depression in Ger- 
many is apt to prove profitable to the electrical industry, 
as the other industries introduce electrical methods in order 
to save money. Information of the kind contained in this 
report is undoubtedly interesting, and we think it would be 
well if more of it were available. There is a good deal of 
scepticism, on the one hand, in this country as to what is done 
commercially in Germany, while, on the other hand, there 
seems to be a tendency in some quarters to accept anv loose 
statements, which may be altogether without foundation. 
Careful examination on the part of our consuls ought to give 
us the truth. | 


Railway Cab Signalling. 

WE are glad to see that the subject of cab signalling on 
railways is again receiving the attention of the Institution of 
Mechanical Engineers. A number of Papers, of which we 
give abstracts, were read last month, and should do some- 
thing to focus attention on this important subject. At 
present the whole question is very much in the experi- 
mental stage, and we probably have a long way to go before 
reaching a really satisfactory system. Jn this connection 
we should like to draw attention to the warning given bv 
Mr. J. SAYERS in our correspondence columns this week— 
namely, that it 1s most important for anyone investigating 
this subject to make himself thoroughly acquainted first of 
all with the traffic requirements. A suggested system may 
be most excellent in theory, but it will be useless if, on 
account of certain conditions necessitated by the handling 
of traffic, it cannot be easily applied. It is, perhaps, all the 
more desirable to give a warning of this kind in the present 
instance, as no doubt some of our pioneers in electric trac- 
tion suffered from thelack of a proper understanding of the 
conditions which had to be met. 


ara ei re Er Ec e RUNE (D aile m Á—ÀÀ—À——M—M —— 


Royal Engineers (T.F.)— The following appointments have 
been made :— 

Tyne Electrical Engineers: Reith S. M. Scott (late Second Lieut. of 
this unit), Chas. F. Scott, Wilfrid Sharp, Eben. H. Gibbon and Gerald 
J. N. Deane to be Second Lieutenants. 

London Electrical Engineers : H. F. G. Roose and Corp. A. M. Searle 
to be Second-Lieutenants. 

Electric Machinery on Ships.—In a Blue Book issued this 
week, giving the first report of the Board of Trade Committee 
on the Sub-division of Merchant Ships (popularly known as the 
Bulkhead Committee) reference is made to electrical machinery 
on ships. The committee suggest that where electrical machi- 
nery is placed below the bulkhead deck an independent source 
of power should be fitted on or above that deck, this auxiliary 
plant to be worked daily, so as to be available for general use 
in connection with safety appliances. 

Divisional Engineers, Royal Naval Division.—The Institu- 
tion of Electrical Engineers is informed that it has been decided 
to form another field company of engineers for the Roval Naval 
Division. It is desired that at least two sections of the new 
company should consist of highly trained men, and applica- 
tions are accordingly invited from members of the Institution 
between the ages of 19 and 35. It is understood that the rates 
of pay and the duties are the same as those of the Royal 
Engineers. Applications should be addressed to Captam 

Harrison, Adjutant, Divisional Evgineers, R.N.D., 2, The 
Downs, Dover-road, Walmer. It will be remembered that the 
engineer units of the division consist largely of members of the 
Institutions of Civil, Electrical and Mechanical Engineers. 


en 


Nearly 100 of those who joined these units since they were 
formed last September have received commissions in the army, 


New Year’s Honours.—The New Year’s Honour List, which 
was published last Friday, contains the following names which 
are familiar to our readers :— 

Kyicuts: Horatio Brevitt, town clerk of Wolverhampton. 

John Cowan, Chairman of Redpath, Brown & Co., Edinburgh. 

James Johnston Dobbie, D.Sc., F.R.S., principal of the Government 
Laboratories. He was professor of Chemistry at the University College 
of North Wales for nearly 20 vears and director of the Roval Scottish 
Museum at Edinburgh from 1903 to 1909. : 

Frank Watson Dyson, F.R.S., Astronomer Royal since 1910. He was 
chief assistant at the Royal Observatory, Greenwich, for 10 vears, and 
Astronomer Royal for Scotland from 1905 to 1910. 

Herbert Ashcombe Walker, general manager of the London & South- 
Western Railway. He was previously with the London & North 
Western Railway, of which he was assistant general manager for the year 
before he joined the South-Western Company in 1912. 

George Cunningham Buchanan, C.I.E., M.Inst.C. EF., chairman and 
chief engineer of the Commissioners for the Port of Rangoon, Burma. 

ORDER OF THE INDIAN Empire, C.I.E.: Edward Rawson Gardiner, 
Indian Public Works Department, chief engineer and secretary to the 
Government of Bihar and Orissa. 

George Thomas Barlow, superintending engineer, Irrigation Branch, 
Publie Works Department, United Provinces. 

William Peter Sangster, Indian Public Works Department, executive 
engineer, Malakand Division, Upper Swat River Canal, North-West 
Frontier Province. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We publish a further instalment of Mr. G. H. Green's article on the 
“ Western Electric Machine-Switching Telephone System " (p. 453). 


Mr. August Hund contributes an article on '* A New Method for the 
Measurement of the Logarithmic Decrement of Condensers " (p. 458). 


We give a translation of a Paper on the * Proposed Work to be 
Undertaken by the International Commission on Wireless Tele. 
graphy," by Mr. W. Duddell (p. 456). 

Extracts from a series of five brief Papers on “Audible and Other 
Cab Signals on British Railways," which were read last month 
before the Institution of Mechanical Engineers, appear on p. 450. 


An abstract of a Paper on the " Magnetisation of Iron at High 
Flux Density with Alternating Currents," by Mr. J. S. Nicholson, ie 
given (p. 464). 

An interesting report by the British Commercial Attaché in 
Germany on the trade of Germany for 1913 is abstracted on p. 475. 


OBITUARY. 


JOHANN WILHELM Hirrorr.—Through the death of Prof. J. W. 
Hittorf, at the age of 90 years, Germany loses one of her oldest and 
best known physicists. His researches were largely concerned with 
physical chemistry, probably his best-known contribution being that 
upon the variations of concentration in the neighbourhood of the 
electrodes during electrolysis, owing to unequal ionic velocities. 
This work received very little attention at the time when it was first 
published, and was, indeed, not regarded favourably, but 20 years 
later the importance of the investigation came to be realised. His 
other work was concerned with spectra, the passage of electricity 
through gases, passivity and other subjects. 


PERSONAL. 


King Victor Emmanuel has signed the decree appointing Signor 
GvIGLIELMO Marconi a Senator. [t was intended to have conferred 
this honour upon Mr. Marconi last year, but that he had not then 
reached the statutory age of 40 years. 


Mr. W. P. SLATER, one of the few of the pioneers in telegraphy now 
remaining with us, to-day (Jan. 8) celebrates his golden wedding and 
his 52nd year's entry into the telegraph service. 

Born in 1846, Mr. Slater entered the service of the Electric Telegraph 
Co. at Southampton in 1863, and in April, 1865, left for Egypt for 
service with the telegraph staff of the Egyptian Government. In 
March, 1869, he was transferred to Ismailia, and had charge of the 
inauguration festivities at the opening of the Suez Canal in November of 
that year. After a period of rest, necessitated in 1872 by a bad attack of 
granula ophthalmia, at the boginming of 1873 he spent much time in the 
late Lord Kelvin's laboratory in order to acquire knowledge of the work- 
ing of submarine cables, and he subsequently joined Prof. Fleeming 
Jenkin's staff, later hecoming first superintendent at Rio Janeiro, where 
h^ was in charge when the Emperor of Brazil, Dom Pedro IL, opened the 
cable service on Jan. 1, 1874. His work then took him to the north of 
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Brazil, but he returned to Rio in 1883 as representative and general 
superintendent in Brazil of the then Western & Brazilian Telegraph Co. 
In 1891 he was transferred to Buenos Ayres and was concerned with the 
inception and construction of the Pacific & European Co.'s aerial and 
subterranean line connecting Buenos Ayres, with Valparaiso. He was 
decorated with the Order of th» Rose in 1889 by the Emperor of Brazil, 
retiring owing to ill-health in 1899. We are glad to be able to report that 
Mr. Slater's health is at the present moment giving less cause for anxiety. 

Mr. C. F. Mackness, A.M.L E. E., A.M. Am.I. E. E., has resizned the 
appointment which he has held for the last 11 years as manager of 
the London office of the A. E.G. Electrical Co. of South Africa (Ltd.) 
(late agents for the foreign department of the A. E.G. of Berlin), and 
has joined the staff of Messrs. Vickers (Ltd.) as assistant manager of 


the electrical department as from the 1st inst. 


APPOINTMENTS VACANT AND FILLED. 


A gentleman, with expert accumulator experience, is wanted for 
the London district to inspect manufacture of accumulators during 
all processes. Salary about £400 per annum. — See advertisement. 

Applieations are invited for the position of shift engineer at 
Chester-street generating station, Aston Manor. Commencing 
salary £104, rising to £200 per annum. Applications, with forms 
to be obtained from the Secretary of the electric supply department, 
must reach the city electrical engineer and manager, Mr. R. A. 
Chattock, 14, Dale End, Birmingham, by Mondzy, 18th inst. See 


known experiments on soap bubbles on this occasion. On Tuesday 
the lecture was on ** Heat in the Home,” and we think that the dis- 
course on this occasion was more easily understood by the juvenile 
members of the audience than anv of the earlier ones. Such phe- 
nomena as expansion of bodies by heat are more readily grasped than 


those in certain other branches of physics. 


EDUCATIONAL NOTES. 
Northampton Polytechnic Institute (Clerkenwell, London).—A 


course of six lectures on Transformer Design will be given by Mr. 
W. C. Kennett, B.Sc., A.M.L E. E. (chief engineer of Messrs. Johnson 
& Phillips), at 8.45 p.m. on Wednesday evenings, beginning Jan. 6. 
Particulars as to fees, duties, &c., and all information respecting 
the work of the Institute, can be obtained from the principal, Dr. R. 


Mullineux Walmsley. 

University Correspondence College.— We have reccived a copy of 
the London University Guide and University Correspondence 
Calendar for 1915, which gives the regulations for the various 
examinations of the University of London, and also much useful 
information about the courses oi study, &c. The various articles 
are written by experienced tutors and graduates of high academic 


rank. 


ARRANGEMENTS FOR THE WEEK. 


an advertisement. 


A shift engineer is required by Norwich Corporation electricity 
department. Salary £2. 2s. 6d. per week. Applications to the city 


electrical engineer, Mr. F. M. Lang. See advertisement. 


À junior engineer-in-charge (£01 per annum) and a switchboard 
attendant (30s. per week) are required by the electricity department 
of the County Borough of Newport. Applications to the borough 


electrical engineer, Mr. A. Nichols Moore, Town Hall, N ewport, Mon. 
See advertisement. 

A wireless telegraph operator is required by the Government of 
St. Lucia. Three years’ agreement, salary £250. Applications to 
Messrs, Preece, Cardew & Snell, 8, Queen Anne's-gate, London, S.W. 
See an advertisement. 

An advertisement announces that there are a few vacancies 
for premium pupils on an electric railway. 

A switchboard attendant is wanted to train as shift engineer in a 
municipal generating station in the North of England. See adver- 
lisement. 

A switchboard attendant is required for the Canterbury electricity 
Works. See advertisement. 

A switchboard attendant is required for shift work in central and 
sub-stations. Applications to electrical engineer, H.M. Dockyard, 
Devonport. See advertisement. 

A competent charge electrician and crane driver is required imme- 
diately for foundry power and lighting. See advertisement. 

Radcliffe Urban Council require a mains assistant and a shift 
engincer. Wages in either case 35s. per week. Applications to the 
Engineer and Manager, electricity works, Lomax-street, Radcliffe 
by Jan. 14 


Mr. J. Collinge has been appointed to the position of station 
superintendent at Salford. 

Mr. A. Hellewell, Govan, has been appointed shift engineer at 
Eccles, and Mr. King, of Newcastle-on-Tyne, has also been appointed 
temporary shift engineer. 


INSTITUTIONS AND SOCIETIES. 


Royal Institution.—On the Thursday and Saturday of last week, and 


on Tuesday of this week, Prof. C. V. Boys, F.R.S., continued his 
course of juvenile lectures at the Royal Institution on '' Science in 


the Home," On Thursday the particular subject was " Chemistry 


in the Home," in which Prof. Boys gave his juvenile audience a good 
idea of what is the effect of veast and baking powders in bread, and 
had much to say upon the desirability of cooking vegetables in such 
a Way that the goodness is retained in them, as it is retained by the 
proper cooking of meat. An explanation was given why an egg 
cup is always placed in a tart, though we must confess that we were 
not entirely convinced by the argument, being rather more dis posed 
to the very simple idea that the function of the egg cup is to support 
the crust. On Saturday Prof. Boys dealt with " Fluids in the 
Home,” and showed sundry experiments demonstrating the fact 
that liquids may cause increased friction (as in the case of a cup ona 
saucer), and may also serve to decrease friction, as in lubricants. 
The audience had the advantage of seeing some of Prof. Boys’ well- 


SATURDAY, Jan. 9th. 
SovrTH Waxes BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 


ENGINEERS, 
6 p.m. Meeting at the Carlton Café, Queen-street, Cardiff. Paper 
on the “ Prevention of Electrical Accidents in Mines," by Mr. 


T. J. Nelson. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7pm. Meeting at the Swan Hotel, New-strect, Birmingham. 
Discussion on the “ Education of Engineers," opened by Mr. 
H. F. Stevenson. 
MONDAY, Jan. 11th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS, 
8 p.m. Meeting at Storey’s Gate, St. James's Park, Westminster, 
London, S.W. Paper on “ Semi-Diesel Engines," by Mr. R. A. 
Pftleiderer. 
SCOTTISH SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 
8:10 p.m. Meeting at the Princes-street Station Hotel, Edinburgh. 
Paper on * Cables," by Mr. C. J. Beaver. 
WEDNESDAY, Jan. 13th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at the Philosophical Hall, Leeds. Paper on '* Auto- 
matic Protective Switchgear for Alternating Current Systems,” 
by Mr. E. B. Wedmore. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
$ p.m. Meeting at St. Bride Institute, Fleet-street, London, E.C. 
Paper on “ Electric Accumulators," by Mr. R. T. Mitchell. 


THURSDAY, Jan. 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
ó p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on the “ Shape of the Pressuro Wave in Electrical Machinery,” 


by Dr. S. P. Smith and Mr. R. S. H. Boulding. 


FRIDAY, Jan. 15th. 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. 


& p.m. Meeting at the Technical School, Garrick-street, Wolver- 
hampton. Presidential Address on *“ British and German 
Trades—Our Present Opportunity,” by Mr. Jas. Thompson. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks oontri- 
butions however small. Theee can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


d. toward the Prince of Wales’ 


I enclose £ 8. 
NATIONAL RELIEF FUND. 
WINE E TE IEEE E T E E N E E 
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AUDIBLE AND OTHER CAB SIGNALS ON BRITISH 
RAILWAYS. 


Five brief Papers on this subject were read before the 
Institution of Mechanical Engineers on Friday, December 18th. 
We give below extracts from these Papers, which will be of 
interest to our readers. 


AUDIBLE SIGNALLING ON RAILWAY TRAINS IN MOTION. 
BY W. C. ACFIELD, SIGNAL SUPERINTENDENT, MIDLAND RAILWAY, DERBY. 


To convey a signal or indication from a given position on a railway to 
an engine or vehicle travelling at a high rate of speed along the said 
railway is one of the problems that has cccupied the attention of inven- 
tors and others from the earliest days of steam traction up to the present 
time, but for many years little or no progress was made towards a solu- 
tion, as it was proved beyond doubt that a mechanical arrangement could 
not stand the shock to which two portions of mechanism are subjected 
at the moment of impact when trains exceeded à speed of 30 miles per 
hour. One of the greatest difficulties to be overcome in mechanical 
appliances is to so design the apparatus that it will fail on the side of 
safety, and at the same time render the giving of a false clear signal 
or indication impossible. Another very important point is the case of 
application and attachment to tke engines or rolling stock of railways 
over which, particularly in the United Kingdom, the trains of one com- 
pany require to pass over and on to various other companies' lines in 
their progress to their respective destinations. The essential require- 
ments of apparatus for signalling on railway trains in motion may be 
briefly laid down as follows: (a) Warning to engine drivers of train 
approaching signals either at danger or clear. (b) Distinctive sounds 
for danger and clear signals. (c) Absence of apparatus operated by 
the force of impact. (d) Gradual application of train brake in the event 
of a danger signal being received, and means of liberating the brake on 
the part of the engine driver. (e) Apparatus, in the event of the failure 
of any part, should give a danger signal. (f) Elimination of movable 
ramps operated by signalmen by mechanical means. (g) Impossibility 
of signals being in contrary position to the position of the levers in the 
signal box working the same. 

Such an apparatus is known now as “ cab signalling," and in the early 
stages of the working out of such devices it was deemed imperative that, 
in addition to audible signals being given, an indication should also be 
displayed on the foot plate; but to-day it is almost unanimously con- 
sidered undesirable to give the engineman anything liable to distract 
his attention from keeping a proper look out. Sirens appear to be the 
most desirable form of warning as a danger signal, operated either by 
steam or by air brake, and a bell for the clear signals. An attempt has 
been made in some systems to provide clockwork recording apparatus 
working in connection with cab-signalling devices, with the object of 
showing definitely and placing on record each time the apparatus is 
operated when a signal is passed at danger; this, no doubt, is an ideal 
system, but, it is suggested, of not much actual value, as an immense 
amount of work would be entailed in checking these records, which would 
doubtless necessitate an increase in the staff of the department respon- 
sible. ‘The Midland Railway have not adopted any cab-signalling device 
up to the present time, but have experimented with the combined 
automatic train control and audible signal system, as used on the Creat 
Western Railway, on a branch line, for which two engines only have been 
fitted with the apparatus, and so far the experiments have proved 
satisfactory. 

The Midland Railway has this year made some experiments with a new 
invention called the Railophone, an invention of Mr. H. Von Kramer for 
giving an automatic warning in the engine cab. This apparatus differs 
from anything hitherto brought out. It is primarily intended for use 
in connection with distant signals, and has no physical connection or 
contact with either the rolling stock or permanent way, being operated 
entirely on the wireless inductive principle. So far, however, it has not 
been considered desirable to publish any results of the experiments. 


AUTOMATIC SIGNALLING ON TRAINS. 
BY LEON P. LEWIS, CALEDONIAN RAILWAY, GLASGOW. 


Requirements of Automatic Signalling.—Before any mechanical device 
can be made generally suitable for railways there are several essential 
requirements to be fulfilled which in practice are difficult of accomplish- 
ment. These include that the moving parts on the engine must have 
the least possible inertia and at the same time be strong enough to stand 
all shocks that the apparatus must serve for engines running either 
chimney or tender first, and on single lines for trains running in either 
direction. Several schemes have been brought forward which actually 
depend on the portion of the apparatus fixed on the engine breaking in the 
event of an engine overrunning a stop signal, A specially shaped piece 
of wood supporting a weight on being broken gives the required indication 
of a signal passed at danger, or a glass tube which is attached to the air 
pipe of the brake apparatug on being broken applies the brakes These 
and similar devices are well worth trial to ascertain the most suitable 
position, &c., as there certainly should be a considerable field of service 
for à device which only checks a driver if a signal is passed at danger. 
Past experience seems to suggest that, apart from some simple device 
‘such as just mentioned, it is not likely that a purely mechanical system 


of signalling on moving trains can be designed suitable for general railway 
service. 

Electrical Automatic Signalling.—The use of electricity in some manner, 
however, appears to give promise of a successful scheme being possible, 
and for many years experiments have been made to discover an electrical 
or an electro- mechanical solution of the problem. With electrical devices 
it is essential to scrutinise closely all the details to be certain that in all 
cireumstances, should any part of the apparatus fail in service, a false 
clear indication shall not be possible. Most electrical systems employ 
ramps of various lengths and in various numbers, depending on the scope 
of the device. There is no difficulty in designing a good working insulated 
ramp, as with electrical ramps no movement of the ramp is required. The 
portion on the engine at the most has to open or close electric contacts, 
which need possess little inertia. Where brushes are used for making 
contact with the ramp there is some difficulty likely to be experienced in 
maintaining them in such a condition that they will clean the ramp and 
ensure a good electrical contact in all weathers, and if the brush is 
intended to operate a danger indication there will be the risk of a 
defective brush failing to perform this important duty, and it is hardly 
possible to provide a detector to inform the driver when his brush has 
failed. Some device which can be relied on to inform the driver should 
the contacts not be in working order is necessary so far as the indicator 
of danger is concerned. 

The general principle of operation of most of these devices is as follows. 
On the engine current is provided, either from a battery or dynamo, 
which, under normal conditions, maintains either the indication clear 
or preferably a neutral indication. When the engine passes over a ramp, 
or other device of similar construction, the current which maintains the 
normal indication is either interrupted or the apparatus is short-cir- 
cuited, thereby causing the normal indication to disappear and danger 
to be exhibited in its place. Should, however, the clear indication 
require to be exhibited it is necessary that a current be picked up by the 
brushes, or their equivalent, which either suppresses or covers the 
danger indication. For interrupting the normal current on the engine, 
either a small wheel which rotates on passing over the equivalent of à 
ramp, or else a skid which rises when passing over a ramp, seem to be 
serviceable ideas, as, should either the wheel or skid be torn off in service, 
the current would still be interrupted and the danger indication ex- 
hibited. With a system of this sort it will be observed that the danger 
indication is always given on passing a ramp, unless the ramp is connected 
to a source of power, which power is under the control of the signalman. 

Electrical devices are subject to failures caused by troubles which 
cannot be discovered quite so readily as mechanical failures, and elec- 
trical apparatus installed on a locomotive is subjected to a considerable 
amount of vibration, and this necessitates a careful inspection of all 
fittings, batteries and connections to detect either breakages or parts 
getting out of adjustment. With electrical schemes, route indicating 
simply resolves itself into adding more ramps on the railway and contacts 
on the engine, the particular ramp electrified giving the required indica- 
tion. With skids or brushes no difficulty is experienced in designing 
them for running the engine in both directions, but some devices require 
ditlerent contacts, which are set by the reversing gear on the engine. To 
make the device suitable for single-line working it is necessary to arrange 
that an engine passing a ramp intended for the ‘ up " direction shall not 
indicate danger if the engine is passing in the '* down ” direction. This 
can most conveniently be done by employing polarised relays or mangets 
on the engine, so that the polarity is changed in accordance with the 
direction of running authorised for the train. Attempts have been made 
to give continuous indications on the engine by employing a continuous 
cable which conveys a high-frequency alternating current ; the portion 
on the engine consists of a detector operated by induction. Whilst such 
a device may be a scientific possibility, it is doubtful if such is likely to 
prove commercially successful in the near future. 


ELECTRICAL SYSTEM OF CAB SIGNALLING. 
BY VINCENT L. RAVEN, CHIEF MECHANICAL ENGINEER, NORTH-EASTERN 
RAILWAY, DARLINGTON, 


This system, designed by the author, has been in actual use on the 

Richmond branch of the North-Eastern Railway for over two years, and 
also on that part of the North-Eastern Railway Co.’s main line which is 
situated between Durham and Bensham, and during the whole of that 
time the arrangement has given every satisfaction ; and on no occasion 
has the danger signal ever been omitted to be given. The apparatus i5 
fitted to 36 locomotives. The main objects of the system are: (1) To 
advise the driver of his approach to a signalling zone where signals are to 
be looked for. (2) To give the driver the necessary information with 
regard to the position of the signals controlling his further advance, and 
to prevent him from mistaking other signals for his own. (3) To retain 
control of the driver by the cab signals until he has passed the last signal- 
controlling entrance into the section ahead. From the following descrip- 
tion and drawings the indications given to the driver and the method of 
operation of this system can be fully discerned :— 
_ Indications Provided.—The system comprises visual and audible 
indicators, and the apparatus is electrically operated. The visual 
indicators on the engine consist of a small semaphore, with which is 
combined one or two small pointers capable of being deflected to indicate 
numbers painted on the dial. The semaphore arm, together with the opera- 
tion of the small pointer, indicates “ condition ” signals, and the small 
pointer, by the number indicated on the dial, also gives the “ route i 
indication. The audible indicator is an electric bell, which is separate 
from the visual apparatus. 
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It is thus a cautionary 


Production of Signals on Engine.—The engine circuits are brought into 
operation by the movement given to a metallic shoe linked to a small 
switch when passing over metallic bars placed in suitable positions on 
the track, and currents are collected from the bars by insulated steel wire 
brushes brushing lightly but firmly over the bars as the engine passes 
overthem. The shoe and the brushes are carried on one bracket, which 
is insulated from the engine frame. The metallic bars on the line are 
mounted on insulators. f 

Method of Operation.—There are two forms of the apparatus in usc. 
The only difference is in the indicating arrangements, one having two 
"route indicator" pointers, and the other only one. One “route 
indicator ” pointer is sufficient for a two-way diverging junction, and two 
pointers are only required for three-way or four-way junctions. Re- 
arding the audible bell signal, the diagram serves to illustrate what takes 
place during the passage of a train up to a two-way diverging junction. 
The semaphore and the bell are directly operated by a battery carried on 
the engine. The “route indicators " are directly operated by currents 
established by the signalman in the operation of the ordinary levers of 
the stop line signals. These currents also indirectly operate the sema- 
phore and bell. The diagram shows the complete cabin equip- 
ment for a two-way diverging junction, together with the circuits on an 
engine approaching the junction. Sh is the shoe, and Sw the switch 
controlling the engine circuits, and br are two insulated steel wire-brushes, 
which pick up current from the cabin batteries under certain conditions, 
by contact with the bars B, C, D, E, and E', all of which are connected 
with the cabin equipment by line wires. The bar A is not connected with 
the cabin equipment and current is not picked up by the brushes br, br, 
from this bar. | 

Leaving the technical side for a time, assume that a train is travelling 
in the direction shown by the arrow. When the shoe, SA, passes on to 
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he is only being drawn forward to the advance. 

signal entirely distinct from the off signal just described. The small 
semaphore remains at danger, and when the engine moves off the bar D, 
the bell recommences to ring. These indications continue until the 
engine comes to a stand on bar E. (It may be mentioned that, when the 
small semaphore is being worked up and down by the signalman using 
the key T S! in the cabin, the “route indicator " pointer is being moved 
alternately to No. 1 or No. 2, and to the centre position as the semaphore 
arm is off or on respectively.) 

Suppose, now, it is desired te despatch the engine standing at No. | 
advance line signal. The small semaphore arm is at danger and the bell 
is silent. The signalman lowers the advance signal No. 1 by the lever A’ 
in the cabin, and the small semaphore arm on the engine is immediately 
lowered to off, and the “ route indicator " pointer deflected to 1 on the 
dial of the indicator. As described before, these indications remain until 
the engine arrives at the bar A of the next signalling section. If the 
* calling on " actions just described had been made for No. 2 line instead 
of No. 1, the only difference in the indications given on the engine would 
have been the actuation of the “route indicator” pointer to No. 2 
instead of to No. 1 on the dial of the indicator. 

Assume, now, that the home and advance signals for No. 1 line have 
been lowered before the engine arrives at bar A. On passing over A, the 
small semaphore arm on the engine rises to the danger position, the 
" route indicator " pointer takes up the central position and the bell 
begins to ring, and these indications continue until the engine arrives at 
bar B. Whilst passing over B, the small semaphore arm is lowered to 
off, the “ route indicator ` pointer is deflected to No. 1 on the dial of the 
indieator, and the bell then ceases to ring. "These indications are con- 
tinued whilst the engine is passing over the subsequent bars C, D, E, and 
until it arrives at the bar A of the next signalling section. This con- 
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DIAGRAM OF JUNCTION SIGNALS FOR THE CLOSED CIRCUIT SYSTEM (NoRTH-EASTERN RAILWAY). 


the bar A, the semaphore arm will immediately rise to the danger posi- 
tion, and the “route indicator" pointer takes up the central position 
between the Nos. ] and 2. The bell will begin to ring as soon as the 
shoe SA has passed over the bar. These indications continue until the 
engine arrives at the bar B. If the line signals are at danger, as in the 
diagram, the switch Sw is broken by the lifting of the shoe SA, as soon as 
the latter runs on the bar. The bell stops ringing whilst the switch Sw is 
broken, but the semaphore arm remains at danger. The brushes br, br 
run over bar B at the same time as the shoe SA, but as bar B is not ener- 
gised when the line signals are at danger they have no effect. As soon as 
the shoe Sh is clear of the bar, the switch Sw is made again, and the bell 
recommences to ring. When passing over bar C, the same action takes 
place. If the engine is stopped at the home signal, the shoe and brushes 
are resting on bar D. In this position the semaphore arm remains at 
danger and the bell is silent. Suppose, now, that the home and advance 
line signals for No. 1 line are lowered for the train to go forward. The 
small semaphore arm is lowered to off and the “ route indicator " pointer 
is deflected to No. 1 on the indicator, and remains there. These indi- 
cations remain when the engine passes off bar D, whilst passing over bar 
E, and until it arrives at the bar A of the next signalling point. If the 
home and advance line signals for No. 2 line had been lowered, the “route 
indicator " pointer would have been deflected to No. 2 on the indicator, 
and the semaphore arm would have been actuated as described. Sup- 
pose, now, that the signalman had desired to draw the train forward to 
ivance No. 1 instead of sending it right away. The engine is standing 
with the brushes br, br, and the shoe Sh on bar D. The signalman lowers 
the home signal, and then taps the small switch T!S!severaltimes. This 
the effect of lowering and raising the small semaphore arm on the 


| 


| 


stitutes the off signal; if the signalman had prepared No. 2 line for the 
engine by lowering the home and advance signal, No. 2, the “ route 
indicator " pointer would have been deflected to No. 2 on the dial of the 
indicator, but the operation of the semaphore arm and the stopping 
of the bell would have been precisely the same. 

Assume, now, that the engine, on passing over B, has obtained the 
off signal as just described for either No. 1 or No. 2 lines, and that an 
emergency arises at or near the signal cabin, or elsewhere. which renders 
it necessary to stop the engine, at the home signals if possible. Under 
ordinary circumstances, the signalman would throw his home and ad- 
vance line signals to danger immediately. This action on his part, with 
the line signals, ensures a danger signal being given either at bar C, or D, 
or E, according to the position of the engine when the line sizna!s are put 
to danger. It is not necessary that both the home and the advance 
should go to danger to give this emergency danger signal on the engine. 
Either of them alone is sufficient to ensure this being done at either bar 
C or D, and the advance line signal at danger ensures the emergency 
signal being given at bar E, or E!, as the case may be. i 

Finally, assume that the engine has passed over a bar B with the line 
signals at danger, and before it has reached bar C the signalman has 
lowered the line signals. The small semaphore arm is at danger, and the 
* route indicator " pointer in the central position and the bell ringing. 
On passing over bar C, the complete off signal will be obtained—that is, 
the semaphore arm will be lowered, the * route indicator ” pointer 
deflected to No. 1 or No. 2 on the dia! of the indicator, as the case may be, 
and the bell stopped precisely as in the case where the off signal was 


assumed to be obtained at bar B. 
Summary of Indications.—Considering the descriptions of the opera- 


engine, and calls the driver's attention, and gives him to understand that tions, it will be seen that : (1) The natural action of the bar A upon the 
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engine circuits constitutes a signal warning the driver of his approach to 
signalling point—that is, it is a warning signal indicating locality of posi- 
tion. (2) The continuance of the warning signal constitutes a danger '' con- 
dition " relating to the stop signals for the signalling point which is being 
approached. The bar A is situated at a distance of about 150 vds. from 
the bar B, and the warning signal is, therefore. of short duration only if 
the stop signals are off. (3) The stopping of the warning signal by the 
return of the small semaphore arm to the off position, the stopping of the 
bell, and the receipt of a “ route indication," constitute the off signal, 
which, since it can only be given when all the main line signals are off, 
and then only by the direct intention of the signalman, gives the fullest 
possible information with regard to the condition of the line. (4) An indica- 
tion given at the first signalling bar B can be reversed during the passage of 
the train from B over the subsequent bars to the advance signal. That 
is to say, an emergency danger signal can be given after an off indication 
has been given, or an off signal can be given after an on signal has been 
given, The number of points at which these reversals can be obtained 
is only limited by the number of intermediate bars C. The number of 
bars so employed is, of course, optional. (5) The off signal can be given 
when a train is standing at either the home or advance signals equally as 
well as when travelling. When a train is given the off signal at the 
advance, the bars B, C and D are not energised. (6) The apparatus is 
capable of giving cautionary calling-on signals as well as the off and on. 
(7) The distant line signal plays no part in the working of the system as 
described, and is superfluous. The system, however, can be worked in 
connection with a line distant signal. (8) As described, the route indi- 
cations for a two-way diverging junction have only been referred to. 
The engine indicator can be made to provide route indications for 
three-way or four-way junctions. For a three-way or four-way 
junction the bars B, C and D are duplicated, as is the line wire, &c. 
(9) An examination of the diagram shows that an indicator is provided in 
the signal cabin, by which the signalman is informed of the condition of 
the electrical signalling apparatus on the line which he controls. (10) 
The ‘ route indications " are conventional, by numbers commencing 
from the left. Line signals are always erected relatively to each other, 
at diverging junctions, as the lines are to each other. Hence the con- 
vention is in accordance with the positions of the signals and the lines 
they control. (11) Currents are sent to the bars by the operation of 
switches connected and working with the levers operating the stop 
signals, home and advance, and the signalman can, therefore, only givethe 
off indications by intention. (12) Whilst in the diagram the bar is shown at 
the line distant signal, there is no reason why it and bar A should not be 
put at any further distance from the signal cabin which the exigencies of 
the service render necessary. At present, drivers can ordinarily see the 
distant signal some distance before they reach it, and have that much 
greater distance to get their trains under control if required. The bars 
A and B can be set at any point equivalent to such sighting distances. 


Circuit Arrangements and Design of Indicator.—Referring to the diagram 
the circuit arrangements and the design of the indicator will be scen to be 
simple. As already indicated, the bars A, B, C, D, E, &c., act mecha- 
nically on the shoe Sh, to actuate the semaphore and its auxiliary, the 
bell, and electrically, by currents set in operation by the signalman, 
through the brushes br, br. to actuate the '' route indicator," and in- 
directly the semaphore and bell. The opening of the switch Sw causes 
the armature of the main semaphore coil to be released, raising the arm 
to danger, and mechanically releasing the “ route indicator " pointer 
from its deflected position. At the same time the contact c is made, and 
contact d broken. ‘These alterations of the contact c and d divert the 
current through the bell as soon as the switch Sw is closed by the shoe 
Sh passing off the bar A. The armature of the main semaphore coil 
cannot be raised by the closing of Sw, because the circuit is now broken 
at d. Hence the bell continues to ring, and the semaphore arm remains 
at danger until further actions take place. The ‘‘ route indicator " has 
two armatures ; one is a shuttle-wound armature, SA, capable of turning 
between the poles and carrying the pointer at the front of the dial; the 
other is an ordinary lifting armature, LA. The shuttle-wound armature 
is polarised by a special circuit supplied from the engine battery, as 
shown. The lifting armature closes the contact b, which completes a 
circuit through the main semaphore coils. The shuttle-wound armature 
carries a slotted sector, S, having depressions at each end. In the slot 
rides a freely pivoted rod which, when the sector follows the deflection of 
the armature, drops into one or other of the depressions and locks the 
armature, pointer, &c.. in the deflected position. The sector and arma- 
ture is mechanically released by the dropping of the armature of the main 
semaphore coils, through the rod r. 

When the engine passes on to the bar B—the small semaphore arm 
being at danger, the bell ringing and the “ route indicator " pointer in the 
central position—when the stop signals are off for, say, No. 1 line, & 
current passes from B, by br and br, through the '' route indicator coils 
to the engine frame and carth. The following actions take place in the 
indicators : (1) The “ route indicator ” pointer is deflected to No. 1 on the 
indicator dial and locked. (2) The lifting armature is raised for the time 
the current is passing through the *' route indicator ” coils and closes the 
contact b. (3) The closing of b sends a current through the main sema- 
phore coils, which raises the armature and breaks the contact c and also 
makes the contact d. (4) The breaking of contact c stops the bell. The 
making of dontact d provides another path for a current through the main 
semaphore coils than that by b, which is broken as soon as the brushes 
br, br have passed off the bar B. Hence the semaphore indication is 
restored to what it was before the engine passed over bar A. 

In passing over subsequent energised bars, the action of the switch Sw 
is neutralised by the closing of the contact b, and no change takes place 


in the indication. Should the engine pass over an unenergised bar after 
passing over B, it is obvious that the neutralising of the effect of the 
mechanical opening of the switch Sw, by the shoe Sh, would not take 
place, and indications similar to those obtained at bar A would be re. 
ceived. This is the basis of the emergency danger signal previously 
referred to, the de-energising of the bars being effected by putting one or 
both stop signals to danger. The line equipment by which the bars are 
energised when required is simple. Movement of the signal levers in the 
ordinary operation of the signals to the off position closes switches con. 
necting the batteries in the cabin with the line wires, Of the latter there 
are three ; one goes to the distant signal, and is connected to the three 
bars B, C, D. One of the others goes to the advance signal for No. 1 
line, and the other to the advance for No. 2 line. In each case the line 
wire is connected to the bar. Each of the line wires is provided with an 
indicator in the cabin, by which the signalman can see whether the bar is 
energised when he expects it is so. A small deflection only is given for 
this, the current being limited by the resistances connected to the bars 
B, E and Et, This resistance in no way interferes with the giving of the 
indications on the engine. A much greater deflection is obtained on the 
cabin indicators at the moment the brushes br, br of an engine are on an 
energised bar, and this, if looked out for, is to some extent an assurance 
that the apparatus is in order, and that the requisite indications are 
being duly given. 

The cabin circuits are easily followed. Hand A! are the levers for the 
home and advance line signals for No. 1 line, and H? and A? are similar 
levers for No. 2 line. The circuit set up by the operation of the home 
signal lever is not complete until the corresponding advance has been 
operated. On the other hand, the operation of either advance is suffi- 
cient to give an indication at the advance bar. Hence, an off indication 
cannot be given at the bars B, C, or D, unless both stop signals are off— 
which corresponds to the arrangements necessary to lower a distant line 
signal under ordinary interlocking—but such an off signal can be given 
at the advance without in any way interfering with the necessity for 
giving danger signals at the rear. The small tapper switches T',S', and 
T?, S* enable the “ calling on " signal previously mentioned to be given. 
Their normal position is open, as shown; when closed they simply 
intermittently take the place of the switch closed by the advance lever 
when the off signal is being given. As will be readily seen by the diagram, 
the direction of the currents to the line wire for B, C, D is different 
when H? and A? are operated, to what it is when H! and A! are operated, 
and the reversal of the “ route indication " numbers follows. 


Conclusion. —A consideration of the description of the apparatus will 
show how fully the system meets the conditions found to be necessary in 
the introductory examination of the requirements. Further considera- 
tion will show that it is adaptable in many other ways than those men- 
tioned. It may be used partially or wholly, as described, where the 
conditions of service require less than on fully developed railways. lt 18 
capable of being adapted to show signals for distant, home and advance 
signals where the present outdoor system is to be retained, or it may be 
adapted to work with the present distant signal only. It is capable of 
adaptation to single-line working, and lends itself easily to the provision 
of records of the '' condition " signals obtained at each signalling pomt, 
should such records be considered desirable. It is also capable of acting 
as a means of indicating points at which temporary speed restrictions are 
imposed. It is hardly necessary to point out that the design of the 
apparatus is such as to give the fullest possible indication of failure of the 
equipment. The normal operating position of the semaphore arm 18 
maintained by a continuous current, any interruption of which places the 
semaphore arm to danger, and inability to restore the arm to the normal 
running position is proof of such failure. The arrangements by which 
the warning and danger signals are given by the mechanical raising of the 
shoe obviate the necessity for relving upon the making of electrical 
contact with the bars of the track for the giving of these signals, and any 
failure to make such contact has only the result of causing off signals 
to be missed, and so does not in any way result in dangerous action. The 
apparatus is self-testing during the whole time it is in operation. 


COMBINED AUTOMATIC TRAIN CONTROL AND AUDIBLE 
SIGNAL SYSTEM IN USE ON THE GREAT WESTERN RAIL 
WAY OF ENGLAND. 


BY W. A. STANIER, ASSISTANT MANAGER G.W.R. LOCOMOTIVE WORES, 
SWINDON. 


For some years it had been felt on the Great Western Railway that the 
system of calling up fogmen and the use of detonators for warning trains 
was unwieldy, and led to many delays that might be avoided, but at the 
same time it was felt that to supersede it any device proposed must pro- 
vide the following features: (1) An audible warning on the foot. plate 
of the engine to indicate to the engineman the position of the signal he 
is approaching. (2) The warning must be separate and distinctive vi 
stop or danger position and the proceed and all.right position of the signa” 
(3) The stop or danger warning must be independent of any electric 
connections either on the line or the engine, and must be given E 
the electric connections fail. (4) Each signal must be acknowledged ^Y 
the engineman in some tangible way. (5) It must be possible to apply it 
to any engine, and to any line whether single or double. (6) There ih ; 
be no moving parts on the line. (7) Latterly it has been decided t 5 
in the event of the signal being at danger the brake must automatic y 
be applied. About the year 1905 some of the Great Western engineers 
devised an audible signal for the locomotive cab, which, after & certain 
amount of experimenting, was considered to be simple enough and certain 
enough to warrant a mow extended trial. It was agreed to equip certain 
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by the finger wheel must be on a complementary basis. The 
impulse scheme then becomes that shown in the following 


table :— 


branch lines with the apparatus, and as a result the system has had 
éertain improvements, and its use has been considerably extended. This 
device was described in THE ELECTRICIAN, Vol. LXXII., p. 370, December 


5,1913. The device has proved so satisfactory in servicethat up to the 
sent about 180 miles of track and 90 engines have been equipped, UHAT: a a PETITE e bI ERE HAM 0123450789 
and its use is rapidly being extended. Impulses sent by finger wheel... 10 9 8 76 5 4 3 2 1 
— Number of steps to return register 
SIGNALLING ON RAILWAY TRAINS IN MOTION. spindle to normal............... oh 2 Se tf oe 8.9 
BY W. WILLOX, ENGINEER, METROPOLITAN RAILWAY, LONDON. Extra impulse taken out of 
LoESGEOJUE E EG 


relay AR oues nao xus 
Total number of impulses taken 
out of register spindle and 


FAV AE. Lboeeisviveiv rase enaa 1 2 34 4 6 7 8 910 

These last are the impulses required, each one being one 
greater in magnitude than the digit wanted. 

In a system for 2,000 lines, the thousands register spindle is 
not required for controlling the selectors, there being only three 
sets of impulses, those in the c, b and a places* controlled by 
the hundreds, tens, and units spindles. The thousands spindle 
merely serves for translating the impulses in the c place. 

The hundreds register spindle is connected to the funda- 
mental circuit when the sequence switch R;, Fig. 20, is moved 


Twenty-seven miles of the Metropolitan Railway are electrified and 

231 miles are governed automatically by track circuits. The rest of the 

railway has ordinary lock and block signalling, with a number 

of sections automatically controlled by track circuits. The system of 
signalling in use on the electrified portion of the Metropolitan Railway 
is all electric automatic, and this signalling requires no visual indication 
in the driver's cab. There is, however, a control on the driver by means 
of what are called '' train-stops," which are placed at every stop signal. 
The train-stop is à device which is controlled by the track circuit in 
exactly the same manner as the signals, and consists of a short vertical 
arm which is held vertically in its normal position and is lowered to the 
clear position by means of the track circuit acting through a motor at the 
same time as the signal goes to clear. There is a trigger fitted on the 
leading motor coach or electric locomotive which would engage with the 
train-stop in its normal] position and so be deflected backwards. "When 
this occurs it applies the emergency brake on the train and simultaneously 
opens the power circuit, thus braking the train and cutting off the cur- 
rent. In this way, if a driver passes a signal at danger his train is auto- 
matically brought to a stand and cannot be started again until the trigger 
is replaced in the vertical position. As showing the effect of these train- 
stops, it may be mentioned that a train weighing 200 tons running at a 
speed of 25 miles per hour on the level is brought to a stand in less than 
its own length. It should be mentioned that these train-stops, although 
they come to a clear position at the same time as the signals, are con- 
trolled by the track circuit independently of the signals, so that if by any 
accident the signal should remain at the clear position instead of going 
to danger the train-stop would still go to the vertical position, and thus 
come into action if the train went past the signal. 

The control for the train-stop mechanism is complete when the respec- 
tive track section is unoccupied, and is in shunt with the signal control. 
After the train-stop motor has finished its work—that is, bringing the 
train-stop arm to the clear or inoperative position, the motor circuit is 
opened automatically by means of the motor control. The train-stop 
is then held in the clear position electrically by means of a clutch. The 
motor only operates for the actual clearing, and the clutch arrangement 
reduces the power for holding at clear to an almost negligible quantity— 
ps ampere. When the power circuit is broken, the only moving part of 
the apparatus is the train-stop arm and shaft, the motor remaining 
stationary, this being effected by the clutch mechanism. The voltage 
of operation is 60 and the power required for clearing about 30 watts, 
the time taken being five to six seconds. With regard to the reliability of 
the train-stops described, the results are most satisfactory, as they have 
many cases of drivers running past the signal, either through carelessness 
or some failure of the apparatus, being pulled up by the train-stops. As 
to its usefulness, it is relied on to such an extent that fog signalling in 
some case has been dispensed with. Further, it has been possible to 
shorten the signal sections, and this shortening has only been agreed to by 
the Board of Trade on condition that train-stops are provided, and the 
Board of Trade also requires that all stop signals on the electrified lines 
shall be fitted with the train-stop apparatus. 


Ct 


— —— — 


THE WESTERN ELECTRIC * MACHINE-SWITCHING ” 
TELEPHONE SYSTEM. 


BY G. H. GREEN, B.SC. 
(Continued trom p. 423.) 


Summary.—The article describes the automatic and semi-automatic 
telephone systems of The Western Electric Company, notable features 
of the system being the construction of selectors used, the method of 
controlling them by so-called ‘‘ sequence-switches,” and the use of 
selectors serving a larger number of lines than usual. 
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Fic. 20.—ConTROL oF GROUP SELECTOR BY REGISTER. 


to position six, the necessary impulse for doing this being sent 
by the sequence switch R,, Fig. 18, after disconnecting the 
hundreds spindle from the sub-station sending circuit. 

The trip spindle of the group selector begins to rotate, as 
described in connection with Fig. 19, as soon as the funda- 
mental circuit is closed at spring F in position six of the se- 
quence switch R;. As the sequence switch moves into its 
sixth position, its spring R closes the circuit of a differential 
relay D,R, this circuit being opened by the relay SR, as soon 
as the fundamental circuit is completed. For each step the 
trip spindle takes, the interrupter INT, short-circuits the relay 
SR,, which completes two circuits for the relay D,R, the first 
through its left-hand winding, and the second through its right- 
hand winding, spring O, springs c, b, and the clutch magnet of 
the hundreds register RG100. The relay D,R is not energised 


number of impulses sent in, each spindle havinz 10 positions. | by these currents. Before the hundreds register completes 
Therefore, in order that the impulses taken out of the register | — * The significance of the a, 6 and c places has been explained in the 
may correspond with the digit wanted, the impulses sent out ^ paragraph headed “ Translation." 


ESTABLISHMENT OF DESIRED CONNECTION UNDER CONTROL 
oF ReGister. (Fig. 20.) 

The four reyister spindles were set forward a number of steps, 
corresponding to the digits of the number of the wanted line, 
as described in connection with Fig. 18. These same spindles 
will now translate the number, and then direct and contrcl the 
selectors that establish the connection wanted. Impulses are 
sent out as soon as each set is received. 

As the register spindles revelve only in one direction, the 
number of steps to go to normal will be the complement of the 
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each step, the spring b opens the circuit of the clutch magnet 
and the right-hand winding of relay D,R, which is then ener- 
gised and opens the circuit of the clutch magnet until the relay 
SR, is next energised. The same action occurs for each addi- 
tional step taken, until the hundreds register is returned to its 
normal position, in which the spring c permanently disconnects 
its clutch magnet, and closes the circuit toward the cut-off 
relay AR. The trip spindle takes another step in the course of 
which the relay SR, is once more released and completes the 
circuit of the cut-off relay AR, which opens the fundamental 
circuit, thus arresting the trip spindle. This last is the extra 
impulse, taken out of the relay AR, spoken of above. 

Translation requires, as previously explained, that the series 
in the c-place be decreased by one if the hundreds digit wanted 
be odd, and augmented by one if the thousands digit wanted 
be odd. 

Àn impulse is deducted by simply advancing the spindle one 
Step before it is connected to the fundamental circuit. To 
this end, there is provided on the hundreds spindle a fourth 
cam, having a notch in every second position, and a spring e 
which closes its contact in these odd positions, being those 
when an odd hundreds digit is wanted. This contact prepares 
a circuit to the clutch magnet RG106 over the springs M, N, 
which are closed momentarily in the fifth position as the 
sequence switch Rs moves from its first to its sixth position. 
This energises the clutch magnet, causing the spindle to take 
one step, so that there is now one step less for the spindle to 
be moved before it reaches its normal position. 

An impulse is added by taking an extra impulse out of the 
thousands spindle. Let it be assumed that the subscriber 
pulled digit 1 on the finger wheel (for 1,000) and that the finger 
wheel sent in nine impulses, moving the thousands spindle to 
its ninth position. When the spring c of the hundreds spindle 
cuts off the clutch magnet RG100 after the spindle is returned 
to normal, it will switch into circuit the clutch magnet RG1000 
over its spring c. The selecting relay SR,, in taking an im- 
pulse out of the magnet RG1000, operates an additional time, 
which returns the thousands spindle to normal and connects 
conductor 2 to the cut-off relay AR. After this, the relay SR}, 
operated the last time, takes the extra impulse out of relay AR ; 
the latter is then energised and opens the fundamental circuit. 
There is thus added an impulse to the series in the c place when 
the thousands digit is odd, and only then. 

The trip spindle of the group selector having thus been 
positioned, the sequence switch R,, being in parallel with the 
relay AR, 1s moved to its eighth posivion. The tens spindle 
is connected tc the selecting-circuit over the spring P, and the 
fundamental circuit is also reclosed by spring F. As soon as 
the brush carriage of the group selector has found, and ex- 
tended connection to, an idle final selector, the relay SR, 
is energised, and then repeatedly short-circuited as the trip 
spindle of the final selector rotates. The tens spindle is 
stepped round to normal, and the relay AR opens the funda- 
mental circuit, in the same way as in the case of the hundreds 
spindle. The sequence switch is also operated and moved to 
its tenth position. No translation is required for the tens 
digit, for reasons explained in connecticn with Fig. 15. 

If the brush carriage of the group selector is unable at first to 
find an idle final selector, it continues to revolve until one 
becomes free (or until the calling subscriber hangs up), and any 
movement of the tens spindle is prevented by the energising 
of the relay D,R over the back contact of relay SR,. This 
arrangement by which connections are delayed when they 
cannot be at once established is one of the advantages resulting 
from the use ot registers. l l 

In the tenth position of the sequence switch R,, the units 
spindle is connected to the selecting-cireuit over spring P, and 
the fundamental circuit is again closed at spring F. 

The units spindle RGU is advanced one step for each step 
taken by the brush carriage of the final selectcr, and when 
returned to normal, connects the relay AR over the spring c. 
''he extra impulse is next taken out, energising relay AR, 
which in turn opens the fundamental circuit and stops the 
brush carriage. 


The operation of translation, when necessary, is simply per- 
formed in this case. It was shown, in the discussion of trans- 
lation, that, to reach the proper terminal, 10 impulses must be 
added to the series in the a-place when the hundreds digit is 
odd. This is accomplished by means of the relay H,R, which 
is energised over spring N (closed momentarily in the fifth 
position) and over the spring e of the hundreds spindle, the 
contact e being closed only when the hundreds digit is odd. 
The relay locks up over its front contact and the spring e cn the 
units spindle, and connects the springs b and c together. 
Under this condition the spring c will fail to make the switch- 
over to the relay AR, when operated the first time the spindle 
reaches normal, as the relay AR is cut off at the back contact 
of relay H,R. Therefcre, the spindle will continue to rotate, 
and take 10 more steps until normal is again reached. In 
taking these 10 steps, it passes positions 4 when the fourth cam 
allows the spring e to drop into a notch which mcmentarily 
opens the circuit, and releases the relay H,R. When reaching 
its normal position the second time, the spring c is this time 
successful in substituting the relay AR for the power magnet 
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Fic. 21.—Grovup SELECTOR HUNTS FoR IDLE FINAL SELECTOR. 


of the units spindle in the circuit of the right-hand winding of 
relay D,R. When the last impulse is taken out of the relay 
AR, it is energised, again opens the fundamental circuit, and 
stops the brush carriage of the final switch. a 

The sequence switch R; in parallel with relay AR, i5 also 
operated, moving into its twelfth pcsition, which initiates the 
release of the register from the connection circuit ; the register 
having performed its function is now available for use m 
establishing a further call. 


SELECTION OF IDLE FINAL SELECTOR BY GROUP SELECTOR. 
(Fie. 21.) 

It will be remembered that when the trip spindle of the 
group selector had been moved to the desired position, the 
controlling sequence switch R,, Fig. 19, was moved to the 
seventh position. In this position the clutch magnet P,G, 
Fig. 21, is energised and rotates the brush carriage. As ue 
10 sets of brushes pass the trip spindle, the selected set © 
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brushes is tripped and then continues its motion in engagement 
with the terminals in a hunting movement for the terminal 
of an idle final-selector trunk. The testing is controlled by 
the relays GT,R and GT,R, which it will be recalled, have 
been used, in previous positions of the sequence switch R,, as 
test relays for controlling the movement cf the line finder, 
Fig. 16, and of the switch which connected the calling line to an 
idle register, Fig. 17. As soon as the test brush reaches the 
terminal of an idle trunk, that is one connected to full battery 
potential, the relay GT,R energises, and connects its low- 
resistance winding and the relay GT,R in parallel with its 
high-resistance winding, thus at once marking the seized trunk 
as busy. The brush carriage continues to rotate until the 
brushes are accurately centred upcn the terminals, when an 
interrupter GINT, engaging a notched plate at the top of the 
terminal bank, removes a short-circuit from the relay GT,R, 
which at once disconnects the clutch magnet P,G, energises 
the holding-magnet HG, and moves the sequence switch R, 
into its tenth position in which the fundamental circuit is 
extended over the springs O, P, and the brushes of the group 


selector to the final selector trunk. 


ADJUSTMENT OF FiNaAL SELECTOR. (Fig. 22.) 


The extension of the fundamental circuit to the final selector 
energies the relay FLR, Fig. 22, which moves the sequence 


Fic. 22.— ADJUSTMENT OF FINAL SELECTOR. 


‘switch R into its second position, thereby completing the 
circuit of the clutch magnet P, of the trip spindle. As in the 
case of the group selector, each step taken by the trip spindle 
moves the register tens spindle one step towards ncrmal, 
until normal is reached when the relay AR is energised, open- 
ing the circuit cf the relay FLR, which disconnects the clutch 


. Magnet P, and moves the sequence switch R into its third 


position. 
When the units spindle of the register is ready to contre! 
the movement of the brush carriage, the fundamental circuit | 


towards normal. 


magnet P, is energised, and rotates the brush carriage. As the 
brushes pass the trip spindle, the required set of brushes 1s 
tripped and engages the corresponding row of bank terminals. 
The brush carriage continues to rotate, and as the brushes pass 
each set of terminals, an interrupter INT,, earths the funda- 
mental circuit, thus stepping the units register spindle one step 
When normal is reached, the relay AR 
opens the fundamental circuit, de-energising relay FLR, which 
(1) disconnects the clutch magnet P,, (2) energises the holding- 
magnet H, and (3) moves the sequence switch R from its fourth 
through to its tenth position. 

The register, having fulfilled its function, is now disconnected 
from the connection circuit and is available for use in setting 
up a further call. | 

At the same time, the line of the calling subscriber is con- 
nected through to the group and final selectors. | 


" Busy Test or WanTED Line; Busy RELEASE. (Fig. 23.) 


The testing of the wanted line takes place as the sequence 
switch R, Fig. 23, passes through its seventh position, in 
which the test relay FT,R is connected to the test brush C,. 
If the wanted line is busy, the potential of its test terminal is 
such that the relay is not energised, and the sequence switch 
K is arrested in its tenth position in which the circuit of the 
clutch magnet P, is completed over spring F, and the brush 


Fic. 23.—Busy Test oF WANTED LINE ; SUPPLY or RINGING CURRENT, 


carriage is again rotated; when it reaches normal, the relay 
FLR is energised over spring N, arresting the brush carriage 
and moving the sequence switch R into its eleventh position, 
in which it remains until the calling subscriber hangs up. The 
further release preceeds as in the case of a successful call. 

To inform the calling subscriber that the desired connection 
cannct be obtained, a 600-ohm resistance is bridged across the 
trunk over springs I, K, in the eleventh position of the sequence 
switch R, thereby energising a relay, S,R, which moves a 
sequence switch, R,, associated with the group selector, to its 


48 again closed at the register, and the relay FLR moves the | ninth position wherein an interrupter IC, sends a tone signal 


‘sequence switch R into its fourth position, in which the clutch 


to the calling subscriber. 
D 
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SUPPLY AND CoxTRoL or RixorNG-CuRRENT. (Fig. 23.) | 
__If the wanted line is idle, the relay FT,R is energised over 
its high-resistance winding, and completes a low-resistance 
circuit over its second winding and a relay, FT,R, thus imme- 
diately marking the test terminal busy. The relay FT,R 
closes a circuit over spring C for the clutch magnet R, so that 
the sequence switch moves on to its twelfth position in which 
ringing-current is intermittently applied through a marginal 
relav, RGR, and springs L, J to the wanted line. 

To inform the calling subscriber that ringing has commenced, 
the 600-ohm resistance is bridged across the trunk over the 
springs I, K, while the sequence switch R is passing through 
its ninth, tenth and eleventh positions, whereby the inter- 
rupter IC, sends a tone signal to the calling subscriber as in the 
case of a busy signal. This signal only lasts a moment or two, 
as the resistance bridge is immediately opened, and the relay 
SR moves the sequence switch R, to its tenth position. 

When the called subscriber replies, the reduction in the 
sub-station resistance energises the relay RGR, which moves 
the sequence switch R into its thirteenth position, thereby 
cutting off the ringing current and completing the talking 
circuit as shown in Fig. 24. . 
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Fic. 94. —RELEASE OF CONNECTION. 


RELEASE OF ConNECTION. (Fig. 21.) 


The release of the connection is initiated when the calling 
subscriber hangs up, thereby de-energising the supervisory 
relay S,R, Fig. 21, which moves the sequence switch Re, 
associated with the group selector, into its eighteenth position, 
thereby opening at spring K the circuit of a relay QR in the 
test lead of the final selector. The relay QR moves the 
sequence switch R from the thirteenth or conversation posi- 
tion to the fifteenth position, in which it awaits the hanging up 
of the called subscriber's receiver. In the fifteenth pesition, 
the relay FLR is connected to the called line over spring M, 
and when the subscriber hangs up, this relay is de-energised 
and moves the sequence switch into its eighteenth position, 
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in which the clutch magnet P, is energised and rotates the 
brush carriage to normal, when the relay FLR is again ener- 
gised over spring B 17, and (1) disconnects the clutch magnet. 
P,, (2) energises the holding-magnet H, and (3) moves the 
sequence switch R to normal. = 

The trip spindle of the final selector was returned to normal 
in the seventeenth position of the sequence switch R. g 


The group selector is restored in a similar manner. 


REGISTERING CALLS. 


A message register of usual construction is connected in 
parallel with the subscriber’s cut-off relay, and is operated by 
a special metering-battery during the release of the connection 
over passing contacts simultaneously closed by the sequence 
switches R,, Rə associated with the connection circuit. If 
the wanted subscriber is busy or does not answer, these con- 
tacts are not closed simultaneously, so that the register is not 
cperated. 


Party LINE AND PRIVATE BRANCH EXCHANGE WORKING. 


Both the full automatic and semi-automatic systems have 
been worked out so as to handle party-lines with four sub- 
scribers per line, and P.B.X. traffic, in which several trunks are 
provided between the main and branch exchanges. 

The four subscribers cn a party-line are given different 
numbers, and are represented by separate terminals in the 
final selector banks. The sub-station call bells are polarised 
and are connected at two stations between the a-line and earth, 
and at the cther two stations between the b-line and earth, so 
that any station can be called by ccnnecting positive or nega- 
tive ringing-current to the « or & line. 5 

For P.B.X. working, the several trunks leading to the 
branch exchange are connected tc consecutive sets of ter- 
minals of the final selector, which is so wired that if the brushes 
find the first trunk busy they move on, testing each trunk until 
they find an idle one. 


eee 


(To be concluded.) 


PROPOSED WORK TO BE UNDERTAKEN BY THE N- 
TERNATIONAL COMMISSION ON WIRELESS TELE- 
GRAPHY.* 


BY W. DUDDELL. 

At the first meeting of the Commission, which was held at Brussels or 
October 13, 1913, à provisional plan was drawn up to investigate the 
following points, viz.,(1) a determination of the best method of assuring 
a constant emission, and of controlling this constancy ; (2) relative 
measurements of the variation of the signals at different receiving 
stations from day to day as well as the variations due to a change in 
the wave length or to any other characteristic feature of the radiation 
from the transmitting station; (3) a comparison of the strength of 
the signals received in different directions and at different distances 
from the sending station ; (4) simultaneous measurements of atmo- 
spheric disturbances at different stations. It was also proposed to 


: establish one or two control stations near the sending station, so that 
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the question of atmospheric absorption might not affect the results. 
There are, therefore, three places where measurements have to be 
made, viz., at the emitting station, at the control station, where 
strong signals will be received, and at different stations, spread out 
over the surface of the globe, where the signals will be very weak. 
It is proposed to deal briefly with the methods and apparatus, swt- 
able for the purpose in view, with the object of initiating a discussion 
of the subject. 

At the sending station, it is necessary first to measure the antenna 
current, which will require ammeters suitable for high frequencies 
and strong currents up to 150 amperes at least. All ammeter of 
this class ate of the thermic type, the heated conductor being such 
that its resistance is sensibly the same for currents of high frequency 
as for those of direct current. In my opinion the best instrument i$ 
that of Hartmann & Braun. The current passes through a wire kept 
in a state of tension. Any lengthening of the wire, due to heating, 
prcduces a bending at the centre, and this movement is registered by 
a necdle through suitable mechanism. With heavy currents, several 


wires are used in parallel. The following apparatus, which is some- 
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* Translated from the ofticial French publication. 
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of the circuit to which it is connected. Another method is to place 


what similar in idea, may be of interest. It consists of two copper t i E 1 
tubes, on each tube a series of notches are made. A thin wire passes | ia circuit with the antenna a non-inductive resistance, and to note 
in zig-zag fashion, from one notch to another, as shown in Fig. 1, so the change of current produced, from which we calculate DE 
as tofform a kind of squirrel cage. The two tubular electrodes are | resistance. The interpretation of the results seems clear and definite, 
given a rotatory movement with regard to one another, causing the | if a high-frequency alternator is used to excite the aerial. It would, 
wires to fall on the surface of a hyperboloid of revolution. Two | therefore, appear desirable to install at Brussels a small high- 
wires are stretched along the axis of the hyperboloid and joined | frequency alternator. The radiation resistance can be defined as the 
together in“such a way that the weld (giving a thermocouple) is at | resistance, which, when multiplied by the mean square of the value 
the central] part of the narrowing or contraction. These wires are | of the current, gives the amount of energy radiated into space.. It 
taken to a¥millivoltmeter. ‘ith an instrument of this kind, an | is very difficult to determine this. The usual method is to note the 
E.M.F. of 5 millivolts is obtained when a current of 150 amperes | effect produced by a change in the aerial. The spark frequency is 
passes. In order to obtain results quickly and satisfactorily, it is easily found from the speed of the generator or by Prof. Fleming's 
necessary to place the cold junction of the thermo-electric couple in | method. | 
the neighbourhood of one of the tubular electrodes. "The details The nature of the antenna to be used at the control station requires 
have not been worked out, but the idea looks hopeful. Ammeters, very careful consideration, in order that changes, for instance, in 
the earth may not affect the accuracy of the results. Probably 
Lodge's type, as shown in Fig. 2, is best. On the other hand, 
it might be well to see whether a receiver with closed circuit, 
such as has been described by F. Braun, might not be better; 
amongst its other advantages might be mentioned the fact 
that the properties of the circuit could be defined very exactly 
and kept constant. The wave-length then requires to be 
determined. This can be done by the ordinary method, using a 
wave-meter with a rather loose coupling. The wave-meter must be 
calibrated with great exactness. It is probably best to compare it 
with a standard instrument made in the National Laboratory in each 
country. The damping and apparent resistance of the antenna are 
determined as before. If the damping of the receiving antenna and 
of the apparatus connected to it is known, the damping of the 
received waves can be determined by Bjerknes’ method ; but this 
implies certain hypotheses concerning the form of the train of waves, 
which ought to be carefully examined if one wishes to be very exact. 
If the control stations are at a distance of a few miles, the intensity 
of the received current is certainly sufficient to allow exact measure- 
ments with a sensitive thermal instrument, connected directly to the 
aerial. If at the control station the currents are of sufficient in- 
tensity, it is well to use a measuring instrument with a short period ; 
if available, so short that the individua] sparks can be distinguished 
on the photographic record, so that it is possible to be certain of the 
constancy of their amplitude and of the regularity of the emission. 
At the different receiving stations, it is necessary to determine the 
strength of the signals that are received, partly with a view to com- 
paring results from day to day, and partly to compare the results 
which are obtained at the different stations on the surface of the 
earth. There are two ways of doing this. (1) To adopt for antenna 
and tor earth a distinct type, which can be used at each receiving 
station where absolute measurements are to be made. (2) To adopt 
a standard method for testing aerials and earthing arrangements, so 
as to obtain comparable results. "This lattzr standardisation can 
probablv be done by using a radiating circuit that is practically 
closed, from which one emits definite quantities of radiating energy 
at known distances from the different receiving antenne. If we 
measure the current received in the different antenni, it is thus 
possible to determine their properties. In choosing a receiving 
acrial, four types can be taken into consideration. The straight 
conductor, the umbrella type. the form“ T" or“ L” with two masts, 
or Lodge's type with four masts. Each of these kinds of antenna 
can be connected either with the earth or with a capacity forming a 
balance. It is probable this latter plan is the more definite. For 
reasons of symmetry, it is well to avoid the * T " or the " L” shape. 
Probably the best thing is Lodge's antenna with a capacity forming 
a counterbalance well above the surface af the ground and similar in 
shape to the upper part of the antenna. Its properties are at any 
rate better defined. The question of a standard antenna is more 
difficult, because of the uncertain effects of surrounding trees, &c. 
As to the mcans for measuring the strength ot the signals received, 
this depends on the best type of receiving apparatus and on the 
methods of measurement. There are five principles on which a 
measuring instrument can be designed. It may be thermic, electro 
static, or electrodvnamic ; or it may rectify the current. and be used 
to give results either orally or bv means of a galvanometer, with or 
without a photographic recorder. The first three methods have been 
most usually employed up to the present. The method of rectifving 
the current is the most sensitive, but there is a considerable difficulty 
in standardising and in obtaining a constant rectification and also - 
in interpreting the results. : There are à number of crystals that are 
used for rectifying, and they work well. But their resistance is 
high, which makes difficulties in the construction of the galvanometer. 
But there appear no longer to be anv serious difficulties in the con- 
struction of galvanometers with a short period of sufficient sensitive- 
antenna is generally calculated from the observed decrement. This ness to give measurable elongations of the signals, provided they are 
implies that the self-induction of the antenna is known as well as that | sufticiently strong in the ordinary sense of the word. According to 
D 2 


Fic. 1.—THE AUTHOR'S PROPOSED DEVICE FOR MEASURING THE 
CURRENT IN THE ANTENNA. 


which work on the principle of shunting a part of the current, give 
rise to serious errors on high frequencies, if one starts with the 
assumption that the current behaves like a direct current. The 
ratio of shunting has been arranged in some instruments so as to 
depend on the ratio of the self-inductions and capacities of the 
circuits. If a condenser is placed in series with an ammeter for weak 
currents, and if the whole is shunted by a large condenser, the current 
passing through the shunt can be easily determined by the ratio of 
the condensers ; if the instrument is only to be used for currents of 
high frequency, this method ought to give gocd results. 

At the sending station, it is also necessary to measure the damping 
of the antenna, which is usually done by Bjerknes’ method. The 


Fic. 2.—LopaE's ANTENNA, 


antenna is used as a wave-meter, and is coupled to a measuring in- 
strument so as to increase the damping as little as possible, while the 
antenna is excited from another source of energy with a known 
decrement, or better still, by means of continuous oscillations. ft is 
uncertain what importance ought to be attached to the value round 
by this methcd. It is supposed that the train of waves decreases 
according’to a logarithmic law, that is to say, that the damping in 
this circuit is perfectly constant, and independent of the amplitude 
of the current that passes. It is doubtful if this result can be ob- 
tained in practice, and the value of the damping of the antenna is, 
therefore, of doubtful importance. The apparent resistance of the 
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experiments made by the author, the high-resistance detector gives 
a current of 5x 10-8 amperes and even more in the received signals, 
end there ought not to be any difficulty in obtaining a measurable 
elongation by means of a galvanometer with a period of a few tenths 
of a second with such a current. It is well to point out that from 
many points of view there is a considerable advantage in working 
with an instrument with a short period. One of the principal ad- 
vantages is that an instrument with a long period follows very slowly, 
and consequently very short signals and atmospheric disturbances 
may become merged in some sort of way in a kind of general inte- 
gration of the signal. The thermic and electrostatic methods are 
much easier to interpret, seeing that they do not necessitate the use 
of a detector, but on the other hand they are much less sensitive. 

Vith thermic instruments, the sensitiveness is such that if the 
reiistance of the heated portion is small, say, less than 40 ohms, it 
is difficult to measure currents less than 20 or 30 microamperes, and 
the instruments in general take an appreciable time before they 
reach the maximum elongation. As for electrostatic detectors, the 
author has ccnstructed one which consists of a band of gold leaf or 
of aluminium foil, attracted by a fixed plate, the whole being placed 
for examination on a table beneath the lens of à microscope; this 
gives a deflection of one division per volt of the eyepiece micrometer ; 
the tenth of a division is easy to read, and it is possible to 
estimate even smaller fractions. Oral methods, such as that of the 
shunted telephone, do not appear to be suitable for giving exact 
results, after taking count of the difficulty of eliminating 
personal errors, and the Commission would do well not to employ 
this method except in cases where the signals are so weak that 
galvanometric methods can not be employed. A method by which 
the strength of the signals is increased before attempting to measure 
them is deserving offurtherstudy. Thisamplifica*ion would naturally 
simplify matters. But the only type of apparatus which seems to 
promise success i8 the type using ionised gas, with regard to which 
nothing seems to be known as to the amount of the magnification— 
in other words, it is not known what ratio the current received bears 
to that furnished by the valve; neither is it known whether this 
ratio remains constant. The only information that is available 
seems to show that the matter depends on the voltage and the length 
of time the valve is in use. Much more, therefore, remains to be 
done before its use can be recommended. The method of measur- 
ing the signals is connected with the problem of the different con- 
nections that can be used between the measuring instruments and 
the receiving antenna. If the apparatus is to be as simple as possible 
there are only two ways; either the measuring apparatus can be 
directly inserted in the aerial circuit, or the instrument can be 
put in & special circuit, which can be connected to the receiving 
antenna by magnetic or electrostatic coupling. This latter alter- 
native may make it necessary to tune the two circuits of the antenna 
and the receiving circuit, and it is possible that some coupled waves 
may be produced which will interfere with the standardisation. 

The measurement of the damping of the received signals presents 
considerable difficulties unless the receiving instruments are ex- 
tremely seusitive, or unless the signals arc very well marked. The 
same principles would bold good as in the case of the control stations. 
But considering the difficulties and uncertainties of the matter, it 
may well be deferred till a later stage. It is necessary to consider 
whether & photographie record of the signals ie necessary or not. 
From many points of viewit is doubtless an advantage. But on the 
other hand, it leads to complication and expense. Some system of 
automatically recording the signals ought to be developed ; probably 
a photographic recorder would work with signals which were received 
at a distance not exceeding 1,000 km. from the sending station. At 
greater distances the signals would probably be too weak for any kind 
of recorder of the automatic type. With reference to atmospheric 
disturbances, they should be automatically recorded at the same 
time as the signals are received ; no special apparatus would then be 
necessary. It would probably be easy to adopt some form of 
registering apparatus suitable for short signals, such as those sent 
out by an ordinary Morse transmitter. 

The author therefore proposes that the Commission should approve 
of the following course of action. The first point would be to see 
whether it is possible to standardise existing antennz in such a way 
as to obtain comparable results, or whether on the other hand it is 
necessary to construct special antennz for the purpose. It is thus 
of importance to have a standard method of measurement or an 

instrument, which need not be very sensitive, with which the others 
could be compared. We must also design and construct a closed or 
nearly closed radiating circuit, capable of radiating definite quan- 
tities of energy of different wave-lengths. We must also have a 
closed or nearly closed receiving circuit, which can be used in con- 
nection with the standard measuring apparatus, so as to determine 
the radiation of the circuit. 


A NEW METHOD FOR THE MEASUREMENT OF THE 
LOGARITHMIC DECREMENT OF CONDENSERS. 


BY AUGUST HUND (SCHENECTADY, N.Y.). 


The present methods in use for the determination of the 
logarithmic decrement are usually based on the equations of 
Bjerknes. They are known as the resonance methods, and are 
appropriate for the determination of the logarithmic decrement 
of a complete electric circuit. With this method the circuit 
being measured is tuned up with the oscillator and the wave 
form of both circuits must be known. It must also be taken 
into consideration if the oscillator produces undamped oscilla- 
tions of simple harmonic form or if the waves are produced by 
means of an ordinary spark-gap, which are far from being 
simple sine waves. In the last case (for damped oscillations) 
we always measure the damping of both circuits, oscillator 
and resonator by the resonance method. Hence, these methods 
are not appropriate for measuring small dielectric losses of 
condensers in high frequency systems, since we have to deter- 
mine a decrement of the magnitude of the wave meter itself, 
and thus the result is given as the difference of two quantities 
which have practically the same value. For this reason the 
author has developed, at the suggestions of Prof. Dr. H. 
Hausrath, a differential method by means of which one is able 
to measure very small decrements of condensers up to the 
highest frequencies for both the damped and undamped waves. 
This method has also the great advantage that in comparison 
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with the other zero methods, such as the Wheatstone bridge, 
the disturbing influences due to capacity and inductance are 
made to disappear by means of a proper symmetrical arrange- 
ment. l 

In a differential arrangement, such as shown in Fig. l, two 
equal coils, L, and L,, wound in opposite directions, are put 
over the secondary coil Ls, thus forming a differential trans- 
former. The two differential primary coils must have the 
same effective resistance, the same self-induction, as well as the 
same inductive effect on the secondary coil Imagine an 
alternating current flowing to the two parallel branches of the 
primary of the differential transformer. When the current 
amplitudes in each branch are equal and of the same phase 
there will be no magnetic flux, and therefore no indu 
voltage in the secondary coil. By the use of a transformer 
with a variable ratio we open up a wide field of application, 88, 
for instance, in the comparison of a quantity with one whic 
is a multiple of it. This preference is especially to be com 
sidered in the measurement of capacity and dielectric loss, 
Where we sometimes have to compare a condenser with 1 
perfect dielectric material to a smaller one without loss. 

As was pointed out above, the similarity and symmetrical 
arrangement of the two differential coils is the most important 
feature in the design of the transformer, because dissymmetry 
of the windings affects the inductance, capacity and resistance. 
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When these factors are not the same for each coil the phase of 
the currents through them will be shifted unequally. All these 
conditions are complied with by the application of ideal twisted 
wires. In order to keep down the losses of the transformer 
only six turns are used in each primary coil, with a diameter of 
approximately 150mm. For the secondary coil nine turns are 
used, although it is usually advisable to compute the number 
required.* s ; 
We will now consider the application of the differential 

transformer to the measurement of dielectric losses. It is 
known that the condensers used for commercial work are in 
many cases imperfect—that is, they have dielectric losses. 
The current in such a condenser is leading by a smaller angle 
than 90 deg. The deviation from 90 deg. is as a rule very 
slight, but in many cases corresponds to a considerable loss in 
the dielectric of the condenser. With the following method 
the phase difference is determined by the angle which the 
current of an imperfect condenser formed with a current of a 
standard condenser without absorption. According to many 
investigations, air condensers have no dielectric losses. The 
writer accordingly constructed for this purpose a complete set 
of such condensers, so that a linear variation could be made by 
turning the moveable plates. In order to get an idea as to how 
the measurements were made, reference is made to the accom- 
panying diagrams. In Fig. 2a and Fig. 25 the angle ọ repre- 
sents the difference in phase of the current and impressed 
voltage of any condenser with a heterogeneous dielectric, the 
letter ô the difference (90—9). In these figures, C is the 
capacity and w=2z7 times the frequency f. 

The loss of energy in the dielectric is then 


W -E.I.cos (90—6) 
=E.I.sing "uM 


We can substitute for the imperfect condenser an air con- 
denser with an ohmic resistance, o, in series (Fig. 24), or by 
such a condenser without absorption and the resistance r in 
parallel (Fig. 25). Correctly considered, the capacity C in 
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Fig. 2a, 


both cases is not the same, but for our case it is not necessary 
to pay any attention to the slight difference. 

From Fig. 24 we get 
ó—-o.o.0.. . . © o © . (2) 


For the parallel circuits in Fig. 2B we can write 
1 
= " e e. e. e 3 
#90 wCr P 


In regard to the important and interesting results which can 
gained from the equalised differential system it seemed 
worth while to go into this phase of the object a little further. 
In Fig. 3, C, is an imperfect condenser—for instance, & 
Leyden jar; C, represents an air condenser. As already 
stated, the magnetic field of the differential transformer will 
sappear only when the current I, and I, are in phase and have 
the same amplitude. The first condition is reached when C. 
equals C,. By inserting of the proper resistance the second 
condition is also satisfied. As shown in Fig. 3, Cz is substituted 
* See A. Hund, “ Arbeiten aus dem Elektrotechnischem Institut der 
Technischen Hochschule, Carlsruhe, ,” Vol. III. 
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by a perfect condenser, C';, and a non-inductive resistance, 7;, 
parallel to it. The introduction of such fictitious quantities 
is permissible, as we only consider the displacement of the 
phase between current and impressed voltage. a, represents 
the operator of the branch with the capacity Cz, a, that of the 
other branch. As both branches contain equal self-inductions 
(primary coils of the differential transformer), so we only need 
in the operators a, and a, those quantities, which are affected 
by trial and comparison object. 
We have ] 


LET mr d l 
wl’, 
] . . . . . . . (4) 


jo" 
— NM Tr 
—0l4jo€urs 
1 
a, = T e " . ° . e e (5). 


where j —4/ —1, the imaginary unit. 
The equalised arrangement becomes for the currents 
I;—IL,2a,-—2,; 
1 Tr 
joC, 1+ joC's . r 


1 (eC, . rr” 


1-0. e 


Tr n 
l-(oC',. rp ^ so oe © è œ (7) 
1+(wC’,r,)? 

piri =Cy >. e. e (8) 


In equations (7) and (8) we have the expressions for the two 
quantities of adjustment. 7, depends on the dielectric loss and. 


Fia. 2b. 


C, is an expression for the equalisation of phase. It is seen 
from equation (7) that every frequency requires a new solution 
for the loss. Another relation for loss 1s given by 


WoT eet. + fa) 
ee de cane ve we xs (9) 
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where E.r, and Iag are the effective values of voltage and 


The value of the fictitious resistance rz is derived as 


From equations (7) and (8) we obtain 
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substituting the value of C’z 
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instead of equation (9) we get 
w=- 1, (@C,) 


dtr? . wC ` 
If the dielectric loss W is exactly proportional to the square of 
the impressed voltage, the quantity r, in equation (9) and the 
1, (wC,)? 
factor iri wC? | | 
frequency and variation of voltage. "Therefore the differential 
method can be used to prove how the dielectric loss depends 
on the voltage. From equation (10) and the term 


E?,g. 


in equation (11) must be constants for thesame 


e" C'C,arar,—1 

we obtain 

(ss Pki . 

1+(r,wC,)? 

From equations (11) and (12) 

W =r, CC Een.. (13) 
This term serves as a means to check the increase of the loss 
in dependence on the capacity C’,. 


Fic. 3. 


As yet we have not discussed the instrument which is to 
indicate the zero current in the secondary of the differential 
transformer. It is obvious that we will only have a sensitive 
arrangement when the instrument reacts with a very small 
differential field, which may be set up by a slight inequality 
of the capacities C, and Cj, or by a small dielectric loss in the 


high Frequency 
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Fig. 4. 


condenser C in case the same is not balanced by a proper 
adjustment of the series resistance r, (Fig. 3). For this reason 
the author has developed the thermo-cross bridge method, the 
indications of which are directly proportional to the current 
being measured. By means of a proper arrangement of this 
bridge in connection with the differential system (Fig. 4) it is 
possible to have the galvanometer either indicate only the 
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equalisation of resistance (practically an equalisation of cur- 
rent amplitude) or the adjustment of the capacity (practically 


(11) equalisation of phase). 


In order that the reader may get a thorough understanding 
of the action of this thermo-cross bridge a few supplementary 
notes are added. 

The thermo-cross bridge is based on the superposition of 
two currents, from which we assume the one as being constant. 
Suppose two equal thermo-crosses are inserted in the branches 
AB and AC of the bridge (Fig. 4). There are then in each branch 
two thermo elements soldered together at one point. The 
heavy lines represent manganin wire and the dotted lines wire 
of constantan. The bridge is so balanced that the resistances 
of all branches have neither inductive nor capacity effects. Let 
the current which flows through AD be Ieg. and that through BC 


(12) | be ier, and assume them to be in synchronism. 


For an instant we have in AB the current 


and in AC 


where I and t represent the instataneous values. The heat pro- 
duced in the branch AB is 


1 =) 
In ny F r cal/sec. (14) 
and in AC 
T, (Sy cal/ (15) 
Jac= gyag\” 9 ) f cal/sec. 


where r is the internal resistance of each thermo element. 
qas and qac produce E.M.F.s in the thermo elements (being right 
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Fia. 5a, Fia. 5b. 


angled to the branches of the bridge). The elements are in 
series, with polarity opposed to one another. A choke coil 
(ch. c.) keeps back the high-frequency current from flowing 
through the galvanometer. The block condensers (b.c.) limit 
the thermo-electric current to the bridge. The direct current 
ig, Which flows through the galvanometer, may be expresse 
by the equation - 


dy = 19 n == ’g . (16) 
The relations for the currents i, and $,,, are 
53 
tg =k. (2) | 
A . . qn 


(7 k.r. ET | 


Vr 


X 
nn 


— 
quaire p. 


pacity (ney). 


ey Mnt . 


> Nr +, 
ds butt DE 
nl I tte tee, 
t * d ` 
DE ege 
Dir iN i 
1 0 n ‘ 
EDUC ts. 
iat the tee 
acm efet T 
j 
Tran pres 
N. 


Theben 


ie npo eI 


AES 


oe if 


E 
ac 


THE ELECTRICIAN, JANUARY 8, 1915. 


where k js a,constant. At any instant the current flowing 
through the galvanometer under the above conditions is 
ig=2. EE Foe & & 

= fh’ e I * D 


Assuming that the Current Ier, and the current ier, are not in: 
iphase with each other, we can write for pure sine waves 


I= nax, sin ox ) 
$=tnex sin(oty)) ^ "7707 (13) 
At any instant we get for the current flowing through the gal- 
vanometer 
(20) 


(18) 


y=R' Imax. sine. imax. SIN (WE+ yp). . . 


where y is the displacement of phase betwecn I and v. For the 
.average value we obtain 


"Te uc oso ME . f/9nt 
fg verage ^ iif Tes Tmax SIN E ey) sin E: ja. (21) 


‘Solving. equation (21) gives the expression 

19, rese ^ Left. tet, COSY, . . . . (22) 
which shows that for a constant current Ieg, the deflection of the 
galvanometer is proportional to the effective value of the zero 
current, ter, of the differential transformer. The displace- 
ment y only diminishes the sensibility, but can be kept con- 
stant, and thus does not affect the proportionality of the 
thermo-crossbridge. 

In the above no consideration was given to how the phase 
of the induced current in the secondary coil of the differential 
transformer depends on an equalisation, which is more incorrect 
for the adjustment of the resistance or for the reactance. The 
vector AB represents the watt component and AC the wattless 
component in the current triangles of Figs. 54 and 55. BC is 
the vector of the resulting current. In Fig. 5A assume the 
resistance to be adjusted but the phase angles cf the currents 
of the two differential branches slightly unequal. We then 
have to lengthen or to shorten the wattless component by AA’. 
In Fig. 5a, AA’ is parallel practically to BB’ for all cases, since 
for high frequencies the reactance is always very large in com- 
parison with the resistance. Assume the capacity of both 
‘differential branches to be adjusted, but the equalisation of 
the resistance not perfect, the closed vector diagram of currents 
of Fig. 55 then changes to AB'C. It is seen from the diagrams 
that in each case the currents induced in the secondary coil 


of the differential transformer practically have a displacement . 


-of phase of 90 deg. By appropriate choice of the phase of 
the current I,q an adjustment can be found so that the indicator 
‘of the thermo-cross bridge either reacts with the equalisation 


-of the phase or only of the amplitude. This is a very im- 


portant advantage for the measurement of small dielectric 
losses. In this case it is only necessary to adjust the phase of 
the current Ly in such a way that the indicator reacts only with 
the equalisation of the amplitudes. Then, if we have to inves- 
“tigate the capacities without regard to the equalisation of the 
dielectric loss, we have only to shift the phase of the current I 
by 90 deg. 

. We shall now briefly consider the method for the determina- 
tion of the logarithmic decrement of a condenser, which is 
generally dependent on the material of the dielectric, . tem- 
perature, frequency and impressed voltage. The contribution 
of damping to such a loss condenser is to be derived as follows : 
The relation of the two currents of different amplitudes which 
are out of phase by one cycle may be expressed for damped 
Oscillations by 


» 
‘ ee NE 
t Imax. € 24 sin ot 


= (23) 
UT I l 


7 > 
-= (+T). 
E> at) sin wt 


= Which 1, is the current at the time ¢, ij, v the current one 
ycie after the time t, and r the damping resistance of the 


oscillating circuit considered. 
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Further, we obtain 


Mon que e Lo. unos HOD) 


ln. -- = 
“Ue 2L 
where is the damping factor and A the logarithmic decre- 
Applying the terms 
Jom — Qrey/LemCem 
=3-101°, T 
| 3.1010 
Í 
ression for the logarithmic decrement of a con~“ 


ment. 


; ba (25) 


we get an exp 

denser i 
CMF. po 

i jm 

, In the following table the logarithmic decrements are com- 

puted from data taken for different wave-lengths. For trial 


purposes a Leyden jar was used. 


A —599-99 . . (86) 


TABLE. 
Wave-length Fictitious 4,999990. F., Dc Constant -~ 
in metres. | resistance rf). m AM ' quantities. 
320 0355. | 000918 > 
347 0379 | 0:00925 
|, — 305 0:289  . 0-0091] 
390 0:31 | .  4-00914 : 
411 0-326 0-00912 : 
435 0-348 0:0092 
450 0-361 0:009225 
465 0-371 0:099175 (€ | 
471 0-381 ` 0-0093 - oy 
201 MEE o C—6-00192 M.F. 
535 0:425 0-00915 
551 | — 0:438 0-00914 | 
575 | 0:46 €:00921 | 
590 0:471 0-00919 | 
600 0-48 0-0092 | 
612 0-491 0-00924 | 
625 0-497 0-00915 
640 6:513 0-00926 | 


——— -— — 


By means of the above table and other measurements the 
author found that the logarithmic decrement of an imperfect 
condenser is a constant for the same specific strain of the 
dielectric for all frequencies used in wireless telegraphy. 
Measurements carried out up to 0-5 amperes condenser current 
have shown that the fictitious loss resistance 1s also a constant: 


for a definite frequency. 
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ELECTRIC TRACTION IN 1914. 


During the last few years we have looked forward to the 
advancement of electric traction upon main railway lines,. 
and much has undoubtedly been done in this direction. 
The past year has not, however, been marked by any new 
schemes of this kind. It has rather been characteristed by 
a more prosaic advance due to the completion of suburban 
schemes that had already been put in hand. For example, 
the electrification of the system of the London & North 
Western Railway Co., in the neighbourhood of London. 
extending as far as Watford, with its power station of 
25,000 kw., has made considerable progress. Some of the 
rolling stock has been in operation, and next year should 
see the whole of this network in running order. Similar 
progress has marked the scheme of the London & South. 
Western Railway Co., which comprehends the network of 
lines as far as Guildford. Again, the Midland Railway 
Co. has obtained powers to construct 14 miles of double 
line to connect the London & Blackwall Railway with the: 
Midland line at Bromley-by-Bow and to electrify the line 


between Barking and Upminster. > This Company proposes. 


to electrify the London, Tilbury & Southend line, the 
ultimate object being to convert the whole of the Com- 
pany’s suburban lines to electrical working as far as 
Progress in the " Tube" Railways has been 
marked by an extension of the Hampstead Railway to the 
Embankment. In the provinces the only scheme at the. 


moment is-one by the Lancashire & Yorkshire Railway 


Co. for the electrification of the line between Manchester 
and Bury. When; however, we “come to main line 
electrification pure and simple, there is nothing to record, 
in this countrv. beyond the fact. that the London, 
Brighton & South Coast Railway have in view the extension 


of their electrification to Brighton, and have entered into 


a contract with the London Electric Supply Corpn. for a 


further large supply of power. “This contract gave rise to» 
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some difficulties, owing to the fact that the undertaking of | the last few years ; in other words, the receipts per car-mile 
the London Company is liable to purchase by the London | have diminished. So marked has this diminution; become 
County Council in 1931, the period thus remaining being | that in 1913 it was resolved that any surplus available 
insufficient to permit a really low price to be quoted for | should be paid into the renewals fund, no contribution being 
electric energy if new plant must be put down for the pur- | made to reserve. For the year ended 1912-13 the sum 
pose. Consequently, the London Company sought a post- | available for renewals was only £497. 9s. 3d., and it was, 
ponement of the date of compulsory purchase. Ulti- | therefore, found necessary to draw upon the reserve fund to 
mately a compromise was arrived at, it being agreed that | the extent of £88,525. 15s. 11d. This position must be con- 
the contract should be submitted to the London County |sidered as extremely grave, though during the present 
Council for approval, from which we may assume that the | financial vear the results may be improved in view of the 
Council will be willing to continue the terms of the contract | fact that a large number of motor omnibuses have been 
after the date fixed for compulsory purchase. requisitioned for militarv operations, and consequently 
Beyond our shores, the suggested development of electric | competition from these vehicles has been reduced. But, 
. traction in India has been the most prominent event. In | as a small set-off against this, in December there was a 
an important report by Messrs. Merz & McLellan the ques- | complete shut down of the system over the entire area 
tion was considered of electrifying the lines in the neigh- | owing to a fire at the generating station caused by the burst- 
bourhood of Calcutta to an extent equivalent to 1663 miles | ing of a small transformer case. This may possibly be 
of single track, and also the electrification of main lines up | considered as one of those inevitable accidents that may 
to a distance of 150 miles from Calcutta. One of the most | happen to any undertaking, but it is sufficient to emphasise 
interesting points of the report was that the authors esti- | the importance of keeping an undertaking of this kind in the 
mated a return of 15-6 per cent. on the capital involved. | highest state of maintenance and having, if possible, other 
The question of continuous current v. single-phase current | sources of power available. We believe that provision of this 
was considered, and, as in some previous instances, the | kind has now been made; in fact, considerable assistance 
authors decided in favour of continuous current at a pres- | was given by other undertakings on the present occasion. 
sure of 1,500 volts, or possibly 3,000 volts. As bearing| During the past year less has been heard of the competi- 
upon this subject, we may refer to an important Paper read | tion of the motor omnibus, and less alacrity seems to have 
by Mr. H. F. PansHaLL before the Institution of Civil | been shown in putting forward trolley omnibus schemes. 
Engineers, in which the most economical distance between | The tramways still have the entire burden of road main- 
sub-stations was considered in relation to the line pressure. | tenance upon them, while the omnibuses go free. On the 
One feature is noticeable in the railway electrification | other hand, in more than one instance, certain trolley omni- 
‘pro gress in this country—namely, that both the London & | buses have to pay id. per car-mile for this purpose. 
North Western Railway and the London & South Western | Our tramway engineers are slowly becoming more alive 
Railway are adopting the third-rail continuous-current | to the possibilities of the electric omnibus as a feeder to 
system, and are also generating their own power. On the | tramways. Indeed, during the past year a good deal has 
other hand, the London, Brighton & South Coast Railway is | been accomplished in arousing public interest in the electric 
adhering to the single-phase system, and is purchasing its | vehicle generally. The lead cell is much stronger than it 
power. As to which policy is best, time alone can show, | was years ago, and we now have the Edison cell. There is 
but it is certainly a reflection on electricity supply in the | no doubt that this type of vehicle has much to be advanced 
metropolis that better terms cannot be offered for power | in its favour for certain classes of service. More than one 
supplied to railways. F | local authority is now using such vehicles for municipal 
A system of traction which caught the fancy of the public | work of one kind and another, and a small number of elec- 
(but utterly failed to impress the technical audience) was | trical omnibuses are running with satisfactory results. It 
demonstrated on a small laboratory scale in the Bachelet | is generally agreed that the London experiment was not a 
system. The system, which depends upon magnetic repul- | failure that should be urged against the electric omnibus. 
sion, is by no means new, and, although considerable excite- | A great deal of useful work has been done by the newly- 
ment was caused in the lay press by the demonstrations | formed Electric Vehicle Committee. In this connection we 
that were given, the company formed for the exploitation | may mention the standardisation of charging plugs. It was 
of the scheme did not obtain the required funds from the | most desirable that this should be done so as to avoid make- 
publie, who failed entirely to respond to the prospectus. shift appliances and the annoyance of finding that possibly 
In the domain of electric tramways there is nothing much | a charg? could not be readily given on account of the 
to record. Among th» events which chiefly concerned | character of the appliances available. The committee has 
London was the proposal of the London County Council to | also done a good deal in getting Central Station Engineers to 
carry out a number of extensions at a cost of £1,000,000 so | take up the subject seriously, and to adopt generally a uni- 
as to render the present financial state of the tramways | form and reasonable tariff. A standard sign has also been 
More prosperous. On account of the serious financial | adopted for garages where electric charging is available. 
position, the Council appointed Mr. MARIAGE to report on | The Committee is, further, doing much in the way of pub- 
the whole undertaking. The accounts of the past financial | licity, and we do not doubt that, in due time, and before 
year showed a condition of affairs very far from satisfactory. | very long, the electric vehicle will be looked upon as an 
The revenue, rather than the traffic, has been falling during ' indispensable adjunct in industrial circles. 
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10 per cent. for abroad or for foreign books.] 


em 
Electric Bells. Alarms and Signalling Systems. By HERBERT G. 
WHITE. (London: S. Rentell & Co., Ltd.) Pp. viii. + 84. ls. 6d. net. 
This is a practical little book, suitable for wiremen. It is 
simply written, with clear instructions to meet the many 
different systems of installing electric bells.. The construction 
of the bell itself is assumed to be a matter of common know- 
ledge, but almost every application of electric bell and indi- 
cator apparatus seems to receive notice. After a preliminary 
chapter on simple bell circuits, the author passes to indicator 
systems, which are often enough elaborate installations in 
themselves ; some clearly drawn diagrams explain the matter 
to those that know not. The next chapter relates to burglar 
and fire alarm systems, with a description of some of the more 
usual types of apparatus. Up to this stage things seem to 
work with an automatic smootliness, quite unusual in so far as 
the experience of the user is concerned ; and it is, therefore, 
comforting to turn to the next chapter, where the eye is 
immediately caught by a. paragraph headed, “ All bells refuse 
to work." This, then, is the thing we all want to know, and 
it is well the author should explain how things are to be recti- 
fied, if, after all that man can do, it is still found that things 
gang oft aglev. The various symptoms are here traced to 
their causes ; the hints and suggestions are likely to be useful 
to the novice, and even to others more experienced in the ways 
of bells. Finally, the author adds a chapter on mine signalling 
svstems, of more especial interest, in view of the Home Office 
regulations which have just come into force. Thus, a visible 
signal must now be provided in the engine room as well as the 
audible note of the bell. Several kinds of signalling up the 
shaft are described ; these generally take the form of dial 
indicators, though there are also luminous indicators of various 
kinds. "Thus, there is the Mechan-Wilkinson, the Rutherford, 
the Davis-Fryar, and many others, all intended to meet the 
requirements of the Home Office; the mechanism is in all 
cases described, and there is also an illustration showing the 
nature of the apparatus. Altogether, the book is compact, 
and in so far as its scope is concerned, it seems to cover the 
ground fairly completely, without being burdened with any 
display of academic knowledge or venturing on ground where 
the wireman is likely to follow with difficulty. It may be 
recommended to those in search of knowledge on the subject ; 
it takes very little out of their pockets, and puts very little in— 
that is, regarded as a vade mecum. 
Motoring: An Introduction to the Car and the Art of Driving 


It. By A. E. Berrimayx. (London: Methuen & Co.) Pp. xix+ 
312. 10s. 6d. nct. 


This is à book written on. popular lines, and is evidently a 
companion volume to “ Aviation,” by the same author.: The 
work first deals with the choice and upkeep of the car and with 

. touring, after which we come to a description of the funda- 
mental parts of the car. This chapter is followed by one on 
how to drive a car, which seems somewhat sandwiched in, as 
we then pass to details of transmission mechanism and chapters 
-on brakes, steering, suspension and the petrol engine. In 
. discussing driving the author rightly states that in the case of 
cross-roads the traffic on one of the roads should be given a 
right of way over that on the other. There is no doubt that 
many accidents would be avoided if signs were erected enforce- 
ing this principle. We believe that the freedom of taxi-cabs 
from accidents of this kind in London is largely due to an 
understanding on the point between the drivers, although no 
official regulations have been made. 

The author then deals with the electrical part of the subject 
in two chapters, entitled “ The Magneto " and “ The Dynamo.” 
The account that is given of these portions of the equipment is 
necessarily very popular, when the deseription relies almost 
entirely on. half-tone Illustrations. Also, only one particular 
tvpe of magneto is deseribed, and so the reader is likely to get 
a somewhat confused idea of the subject. On the other hand, 
it is very dillicult to deal with questions of this kind in a way 


that is at all satisfactory in a volume of this class. So far as he 
goes, the author is probably more successful than would have 
been anticipated. ! 

This part of the subject is followed by chapters on petrol and 
its substitutes, carburetters and materials used in car con- 
struction. The volume is throughout beautifully illustrated by 


 half-tone blocks which, in accordance with the policy of the 


^ Auto," of which the author was formerly technical editor, 
are generally so chosen as to give considerable information. 


There is no doubt that when illustrations of this kind are sup- 
plemented by line drawings the very best result 1s obtained. 
The book concludes with an appendix giving sundry informa- 


tion, among which we notice tables of logarithms ; these seem 
somewhat out of place in a popular volume of this kind. Let 
us hope that the readers will have their curiosity sufficiently 
aroused to inquire what logarithms really are. 

La Soudure Autogéne. Par L'INSTITUT SCIENTIFIQUE ET INDUS- 


TRIEL. (Paris: ** Mois Scientifique et Industriel.") Pp. ii.+110. 
Fr 2.75. 


The subject of the welding of metals in one form or another 
is gradually covering an extensive field. Thus, whereas: 


originally, it was probably used mostly as a manufacturing 
process, it is now being used largely in the repair shop, where 
some of the newer methods are found to do what seemed prac- 
tically impossible in earlier days. The present pamphlet gives 
a good outline of the many methods of working, and numerous 
illustrations are included, showing the various processes at 


work, together with the different ty pes of appliances and some 


of the details. All phases of workshop practice are described. 


"Thus, there are chapters on the old-fashioned weld, on the 


oxy-hydrogen, oxy-acetylene, oxy-gas, and other gaseous 
processes ; on the Goldschmidt method, and also on electric 
welding. Our readers may be interested in all these, and may 


be glad to know of some fairly complete and yet unpretentious 


volume in which the merits of the one are weighed as against 
the merits of the other. This is here done in a chapter which 
gives figures as to cost, and explains the cireumstances and the 
class of work for which each is best suited. The chapter on 


electric welding is short, but contains an outline of the usual. 
| processes. 


Le Chauffage Economique de l'Habitation. Par L'INSTITUT 
SCIENTIFIQUE ET INDUSTRIEL. (Paris: ‘ Mois Scientifique et 
Industriel.")  Fr.2.75. 


This book, which is one of a series issued by ^ Le Mois 
Scientifique," deals with the heating problem from many 
points of view. Out of 88 pages only three appear to be de- 
voted to the question of electric heating, and it, therefore. 


appears not to call for an extended notice in our columns. All 


other phases of the problem of house heating are mentioned, 


including those employing hot air, hot water, steam, &c. 


Installations Electriques de Force et Lumière Sehémas de 
Connexions. By A. CuvnRcHoD. (Paris: H. Dunod et E. Pinat.) 
Third edition. Pp. viii. +222. 7 fr. 50 c. 

A review of the second edition of this work appeared in THE 
ELECTRICIAN, Vol. LXVI., p. 750. The third edition is prac- 
tically a reprint, with five additional diagrams, of the second, 
and does not call for further comment. 


THE MAGNETISATION OF IRON AT HIGH FLUX 
DENSITY WITH ALTERNATING CURRENTS.* 


BY J. S. NICHOLSON, B.SC. 


Summary.—In the first part of this Paper the author deals with tho 
difficulties experienced in obtaining a simple sine wave of flux in the iron 
core of an alternate-current tester at high flux densities. Jf the flux does 
not so vary it is difficult to determine its maximum value. The difticulty 
was largely eliminated in the experiments described by supplying the 
third harmonic from a separate source. An explanation is given of the 
presence of harmonies, and in the concluding portion the author deals 
with the relationship existing between the various harmonics in the 
magnetising current. 


In the testing of iron stampings of high flux-densities by means of 
alternating currents g-eat difficulty is experienced in maintaining 
Lo ) 


* Abstract of a Paper read before the Scottish Section of the Institution 
of Electrical Engineers. 
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One of these windings carries the triple-harmonic component of the 


an E.M.F. of sine-wave form at the terminals of the magnetising 
winding, and in ensuring that the E.M.F. induced in the windings 
of the tester shall also be of sine-wave form. If the induced E.M. V. 
varies according to a simple sine function of time, then the flux- 
density in the core of the tester will also very according to a simple 
sine function of the time. If. however, the flux, end therefore also 
the induced E.M.F., do not vary in this way, it becomes difficult to 
ascertain, even approximetely, the value of the maximum flux- 
density in the core corresponding to 2 particular value of the induced 
E.M.F. Oscillograms are given of two cases, and ere analysed, in 
which the apparent flux-density wes 17,500 and 20,000 but the 
actual density was 16,600 and 18,100 respectively. 


REASONS FOR THE DISTORTION OF THE TERMINAL E.M.F. 


The divergence of the terminal E.M.F. from the simple sine-wave 
form is mainly due to the presence of higher harmonics in the mag- 
netising current. | 

Fig. 1 shows a typical curve of magnetising current when the flux- 
density in the core and the induced E.M.F. vary according to a simple 
harmonie law. The current I hes prominent harmonics, the most 


important being the third harmonic. 


i=V/21, sin (uf + 1) + 4/2I; sin 3(of +85) 
+21, sin 5(wf+B,)+.... . (4) 


In order that each of the harmonics of this magaetising current 
may be maintained in the circuit of the tester and alternator there 
must be an E.M.F. of corresponding frequency acting in the circuit. 
Thus. to maintain the triple harmonic component I, of the magnetis- 
ing current we must have an E.M.F., Ey, of frequency 3f acting in the 
circuit where 

E4,—142,— I34/ r* c3 ; 
r. x, and z, being the ohmic resistance, the reactance and the im- 
pedance respectively of the whole circuit, consisting of the tester, 
meins and alternator, to this current 14. If we assume that there is 


Fic. 1.—E, AND E; APPROXIMATELY SIMPLE HARMONIC, WHitst I | 
SHOWS THE PRESENCE OF PROMINENT HARMONICS. 


no third harmonic in the alternator's induced E.M.F., then the only 
possible source of this E.M.F. E, is the tester. The iron core requires 
a current of the form shown in Fig. 1, and hence to obtain this current 
the tester behaves like a frequency converter, taking in power from 
the alternator at the fundamental frequency f and delivering power 
to the circuit at frequencies 3f, 5/, 7f, &c., the power at the frequency 
3f being W,=E,I,=I1,"7, &e. If, then, I, or z4 is large, the E.M.F. 
induced in the tester winding must contain a large triple-harmonie 
E.M.F. E,, even although the applied terminal E.M.F. is a simple 
harmonic function (e.g.. a large alternator, the resistance and im- 
pedance of which can be essumed to be zero). In the general case 
the alternator will not have zero impedance, and the harmonics in 
the magnetising current become very large es the tester core ap- 
proaches saturation. This magnetising current will also distort the 
alternator field flux. giving finally a terminal E.M.F. which is far 
removed from the simple harmonie form, and which causes the tester 
Induced E. M.F. and the flux to become still more distorted. The 
idee] apparatus for experiments with alternating currents would 
include a tester, the magaetising winding of which had zero resistance, 
aid an alternator of large size giving @ sine-wove E. M.F. under ell 
conditions of loading. 


TESTERS WITH Two OR More SEPARATE MAGNETISING WINDINGS. 


In order to avoid the presence of higher harmonics in the induced 
E.M.F. of the tester the experimenter will have to provide in the 
external circuit, by means of two or more alternators, an. E.M.F. 
conteining the requisite harmonies E,, E., E,. &c. This may be done 
m ditierent ways. The author has been experimenting for a con- 
siderable time with testers havin g two distinct magnetising windings. 


5th, 7th, llth, &c., harmonies. 
nected,can only carry currents of triple frequency or multiples thereof, 


mogaetising current end multiples thereof, while the other winding 
carries the fundamental end ell other components of the magnetising 
current. The triple harmonic hes been separated from the others 
for two reasons: (1) Beczuse it is a very easy metter to separate 
this harmonic, and (2) because it is, next to the fundamental I,, the 
most. important component. The other components, I., L., &c., of 
frequencies 5/, 7f, &c., ave of minor importence. <A simple method 
of isolating I, and of limiting the megnitude of the E.M.F. E; 
necessary to produce I, is illustra*ed in Fig. 2. The magnetising 
windings A are supplied with currents I from o ster-connected three- 
phase alternator giving & sine-wave E.M.F. on open circuit. The 


currents I, will have no third harmonics, but they will include the 
The D windings, being mesh con- 


Case T. —Switch S, in Mesh Windings D, Open (Fig. 2).—The meg- 


netising current has no triple harmonic, and hence the flux in the 
cores of the testers cannot vary according to à simple harmonic law, 


but will have à pronounced third harmonic. 
in @ search coil on any of the testers will, therefore, have a strong 
triple harmonic, E,, the value of which will be one-third of the 


resultant E.M.F. on open mesh. 


The E.M.F. induced 


Case If. Switch S, in Mesh. Windings D, Closed (Fig. 4).—The 


resultant mesh voltage 3E, will now send a current, I,;, of triple 
frequency round the mesh circuit. 
the primary current I, combine to give a total maga3etising current, 
t=1, 3s this producing a flux which is very aoproxima*ely of simple 
harmonic form. 
since it is now approximately equal to I, x 3rp, where rp is the resis- 


tance per phase of the windings D. 
these two cases are given in the Paper. The g-cetest drawback to 


This secondary current I, and 


The resultant mesh voltage 3E, becomes very smell, 


Oscillograms and results for 


A, 


Fra. 2.—THREE SrMILAR RING TESTERS, EACH WITH Two MAGNETISING 


WINDINGS, A AND D, UNIFORMLY DISTRIBUTED. THe A WINDINGS ARE 
STAR-CONNECTED AND THE D WINDINGS MESH-CONNECTED AND SHORT- 


CIRCUITED. 


measurements of the iron losses with the above connections (Fig. 2) 
is the fact that the copper losses in the mesh circuit soon greatly 
exceed the iron lasses in the three tester cores. For example, let r 
(mesh)— 0-9 ohm and I,—30 amper»s, then the mesh losses — 30? 
x 0-9= 810 watts= W. and the iron losses would have to be obtained 
as the difference between two large and approximately equal quan- 
tities, W, and Wa, Wa being the input tothe testers from the three- 
phase alt»rnator minus the copper losses in the primary windings A. 
Instead of «llowing the iron cores to generate their own third harmonic 
E.M.F. and current, we may entirely eliminate the triple-harmonie 
component of the induced E.M.F., and also avoid the determination 
of the mesh copper watts W, bv connecting the terminals of the mesh 
circuit to à single-phase alternator giving an I. M.F. of the required 
frequency and magnitude. The resulting current Ijisthen adjusted 
in magnitude and in phase with reference to the current T, in the star- 
connected windings until the resultant induced mesh voltage is zero, 
and, neglecting terms of frequency 5f. 7f, &c., the Hux-density in the 
cores varies according to a simple harmonic law. 
these lines have been carried out by the author at intervals during 
the past 18 months, and a number of interesting results have been 


Experiments on 


obtained. 

Details of Tester Cores,—Each tester core consisted of 57 ring 
stampings of stallov cut approximately to size by the makers. These 
rings were clamped in bundles and turned inside and outside until the 
mean perimeter was 100 em., and the radial width of each ring was 
2-59 em. The net cross-section of the core 7-50 sq. cm. Mean 
thickness of each stamping — 0-0508 cm. | 

Each core was wound with 2x 150 turns of flexible wire 31/40 
S.W.G. as search coils. -For the magnetising windings, four layers 
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of double cotton-covered copper wire with 300 turns per layer:were 
wound on each tester. The resistances of the various layers on each 
tester{are 0-130, 0-152, 0-181 and 0-221 ohms respectively at 15°C., 
and hence with large currents the necessity for oil cooling will be 
-&pparent. 


Temperalure Measurements.—One of the testers is fitted with two 
copper-constantan couples in the stalloy core. 


METHOD OF CARRYING OUT THE TESTS. 


The single-phase supply was obtained from a six-pole ring-wound 
rotary ‘converter, which was coupled to a two-pole synchronous 
motor supplied with power from the three-phase alternator. The 
single-phase current I, was taken from one of the three phases of the 
rotary converter, and the final phase adjustment of I, relative to 
the three-phase current I, was ma le by loa ling slightly the remaining 
two phases of the rota-y converter with a lamp load, or by adjusting 
a variable inductance in series with the transformer T. The step- 
down transformer T kept the voltage of the rote-y converter high and 
its current low, thereby reducing the armature reaction and main- 
taining 2 sine-wave E.M.F., E,,, at the terminals of the mesh circuit. 
"The ratio n of this transformer T varied from 5 at the highest satura- 
tion to 20 at the lower values of the saturation. The phase and mag- 
nitude of I, were correct when the voltmeter V. M.[and th» wattmeter 
W, each real zero. No difficulty was experienced in reducing the 
reading of V.M. (3E) to less than 1 volt with 150 turns in each of the 
mesh sea-ch coils S, in tests carried out at a frequency of 22.5 cycles. 
per second at the highest degree of saturation reached. This E.M.F. 
was mainly of frequency 9f. 
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F A represents one set of magnetising windings. 600 turns per tester, star-connected and 
*aking current laat the fundamental frequency from a star-connected three-phase 
alternator, 

D represents the other set of magnetising windings, also 600 turns per tester, mesh- 
connected and supplied with a sine-wave current, ly. at triple frequency 3/ from a single- 


phase alternator. oh : 
T represents a step-down transformer with ratio n in the circuit of the single-phase 


alternator. Ae 
£4 represents three star-connected secondary windings, 150 turns per tester, for the 


pressure-coil circuits of Wa. NC 

A S2 represents three mesh-connected windings, 150 turns per tester, for the pressure-coil 

circuit of W; and for voltmeter readings. The various phases of Sz were also separately 

connected through a multiple-way switch to the voltmeter. 
Wa, Wa, represent the two elements of a two-phase Drysdale wattmeter for measuring 

the input to the three testers from the three-phase alternator. . 

> Warepresents the wattmeter for measuring the input to the testers from the single-phase 


alternator. 
Aa and Ajrepresent ammeters. 


Tests were carried out at 22-5 cycles per second and at 15 cycles 
per second, giving 67-5 cycles per second and 45 cycles per second 
respectively for the single-phase alternator. All the test results 
given ave for temperatures of the sta!loy cores at 55°C. to 65°C. In 
the case of 22-5 cycles the ratio Bg (actual) to B, (apparent) varied 
from 0-041 for the highest flux-density to 0-984 for the lowest. With 
15 cycles the ratio varied from 0-931 to 0-981, the density (actual) 
varying from 20,570 to 17,740 lines per square centimetre. 

Particulars are given in the Paper of the B-H curve, the hysteresis 
cocfticient, &c., for stalloy. 


DETERMINATION OF THE CORRECTION FACTOR FOR Bp. 
The current I, contains all harmonics of the magnetising current 
except the triple harmonic and multiples thereof ; thus 
iL A 21, sin (e! a) - /2Is sin 5(wt + as) 
+21, sin 7(w ca.) +... 
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LT LAM 
whilst the single-phase alternator current I, will contain only the 
triple harmonics and multiples thereof— 

ig=V ZI, sin 3(uf+a3)+ / ZI, sin Wwt+a,) +... 
The total current t=1, +t 
=y zl sin (wt +a,)+ ZI, sin 3(w' + as) 
+V/2I, sin 5(wt+a,)+... 


The oscillograms showed a pronounced fifth hazmonie in J,, whilst 
I, is very approximately a pure sine wave of triple frequency. The 
induced E.M.F. E; per phase of the tester begins even at the com. 
paratively low maximum flux-density of 17.500 lines per square 
centimetre to depart from the simple harmonic form, and at 21,000 
lines per square centimetre (apparent) a strongly pronounced fifth 
harmonic, corresponding to the fifth harmonic in I,. is evident. In 
this ease, however, the induced E.M.F. E has no triple-harmonic 
components, end consequently the equation to this E.M.F. wave form 
may be written 


e; — V 2E, sin w+ 4/2E, sin o(uf +B.) 
: tW ZE, sin "(of 8.)  ..., 
giving for the flux È interlinked with each search coil 


P= Pim sin (w! + m/2) + Bm sin (o! 8) +r 
49.4 sin. {i(ot+p.)+n/2]+... 


At the maximum saturation reached in the sta'loy cores the ratio 
E /E, did not exceed 0-160, aid hence the maximum value o 
@.m/Pim did not exceed 0-160/5 or 0:032, whilst the correspondin 
values of E./E, and %.m/® m were 0-05 and 0-0071 respectively. The 


Fio 4.—ANALYSIS OF WAVE. 


flux-density in the tester cores, therefore, consisted mainly of à 
simple sine function of the time with a very small fifth harmonic 
ripple, which did not exceed 3-2 per cent. of the fundamental term. 

The relative phase displacement of the various harmonics in the 
wave of induced E.M.F. E; is shown in Fig. 4, which may be taken as 
typical of all the waves obtained between the limits of B,, (apparent) 
from 17,500 lines per square centimetre to 22,000 lines per square 
centimetre. It will be seen from this diagram that 45,2-d1m — 9; 
and hence the correction for $5 or Bm may easily be obtained. — 

The space factor for the stelloy cores is only 0-664, and at high 
values of the magnetising current the flux in the air space surrounding 
the core becomes appreciable and must be allowed for. This flux, 
or its fundamental component, will be very approximately in phase 
with the flux in the sta!loy core, and therefore it is an easy mater to 
apply the necessary correction to the induced E.M.F. E; per phase. 
Figures for this correction are given in the Paper. 


STATIC FREQUENCY CHANGERS. 


Various authors have already pointed out the use of static tras- 
formers as frequency changers, and in this connection the present 
author would like to draw attention to the interesting relations which 
hold between the various harmonics of the magnetising current for 
flux-densities in the stalloy cores ranging from 17,000 lines per squar? 
centimetre to 20,500 lines her square centimetre (actua) maximum 
values). Before attacking this problem seriously it always seemed 


to him that with an increase of flux-density in the iron coreé the. 


harmonics in the magnetising current increased relatively to the fun- 
damental component, and so produced the greater peak in the mag- 
netising current. The fact seems to be, however, that the converse 
is more nearly true—viz., with a sine wave of flux the harmonics m 
the magaetising current tend to diminish slightly as the flux-density 
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70 THE FUNDAMENTAL COMPONENTS I, OR TO I, FOR A FREQUENCY OF 
225 CYCLES PER SECOND, AND WITH TEST CONNECTIONS AS IN Fio. 6, 


pam in the tester windings, and hence are due to a distortion of 
the core.flux from the simple harmonic form. 


hections were as shown in Fig. 2, with the mesh windings short- 
Wa and the testers were forced to induce their own triple 
mmonies (see dotted line in Fig. 6). With these connections the 
fall 2A decreased to 0-575 at the highest saturation, inatead of only 

Ing to 0:615, as was the case when I, was supplied from an external 
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source. We may, therefore, quite reasonably assume that if the 
harmonics I, and J, had also been supplied from external sources the’ 
ratios 1,/I, and 1t, would be increased at the higher flux-deiüsities, 
and would become more nearly constant. Further, it is probable 
that, under these circumstances, the increased values of 1, and I. 
would react on' the triple harmonic I,, and cause it and: also the 
ratio I,/T, to be slightly increased at the higher flux-densities. The 
equation for the magaetieing: current when B varies according to @ 
simple harmonie law, B— B, sin (w! + 7/2) would then become 
i= 2E, [sin (sf ta,) tasin 3( a3) | 

; (c5 5 as Bm Hed + as) +a Sin Tol tar) .. sj. 
where a5. 4;, à.. &¢., are approximately eonstants when saturation 
ig reached and hax > th: values of 0-03, 0-25. 0-10 (approx.) for stelloy. 

The law (Iprimary/Peecongary ~ Constant) of the ordinary alternating 
current. transtormer seems, therefore, to extend also to the ratios of 
the various harmonics ef the magnetising current to one another 
in the case when the induced flux variea according to a simple 
harmonie law. The phase angles a,, a5. a, &c., appear to vary only 
slightly within the same limits of flux-density. 

In the above investigation the aim has been to obtain a flux in 
the stalloy cores varying according to a simple harmonic law, this 
manner of variation being considered ideal. An examination of the 
results shows that the principal source of the deviation is the fifth- 
harmonic component of the Qux. This harmonic would practically 
disappear if the fifth harmonic iw the magnetising current could be 
Shorf-eireuited in a manner similar to that of tho third harmonic Is 
as in Fig. 2, when the switeh $ is closed. This method being impoa- 
sible with three-phase currents and three testers, the next best 
method is probably to insert condensers and variable inductances 
between the lines of the three-phase circuit in Fig. 3 and gradually 
to vary the inductances until resonance with the fifth harmonic is 
obtained. Considerable success has already been attained by 
shunting the fifth harmonic in this manner, the switching in of the 
resonance circuit producing an appreciable lowering of the peaks 
second were analysed graphically and gave the valucs of the various | in the wave of induced E.M.F. E; per phase. Experiments are being 
harmonios which are also plotted in Fig. 5, and of the ratios I,/I,, | carried out with resonance cireuits composed of 60 mfd. condensers 
I/I,, 1,/f, and I,/I,, which are plotted in Fig. 6. It will be seen that , in series with variable inductances having stalloy cores, but owing to 
the ratio J,/I, or I,/I, is practically constant over a wide range of | pressure of other work and to misfortmmes with the oscillograph the 
magnetising force (ampere-turns per centimetre), whilst the ratios | author is not yet able to publish the results. 

IJI, and I;/I, diminish considerably as the magnetising force 


inereasee.. The equation for the magnetising current when 4 or B 
varies according to a simple harmonic law, $— &,, sin (wt -- /2), or 


q—4/2E, sin w’, ig TN 
| b= 4/21, sin (wt +a) 4/21, sin 3(v! tas) 
- 2 +20, sin 5(uf +a.) +.. 


With the test connections a3 in Fig. 3, where I, and I, were 
sepárately supplied from external sources to the magaetising windings 
on the testers; but where the higher harmonics F, and E, &c., were 
supplied: by E.M. F.s induced in the tester windings themselves, the 
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Ampere-turns (effective) per cm 
Fic. 5—Grapus oF MaGNETISING CURRENTS AND B, FoR A FRE- 
QUENCY oF 22-5 CYCLES PER SECOND. CONNECTIONS AS IN Fio. 3. 


values of the magnetising currents I, and I,, shown in Fig. 5, were 
obtained. A wide range of oscillograms of I, at 22-5 eycles per 


becomes great. This greater variation of 1, ard I. is probably | 
largely due to the fact that they are produced in the circuit by E.M.F.s | 
' Ampere-turns per cm. CORRESP ONDEN CE. 
0-709. 60 I20 180 240 300 360 —,——— 


RAILWAY CAB SIGNALLING. 
TO THE EDF*OR OF YHE ELECTRICIAN. 


Sir: The Mr. Wm. H. Dammond, whose letter you publish 
in your last issue, is, I presume, the mventor of the Dammond 
cab-signallmg system. I think it will be well for your readers 
to know this. It will increase their interest m the letter. 
Apart from this point, however, I should hke to make the 
following criticisms :— 

In the first place, I should be very interested to hear where 
one €an find the “repeated publication cf proofs of the fact 
that a cab signal ought to be both visual and audible." It is 
difficult, certaialy, for a railwayman to believe that a driver 
can wateh the track more vigilantly when he has a visual signal 
inside the cab to look at. a 

In the next paragraph Mr. Dammond cannot be referring, 
I presume, to the Great Western system, as this is essentially 
a positive safety device—that is, it gives the “all-right”’ 
‘indication only when currents are flowing, and a “ danger " 

indication when they are not flowing or are short-circuited. 
" This is so clear a matter that it is difficult to follow Mr. Dam- 
mond's mind. 

By his criticism of the “ third fallacy " it is quite clear that 

he did not understand the reference made in the discussion ; 
the trouble is not in the difficulty of finding room on the 
locomotive for cab-signal lamps, but of finding room on the 
track for ramps. To provide for running both ways (head and 
tender first), and to provide for running both ways or single 
lines, either the cab-signalling ramp has to take the centre 
place between the ronnimg rails or it has to be duplicated on 
each side of the centre, or, the ramp being fixed on one side ofthe 
centre only, the locomotive has to be fitted with collecting gear 
on both sides ofthe centre. No such apparatus exists on the Lon- 
don underground railways, ag doubtless Mr. Dammond knows. 
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Fic. 6.—RaT10s or HicHer HARMONICS OF THE MAGNETISING CURREN? 


A similat result was obtained for the ratio I 3/1, when the test con- 
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restored, and everything appeared to be quite normal. 
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His reference to the “fourth fallacy " is one upon which 
there is doubtless great and legitimate reason for argument ; 
but perhaps he will allow me to say that, in the first place, it is 
no test of any train-control system that it should give three, 
or any other number, of indications. The final test is that it 
shall give the contrel of the train required by traffic experts. 
I expect [ am fully acquainted with the wireless systems to 
which he refers so scathingly, but I trust he does not believe 
that i; was any one of these systems to which I was referring 
in my few remarks. His condemnation of them is thoroughly 
deserved, but I cannot agree with the condemnation as includ- 
ing the inductive principle. 

A hope I shall not be considered impertinent if, for the benefit 
of your readers, I utter a word of warning on this important 
subject. It is going to be discussed in the future more than 
in the past, but the first qualification of any person inventing 
à system, or criticising an invention dealing with the control 
of running trains from the track, is a deep knowledge of traffic 
working ; in fact, the first requirement is a definition from 
the traffic experts at to what addition to the control of running 
trains by persons or apparatus stationary on the track is 
desirable, and. what form the control should take. At this 
moment I think it is fair to say that the best information points 
to a warning at the distant signal only on high-speed lines, 
such warning to be accompanied by some application of the 
brakes if not attended to by the driver.—I am, &c.,- 

Derby, Jan. 5. J. SAYERS, 


FEEDERS IN PARALLEL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: A station generating single-phase current at 2,000 
volts 50 cycles has recently experienced an electrical trouble, 
for which, up to the time of writing, no satisfactory solution has 


been found. 


One of the largest sets having “ given warning ” of trouble, 
it was deemed advisable to negotiate the evening load ** sepa- 
rated out "—4.e., three generators each supplied a separate 
group of feeders through three separate high-tension "bus bars. 
'There was no metallic connection between the three 'bus bars 
other than that formed by a common earthed outer bar. 

The " top" main ‘bus bar fed, amongst others, two very 
short. feeders of equal copper section and approximately equal 
lengths. These two feeders were in parallel on to a subh- 
station "bus bar which they fed through cartridge fuses cali- 
brated to blow at 150 amperes each. The load on each feeder 


does not normally exceed 100 amperes, chiefly in large induc- 


tion motors and including all the electrically-driven auxiliaries 


in the generating station. 


Although there was no rise on the machine ammeter supply- 
ing these two feeders, both the 150-ampere sub-station fuses 
blew, shutting down the electrically-driven auxiliaries, and 
consequently the station. . The fuses were renewed, the current 


But 


in less than 20 minutes the same thing occurred again and, 


‘with irritating facility, was again rectified. 


. . ) 
A most careful examination revealed no flaws, and the 


` cause of the fuses blowing remained quite inexplicable until, 
-later in the evening, the ammeter needles on the two parallel 


feeders were observed to be swinging from zero to a maximum 
reading, but, whilst one touched zero the other touched maxi- 


“mum, so that the reading of the machine ammeter remained 


steady. 


It was also observed that as the separate machines drew into 


. * step " (they were not in parallel) the swinging steadied up to 


normal readings on each ammeter, but again commenced 


swinging as the machines passed out of phase—as judged by 


the sound. 

I have repeatedly noticed slight oscillation of the ammeter 
needles on parallel feeders, but had not previously traced it to 
“out of step " running under entirely * separated out” condi- 
tions. This js the first experience I have had of a complete 
interchange of load on parallel feeders, which, naturally enough, 
will blow the fuses separately, unless each feeder is fused 
heavily enough to carry a margin above double its load. The 
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result of the interchange of currens is obvious, but an explana- 


tion of its cause wculd be most welcome to the writer aad some’ 


others. 


to split the load on the sub-station and avoid parallel feeders. 
As an experiment, the three feeders were heavily fused and 
temporatily placed in parallel on one main "bus bar, and 


“separated out” conditions were established with two. 


machines running. The result was that the three ammeter 
needles swung about like semaphores unless the two machines 
were in " step. —l am, &c., m 
Jan. 3. ENGINEER. 
P.S.—The main outer bar at the generating station is the 
only point at which the system is earthed. 


NOMENCLATURE AND SYMBOLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: After many years of neglect, the electric and magnetic 
symbols are receiving an embarrassing plethora of attention. A 
provisional scheme by the International Electrotechnical Com- 
mission appeared about two years ago, followed by a scheme of 
my own (proposed to the British Association) (THE Exrc- 
TRICIAN, Vol. LXXI., pp. 1012 and 1054), which was succeeded 
by a revised and final finding of the Commission. Now we 
have a fourth system proposed by the Council of the Physical 
Society of London. As this appears after, and some time 
after, the publication of the svstem accepted for international 
use, and covers substantially the same ground, it is something 
of a criticism or demurrer. — | | | 

I may premise that my own proposals for symbols are un- 
reservedly withdrawn. They involved, like the first scheme 
of the I.E.C., the use of two types of capital letters, and I agree 
that on account of tvpewriters and bad writers, these minor 
script distinctions are not practicable. Having removed all 
personal competition, [ may ask what is the object of the new 
list * There are certain changes from the accepted 1.E.C. list, 
and a few additions, which are detailed here :— | 


PuysicaL SOCIETY. 


I.E.C. 

Name. Symbol. Name. Syndi, 
Capacity ise r O. Aap Pa VK 
Dielectric Constant ........... . € Electric Inductivity......... es K 

Electric Force ......... surisi .. hone 
Electric Polarisation ........ Seven, 
Magnetic Pole ....... tud es ei m 
Magnetic Moment .............- M 
Mazncetic Flux ..... esses P Magnetic Flux .............-. ne F, È 
Magnetic Flux Density ...... B Magnetic Induction ............ B 


(or Magnetic Flux Density) 


Intensity of Magnetisation . T — Intensity of Magnetisation ... I 
Susceptibility ......... sbin e. K — Nusceptibility ........ padia s... Done 
Conductivity ............e Y 
Energy E DNE biet IDui is W,U Energy .......... eene W 
NV ORK sieck hostis s Ay W Work s seooteceeenvs — À W 
FTGQUCHOY ecce epsre ved essel qe f | Frequeney |n ef 


In the matter of optional letters the I.E.C. has been careful 
to propose one letter as the proper symbol, only suggesting in à 
very few cases an alternative, which was partly on account of 
disagreement on the part of Germany and Austria (coming 
events apparently casting their shadows before) with the 
letters approved by the others. But the Physical Society 
cannot make up its mind in the case of Capacity and Magnetic 
Flux, and offers a choice on equal terms. This is surely à mis- 
taken policy. Official lists are to assist uniformity, not to 
perpetuate variety, and if some people persist in their old ways 
as is no doubt inevitable, they should not be enabled to do so 
under the «gis of official approval. l 

On the virtues of the particular letters in the respective lists 
I do not propose to offer any detailed opinion, which would 
only be an individual view at best; but I do regret that any 
body of scientific men should disregard a finding that has 
taken for its accomplishment several years of earnest thought 
and discussion among distinguished men in many countries. 
No doubt each one of us will have to give up some ingrained 
habits of expression, but uniformity is impossible otherwise. 
and with all respect to the high attainments of the reporting 
committee, I helieve most people will regard their refusal to 
accept the findings of the 1.E.C. as short-sighted and even 


I may add that a third feeder was laid in the next day so as 
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union men complained that they were subject to abuse and 
_their rules that the mea should not wear badges when in the 


At a good opportunity for calling out all the union men of any 


I[—————————————— 
refuse to accept what appeared to them an error, but in a pure 
convention there is absolutely no principle at stake; it is 
simply a question of general convenience, not to be obstructed 
bv an individual desire to retain existing habita. 

“There are still awaiting settlement those parts not included 

in the purview of the Commission, and this matter the Phy- 
sical Society has only slightly touched on. Electrostatic 
nomenclature is much in need of consideration, but they only 
propose one new symbol, that for Polarisation. This particular 
proposal is, in fact, not quite above criticism, for there are 
grouped as synonymous terms Electric Displacement, Electric 
Polarisation and Eleccric Flux Density. Now, the first two are 
usually taken to mean Dielectric Constant x Electric Force 
+47, or number cf Faraday tubes per unit area. But Flux 
Density more properly is equivalent to Electrostatic Induction 
or Dielectric Constant x Electric Force. Electrostatic Flux 
and Flux Density are rather new terms, and may no doubt be 
given any desired meaning ; but they should surely correspond 
in their mearirg to Maynetic Flux and Flux Density, which 
in the Physical Society proposal they would not do. 
, Lastly, what docs the committee mean by discountenancing 
subscripts ? Som2 technical writers do perhaps use sub- 
scripts to excess, making a kind of shorthand, such as B, to 
indicate flux density at the rout of the core teeth. Such a 
notation looks rather clumsy, but it 1s not without advantage 
in a long calculation like a complex magnetic circuit with a 
veritable swarm of B's. Without any subscripts the said 
caleulation would be quite unintelligible. | 

It is, I fear, somewhat ungrateful to criticise what must have 
cost much labour, especially on the part of the secretary and 
convener, Dr. Eccles, and he may not feel pleased at a proposal 

to add further labours. If he consents to continue the electro- 

static question I may mention that the matters to be con- 
sidered and the varieties of present custom are enumerated 
with some fulness and care in my own prcposals, loc. cit., 
though the actual suggestions require revisal, and that any 
knowledge of the subject I have acquired in their compilation 

‘Is freely at his service.—I am, &c., 

Edinburgh, Jan. 4. Francis G. BAILY. 

[We do not think that Prof. Baily nced be afraid to criticise. 


‘The report was published by the Council with the very object | . 


of attracting criticism before taking action.—Ep. E.] 


. THE BRISBANE LABOUR DISPUTE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Referring to your leading article on the “ Brisbane 
dispute " of December 25th, the strike at Brisbane was not to 
secure higher wages and better conditions of employment, but 
was on account of two or three men being dismissed for break 
ing the company's rules. 

Only a few of the company's employés were members of the 
union, and these men commenced wearing badges. The non- 


trouble from union passengers because it was seen that they 
were rot members of a union, through the absence of the 
badges. The tramways company then put into force one of 


uniform of the company. Two or three men disobeyed this 
rule, and were given notice to leave ; the rest of the union mon 
in the company’s employ struck, and the union leaders thought 


description emploved in Brisbane, so that trade generally was 
dislocated, l 

The company managed to keep its service going, with some 
difficulty, in spite of the excesses of the strikers, and, by the 
time the general strike fizzled out, had replaced all their union 
drivers and conductors, the rate of wages and terms of employ- 
ment being of such a class that they could pick their men from 
the numerous applicants. zu 

I think this information may be of interest to you, as from 
your statement it might be inferred by some people that the 


tramway company were in some sense to hlame.—1 am, &e., - 
London, Jan. 1. Percy Rostina. 
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* MAGNET-SWITCH CRANE CONTROLLERS.” - - 
TO THE EDITOR OF THE ELECTRICIAN. 
SiR: My attention has been called to an article by Mr. 
Broughton in THe ELECTRICIAN of November 27, 1914, in 
which on pages 244 and 245, a “ Westinghouse ” series-wound: 
current-limit switch is described. I enclose herewith a copy of. 
the British Thomson-Houston Co.'s patent No. 11,349 of 1911, 
which shows the identical switch. It would appear, therefore, 
that the author has wrongly given credit for the development 
to the Westinghouse Company.—I am, &c., | 
London, Jan. 1. . JoHN Gray, Patent Department, 
The British Thomson-Houston Co. (Ltd.). 


- 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 


—— — 
i 


In November we gave particulars of the netic» of intention 
to apply for provisional electric lighting orders in the 1915 
session, and we now publish a complete list of the applications 
for orders deposited with the Board of Trade by Dec. 21, 1914. 
On this occasion the total number of applications is only 31, 
compared with 51 in 1914, 47 in 1913, 36 in 1912 and 28 in 
1911. There are 20 applications by local authorities (against 
20 in 1914 and 22 in 1913), but there are only 11-by companies 
or private individuals (against 31 in 1914 and 25 in 1913). It 
will thus be seen that, though the aggregate number of appli- 
cations is somewhat less than the average of recent years, the 
slump is due to the decrease on the number of companies and 
private individuals who are seeking powers. - 


Title of Order and Area. Promoters. 
Altrincham and District .................... e Altrincham Electric Sup- 
ply (Ltd.). 


Crompton & Co. 


Andover Borough ,...:. eerte eror aen 
Robert Arthur Smith 


Parishes of Skirbeck, Skirbeck Quarter, 
Fishtoft, &c.) in Rural District of Boston 
Chipstead and District (Parish of Chipstead in 
Reigate Rural District and portions of 
Coulsdon and Woodmansterne in Croydon 
Rural District) 

Clifden (Town of Clifden and portions of Clif. 
den Rural District) 

Connah's Quay (Connah's Quay Urban Dis- 

triet and portions of Parish of Northop in 

Holy well Rural District 

Dearne District (Urban Districts of Wath- 
upon-Dearne,  Bolton-upon-Dearne and 


Gilbert Allom 


Rural District Council 
Urban District Council | 
Urban District Councila 


of Wath-upon-Dearne, 
Bolton - upon - Dearne 


Thurnscoc) 
and Thurnscoe 
East Grinstead .................. — M ess. Urban District Council 
Ely -dvistsonisinna eena a E aE Aa Ely Gas & Electricity Co. 
Enniscorthy assia aN Urban District Council 


Harrogat» (extension to certain parishes and Corporation 
portions of Parishes in Rural. Districts of 
Knaresborough, Wotherby, Pateley Bridge 


and Wharfeda!e 
Urban District Council - 


Haworth Rn 
TPIBI E E E E E ETE AA Urban District Council 
Keighley (Extension) to Urban Districts of Corporation 
Oakworth, Haworth and Oxenhope, and 
Rural District of Keighley) 
Kingston-upon-Hull (Extension) to Hessle... Corporation 
Knaresborough c oiu eecseexe aaa Urban District Council 
Litherland 53.2 e eesists rack va ea ni PT oet Urban District Council 


Mid-Somerset (Urban District of Street, Christy Bros. & Co. 


Borough of Glastonbury, City of Wells 
and portions of Rural District of Wells, 
and Parishes of Compton, Dinder and 
Somerton in Langport Rural District) 
eignen MOT RENTEN 
Reading (Extension) to Borough of Henley- 


Urban District Council 
Reading Electric Supply 


upon-Thames, and portions of Henley Co. (Ltd.) 
Rural District, and certain parishes in 
Wokingham Rural District 
Ryde (Amendment)....................... eese Corporation 
Sclby and District. osecas sirens iisen Electrical Distribution of 
Yorkshire (Ltd.) 
SBRIDION cR Urban District Council 


Southampton (extension to Parish of Bitterne | Corporation 


in Rural District of S. Stoncham) 


stanley (Yorkshire). eiie cete eto eua ve tiu Electrical Distribution of 


Yorkshire (Ltd.) — - 
J. & W. Purves 


Teignmouth ................... TUR dis 
Corporation 
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vand Ticehurat Rural 


Buckhurst HM,- 


Ystradgynlais District 


Title of Order and Area. . 
Tunbridge Wells (extension to Urban District 
of Southborough and po 


rtions of Tonbridge 
istricts) 
Warrington (extension to, certain Parishes in 

Runcorn and Warrington Rural Districts) 
Woodford and District (Urban Districts of 
Chingford, Loughton, 
Wanstead and Woedford, and Parish of 
- Chigwell in Epping Rural Di 


Corporation. 


Corporation 


strict) 


"NEW ELECTRICAL COMPANIES OF 1914. 


————À 


We give below a list of the 


capital :— 
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Promoters. 


County of London Elec- 
trie Supply Co. (Ltd.) 


Rural District Council 


! more important electrical engi- 
neering companies registered during the past year, with their 


Alpha Electrical Co, ....  £2,000 | 
Aluminium Foil Co. ...... — 5,000 | 
All-British Electrical Co. ^ 10,000 | 
Allies Electric Lamp Co.. ^ 3,000 | 
Apparatus & Accessories. —— 3,000 
Argentine Electricity Co. — 45,000 
Argentine Traction Co.... 20,000 
Aroon ..... ETE E e ue 32,500 
Autogramme ............... 5,000 
Bachelet Levitated Rail- | 
Way ..,..... —— 105,000 
Bachelet Levitated Rail- 
. way Synd.  ............. 50,000 
Ballyconnell Electric 
Light & Power Co. .... 1,500 
Barford Elec. Supply Co. — 5,000 
J. Barwell&Co.(Lighting) 5,000 
Bedale & District Electric 
Supply Co. ..,........... 3,000 
Beleco nosses etes. 30,000 
A. W. Beuttell  ......... . 10,000 
Birmingham Guild ....... 12,500 
Bishops Castle Electric 
Light & Power Co. .... | 2,500 
Boonzaiers .................. 10,000 
Booth & Bamford ....... 2.000 
Britannic ElectricalCo.... ^ 5,000 
British Acromin .......... 150,000 
British Arc Welding Co. 
(Seotland) ............... 10,000 
British Bachelet Flying 
Train Synd. ............. 10,000 
British Drawn Wire 
Lamp Co. ...... ani 2,000 
British Elec. Export Co. 2,000 
British Industries. Sup- 
port Federation ....... 2,500 
British Steam Turbines... 5,000 
British Willard Battery 
CoO. iovis IHTITETMIESMT 10,000 
Brough Elec. Lighting Co. — 1,5 
Carleon Electrical Co..... 20,000 
Carville Site & Power Co. 10,000 
“ Ceag " Miners’ Supply 
is eT 10,000 
Chemico-Eleetrie Co. 85,000 
Chipping Norton Electric . 
Supply Co. ............... 10,000 
City of Freetown (Sierra 
Leone) Electricity Co. — 15,000 
Coniston & District Elec- 
trie Supply Co. ....... 2,000 
Custodis-.. isse rere eee 6,000 
J. Christopher & Sons .... 4,000 
Defries & CORAN Rs 2,000 
rby Day & Night Sign 
us D db —— a 5,000 
Derby Lemp Works ...... $85,000 
Direct Copper Production 
Syd ouis erea 10,000 
Donkin & Co. ............... 66,000 
Dorman & Smith ......... 50,000 
: Duncan's Electricity 
SUPPLY vocan eias 25,000 
Ebonitis ....... r— 10,000 
Economic Eleetric......... 10,000 
Electrical Finance & Se- 
. curities Co. ............. 50,000 
Electric Floor Machine Co. 3,000 
Electric Galvanisers ...... . 20,000 
Electrolysers ...... —" 2,200 
Electro Magneto Motors 10,000 
Electro Motor Hiring .... 10,000 


| Marbro 


Elec. Power Engnecring 
Co. (Birmingham) .... 
E.M.F. (1914) ............. 
E. M. Evans & Son. ...... 
Etablissements Kirby. ... 
Fenn Mirrograph Co. .... 
Financial Engineering & 
Chemical Co. ............ 
Fisher, Humphries & Co. 
Foster Construction Co. 
H. F. Foster & Co. ....... 
General Acoustic  & 
Dictograph Co. ,........ 
Grindlay, Ross & Co, .... 
Geo. W. Green & Co. 
(Feltham) ............... 
G. M. Wireless Patents 
Sn sorores: EET 


Hammond & Jones (En- 
gineers) 


**a5956060600€00800605902€0 


Harman Electric Co. .... 
| High Speed Steel Alloys. 


Hemming Conduit Grip 
Horrabridge & District 
Electric Supply Co..... 
International, Bleachers' 
Corpn. (1914) .......... 
International ^ General 
Artificial Coal& Fuel Co. 
Irish Telephone (New 
System) Co. ............. 
Irish Towns Electric 
Light & Power Co....... 
James D. Boyd & Co. ... 
Jersey Electric Lighting 
& Power Co.............. 
Kiesow & Co. ............... 
Lighting Supplies ......... 
Loughrea Electric Power 
& Lighting Co........... 
Magneto & Taximeter Co. 
Manchester Cable Co. ... 
Mander Utility Co. ....... 
Marine Engine Auto-Con- 
trol e AE diese 
Masham & District Elec- 
tric Supply Co. 


[DENEN 


Mico Electrical & Chemical 


CUISUTE suere rains 
Midland Electric Rotary 

Blowing Co. ............. 
Mirrograph ................ 
Midland Magneto Co. ... 
Morris, Warden & Co. ... 
Naylor Battery Co. ...... 
New Destructor Co. ...... 
New High Pressure Gas 


Light, Chemical & Elec. 


tric Supply Co. ......... 


New Rotoplunge Pump Co. 


Nitrate Heating & Power 
North British Electric 


Welding Co. ............ | 


North British Electric 

Welding (Eastern)...... 
Parana Tramways Co. ... 
Park Royal Engineering 

MWOPKB. seneceoie asak 
Parmiter, Hope & Sugden 
Eo O Telegraph & Cable 


b **9«99009«900*09000€* EEEE) 


8.400 
20,000 
5,000 
7.000 


6,000 
10,000 


10,000 
50,000 


6,000 


4,000 


4,000 
75,000 


20,000 
15,000 


5,000 


Pirelli General | Cable 


WOEKS: 21 sedeenceds £200,000 

. Prentice Wireless Train 
Control ................... 30,000 
Printex Accumulator Co. 3,000 
Pyrene Co. .................. 5,000 
I Parks us coc eec eee Rus 10,000 

Rathkeale Electric Light- 
ing & Power Co. ....... 2,000 
. Rex Accumulator Co. ,.. 24,000 

. Rhone Engine Co. ...... . 40,000 — 

PSL A. C. J. ........ PM 15,000 
, Samuel Booth & Co. .... 50,000 
. Self:Protector ............. 5,000 
. Soleetrie Co.  ...,......... 2,000 


South Wales Transport Co, 50,000 


S. Smith & Sons (Motor 


Accessories) ............. 100,000 
“Stolz Electrophone Co. 

Ge) ES aaa een oes 5,000 
Superposed Currents...... 5,000 
G. Santler & Co. .......... — 8,000 
Telenews (1914)............ 30,000 
Telephone Co. of Pernam- 

DUCO e oke 100,000 
Thomas Coleman & Sons 7,500 
Thomson-Bennett (Mag- 

DELOS) oncesi iiaa 5,000 


Tilney Mfg. & Testing Co. 5,000 


| 


Torpoint Ejec, Bupply Co. 


Tredegars .:.............:...— 10,500 
Tubex Engineering Co... 5,000 
Tucaman Tramways, 

Light & Power Co. .... 611,000 
Tyne Glass Works......... 9.000 
T. L. Tapper .............. . 6,000 
United Cablegram Co. of . 

France...............eeeeee . 25,000 
United States .Rail-less — 

Electric Traction Co. . — 1000 
Universal Elec. Canoe Co. — 1,000 
Venners Elce. Cooking &  . 

Heating Appliances... 100,000 
Vincent Pump & Trans- 

mitter Co. ............... 15,000 
Volta Instrument Co. ... — 2,000 
Wadebridge & District 

Electric Supply Co.$ ... 3,450 
A. B. Vibro & Domestic 

Electrics .................. 6,000 
W. A. T. Syndicate. ...... 5,000 
Waygood Lifts ............ 10,000 
Wegdon Lamp Co. ...... 3,000 
Weston's ...........eeeeese 5,000 
Bew oU censores . 5,000 


PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., 
IN 1914. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) during the past year. A dagger 
(T) denotes that the company has been struck off the register 
of jcint stock companies, and a star (*) that the company has 
been wound up by order of the Court :— 


Accumulator Industries. 
fAnglo- French Turbines. 


| 


High Peak Magneto Co. 
tImeson, Finch & Co. 


Argentine Electrolytic Syndicate. | fImproved Electric Traction. 


fAuto-Controllers. 
tAuto-Conveyers. 


TAuto-Rail Electricity Generating 


Co. 
[Bombay Hydro-Electric Synd. 
British Economical Lamp Co. 
[British Electrics (Moseley's 
. Patents). 
T British Electro-Ads. 


{British Electro-Mctallurgical Pro- 


ducts Co. 
Brown & Murray, 
Cambridge 
Synd. 
Canadian Electric Traction Co. 
TCity Carbon Co. 


Colne & Trawden Light Rlys. Co. 
*Consolidated Diesel Engine Manu- 


facturers. 
Dac Accumulator Synd. 
Dettifoss Power Co. 
Diesel Engine Co. 


Dry Gas Electric Fire Extin- 


guisher Co. 


Bo Light & Power Construction 
'o 


[Ecco Battery & Electrical Co, 
Ecuador Telephone Co. 


| TElectra Finance Syndicate. 


T Electrasites. 
Eleetric Flashlights. 


| t Electric Power Plants. 


Electric Utility Co. 


TElectrical Instrument Manufac- 


turers, 
Electro Steel Foundries. 
Electromobile Co, 
Electromotor Equipment Co. 


- Eureka Clock Co. 


Felgate Installation Co. 


_{Ferabin Lamp & Electrical Acces- 


sories. 
Golden Illuminated Signs. 


*Grindell-Matthews Wireless Tele. 


. P f ; 
Harrington Electric Light Co. 
THemslett Electrical Battery Co. 


Electric Tramways 


| 


| 


Í 
l 
! 
| 
] 
I 


| 


i 


| 


Jandus Arc Lamp (Continental 
Patents) & Electric Co. 
tJoseph Richmond & Co. 
Kent Electric Power Syndicate. 
fLa Regionale Electrique de 
l'Orne. 2s 
*Leitner Electrical Co. 
Leskole Co. 
Llanelly Motor & Engineering Co. 
Lumen Fittings Co. 

TMadeira Electric Light Co. . 
Marples, Leach & Co. 

Midland Electric Corpn. (1900). 
Mordey-Fricker Electricity Meter 
Co. 

TMutual Electricity Supply Co. 
National Electric Time Co. 
Neville Engineering Co. 

No Cell. 

Northern Wireless Schools. — 
Nottinghamshire & Derbyshire 
Tramways Development Co. 

1 Pearson Fire Alarm. 

TPremier Electric Lamp Co. 
Pump & Power Co, 

Rankine Patent Feed Water 
Heater Co. 

Redglo. 

Rose Automatic Target Co. 

Rotoplunge Pump Co. 

Roundhay & District Electric 
Lighting Co. 

Salsbury Lamps. 

Sandwich, Deal & Walmer Elec- 
tricity Supply Co, 

TSimplex Arc Lamp Syndicate. 

tSolium Electrical Co. | 
Spiral Regulating Dynamo Co. 
Stellar Signs. 

*Stolz Electrophone Co. (1913). 

TTitan Electric Co. 

Uitenhage Electric Light & Power 


Co. 
tVictorphone. 


Westminster Automatic Tele. 
phone Synd. 


Wright Electrical Sales Co 


PE 
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dy CONTENTS. quality and lower price than our own, which have bcen pro- 
nues 2 ! | duced by methods of concentration and by reason of the 
be a ©“ PROBLEMS TO Be SOLvED’’.. 471 Calendars, Diaries, &c....... 99 absence OL legislative disabilities under which we have 
e Imports and Exports of Elec- : Indirect Lighting Progress. | : . l r 
by trical Manufactures ...... 472| Illustrated ...... Picea 100 ! suffered ; and (2) a range of low-priced articks of second- 
leon "a Business Notices............ 472 | Osram Half-Watt Lamps.... 102 TOMADAS, 0 ; . 1 
E Bankruptcies, Liquidations,&c. 472 | Simplex Cooking and Heating rate quality which have bcen disposed of in markets where 
ge Electricity Supply.......... 412| Apparatus. Illustrated .. 102 | tho individual purchasing power is limited. Mr. Mavor 
Lighting, rower and Heating ' | Suspension Gear. Illustrated 102 : i ; 3 
Notes...... 005 eese nns. 474] What is the matter with the makes it clear that the problem with which we are confronted 
Traction Notes ............ 474 United States ...... 2. 104] ig f Ane i : 
LVED, te Telegraph Notes..... Sette acie 474 | A Hospital Fitting. Illus... 104 is that or i ph ELA OMS Pr ama exactly 
Empire Notes .............. 474 the goods which they require. There are technical and 
aper: The Round Table .......... 97 | Miscellaneous Notes cscs... aye | commercial difficulties in the way, and while we may have 
Mp The ‘‘ Point Fives” ........ 97 | Tenders Invited ............ 476 | the advantage in the first-named respect in that we have 
Lis Inereasod Strength and Dura- Tenders Received & Accepted 477 T 
ul e bility of Tungsten Lamps. Companies’ Meetings & Reports 478 | almost universally endeavoured to supply 2 good quality 
nos Illustrated .............. 98 City Notes ...... vut 478 | article at a fairly high price, our commercial mcthods have 
MT T a New Dining Room Fittings. Electrical Companies' Share ; 1 A 
i Illustrated .............. DB E vediexai suco oov 478 | been at fault, and especially in those. markets which could 
m = | only be cultivated by the somewhat laborious process of 
: E learring the language and by having traders and agents on 
sit ) Sx. rui . T 
2 PROBLEMS TO BE SOLVED. the spot to familiarise themselves with local conditions, 
n The above is the title of an instructive article in the į and in many instances with individual requirements. Mr. 
ab) ü i à . 
nus Glasgow Herald " from the pen of Mr. Sam Mavon on the | Mavor also deals with the subject of credit and terms of 
us subject of the immediate luture of the electrical industry | payment for goods supplied. . Under this heading he em- 
! as influenced by the prescnt war. Mr. Mavor’s survey of | phasiscs the importance of the concentration of the elec- 
P the situation is worth prcscrving for its level-headcd tone | trical business both in Germany and America upon a few 
| and the disclosure of the real hard facts as they are. We | gigantic firms or combines. Vast organisations of this 
bt have hed cnough of both the pessimists and the optimists | description have practically unlimited resources, and they 
re In this very serious busincss of adapting British clectrical | are able to give their clients the benefit of technical and 
1a industrics to the changed position of things which is the | engineering advice on large schemes; they can also, arrange 
zy direct result of the war. . Mr. Mavon is certainly not a | convenient terms of payment for traders end buyers whose 
pla w a i , a $ : : : 
: pessimist, and he does not appéar to comply with the | operations are conducted on lines of somewhat limited pur- 
p accepted definition of an optimist, * the man who does not | chasing capacity. As Mr. Mavon says: “ Our engineering 
> care what happens £o long as it docs not happen to himself.” | manufacturers generally demand payment by cash against 
A His views are worthy of study because they correctly gauge | shipping document. Foreign purchasers dislike this, and 


the gigantic nature of the task which is still so glibly 
described as “capturing German trade." Mr. Mavon 


prefer to have credit and to pay in their own currency, and 
the vendor who concedes these terms receives preference. 
It is beyond doubt that much of Germany's success in 


asks: " Are we to maintain our standard of quality and 
be excluded from thcse markets, or arc we to lower the 
quality end price to gain entrance ? We may temporarily 
2d secure a portion of Germany's foreign business in both these 
o categories, but we shall certainly not be able to retain it 
i when her competition is resumed unless we meanwhile 
b Improve our methods and reduce our costs. It is useless 
.to ignore the fact that to overtake our competitor in the 
technical race requires strenuous, sustained cffort. The pro- 
| duction of highly specialised plant cannot be improvised ; 
i success is gradually and laboriously built upon patient work 
and accumulative’ experience.” The two categories of 
trade to which Mr. Mavor refers, and with which at present 
we have been unable to deal, are (1) specialities of better 


foreign trade has been due to her willingncss to conform to 
the commercial usages of the purchasing country, and it 
may be added that in countries where business cannot be 
done without bribery her local representatives are expert 
in -feeling the pulse of purchasing intermediaries.” The 
foregoing are a few of the principal matters with which Mr. 
MavoR deals. He is firmly convinced, and here we feel sure 
that our readers will agree with him, that spzsmodic effort 
is worse than useless, and will only result in failure and loss. 
" Sentimental reluctance of purchasers to trade with 
Germany will soon evaporate if she offers the goods required 
at lower prices and on more favourable terms than those of 


local competitors." i 


KU 


IMPORTS AND EXPORTS OF ELECTRICAL 
MANUFACTURES. 
For the weck Dec. 29, 1914, to Jan. 2, 1915. 


"In view of the increased interest which is being taken in the subject of 
— the importation into and the exportation of Electrical Manufactures 
- from the United Kingdom, we resume our weekly lists. (Sze also note 


` at foot of Imports.) 
IMPORTS. 


Into Fot.kEsroxE.— From France: Carbons, 15 pkgs. ; unenumerated, 4 pkes.; glow 
' lamp parts, 110 pkgs. Holland: Glow lamps, 490 pkgs. 

HuLL.— Denmark + Dry cells, 21 cases. Sweden. Telephones, 25 pkgs. U.S.A... Un- 
enumerated, 6 pkgs. 

Lonvpon.—Nerway ; Telephone material. £24. Switzerland: Elec. machinery, £81; 
unenumerated; £216. U.S.A.. Elec. machinery, £2.663 ; lamps. £96; telephone mater- 
: dals, £608 ; unenumerated. 30 pkes.. and £1,651. Canada. Telephone matería!, 85 pkgs. ; 
' unenumerated, £28. /taly: Machinery, £8: wire and cable, £1,914; unenumerated, 
'" £277. Holland: Machinery, £43; lamps, £243. 50 pkes.: wire and cable, £338; un- 
enumerated, £69. Sweden. Elec. Machinery, £1,059; telephone material, £104; lamps, 
£259 ; unenumerated. £40. France. Carbons, £520. 

LiverPooL.—U.S.A.. Carbons, 70 boxes; glass bulbs, 621 boxes, 

MaNcHEsTER.— Canada - Battery parts, 30 pkgs. 


. NorE.—1t will be seen from the above that there is still justification 
for the objection we have so frequently made to the large number of 
items in the official returns under the misleading heading “ unenumerated." 
The items relate to what is described as " electrical goods " and ** elec- 
frical materials." "The objections apply with equal force to the items 
under *' Exports.” | 


EXPORTS. 


To AustRALAsiIA.— Adelaide « Wire and cable, £192 ; unenumerated : £379. Auckland: 
Wire and cable, £1.462; teleeraph materials. £190: machinery, £206; unenumerated, 
£577. Brisbane: Unenumerated, £243. Dunedin. Wire and cable, £157,;; unenumerated, 
£544. Hobart. Unenumerated, £68. — Lytticlon © Unenumerated, £90. Meibourne : Wire 
and cable, £612; machinery, £1,781 ; unenumerated, £1.809. Napier : Machinery. £85. 
Perth: Machinery, £1,322; unenumerated, £50. Sydney» Telegraph material. £487 ; 
wire and cable, £1.156; machinery, £1,765: unenumereted, £4,197. Townsville: 
Machinery, £51; wire and cable, £348; machinery, £827. Wellington. Unenumerated, 
£1.304 


Arrica.— Delagoa Bay. Telegraph materials, £39; unenumerated, £26. Beira. Ma- 
chinery. £95; unenumerated, £63. Capetown. Unenumerated, £17. Durban’ Ma- 
chinery, £182 ; wire and cable, £948; unenumerated, £529. Fast London. Machinery, 
£366. Chinde > Wire and cable, £25; unenumerated, £32; machinery, £366. Fort 
Elizabeth: Unenumerated, £57. Sekondi - Wire and cable, £23; unenumerated, £19. 
Egypt (Alexandria): Machinery, £13. Sierra Leone (Freetown): Unenumerated, £31. 
Tunis: Unenumerated, £268. 

Mem ud - Telegraph materials, £188; submarine cable, £12,238; unenume- 
' rated, ; 

Honc KoNc.—Unenumerated, £216. 

INDIA, CEYLON AND INDO-CHinA.—Bombay; Wire and cable, £76; unenumerated, 
£299. Calcutta: Wire and cable, £782; unenumerated, £1,181. Karachi. Unenumerated, 
£159. Madras: Unenumerated, £56. Rangoon. Unenumerated, £72. Batavia: Machi- 
nery, £75. Port Swettenam : Machinery, £431; unenumerated, £125. Singapore - Tele- 
graph materials, £40 ; submarine telegraph cable, £2,127; unenumerated, £124. 

CaNADA.— Montreal: Unenumerated, £36. 

Mauritius.--Unenumerated, £126. : 

FRANCE.— Bordeaux. Unenumerated. £338. Boulogne. Unenumerated. £11. Havre: 
Wire and cable. £1.131 ; unenumerated, £75. Trerort : Unenumerated, £195. 

SpPAIN.— Bilbao : Wire and cable, £168; unenumerated, £140. Gibraltar - Unenumer- 
ated, £86. . 

JaPAN.—-Dafrer *  Unenumerated, £39. Kobe. Unenumerated, £44. 
Unenumerated, £357. l 

U.S.A.—New York: Telegraph materials, £140 ; unenumerated, £145. 

SoutH AmERiIca.—B8eunos Ayres. Machinery. £108; unenumerated, £45. Monte 
Video: Wire and cable, £1,508. Punta Arcnas. Wire and cable, £29. Valparaiso. Un- 
enumerated, £79. 

IrALY.— Genoa - Wireless telegraph material, £13,850 ; unenumerated, £150. 

Honpuras.— Belize - Unenumerated, £52. 

HoLLAND.—-Anisterdam ; Wire and cable, £236; unenumerated, £22. — Rotterdam 
Wire and cable, £1.020 ; unenumerated, £14. 

Russia. —Viadivastock * Wire, £1.20C. t 

B. W. Inpres.— Barbados : Unenumerated, £223. Port Harcourt: Unenumerated, £16. 
Kilidini * Machinery, £213. Savanilla : Telegraph material, £364. 


Yokohama : 


BUSINESS NOTICES. 


An important. reconstruetion of an old-established firm of elec- 
trical manufacturers has recently taken place. Messrs. Spagnoletti, 
Ltd: (established 1851), will in future carry on their business of 
switchgear and electrical instrument manufacturers under the style 
of the Park Royal Engineering Works (Ltd.). 

We understand that increased contracts in recent vears have neces. 
sitated the building of larger premises, dnd a model and up-to-date 
factory has been erected at Park Royal, London, N.W. The works have 
been designed with a view to handling the largé switchgear and instru- 
ment output manufactured for thé Admiralty, War Office and many 
Corporations to whom the company are contractors. The company, 
although changed in name and location, will be conducted, except for 
certain additions, by the same directors and staff as those associated with 
Spagnoletti (Ltd.). | | 

Plant Wanted.—An advertiser requires a second-hand d.c. motor 
about 110 kw. 110-115 volt.. 


BANKRUPTCIES, LIQUIDATIONS, &e: 


A meeting of creditors of the Felgate Installation Co. (Ltd.) will 
be held at the Reading Gas Co.'s Lecture Hall, Cross-street, Reading, 
on Jan. Ll 


The Dacolight Engineering Co. (Ltd.) is being wound up voluntarily 
and Mr. G. Barnett, 58, Lombard-strect, London, B.C., has been 
appointed liquidator. A meeting of creditors will be held at. the 
ullices of Messrs. Faithfull & Owen, 58, Lombard-strect, on Jah. 19, 
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The National Engineering Co. (Ltd.) is belng wound up voluntarily, 
and Mr. W. B. Ransom, 52, Queen Victoria-street, London, W,C., 
has been appointed liquidator. 


QUOI IOIMI S 
= ELECTRICITY SUPPLY. = 
UU 


EXTENSIONS. 

Birmingham.—On Tuesday the Corporation considered a report 
from the Electric Supply Committee on the erection of a power 
house at Nechells. 

In May, 1913, the Council sanctioned the erection of a new power 
house at Nechells and it is anticipated that this will be available for a 
supply of current by the winter of 1916-17. In order to meet the normal 
demand of the department it was the intention of the committee to instal 
2.000 kw. of temporary plant at Chester-street, Aston Manor, but during 
the month of October last and subsequently applications for large sup- 
plies for power purposes have heen received, which are required for the 
manufacture of war material. Up to the present these total 11,000 kw., 
and there is no doubt that still greater demands will be made upon the 
undertaking in the near future. The committee feel that, in order that 
the manufacturers of this material may not suffer from any shortage in 
the supply, and that the Council may be able to discharge its statutory 
obligations, immediate steps should be taken to provide the plant neces- 
sary to meet this demand. As already indicated, the existing stations 
will carry the department through the present winter, but they will not 
be capable of meeting the ordinary growth of the undertaking during the 
winter of 1915-16 in addition to the abnormal demand. As the Nechells 
station cannot be ready for supply until the winter of 1916.17, the 
committee have given careful consideration to the best course to adopt, 
and they have come to the conclusion that it will be necessary to proceed 
at once with the erection of a temporary generating station. It is not 
possible to do this on the land owned by the department at Nechells 
without seriously retarding the progress of the contracts at present being 
carried out for the foundations and buildings of the new permanent 
station. Subject to the consent of the Public Works and the Lighting- 
Stables and Refuse Disposal Committees, a piece of land adjoining the 
destructor station at Nechells, quite close to the site of the new power 
house, would be available for the temporary station. The maximum 
amount of plant that it is possible to instal on this site in the time available 
is 10.000 kw., and it is believed that this will be sufficient to meet the 
requirements so far as they can be foreseen. The estimated cost of this 
temporary plant is as follows : Two turbo-alternator sets (including con- 
densers), £38,200 ; six boilers and stokers without economisers, £25,000 ; 
temporary buildings, £4,000; foundations of boilers and turbines. 
£4,100; coal conveyor, £2,000; three feed pumps, £1,200; piping and 
valves, £2,500 ; switchgear, £2.200 ; generator cables, £600 ; five cooling 
towers and foundations. £12,500 ; sundries, £350; and 5 per cent. for 
contingencies (say, £4,650), making a total of £97.300. All tho items m 
the above list, except the temporary buildings and foundations, will be 
available for transfer to the permanent station in due course. The com- 
mittee have accepted tenders for the turbo-alternator sets, boilers and 
stokers, and part of the switchgear for installing at the permanent 
station, and these can be supplied in time for use at the temporary 
station. It will be clear that if the temporary station is equipped by 
plant intended for the permanent station, such plant cannot be released 
until the machinery installed in the permanent station is of sufficient 
capacity to carry on the supply to the city whilst the temporary plant is 
being dismantled and re-erected in its permanent position. It would 
have been possible for the committee to have proceeded with the work, 
and have paid for same out of the sum provided in the Birm ingham Cor- 
poration Act, 1912, and later on to have applied to the Council for sanc- 
tion to a loan for the additional plant required at the permanent station 
before the temporary one could be shut down. This course did not. 
however, recommend itself to the committee, who considered that the 
Council should be in possession of the whole of the facts at once before 
any steps were taken. It is estimated that of the sum of £97,300, about 
£10,000 will be expended on buildings and foundations which will cease 
to be remunerative after the temporary station is dismantled, and this 
sum ín due course the committee propose to take out of the renewals and 
special expenditure fund. The committee, therefore, recommend that 
the Council approve the expenditure of £97,300, required for the erection 
of a temporary electric supply station at Nechells, and authorise the 
Fihaiée Committee to borrow £87,300, subject to the sanction of the 
L.G. Board; and thev propose in view of the extreme urgency of the 
matter, to proceed with the work in anticipation of the sanction of the 
L.G. Board being obtained. They consider they are justified in adopting 
this course in view of the importance of assisting the manufacturers of the 
city In the production of war materials, and thus, so far as lies in their 
power. helping the Government during the present crisis. . ae 
_ At the Council meeting Ald. Jehcott presented the report and on 
its adoption. He explained the circumstances which rendered T 
erection. of a temporary station necessary. The Council ena o 
forward with confidence to a profit at the end of three years p y 
large to prevent the loss of the £10,000. It was hardly correot for : 
Finance Committee to say that the Committee were charging the firm: 
desiring the supply the lowest rate : many of those who were going t^ 
take extra current would not come imder the lowest rate. 

Alter discussion the motion was carried, 
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. Nottingham.—On Monday the Electricity Committee reported to 
the Corporation that they had expended the whole of the £44,500 
sanctioned by the Council in November, 1903, for underground 
electric supply mains and service connections. ' 

Further capita] is now required for extension of mains, &c., in different 
parts of the city, and they recommended that £20,000 be raised for the 
purpose. The Committce also stated that if the term for repayment was 
fixed by the L.G. Board at 24 years the approximate annual charge for 
sinking fund and interest would be £1,330. 19s. | Previous loans sanctioned 
by the Council during the current financial year had been £40,122, and 
the annual charge for sinking fund and interest was £1,837. 8s. 

On the motion of Sir John Turney, the Committee’s report and recom- 
mendations were adopted. 

Oldham.—The L.G. Board have sanctioned the application of the 
Corporation for sanction to borrow £40,000 for extensions of the 


electricity supply undertaking. 


The chairman of the Elcetricify €otnmittée Councillor C. Hardman). 


referred at the last mecting to the dispute with the local electrical con- 
tractors, and said that tho committee had tried to work with the local 
traders, but they found that the traders were not working with them, 
and in that they were niaking a big mistake. They did not doubt that 
they could do what an electrical contractor could do. He had asked the 
electrical engineer (Mr. Chamberlain) to discuss the question with the 
Chamber of Trade, who had also taken up the question. He thought 
that there must be some misunderstanding about it by some of the mem- 
bers, and they had asked the Chamber to define their complaints. 

Councillor Jackson said he had wanted a motor himself. He went to 
an electrical man about one, but when he got there he said, * Go to the 
electricity. works, they may do it." He came up and saw Mr. Chamber- 
lain, who showed him a number of motors and he picked one. He had it 
fitted and everything dane, and then bought it, as it was most suitable. 
That was evidence that he could not get it done by a private tradesman. 

Councillor STANBURY suggested that the tradesmen should act as 
agents for the manufacturing companies. 
. Ald. Warp said that perhaps the local traders might be able to supply 
these motors. They had no desire to make profit out of the motors, 
but those people thought that they were taking away their trade. 

It was ultimately agreed that the chairman should mect the Chamber 


of Trade officially on the matter. 
Salford.—The Council is to enter into an agreement with Messrs. 

J. & W..Leach for the supply of current to premises at Prestwich. 
Application is to be made to the L.G. Board for sanction to borrow 

£18,252 for the provision and equipment of transformer station in the 


Greengate district, £25,000 for the extension of h.t. mains and provision 
l 


of l.t. mains, and £6,533 for the extension of central tramcar repair depot. 

The Electricity Committee has adopted a resolution to the effect that 
in all cases where separate premises in the occupation of one consumer are 
supplied with energy at the sliding scale of charges, such premises be 
regarded as separate premises and charged accordingly, except in a case 
of special contract where the conditions are specifically agreed upon. 

The recommendations were agreed to by the Council. 

West Bromwich.— The Council is recommended to apply for sanc- 
tion to borrow £2,450 for future extensions of mains. 

Woolwich.—The Electricity Committee has consulted Sir John 
Snell with a view to his report on the electricity undertaking being 
brought up-to-date in view of the engineering and financial problems 
involved, and in accordance with his recommendations they have 
forwarded to the Finance Committee an estimate of the further 
expenditure, amounting to £32,935, necessary to complete the works. 

In addition to their 3,000 kw. turbo-alternator now on order, the com- 
mittee states that further boilers, another 1,000 kw. motor-converter and 
auxiliaries are also advisable. Accordingly, the Council has delegated 
powers to the committea to obtain tenders for the additional plant re- 
quired, In this connection the services of Sir John Snell are to be re- 
tained in order to supply the L.C.C. with further information they require 
m connection with the terms of a projected loan. 

Worcester.— On Tucsday the Council decided to apply for sanction 
to borrow £850 for electric services during the next three years, and 
to add this loan to the applications for prospective loans made by 
the Council in June last. 

It was reported, with regard to the respective costs of suction gas and 
electric power a£ the sewage works, that (in the opinion of the Special 
Committee appointed to consider the matter) the following figures fairly 
represented the annual cost of the pumping : Suction gas and electricity, 
£2,000 ; all electric drive, £2.300. The Council were recommended to 
adopt an all-electric drive for the pumping plant at the sewage works, 
but to retain à suctien gas plant for pumping storm water. 

York.—An inquiry was held on Tuesday into the application of 


.Vhe Corporation for sanction to borrow £19,150 for extensions of the 


electric supply undertaking. | 
pate details of the amount required included £11,400 for mains, £1,700 
of Services, £800 for motors, £500 for sub-station buildings, £4,400 for 
plant and £750 for transformers. | 
s city treasurer (Mr. Davison) said the total capital of the electricity 
posee sanctioned on March 31 was £190,493, and the amount 
E orised but unexpended was £7,096. 
i i Towx CLerK said the Council would like 25 years for the repay- 
cnt of the amount borrowed for the buildings. —— nett 
he inspector (Mr. H. Ross HWiorger): That means that everv, £1,000. 
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borrowed costs you £2,500 before it is paid off., A shorter period is 
better, so as to get rid of paying interest as soon as you can for the benefit 
of the undertaking. "What have you got to reserve fund ? 

The TREASURER: Practically only £55. We have been paying off 
scveral items out of the reserve fund ; for renewals, &c., in the last years 
we have spent £7,000. 

The Inspector: But out of that you have scrapped a lot of plant ; 
it does not add to the assets to take it from the reserve. What have you 
done with the profits of last year, which were about £800 ? 
` The Crry Treasurer: We brought forward a surplus balance of 
£1,785, and with the year's profits it gave us a total of £2,867, and out of 
that we paid an outstanding liability of £2,812. 

The Ixspector : So really you have got no money at all. You hope, 
apparently, that everything will go on normally until you have got 
something. £55 is practically nothing on a capital of £200,000. 

Ald. Meyer (chairman of the Electric Supply Committee) said that the 
drop in profits from £4,000 in 1913 to £800 last year was mainly due to the 
fact that they had reduced the flat rate of charging by 25 per cent. 

The INsrECTOR : But your works cost was more. Although the output 
was half a million units over 1912, the works cost went up ;4d. per unit. The 
cost of coal is not likely to go down, and capital charges have gone up too. 

Ald. Meyer: We had cither to make progress or fall back, and the 
progressive poliey was to reduce the price of electricity. 

The Inspector: But take 1911—you make £1,200 profit; in 1912 
; £3,500, in 1913 £4.000. That seems to be progressive. Then you come 

to this enormous drop down to £800. 
Ald. Meyer: That was owing to the reduction in price. 
gradually recover that when we get increased consumption. 
The Inspector then went into the details of the figures relating to 


each section of the application. 


GENERAL. | 

Accrington.—The electrical engineer (Mr. H. Gray) reported to the 
Electrie Lighting Committee last weck that the new generating plant 
(No. 3 gas producer) was now in operation, and the gas cleaning and 
sulphate plant had had trial runs necessitating one or two minor 


Wo shall 


improvements. 
It was stated that the gas engine plant arrangements wer eprogressing, 
a m 7 e E 


but only one new engine was at present in beneficial use. The total fuel 
cost of generating electricity by the steam plant was 0-379d. and by gas 
plant 0-273d. per unit. 

Brighouse.— Revised terms have been adopted for the supply of 
electrical energy for cinematograph purposes, and it has been agreed 
to make a further reduction of ld. per unit, subject to a minimum 


consumption of 3,000 units per annum. M 

Edinburgh.— Representations have been made on behalf of tho 
electrical engineers and contractors of the city to the Corporation 
in regard to their proposed Provisional Order. 

It is pointed out that the Corporation propose again to apply for 
powers to supply or hire all electrical apparatus (except lighting appa- 
ratus), to fit up same, to open show rooms, and to use public money for 
advertising and promoting the scheme. It is urged that, owing to tho 
present crisis, it is not a suitable time for the introduction of the pro- 
posal, and it is also pointed out that no private industry can live against 
rate-aided competition, as it is not fair trade. 

Farnborough (Hants).—The electricity works of the Aldershot Gas, 
Water & District Lighting Co., for the supply of electric current in 
the North Camp and Farnborough, were inaugurated on the 19th 
ult. The company has also got a small station at their Ash-road 
works for supplving the districts adjoining the township of Aldershot 
and in both stations gas engines (with the company's gas as fuel) are 


employed. 
Goole.—-The Rural Council will support the Bill of the Yorkshire 


Electric Power Co. for (inter alia) power to supply electrical energy 
for lighting as well as power in the rural districts. 

London Electricity Supply Schemes.—The Standing Conference of 
the Metropolitan municipal clectricity undertaking has passed a reso- 
lution to the effect that the electricity scheme of the London County 
Council is prejudicial to the development of electricity supply in 
London, and to the interests of the borough councils owning elec- 
tricity undertakings, and contrary to the mterests of ratepayers. 

Marylebone (London) Borough Council have decided to petition 
against the two Bills relating to electricity supply in the London area. 

Nuneaton.—Iud future the charge for the supply of electric current 
for lighting places of worship, Sunday schools and Council schools 
will be 33d. instead of 4d. per unit. | 

Walsall.—On Tuesday the new showrooms of the Corporation 
electric supply department were opened by Councillor Hayward, 
chairman of the Electricitv Committee. 

Councillor Haywarp said the new development was of particular 
interest in view of the fact that their new works would be opened in the 
course of this year. Walsall would then possess not only one of the most 
up-to-date electricity generating stations in fhe country, but one of tho 
cheapest in cost as well. | 

Wembley.—The North Metropolitan Electric Power Supply Co, 
is now giving a supply of electric current in this district, and 


en m n nna 
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already a numbez of private houses and shops have taken advantage | extension of the Halifax system through Rastrick to New Hey-road 
of the supply. . and Lightridge-road to Hudde:sfield), but they have approved of 
Wednesbury.—On Monday the chairman ci the Light and Water three agreements with Huddersfield Corporation to construct and 
Committee (Mr. T. R. Knowles) referred to the recent L.G. Board | Work tramways irom Huddersfield into the heart of Brighouse. 
inquiry with regard to a loan for the electricity undertaking. L. & Y. Railway Electrification —The “ Journal of Commerce” 
Mr. Know es said that certain manufacturers did not actually oppose | announces that, in addition to the project for the electrificat ion of 
the application for additional capital, but simply appeared before the | their lines between Manchester and Bury the directors of the L.' & Y. 
‘inspector because it had been necessary to discontinue the supply occa- | Railway Co. are considering further electrification schemes, which 
sionally. Those circumstances were duc to breakdowns for which the | a-o expected to materialise in the early part of the current year. 


Committee were not responsible, as owing to the war there had been j | j i E 
delay in getting new plant supplied. The Committee would leave nothing  Lincoln.— The City Council have resolved to proceed with their 
bill for (inter alia) powers to provide and work the trolley vehicles 


undone to ecc that users of electricity had an adequate supply. 
Wood Green.—The supply of electric current was commenced in and motor omnibuses, to make further provision with regard to the 
supply oi electricity and gas, &c. 


this district on the 19th ult. by the Tottenham Light, Heat & Powe: 
TELEGRAPH NOTES. 


Co 
« The Commereial.'— The Commercial Cable Co. announce the 


LIGHTING, POWER & HEATING NOTES. 
advent of their thirtieth anniversary of active existence. 


Electric Pumping.— Walsall Rural Council have sealed the agree- 
From two transatlantic cables in 1884 and a small land telegraph 


ment with the Corporation for a supply cf electricity to the new | à 
pumping station in Lichfield-rozd, Rushall. system in Rs United States, the company s system has grown to a huge 
Electricity in Mining. —At t! 7 UTE cable and telegraph system extending in unbroken continuity over two- 
leciricity in ng.—At the recent meeung or the Vhamplon | thirds around the world. The company thanks its patrons sincerely for 
Reef Gold Mining Co. of India the chairman (Mr. John Taylor) stated | their continued support and encouragement, and assures them that the 
that there was a great shortage in the rainfall upon the watershed of | standard of efficiency, reliability and superiority will be maintained. 


the Cauvery River during the yews and for about four months the | Unlicensed Wireless Apparatus.— At Ramsgate, on Monday. 
sunply of electric current from the Gove-nmens station was reduced. | Richard Softley was fined £15 for having in his possession apparatus 
; : * . . * E d w E * e p * 

As 0. conrequence, he said, the supply of compressed air for the under- | intended to be used for the reception and transmission cf messages 
ground operations was curtailed, and the mill had to Fe driven by the bv wireless telezraphy ; į 
reserve steam plant. The higher cost of steam compared with the cise- |. ° T | din as " di iei Pine Naval aithor aii 
tric power accounted for much of the additional expense. The extensive f. roceedings were taken at the Instance 0f Une Naval Al OTit IGS i au 

it was stated that the apparatus for which defendant had no licence 


additional works on the Cauvery River (undertaken by the Mysore Id. in th s 
Government in order to provide en increased supply of power) were could, in three or four hours, be placed together for receiving messages 
: as far as from the Eiffel Tower. 


making progrcss. The construction of the immenso storage reservoir : ; 
at Kannambadi was taken in hand some time ago for the purpose of Defendant pleaded that the apparatus was incomplete, that it was 
nothing morc than a toy placed on the sideboard as an ornament, and the 


securing a further supply of electric energy and also to provide against : i 
dry scasons, The work was of gicat magnitude, but was being ener- ` buzzers were for teaching Boy Scouts the Morse code, It would take a 
: month to put together. 


ti d it was expected that emi his v 
cetically pushed on, and it was expected that by the middle of this year The apparatus was ordered to be forfeite d. 


p ic reda a Eis & height d to guard against any | 
on Military Hut Lightng.—The 11th division of Lord Kitchener's QNARE UO 
EMPIRE NOTES. — 
MIU R 


army, at Grantham, are now accommodated in comfortable huts, 
. Australasia.—5:. Leonards (Tasmania) Council has been asked 


and the whole conn is lighted electrically. 
The huts occupied by the new service battalion of the York and 
Lancaster Regiment at Silkstone, near Barnsley, are lighted by elce- 
to define a lighting area and tek» a poll of the ratepayers a5 to the 
advissbility of permitting Launceston City Council to instal the 
electric light a4 Ss. Leonards. | 


tricity supplied by the Yorkshire Electric Power Co. 
The camp of the Lonsdale Battalion at Blackwell is lighted elestrically 
The “Australian Mining Standard” says Mr. Ashton Bremner (con- 
sulting engineer) has been asked by Qaklands (Tasmania) Council to 


. from an independent generating plant. 
submit an estimate of the cost of installing hydro-electric works in con- 


TRACTION NOTES. 
junction with the proposed water supply from tho Blackman River and 


Aterdeen.—The Tremways Committee are considering the ques- 
tion of the purchase cf the undertaking ct the Aberdeen Suburban 
Tramways Co. TR E 
The dircc-ors of the company have intimated to the Corporation that ue ur ied bat vd ME NE of Premiers in Mel- 
they would ke willing to recommend to the shareholders that the under- | poyrne mention was made of the necessity for the Federal Goxernment 
to enter upon the manufacture of iron and steel in Tasmania, to supply 
rails for defence purposes, and for general requirements. The Premier o 


taking might be sold to the Corporation on certain terms, including (1) 

that the tronsfer should take place as from July 31. 1914, and (2) that the 

consideration shall be the provision for the shareholders by the Corporation | Tasmania put in an application for the establishment of works in that 
state, pointing out that near the river Tamar, and on the Blythe Bx 
(on the north-west coast) there were iron deposits which were said to te 


of stock or securities, the par value of which shall ke the same as the par 
sufficient to supply all needs of Australia for the next 20 or 30 years. ft 


value of the shares held by the shareholders, and bearing interest at 6 
per cent. per annum, such securities to be in the form of perpetual deben- 
had placed an option with the Federal Government to supply them wit 
10,000 E.i.r. 


tures, stock, or annuities (or auch other form of marketable security as 
may be arranged), payment of interest heing guaranteed by the Corpora- l 
Some of the largest manufacturers of Port Melbourne having expressed 
willingness to become customers of Port Melbourne Council for clectt! 


tion. and the capital being secured by a charge on the Corporation's 
power, providing that charges below those originally fixed could be made, 


tramway undertaking. l T" 
The capital of the company is £72,000 in £1 shares, with £8,000 bor- 
the Council retained Mr. J. F. Carmody, electrical superintendent : 
Footscray, to report on the matter, and has now adopted the seale ' 


rowing powers. £31,238 shares have been issued and paid up in full, and 
there are £3,000 5 per cent. debentures. | 
charges fixed by Mr. Carmody for power. The charges vary from Zu. 
to ld. per unit. 


Birmingham.—On Tucsday the "Trzmways Committee recom- 

mended that they be authorised to acquire the lands on the Bristol- i "T » : 

road tramway route, and, if necessity arises, to proceed with the requi- The annual report of the chairman of the Adelaide ena 

einen denings, on the un derstanding that the construction of | ways Trust (Mr. A. B. Moncrieff) shows that the total E le cd 

the tramways will be deferred until sanctioned by the Council. i us 92) miles. "For Hie puc wf receipt on elect? 

They also recommended that the Finance Committee ke instructed to eno amounted í o £161,840, against £161,660 in the half-year to laste 
For the two years from Aug. 1, 1912, to July 31. 1914, receipts xee 


borrow £41,958, the estimated expenditure authorised by the Corporation 
those for the preceding two years by £128.236. The earnings of th 


Act of 1914, in respect of tho acquisition of such lands and the cost of 

carrying out such widenings. The loan of £6,295 Lae eee ne “loctrical section of the tramways for the year were £328,809, c ompare 

representing the value of feeder cables in connection wi e Bristol. | C ith £310,240 for 1912-13, while the working expenses wero £202 e 
(compared with £207,319), and net revnue (including £941 ( 


road tramways, is to be assigned to the electric supply department ; and 
the Finance Committce is to be instructed to borrow £3,652 for the cable interest and discounts) was £126,306 (compare d with £102,922). acti 
Mr. V. J. Crowley (consulting electrical engincer) has been 


work in connecting the Court-road sub-station to the Bristol-road tram- d 
proceed with the erection of an electric generating plant between t 


ways, and that, upon the necessary sanction heing obtained, the loan be de 

E > " a i 

assigned to the electric supply department. The Finance Committee are | towns of Lancefield and Romsey (Victoria) for the supply of um 
lighting. The outlay is expected to be £4,000. Direct curren 


to borrow £42,000, balance of cost of constructing the tramway in Pershorc- 
Ld . . D d 
road as & double line after providing £26,000 from the reserve fund. generated and distributed at 46 RE o 
Williamstown (Victoria) Council has agreed to take from - 


——— À 
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The recommendations were adopte:l in due course. 


Brighouse.— The Corporction have resolved not to consent to the — (‘ouncil a supply of electricity for light and power. Three-phase pn 
Halifax tramweys proposals in. Prichouse (including the jroposed — will be taken at 6,600 volts (50 periods) and supplied to consumers 
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The export trade, which is alone capable of feeling the exteaded works, 


volts for power and 230- volts for lighting. The estimated cost is £18,000. 
The consulting engineers are Messrs. McCarty, Underwood & Co. 


Australia’s Trade with Germany.—The Commonwealth Offices 
have recently issued an interesting pamphlet on the important 
subject of closer trade relations with the mo:her country. | 

The pamphlet is prefaced by a letter from Sir Geo. Reid (reprinted from 
“The Times ") on the capture of German trede, and by an appcal by 
the High Commissioner for a friendly attitude in officiel and trading 
circles towards Australian products when they reach their enforced 
markets in this country. Figures of the value of exports from 
the Commonwealth to Germany end of the imports from Germany | into 
Australia for four years (1910 to 1913) and lists of exporters (with 
addresses) of Australia's principal products, are given. Further par- 
ticulars may be obtained from the Commonwealth Offices, 72, Victoria- 


strect, S. W. 

Electrical Manufactures in Australia.—At a recent sitting of the 
Interstate Commission in Adelaide, Mr. W. T. G. Goodman, general 
manager of the Municipal Tramway Trust, stated that, considering 
all the difficulties to be overcome, he thought it not too much to say 
that electric generators, othe: than very small dyna:nos, were not 
likely to be made in Australia for the next 50 years. 

At present, besides Germany and Austria, they were being made in 
England, America, Canada, Sweden and Italy. Mr. Goodman was 
favourable to the abolition of customs duty on large dynamos, and in this 
he was supported by Mr. J. K. Samuel (Mesara. Todd & Samucl), who also 
saw no prospect of their being made in Australia in the near future, 
instancing the great number of designs as one clement of difticulty to be 
overcome. These witnesses, as well as Mr. F. W. Wheadon. the chief 
engincer of the Adelaide Electric Supply Co., agreed also that the manu- 
facture of incandescent lamps was quite impracticable in Australia, the 
constantly changing design and processes of manufacture being insu- 
perable obstacles to successful establishment of the industry. 


FOREIGN NOTES. 


Chil!.—A de2rec has been issued approving the project presented 
by Don Hernan Bernales for the installation oi an electricity supply 


system in the town cf Casablanca. 
- A decree approving the project presented by Don Eujenio Exupere for 
the installation of a telephone system in the Departments of Ovalle and 
Combarbalà has also been issued. Pues 
' Germany.—The zollowing extracts arc from the report on the trade 
of Germeny for 1913, by Sir Francis Oppenheimer, H.M. Commezeia 
Attaché in Germany :— ELE, i 

The year 1913 marked the end of an industrial wave, but there waa a 
quiet change of thc tide and no incidents resembling the catastrophes of 
former experiences. Germans arc prone to combination, and there is 
hardly a trade which has not its own organisation. Manufacturers of 
the-same goods all over the Empire are brought into touch. Owing, no 
doubt, to the very keen home competition the tendency ‘is all towards 
specialisation. Syndicates control production and sales, and when the 
home market is satiated they direct merchandise abroad. In the first 
quarter of 1914 prices of unsyndicated goods reached what seemed to be 
the lowest possible limit ; mixed coal‘and iron works sold their finished 
iron products below cost price because the sale of coal left them a profit, 
and even among syndicated industries there were sales. below syndicate 
prices. Yet the cry for syndicetion became louder as the depression 
progressed, but the difficulties of syndication are augmented because 
every boom gives a further advantage to the giant works which have 
virtually concentrated the various stages of manufacture under one roof, 
and which have become world concerns and reach above local industrial 
tides . These mammoth concerns continue thcir steady process of con- 
centration, and cach step leaves them further fortified. The recent boom 
produced noteworthy concentrations, e.g., the Mannesmann Tube Works 
have absorbed: the important sheet-iron works of Schulz-Knaudt, and 
the chairman of the- Mannesmann Company hes informed the share- 
holders that the company must eventually control a complete linc of 
production in coal, blast furnaces, stecl works and tubes—to exploit 
every possibility of cheap supplies. Some of the large works arc using 
their financial power to acquire their own means of transport, which also 
assists them in competing with other concerns. In 1913 there were 
fevera] mining-shipping combinations, and, to prevent a final syndication 
of Rhine shipping, various German Governments (including those of 
Prussia, Baden and Bavaria) secured preponderant interests in. Rhenish 
shipping concerns. Some of the big concerns have begun to effect a 
financial combination with their own consumers. Ore example is thet 
of a leading factory. producing clectrical appliances, having obtained 
control of an clectric power supply eompany. Unemployment in various 
months of 1913 excecded that of the critical year of 1908. Owing to the 
policy which is pursued by the syndicates the home trade is made prc- 
dominantly lucrative, but a very large share of this home demand during 
a boom is duc to the extensions of the works themselves. There is a 
natural desire that these extensions should ke ready as carly as possible 
80 that the chances of the nascent boom may be exploited to the best 
advantage. Thus the most remuncrative production is crowded into a 
comparatively short period. There is, in consequence, an increased 
means of manufacture (which means increased competition) already 
available to satisfy the residuc of the home demand which is duc to causes 
other than the extensions of the works themselves. In consequence the 
period is mar crapidly reached when the less lucrative export predominates, 


may even grow, while the strength has gone out of the boom in spite of a 
record export trade. 

In a protected market the work of the finishing industries is rendered 
expensive because syndicates control the output of half-finished goods 
without that check which is produced bv foreizn imports. It is true that 
a syndicated industry of raw material or half-finished goods does not 
raise the price of the produce during a boom to quite the level to which it 
would rise if thore were no syndicate. Yet the excessive price in a non- 
syndicated industry never prevails long; there is the competition bet ween 
the producers and there is also the foreign supply to be used as a threat. 
In a syndicated industry the price average is much higher than in a non- 
syndicated industry. For the finishing industries the export is rendered 
increasingly difficult because the increasing over-production among the 
manufacturers of the half-finished goods is exported below the home 
selling price. Export bounties granted to German exporters are an un- 
satisfactory compensation for the difference between the home and 
foreign selling prices of half-finished goods. As far as the labour market 
is concerned, there can be but one result; the finishing industries are 
forced to resort to cheap labour—juveniles, fema'es and forcigners. Tho 
desire to save expensive labour has naturally led also to an increased use 
of machines, and the seramb!e is becoming mor? and more one for orders 
of standard patterns; difficulty is beginning to ke experienced in finding 
manufacturers willing to accept those stray orders for goods which differ 
from the ordinary patterns. Early in 1914 a great reduction of cable 
rates was conceded for week-end telegrams to establish quick communi- 
cation between special commercial agents abroad and a specially consti- 
tuted home union which embraces the leading German manufacturers in 
many trades, The rates represent in many cases a reduction by more 
than half of the ordinary cable rates, and already the German commercial 
world has testified to the great benefit it is deriving from the innovation 

German foreign expansion is also being developed in a direction which 
is not, or only insignificantly, revea'ed by the figures of the German 
export trado, though its effects, together with those of the extension of 
German shipping, can be traced in the vast imports of gold which have 
so effectively eased the German money market in 1914. German capital 
is increasingly invested in production and manufacture abroad. Pro- 
bably the greatest impetus to such German foreign industrial settlements 
was given by the last customs tariff. Certain German industries (e.3.. 
the chemi^al industry) were notoriously forced to open foreign branches 
because the foreign customs barriers erected in reply to the German 
rendered a lucrative German export impossible. A certain impetus was 
also given by the British patent law of 1907. But quite independently 
of these causes vast sums of Gorman capital are constantly being in- 
vested in industrial settlements abzosd—in c'ectrieal concerns (e.g., in 
South America—the Deutsche Ucberseeische Electricitits Gesellschaft 
is probably, with the exception of the Bagdad Railway, the largest 
German foreign enterprise—2nd in Russia), in mines of iron ore (in 
Normandy, Sweden. Spain), in gold (in Siberia). in coal mines (the United 
Kingdom and Norway), shipbuilding (Russia), in chemical enterprises 
(Swedea), Norway, in engineering works (Russia, South America), &e. 
The leading firms in certain German industri^s (metallurgical, electrical, 
chemical, construction) have become world establishments, with branches 
established as separate companies in many foreign parts. From a mer- 
cantile point of view there can be litte doubt that so far the benefit which 
Germany has derived from this private industrial colonisation outweighs 
the benefit which she haa derived from her political colonies. German 
banking has spread abroad in the treck of German manufacture, for 
abroad also the German manufacturers nec: their native methods of 
banking. It is not possib'e to estimate even approximately the toral 
German capitals engaged in banking enterprises outside Germany. 
Leading Germen banks have branches abroad with only a nominal 
capital, but appear legally liable to the full amount of the parent 
establishment ; Gorman capital, moreover, often participates more o7 
loas secretly and to considerable amounts in various forcign banks. 

Germany's total imports rose from 71,100,000 tons in 1912 to 72,809,000 
in 1913, the ineresso (1,700,000 tons) is small compared with former 
years. The value. of the imports was 11,126.800,000 m. (against 
11,017,100,000 m. in 1912), or 10,695,400,000 m. (against 10,691,300,000 m 
after deducting precious motels, tho increase thus being 4,000,000 m. 
The total exports were valued at 10,181.980,000 m. (against 
9,099,530,000 m.), or 10,080.600,000 m. (8.9506,800,000 m.), after de- 
ducting precious motels, the inereaso, therefore, being 1,123,800,000 m. 
Exports of carbon sticks (carbons for are lamps) were 7,051 tons (against. 
6,739 tons in 1912), of which 1,740 tons (1,646 tons) came to the United 
Kingdom, and 119 tons (105 tons) went to Australia. Copper and copper 
alloy imports were valued at 267,600,000 m. (212,200,000 m.), the inereaso 
being due to the development of the e!cstrical industry. 

The following figures show the extent of the foreign tzade in machinery, 
electrotechnical products, vehicios and vessels in 1912 and 1913 respec- 
tively : Imports, total 120,100,000 m. in 1912, 140,300,000 m. in 1913. 
Exports, 1,025,900,000 m. and 1,143,800,000 m. ; including machinery 
imports, 77.000,000 m. and 81,000,000 m ; exports, 630,300,000 m. and 
678,300,000 m.; electrotechnical products, imports, 10,400,000 m. 
and 13.000,000 m. : exports, 239,700,000 m. and 290,500,000 m. ; vehicles 
and vessels, imports, 32,700,000 m. and 45,390,099 m.; . exporta, 
155.900,000 m. and 175,000,000 m. 

Tho increase in the value of vehicles and vessels is exclusively duo to 
an increased import of passenger motor cars, tho valuc of which rose from 
11,600,000 m. to 12,200,000 m., and to an increased import of sea-going 
vessels of iron or steel, the value of which rose from 7,000,000 m. to 


22,600,000 m, — | ] l E 
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_ Of all the machines imported there were supplied by the United States 
40 per cent., and by the United Kingdom 34 per cent. 

- The total weight. of machines oxported was 536,676 tons in 1912 and 
593,969 tons in 1913. The export of the machines in 1913 was directed 
to: Russia 19 per cent., Austria-Hungary 11 per cent., France 10 per 
cont., United Kingdom 7 per cent. 

In the report for 1913 issued by the Union of Electrotechnical Factories 
it is stated that th» vear under report was not an unfavourable one for 
the industry as a whole. The occupation was favourably influenced by 
the further installation of large power stations supplying extended 
agricultural areas. The industry as a whole was chiefly fed by home 
orders ; the export was increased, even if in certain parts it could be 
maintained only with sacrifices. The export trade chiefly to Austria- 
Hungary, Russia, France, Italy and Switzerland is being rendered in- 
creasingly dificult, owing to the rise of local industries which are being 
developed under the local system of protection. As far as the home 
market is concerned, a general trade depression is apt to prove profitable 
to the electrical industry, as the depression induces various industries 
to reduce their working expenses by the introduction of electrical power. 
The following are the values of exports of electrical products in which 
the more noteworthy increases took place :— 

Dynamos, electric motors, transformers, &e., 51.300.000 m. in. 1912 
and 56,500.000 m. in 1813; cables (underground, submarine), 32.300.0001n. 
and 39,300,000 m. : telephones, 6,100,000 m. and 8,600,000 m. ; elec- 
trical appliances for illumination, transmission of power, electrolysis, &e., 
42,300,000 m. and 74.000.600 m. ; electrical. measuring, counting, re- 
gistering apparatus, 19,000,000 m. and 24,200,000 m. : The chief figures 
(in metric tons) of exports of German electrotechnical produets to the 
United Kingdom and British possessions are as follows :— 
| Dynamos, electric motors, converters, transformers and choking coils, 
weighing over 100 kg. and up to 500 kg. inclusive, total 6,959 tons in 
1912 and 7,753 tons in 1913, of which the United Kingdom took 512 and 
760 in 1912 and 1913 respectively. Ditto, weighing over 500 kg, total 

24,815 and 25.639 : United Kingdom 647 and 1,228 ; South Africa 1,372 
and 906: India 59 and 547. Cables for conducting electric currents, 
suitable for laving under water or in the carth, total. 40.079 and 47,591 ; 
United Kingdom, 1,220 and 1,073; Egypt, 71 and 234; South Africa, 
365 and 1.195: Australia 3.242 and 601. Metal filament and metal wire 
lamps, total 2.068 and 2,114 : United Kingdom, 260 and 148, Telephones, 
also cleetrical telephone instruments, wall and desk telephone instru- 
ments, telephone exchange apparatus, parts thereof, total 808 and 957 ; 
United Kingdom, 89 and 131. Electrical appliances for illumination, 
transmission of power, electrolysis; series resistances and shunt resist- 
ances; also other appliances not mentioned elsewhere ; parts thereof, 
total, 15,808 and 21,553; United Kingdom, 832 and 1,441. Klectrical 


Turbo-alteriators, Condensers, Cooling Tower, Motor-alternators, &c. 

Reppitcn Urban Council invites tenders for the supply of 

Two 1.000 kw. Turbo-alternators with Condensers, Cooling 

Tower, &c.. and Two Synchronous Motor-alternators of 300 kw. 

and 150 kw. respectively. Specifications, &c., from the clerk 

of the Council, Mr. G. W. Hobson. Specifications and plans 

nur be viewed t the officcs of the consulting enginecrs, Messrs. 

Hendeock & Dykes, 11, Victoria-street, Westminster, S.W. 
See also an advertisement. 


Telegriph and Telephone Material. 

) Tenders ere invited for the supply of Telegraph and Telephone 
material to the AUSTRALIAN COMMONWEALTH Postmaster-Gene- 
ral’s department. Tender forms, specifications, &c., may be ob- 
tained trom the Commonwealth offices, 72, Victoria.street. 
London, S.W. The places where the lenders are receivable and 
the dates for the receipt of tenders are given in an advertisement. 


Generators, Switchgear, &c. 

| BECKENHAM Electricity Committee want tenders by 4 p.m. 
Jan. 25 jor a 120 kw. d.c. Generator and Switchgear, to be 
coupled to an existing 120 kw. steam alternator. Specifica- 
tion, &c., from the Engineer and Manager, Electricity Works, 
Beekenham. 

Borron Electricity Committee want tenders by noon Feb. 11 
for the supply and erection of Lt. Sub-station Switchgear. 
Specification, &e., from the Borough Electrical Engineer. 

West Derby Guardians want tenders by b p.m. Jan. 14 for 
Mechanical Stokers, Pump Receivers, Steam Piping, Electrical 
Generators and Switchboard for Mill-road Infirmary. Speci- 
fications from the Clerk, Brougham-terrace, Liverpool. 

Motor Driven Laundry Machinery. | 

PLYMOUTH Guardians want tenders by Jan. 20 for supply and 
erection of Laundry Machinery, to be driven by electric motors 
or gas engines. Particulars from the Master of the Workhouse. 


crc 


TENDERS INVITED. . D 


MILLIA 


“measuring, counting and registering apparatus, also in combination with 
clockwork ; parts thereof, total, 2,648 and 3,321; United Kingdom, 
123 and 275. | 

Uruguay.— The “ Montevideo Times ” says the amended form of 
the eontraet for the eleetrification of the Northern tramway was 
discussed recently by the Deputies. | 

Dr. M. C. MARTINEZ opposed the project, and said the moment when 
they were suspending the redemption of the Public Debt was hardly 
opportune for the issue of bonds for the electrification of tramways . He 
did not think that a postponement would prevent a subsequent arrange. 
ment with the shareholders, especially as the concession only had 13 
years to run, 

Dr. ALMADA and Sr, F. PACLLIER urged the necessity of arranging the 
negotiation at once, thereby putting an end to a number of claims and 
law-suits, and at the same time put the State in possession of a line that 
would bring in enormous profits. 

The Bill was then approved with amendments and returned to the 


Senate. A. 
^ MISCELLANEOUS NOTES. 


Alien Enemy Patent.—On the 14th inst. the Comptroller-General of 
Patents will hear the application of W. T. Henley's Telegraph Works 
Co. for the suspension of Micle’s Patent (5,198 of 1908) for metallic 
coating on metal articles or for the grant of a licence thereunder. 


Burnley.—The War Office have expressed a desire that ex-non- 
commissioned officers on the staff of the Corporation tramways 
should rejoin the army as instructors. Up to the present 148 men 
of the tramways staff have joined the ranks, | 


Exhibit of German Electrical Goods.— The seventh of the exchange 
meetings organised by the Commercial Intelligence Branch of the 
Board of Trade with the object of assisting British manufacturers 
to capture trade hitherto in the hands of Germany and Austria- 
Hungary, was opened yesterday (Thursday) at 32, Cheapside, E.C., 
and will be continued to-day (Friday). | 

The mecting was devoted to the electrical accessories trade. British 
manufacturers and representatives of wholesale houses who previously 
imported such goods from Germany and Austria-Hungary are invited 
to be present and to inspect the samples of German and Austro-Hun- 
garian goods which will be on view. | 2 

Leeds.—890 men employed by the Corporation have joined the 
force, including 395 from the tramways department and 55 from the 
clectricity supply department. 


= 


UMN 


| Eleetrieally-driven Sewage Plant. 


DuBLIN Improvements Committee want tenders ‘by noon 
Jan. 15 for a Sewage Screen, with Cleaning Gear ‘actuated by 
Electric Motors for Rinesend pumping station. Specifications 
from the City Engineer. 

Turbo-Generators, Auto-Transformers, &e, | 

Loxpow County Council invites tenders by 11 a.m. Jan. 12 for 
the provision of two 8,000 kw. Steam Turbo-Generators with 
Auto-Transformezs, &c., for their Greenwich generating station. 
Specifications, &c., from the clerk of the Council, Sir Laurence 
Gomme, County Hall, Spring-ga-dens, S.W., | | 

Tramway Construction. E v^ 

London County Council require tendera by 11 a.m. Jan. 26 for 
Roadwork and Platelaving required in the reconstruction ‘of 
tramway trackwork for the overhead system of electric traction 
in Grove-road and Burdett-road, E. Specifications from the 
Chicf Engineer, Spring-gardens, S.W, TELE 

Tenders will be received at the Dirección General.de Obras 
Públicas, Madrid, until noon Feb. 25 jor the construction and 
working for 60 years of an electric tramway in San Cristóbel de 
la Laguna, Canary Islands. The minimum rolling stock 
required to work the line will be two passenger cars, one brake 
van and two goods waggons. An option is held by the Sociedad 
Transvias Eléctricos de Tenerife. It is stated that the contract 
will probably be awarded to a Spanish firm, but the purchase of 
material outside Spain may be involved. 


Overhead Travelling Crane and Coal Conveying Plant. 
LEEps City Council invite tenders for the su »ply and erection 
of Overhead Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70ft., and coal and ash handling plant. Specifi- 


cations, &e., from the manager of the Electrie Lighting: Depart- 
ment, Mr. C. Nelson Heffo LE Whitehall-roed, ew Tenders 


to the town clerk, Sir Robert E. Fox, by 11 a.m. Jan. 22. 
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` Tramway Materials. 


Telegraph Material, &c. 


Transformer Testing Apparatus. 


| House Service Cut-outs. 


| 
MEZ 


. Turbo-Alternators, Cables, Transformers, Motors, &c. 


' Cooling Tower, Water Tube Boilers, &c. 


Electrical and Tramway Stores, &c. 


Carhons, &e. 
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TENDERS RECEIVED AND ACCEPTED. 
TUTTI AAA TI 


BreTrüNAL GREEN (LoNposN)—The Electricity Committee ha: 
received the following tenders for the supply of h. and. Lt. cables and 
for roadwork in connection with their electricity supply scheme :— 


Messrs. Preece, Cardew, & Snell are instructed to invite tenders 
for two 1,500 kw. (2,000 k.v.a.) Turbo-alternators with Con- 
densing Plant and Switchboards, e.h.t. Cable, ani Sub-station 
Switchboards and Transformers, required for the North Point 
generating staticn in Hona Kona. Specificaticns, &c., from the 

- firm, 8, Queen Anne’s-gate, Westminster, S W., where tcn lers 
are to be delivered by noon Jan. 15. 


mm 


E 


MELBOURNE (Victoria) Corporation require tenders for tho : Ais 
supply and erection of a 5,000 kw. Turbo-alternator with Tei dE v SE Y Ae Ad e) E d E I 
Exciter and Condensing Plant. Specification, &c., from the Johnson & Phillips D i 12.618 9 7 
London Agents for the Corporation, Messrs. Mollwraith, Siemens Bros, & (o...LLuuuuueeeeeeeeeeeee rennen 12.661 3 4 
MeEacharn & Co., Billitor-square-buildings, E.C. "Tenders to Western: Blectrics Cos, eges et exsek oen eed uvtov veers 12,734 5 7 
the Chairman, Electric Supply Committee, Town Hall, Mel- Callender's Cable & Construction Co................ 12,887 0 0. 
bourne, by noon Jan. 15. W. T. Glover & CO. oie "M 99 idus 12,942 15 0- 

Uman abe CO. ossa eae e loe id ewes 12,948 11 3 


The consulting electrical engineer (Mr. H. W. Couzens) recommended 
the acceptance of the tender of the British Insulated & Helsby Cables, 
especially as it was the lowest in point of view of the lump sum and also the 
schedules for the various classes of work required. The price quoted 
shows a saving roughly of £2,000 on Sir John Snell's estimate for the work 
contemplated, which’is largely due to the decrease in the price of copper 
compared with the data on which the original estimates were made, — In 
view of the fact, however, that the price of copper is rapidly advancing 
upon the market price which obtained at the date of the tender, the 
Committee state that it is desirable that the contract should be proceeded 
with as early as possible, and it has, therefore, decided in accordance with 
Mr. Couzen's recommendation. 

The following tenders have been received for the supply of (a) two 
500 and two 250 k.v.a. three-phase transformers, and (b) h. and lt. 
switchgear for two sub-stations :— i Nu: 

' British Westinghouse Co. (recommended) (a) £1,086, (^) £2,360, (c) 
total £3,446; Johnson & Phillips (a) £924, (b) £2,132, (c) £3,056; Elec- 
tric Construction Co. (a) £940, (b) £2,587, (c) £3.527 ; Brit. Thomson- 
Houston Co. (a) £1,122, (6) £2,705, (c) £3.827 ; Siemens Bros. Dynamo 
Works (a) £1.100, (5) £3.050, (c) £4,150; Ferranti Limited (a) £996 and 
£932, (b) incomplete; Brush Co. (a) £900 and £950; Brit. Electric Trans- 
former Co. (a) £995. 10s. and £1,004 ; Ferguson, Pailin & Co. (5) £2,126; 


Tenders will be received at the Public Works Offices, Welling- 
ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for- 
use in connection with the LAKE COLERIDGE power scheme. 
Specifications, &c., from the Public Works Offices, Auckland, 
Wellington, Christchurch and Dunedin. 

BIRKENHEAD Corporation invite tenders (by Jan. 12) for 12° 
months’ supply of Motors ($ H.P. to 15 H.P.) and Starters. Par- 

' ticulars from Borough Electrical Engineer. 
- SgaNanar Municipal Council invite tenders for the supply and 
delivery f o b at British port of 68 Threc-phasc Induction Motors 
in various sizes between 5 BH P and 60 B.H.P., with slide rails 
and liquid starters. Specifications, &c., from Messrs, Preece, 
Cardew & Snell, 8, Queen Anne’s Gate, Westminster, S.W., to 
whom tenders by noon, Jan. 12. 


The Corporation of ‘'TTUNBRIDGE WELLS require tenders not 
later than second post on Jan. 26 for (a) Cooling Tower and 
Pipework, and (b) Two Water-tube Boilers, Economisers, 


Mechanical Stokers, Pipework and Feed Heater. Specifications, 

&c., from the borough electrical enginecr, Mr. R. N. Torpy, General Electrie Co. A £2, 500; Switchgear & Cowans (b) £2,850; A. 

M.LE. E, AM.I.Mech.E., Electricity Works, Tunbridge | Reyrolle & Co. (b) £3,271; Electrical Apparatus Co. (b) £5,960, 

Wells. Reporting upon i ‘tenders, the Committee state that in each 
section the lowest tender is based upon the assumption that the con- 


tractors will supply materials differing in some respects from those 
included in the specification. Mr. Couzens recommends the acceptance 
of the tender of the British Westinghouse Co., which are practically 
identical with the specification, 1n this instance, also, the amount of the 
tender shows a substantial saving compared with Sir John Snell's estimate. 

LivERPooL.— The City Council are recommended to accept the 
tender of the Edison Accumulators (Ltd.) for the supply oi a 2-ton 
battery clectrie motor vehicle for the Tramways Committee. 


STEPNEY (LoNDON).—The Electricity Committee has had, under 
consideration the question of increasing the Councils stock of 
carbons and has considered the following quotations :— 

Brit. Central Electrical Co. (French origin), £13. 3s. per 1,000 pairs ; 
National Carbon Co, (U.S.A.), £10. 16s. 6d. flaws. New York; Heap & 
Johnson (U.S.A. origin), £15. 12s. 6d.: Electrical Engineering & Equip- 
ment Co. (from Switzerland), £16. The Committee hits accepted the 
tender of the Brit. Central Electrical Co. for 10,000 carbons at £13. 3s. 
per 1,000 pairs, 

West Bromwicu.—The tender of the British Westinghouse Co, 
is recommended for acceptance for supply of e h.t. and Lt. switchgear, 
&e., nae that of the New Conveyor Co. for extending coal bunkers, 
The Electricity Supply Committee has accepted. the 
ih of Hm British Westinghouse Co. for the supply of consumers’ 
meters for a period of 12 months. | 

Wootwicu.—The following tenders have been accepted by the 
Electricity Committee :— 

John Spencer & Co.. steam pipes, £91. 10s. ; Mechan & Sons, 
exhaust pipes, £169; Herbert Morris (Ltd.), travelling eranc, £355. 

Lamp Contract.—The tender of Siemens Bros. Dynamo Works 
(Ltd.) has been aecepted for the supply of Wotan, Tantslum and 
carbon file:ment lamps to Mess s. G. Thompson & Co. (Aberdeen 
White Star Line). 

Water Turbines and Turbo-Fumps.- Messrs. Boviny & Co. heve 
recently reccived a number of orders for turbines aud pumps, in- 
cluding the following :-— | 

Double-wheel 2,500 H.P. Francis turbine for Nichi-Ei Electric Co. 
(Japan); 900 n.r. impulse wheel, with two 30 r.H.r. exciter turbines and 
pipeline, for Simla Municipality; three 3,850 H.P. and two 170 H.P. double- 
discharge Francis turbines each for Kyushu Electric Light & Railway 
Co. (Japan) (repeat orders); and impulse turbine (170 n.r.) for Mount 
| Lyell Mining & Railway Co. (repeat order). Boving “ Victoria " turbo 

pumps have been supplied (through Bruce Peebles & Co.) to the Lothian 
Coal Co. (sixth and seventh repeat orders); Hendry Bros. (Wellington), 
Hurriladih Colliery (India), Deane Steel & Coke Co, the Sudap 
! Goyernment, &c, 


CRovDoN Corporation want tenders by 10 a.m. Jan. 25 for 
12 months' supply of General Stores and Goods for their tram- 
ways department. Forms of tender, &c., from the Tramways 
Manager. 

Dugin Port and Docks Board want tenders by Jan. 13 for 
12 months’ electrical supplies, &c. Forms, &c., from the 
Secretary, Westmoreland-street, Dublin. 

CAMBERWELL (London) Council require tenders by 5:30 p.m. 


Jan. 18 for one year or three years’ supply of stores, including 
Electric Lamps. Forms of tender from the Borough Engincer. 


The VICTORIAN RarLw AY COMMISSIONERS require tenders by | 
ll a.m. Feb. 3 for 12 tons of Sulphate of Copper for Batteries, 
and by ll a.m. Feb. 15 for 5,000 Flame Are Carbons. Speci- 
fications, &e., from the Rai Iway Offices, Spencer-strect, Mel- 
bourne. 


The Melbourne, Brunswick & Coburg Tramways Trust, 
COBURG (VrcTORIA), require tenders by noon Jan. 13 for Rails 
and Fishplates. Specifications, &c.,.from the offices of the 
Trust, Coburg (Victoria). 


E 


The Deputy Postmaster-General, Adelaide (S. Australia) water and 
will receive tenders until 2 p.m. Jan. 27 for 36,900 ft. of Stecl 
Conduit (schedule No. 352), and for a Reflecting Galvanometer. 
Universal Shunt and Moving Coil Voltmeter (schedule No. 356) 
for the AUSTRALIAN COMMONWEALTH Postmaster-General's 
Dept. Specifications in the former case from the Deputy Post- 
master-General, Adelaide, and in the latter from the Common- , 
wealth Office, 72, Victoria-street, London, S.W. ! 


SYDNEY (N.S.W.) Corporation require tenders by 3 p.m. March 
15 for the supply and erection of Transformer Testing Appa- 
ratus (contract No. 339). Specifications from the City Elec- | 
-trical Engineer. "P 


JOHANNESBURG (Transvaal) Municipality require tenders by 
noon Jan. 29 tor 1,000 sets of House Service Cut-outs. Specifica- | 
-tions from Controller of DEOR Munic ipa] Offices, Johannesburg TA 


t 
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COMPANIES’ MEETINGS AND REPORTS. 


md 


CALCUTTA ELECTRIC SUPPLY CORPN, (LTD. }— Tke directors announce | 


that the business of the company continues to expand satisfactorily, and 
further important contracts ave under consideration which will, whea 
concluded, result in a considerable increase in the sale of current. Already 
the boerd has teen obliged to order additions to the generating plant, 
and very large extensions to the mains must be undertaken to meet the 
increasing demands and to enable the company to take up additional 
contracts, To provide the necessery funds the directors have decided 
to offer to the shareholders for subseription 10,000 ordinary shares of 
£5 cach, at o premium of 10s. per share, and 10,099 5 per cent. cumula- 
tive preference shares of £5 cach at par. 


NAIROBI ELECTRIC POWER AND LIGHTING CO. (LTD.)-—The directors 


announce that up to the present the general and local effects of the war | 


do not appear to-have affected adversely the working of their under- 
taking, and reporta received from the manager indicate that there is no 
reason for uneasiness on this-account. The directors have, therefore, 
decided to make an immediate further distribution of profits bv declaring 
a second interim dividend for 1914, making 6 per cent. on both preference 
and ordinary shares, and they hope that when the year’s accounts are 
completed and audited there may ke suflicient profit shown to warrant a 
final substantial dividend in respect of the year's working. 


CITY NOTES. 


commen poems 


MEMORANDA (Jan. 7).—Bank rate 5 per cent. (since Aug. 8. 1914). 
Consols Pay Day Feb. 3. Stocks and Shares Ticket Days Jan. 13 and 
27. Pay Days Jan. 14 and 28. Price of silver, 22 |jd. 


AUTOMATIC TELEPHONE CO. (LTD.)— Warrants for dividends on 6 
per cent. cumulative preference shares have been posted. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—Warrants in 
piyment of the half-vear's interest to Doc. 31 (less tax of Is. 10d.) on 
tic above 5 per cent. first and 44 per cent. second debenture stocks of this 
company have been duly posted. 


BASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The interest on the 4 per cent. mortgage debenture stock for the half-year 
ending 31st inst. will be paid by warrant on the Ist prox. "The stozk 
register will be closed from the 27th to the 31st inst. inclusive. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—Ina communi- 
cation to the *' Financial Times " of the 5th inst. a correspondent dis- 
cusses the reasons for the recent advance in the price of the shares of this 
company. - It is stated that * The truth of the matter is that the under- 
taking is benefiting in various directions from the situation brought about 
by the war, for not only is it dealing with a heavy volume of work re- 
lating to submarines, but it is understood that the sale of its lamps has 
increased very materially. The electric lamp industry is a highly 
specialised trade, and it is difficult to follow the ownership of the various 

‘makes, but it may be stated of the Edison & Swan Co. that no part of its 
production is based upon German accessories, while the administration 
of its affairs is entirely English. The indications point so strongly to a 
higher level of prosperity than has been enjoyed for a long time past that 
if this continues, as it probably will, the directors may find it possible to 
avoid any interference with the existing basis of capitalisation.” 
ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The directors state 
that they consider it advisable, during the continuance of the war, to 
conserve the company’s cash resources, and they do not, therefore, pro- 
pose to pay an interim dividend on the preference or ordinary shares, 


pe 


ELECTRICAL COMPANIES’ SHARE LIST. 


Since the beginning ci the war all Stock Exchange transactions 
have bee: practically unofficial, and there has been no official list of 
quotations published. 

On Monday the London Siek Exenaa ss was aansunsed to resume 
operations, end there has been a certain amount cf business done 
during the week. This cannot, however, be retarded a3 justification 
for the resumption cf publication in THE ELECTRICIAN ci the List. 
of Electrical Joint Stock Securities, which has beca a regular and 
reliable feature of this journal over the past 36 years or move. Look- 
ing over the Official List published by the London Stock Exchange 
Committee this weck, we find that, with the exception ci the Telc- 
graph Section, the priecs are those of July 31 Ja: t. Tn the case of Tele ; 
graph Securities the figures are mean prices, which do not necessarily 
correspond with the day's price, but are given in the Official List for 
the purposes of Stock Exchange settlements. | 

In the Official List the “ business done” prices cf the various 
securities for the day appear, but in the case of very many securitic3 
there may be no business done over è considerable period. It is 
difficult, ii not almost impossible, to obtain the day's prices with any 

certainty as to accuracy, and we have not beca able to make arrange- 
ments which satisfy us that the prices we could collect would be of 
sufficient reliability to justify their publication in THE ELECTRICIAN. 

We have, thezefore, decided to still discontinue the publication of 
our list until the markets become more normal, 


THE ELECTRICIAN, 


JANUARY 8,1915. —— 
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METAL PRICES. i 
Messrs. J. B. Garnham & Sons, 132, Upper Thamesstrest, London, EC., quote under 
date January o te dob as th» prasent basis prices of 
EW METALS. è 


per ib | per ton. 
Solid Drawn Brass Tubes.......» Std. | Antimony ...........s... £6) 0 0 
Solid Drawn Copper Tubes... . es 10}d. English Laad., M £19 10 Q 
Brazed Copper Tubes ..........»  lOÀld. ! 


X 
^s 


" Otb Mrrate, 
Clean Scrap Copper ........ *£52 


Brazed Brass Tubes ecec:250609999809908 * ne 
Brass Wire ...... a 


e|90600005002899 0 
Copper Wire ..... dup sane . | Braziery Copner Scrap...... 647 0 0 
Rolled Brass ...... e€e90990060290 Tid. Clean Scrap Brass........« &1 5 0 
Brass Sheets *e*c(*060098000000000 8j d. O'd Lead ee*es255225026«40990 £1? 10 0 
‘Old ZING S065 deeaa wk eed exe £17 19 0 

. per ton. Hollow Pewter *o6060«025060209 £90 0 0 
Copper Sheets ec,99909090260 £78 0 0 Black Pewter. e@eosneevsessse £56 0 0 
Spel ter QU. w 0:60 E E 60. £28 5 0 Gun Metal......... eren 0 


£51 10 
Mr. A. Joseph, Earl-street, London-road, Southwark, London, S E., quotes under dats 
January 5, the following prices of Scrap METALS :— 


per ton. ! > ' per ton. 
Clean Mixed Brass EEFE ET) £42 9 0 | Tea Lead. «casis re Cives £17 0 0 
Clean CODpper....esve avete £53 0 O ' Old QING oses co ee ev ve Ee £21 19 0 
Braziery Copper. .ccscscsece £49 0 O | Hollow Pewter.. TOPPPPPPE £105 0 0 
Gun Metal ..... eese... £53 0 O | Shaped Black Pewter ...... £75 0 0 
Lead (iess usual Draft)...... £18 O Q! 


Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder (in bar 
or strip), £55 ; Commercial Tinman's Solder. £85: Blowpipe Solder, £95. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPT. 


ad 
LINE, | Week S line. or dae n net S BM 
ended. a o nc. OF dec, 
B \ wee | Amount, | (a) 
£ £ £ £ 
Aberdeen Corporation ...| Dec. 30 1.538 | — 52 5,621 | 1029 
Anglo-Argentine es*6082*9 T) 3t 58.098 — 10,096 t5! 2,198,827 "- 1 18.422 
Ashton-under-Lyne......| Jan 2 434 | — 90 12,699 |— 640 
Ayr Corporation......... " 2 248 | —. 28 12.401 |= 1,099 
Bath Electric Trams. Ltd | Dec. 20 E23 | — 62 49207 |- 112 
Birkenhead Corporation..| Jan. 3 1,2¢3 | — 91 90,181 |= 1,815 
t 3irmingham Corporation Y 2| 12.913 |! + $27 481.959 d+ 1203 
Blackburn Corporation ..| Dez. 30 1,281 | — 4l 51,259 |— 1,06 
Bolton Corporation ...... » 27| 2,72 | — 103 105551 |— 14519 
t Bournemouth Corporation » 30 1868) + 18 8.172 |- 359 
Bradfra Corporation ....| Jan. 2 6,25 | + 65) 247218 |+ 9,705 
Brighton Corporation .... i 3 881 | + 41 44.412 |- 521 
tBristol Trams & Carriage 3s 1 | 10,124 | + 1,530 44893) |4 29,499 
Burnley Corporation .... "m 2| 1.483 | — 103 12,565 |- 42) 
Burton Corporation...... i 3 3ll + 12 11.326. 1+ 10% 
Bury Corpcration ....... s 3 1.275 | — 86 54191] j= 237 
Calcutta TramwaysCo. .. $ 2 | R60.748 | — e11.191 R62,748 |= RIL.I94 
Camborne-Redruth ..... "^ xs P T 
Cardiff Corporation ......| Dez. 23 2,c76 | — 266 .1053:9) |—- 68 
Central London Railway. . ee "ee ec ee oe 
City & South London Rly. is és hc fet oe eee ee 
Cork Electric Trams Co... » 3l 416 | + 75 25830 |- 99 
Croydon Corporation .... » 25 1875 | — 29 , 69,422 |* 1894 
“Derby Corporation ......| Jan. 2 105) | + 92 200,271 | 72) 
Dover Corporation...... Des. 20 238 | + 23 9.973 i+ | 
Dublin & Lucan Railway . » 3l 283| +- ìo 389 j— .2 
Dublin United eveesvoeonnee " oe e. ` es m a 
Dundee Corporation ..... ww 39 1,265 | — 63 422'5.|- 54 
East Ham Council.......| Jan. 2 1,253 | + 2.2 47,183 |+ 6.08) 
Erith Urban Council..... 2 5 - ae Oy pi 
Glasgow Corporation..... v» 2| 21.857 | — 1,169 626,1 ~ 4,995 
Glossop Trams .........- os 2 112 + l : 112 + l 
Gloucester Corpn. .......| Dec. «O0 319 | + 13 12,970 |= 105 
t Halifax Corporation ..... » 4| 2,439) + 8) 83523 |} 275t 
Hastings Elec. Trams Co.. » 3l 956 | — 114 12.3901 |- 6% 
Hong Kong...... du Sree x v ee FEE PS 
Huddersfield Corpn......| Jan. 2| 2474| + 463 114348 |£ 950 
Hull Corporation ........] p 2 3.265 | — 1:2 123,892 |- 25 
litord District Council.. ..| ., 2 6077| + 25 22.876 |+ 43i 
Ilkeston Corporation.. ...| Dæ. 20 123 | + |] 5071 |- bs 
Ipswich Corporation ..... Jan. 2 41 | t 43 18,370 = 28 
Isle of ThanetCo......... EN 28) — B 4416 |- 
Kilinarnock Corporation. . T ia . " Pup 
Lanarkshire Trams Co. ..! Dez. 31 | 1,826) + 255 95,07 |t 09» 
Lancashire United ......] » 30| lL6cl -4- 13 81459 |+ 3.18! 
Leeds Corporation ......| Jan. 2| 8.491 | + 768 350,78 |e 6,918 
Leicester Corporation .... js 2 3.145 | + 315 4.145 |. dic 
Leith Corporation ...... w Z 723; — 55 23,926 [+ M 
Lincoln Corporation ..... ; : . A . 
Liverpool Corporation.... : H " 
Liverpool Overhead Rly.. : go iis .e s 
Llandudno&ColwynBayR $ 1 19) | + 17 694 4 st 
London County Council ..| Dez. 23 | 47.992 | + 1,439 1,670019 | 72.939 
London Elec. Ry. Co. .... eT . ca m et 
London United.......... is " " x ee. 
Lowestoft Corporation ...| Jan. 2 122 | = 239 | 2.6 


Maidstone Corporation... 


Manchester Corporation ..| , 2] 17,161} + 339 687423 |- 13,472 
Mersey Railway ..... EN n ae j. °° ME S 
Metropolitan Dist. Rly.... se vis $4 oe 1 
Met. Elec. Tramways .... ES 7 - A 
Metropolitan Railway ... A 2x "x T vs ; 
Nelson Corporation ...... is 2 15)! — 64 7383 |- 19$ 
Newcastle-on-Tyne Corpn n 2 5927 | + 814 219,824 | - 1303 
Newport(Mon.)Corpn....|  ,, 2 822 | 57 32:07 j+ 1,538 
Northampton Corporation|  ,, 1 OS9 | +. «724 i 23,770 j+ | <2 
Oldham Corporation ..... » 3l Bosse 7 8,139 |- 10 
Perth (N.B.) Corporation. eu T s us v 
Ba Eie Trams. ee ee es 020 p 
ortsmou rporation.. = 2 2.155 21 96,02 PT 
Preston Corporation .....| Dez. 20 834 = i ET 36362 4 82 
Rotherham Corporation .. a «0 1.219 | 4- 47 40:08 |+ | 7e 
Salford Corporation...... Jan 4 50:0 | — 84 199,083 |= 10.123 
Shanghai.......... — Pa ki si x 
fShetheldCorporation.....| „ 3| 8308|- 686 319,286 |+ 50? 
Singapore Trams ........ : Usi " | L él 
tS. Metropolitan Tramway: i "e 3 e : 
Southampton Corpn.....| Dez. ?0| 1192|- 153 52551 |- 18 
Southend Corporation.... » 3) col ee 40,583 B 
St'lyb'dgs,Hyde,&c., Jt. B. ; : à uh = 
Sunderland Corporation..| Jan. 3] 1,827) — 55 53.138 j+ 70 
Sunderland District...... az. Q0 o3J | — 4606 — = 
Swindon Corporation ....| ,, 30 2071+ 38 7114 | 49 
Tyneside Tram Co. ...... «4 30 657 | + 16.157 |+ 2,185 
allasey Corporation ....| Jan. 2 uo = £0397, |t us 
WalsallCorporation .....| e 2 742| 4-. 113 ny. 
Warrington Corporation. . ee " : : 33:0 
West tiam Corporation. Dez. 3l 2.049 | -+ 111.779 I+ a 
Wolverhampton Corpn... ve. 3) 1,158 | —- 9 13,286 j- Th 
Yorkshire W.R. Trams ...| Jan. 3 (505 4- asi LOS Eo 


a mi 


(a) These comparisons are with the corresponding period last year. - 
t includes omnibuses, &c. 1 Minus 2 days. a Minus 3 days. 


1$ Plus 2 davs. 


-ë partiy elecincal 
sa Plus 3 days 


"tiae, E 
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. of an electricity committee. The town clerk of this 
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somewhat prevalent that because a lamp gives light it must 


CONTENTS OF THE CURRENT NUMBER. 
- 503 | be charged for at the lighting rate, whatever the circum- 


NUM cde M | CORRESPONDENCE ...... m 

ements for the Week.. 482! Railwa Cab Signallin ‘ 

niece of the Pressure (Wm. H, Dammord). 2 stances. For example, we have known it to he suggested 
Ware: in, Electrical Machis . i- Preferential I ernis. “Power that lamp tests should not be carried out on a power circuit. 


Rate and Photo Printing 

(H. Faraday Proctor). 
Nomenclature and Symbols 

(W. Eccles and Francis G. 


Tf this were a reasonable point of view 1t would follow that 
light baths and lamp radiators should be charged at the 
lighting rate. As Mr. Proctor points out, it is the ultimate 


nery. PartI.—By S. P. | 
Smith, D.Sc., and R. S. H. 
Boulding, B.Sc. Part II.— 

By S. P. Smith, D.Sc. Illus. 483 


The Works of the Cambridge Baily). 
Scientific Instrument Co, | Magnetisation of Iron with | ; B ; 
Ltd. Illustrated ........ 488 | Alternating Currents (A. purpose for which energy is used that must be taken mto 
consideration in determining whether the energv should be 


London County Council Tram- | Press). . 
^ ways Accounts. IIlus..... 491. Contracts with Alien 


The Western Electric ‘‘ Ma- | Enemies (T. W. Cole). 
chine-Switching "' Telephone | The Heaviside Layer 
System. By G. H. Green, | (W. H. F. Murdoch). 

B.Sc. lIllus.—Concluded .. 494; The City & Guilds Elec- 

ErzcrRic Licutinc, TELE- i trical Examinations 
GRAPHY AND OTHER APPLICA- | (A. P. Lundberg & Sons). 


charged as light or power. It seems to us that the subject 
is one that only requires a little common sense in order to 
settle each case as it arises. It is just possible that some 
conflicting interests may attempt to make capital out of 
this question, and we are therefore glad that Mr. PROCTOR 
is making an emphatic protest against the view that has 


been put forward. | : y 


TIONS OF ELECTRICITY IN 1914 498 | Feeders in Parallel (Alfred 
REVIEWS - 22i en «+e. 000 G. Collis). 

The Law of Building, Engi- “The Possibility of Sharp 

neering and Shipbuilding Directive Wireless Tele- 


Contracts [Hudson and graphy (Prof. Allessandro ; 
Rewcastle] Travaux du | Artom). 
Laboratoire Central | aad Coolidge X-Ray Tube | 
d'Electricité [Janet]. ' llustrated | ............... 505 i 
Formulæ for the Windage of LEGAL INTELLIGENCE ...... .. 506 The Coolidge X Ray fune x 
Fools By E. Bucking- B5 Ile EAM ao : WE have from time to time given short notes upon the 
uu: ees seas en. iud TOn Oe! X-ray tube invented by Dr. W. D. CooripGE, but such 
particulars as have been published have always been some- 


what brief. Through the courtesy of the British Thomson- 
Houston Co. we are new abl;, in another column, to give 
details of this interesting tube. It forms a somewhat, 
striking example of the development of purelv scientific 
ideas into a practical device. It has long been known that 
certain metals and oxides have a facility for emitting 
electrons when heated. It is also well known that the con- 
ductivity of a gas depends upon its ionisation. The 
Coolidge tube may be regarded as the outcome of these 
facts. The cathode consists simply of a small spiral of 
tungsten, and the anti-cathode is made of a single piece of 
wrought tungsten. When the filament is cold, the tube 
shows no conductivity in either direction, even with pres- 
sures as high as 100,000 volts; but when the tungsten 
the load occurs during the hours of darkness when artificial | filament is heated and is made a cathode a current flows. 
light is required. It has alwavs appeared to us that when | Since the arrangement is a rectifier, alternating current may 
light is used in other ways it cannot possibly be regarded as | b3 used, though it is preferable to use continuous current. 

From the nature of the tube it follows that the current 


NOTES. 


‘When is Lighting Power? 

In our Correspondence columns this week we publish a 
letter from Mr. H. Farapay Proctor upon the question 
wheiher electrical energy for photo-printing should be 
charged at the power rate or at the lighting rate. It 
appears that the question has been raised by the chairman 


particular borough has expressed the view that electrical 
energy used for this purpose cannot legally be supplicd at 
power rates, and this opinion has been endorscd in the 
“ Municipal Journal.” There seems to be some confusion 
on this subject. The whole idea of a lighting load is that 


coming under the ordinary lighting rate. For example, it 
flowing between the electroces 1s determined by the tem- 


may be that an apparatus requires light in the ordinary 
hours of daylight, quite irrespective of whether there is | perature of the filament so chat the current is more or lesg 
independent of the applied voltage. This is due to the fact 


‘daylight or whether it is night. Such an instance cannot 
that the maximum eurrent can be sent by a comparatively 


reasonably be considered as a case of lighting ; it is a case of 
power. It is doubtless on this principle that many station | small voltage, and is what `s generally known as a “ satura- 
tion current.” Thus, any increase of voltage beyond what 


engineers have given special terms for what is called 
is necessary merely increases the velocity of the cathode 


“ basement " lighting, because this is required not merely 
at times of ordinary lighting. Nevertheless, the idea is rays and the penetrative/power of the Röntgen rays. The 
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new arrangement has some marked advantages, particularly 
owing to the fact that its action is more definite than that 
ot the old :r form of tube. Thus, it does not require atten- 
tion when once adjusted, and both the intensity and the 
penetration of the rays are under the complete control of 
the operator. Consequentlv, it is possible to reproduce 
the conditions very much more easilv and to obtain a 
uniform character ot work. 


——— 
The L.C.C. Power Scheme. 

IT appears that the London County Council is realising 
that its power scheme for the London area will meet with a 
good deal of opposition, and doubtless for this reason the 
London Borough Councils have been asked to give specific 
replies to three questions. The first one is whether the 
borough council is in favour of any attempt to establish a 
more uniform system of electricity supply throughout 
London and the adjoining districts. Such a question, we 
imagine, ought to receive an affirmative reply in all cases. 
The second question is whether the borough council is in 
favour of the establishment of a central bulk undertaking 
from which local undertakings can be supplied if and when 
required. This question also, it would seem, should receive 
a favourable reply provided there is no compulsion about 
taking a supply. It is cbvious that if bulk supply can be 


given at an advantageous figure it is only commercial 


common sense to take advantage of the opportunity. 
The third question is an enquiry as to the terms on 
which the borough council would be prepared to support 
the proposed Bill of the L.C.C. This question will probably 
prove th» chief stumbling block. So far, the Hammersmith 


Borough Council is the only one which has replied, and it is 


interesting to note that this Council is of opinion that the 
scheme “as submitted by the L.C.C. offers no advantage 
either immediately or ultimately to Lordon electricity 
undertakers who are local authorities, and im such circum- 
stances the Council cannot support the Bill" Evidently 
the London County Council has a strenuous fight ahead, and 
it is quite possible that owing to the number of conflicting 
interests there will be no good result after all. But we 
still have hopes. 


e A A foe Di Ge 


Electric Vehicle for Doctor's Use.—Tle Electric Vehicle 
Association of America publish a communication from a doctor 
in Kansas City, one of the hilliest cities in the United States, in 
which he gives his experience of the electric vehicle as used in 
his practice in the place of five horses for the past six years. 
He states that he obtained 12,000 miles from. his first set of 
batteries and the same mileage from his first set of tyres. The 
average cost of charging, which is done at home, is 90s. a 
month, and the repairs and upkeep averaged less than 20s. 
a month for the six years he has had the vehicle, which is still 
running with entire satisfaction. 


Changes in Paramagnetic Materials.— The value cf mag- 
netic tests as a means of determining the changes which occur 
in paramagnetic materials at hgh temperatures is well illus- 
trated by a Paper by Prof. Honda and Mr. T. Sone on the 
changes of structure of certain iran and chromium compounds, 
of which a brief note is made in a recent issue of “ Nature." 
From their observations it appean that although at very high 
temperatures magnetite, Fes0,, is more stable than hematite, 
Fe O, at temperatures below 1,300 C. the reverse is the case, 
and that magnetite, once it is heated above 1,100°C., is almost 


] 
i 
4 
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entirely converted into hematite, and remains hematite on 
cooling again to ordinary temperatures. This deduction from 
the magnetic observations has been confirmed by weighings. 
Heating to 1,300 C. appears to produce ao structural change 
in chromic oxide, Cr,O;, but chromium triexide, CrO,, appears 
to undergo two non-reversible changes. 


Electric Vehicle Mileostat.—In a Paper read before the 
Denver Section of the Electric Vehicle Association of America, 
Mr. O. P. Fritchle described an interesting device for indicating 
the mileage available from an electric vehicle battery at any 
time. The device, which was first tried some seven years ago, 
depends for its action upon the specific gravity of the sulphuric 
acid. It is graduated in percentages and, according to the 
author’s experience, has proved to be very satisfactory in 
practice. The author is at present working on another device 
to be placed on the dashbcard, the previous device being 
situated in the index cell. He suggests that an electrical 
Instrument, which would measure the internal resistance of 
the battery autcmatically and register it on the dashboard, 
should be tried as the internal resistance corresponds very 
closely with the specific gravity of sulphuric acid. This seems 
to be a case of going from the comparatively simple to the 
unnecessarily complicated. 


Three-Position and Flashlight Signals.—A three-position 
signal has recently been fixed by the Great Western Company 
at Paddington, thus making three colours necessary for the 
night indication— red for “ danger," yellow for '* caution " and 
green for “all right." This introduces a third front light— 
yellow 
London electric lines, since red and green became the standard. 
According to the “ Railway Gazette,” there is another solution 
to the problem of providing a third indicating light at night, 
and that is the flashlight signal. For over six months the 
Furness Railway Company has had six cf its distant signals on 
the main line north of Barrow fitted with flashlight appa- 
ratus, and the tests have been so satisfactory that the Company 
has formally adopted the lamps and intends gradually to extend 
their use. The superiority of the flashlight over a yellow light 
lies in the fact that there can be no such confusion in the colours 
as between red and yellow, the identification of the distant is so 
clear that it can almost be felt, the range of vision 1s increased 
and the lamp only requires attention once in two months. 


National Physical Laboratory.— We are in receipt of Vol. XI. 
of the “ Collected Researches " of the National Physical Labora- 


tory. This consists of reprints of the following Papers :— 

'' On the Methods and Apparatus used in Petroleum Testing," by W F. 
Higgins; “ Methodical Experiments with Mercantile Ship Forms," by 
G. S. Baker; " Effect of Form and Size on the Resistance of Ships," by 
G. S. Baker and J. L. Kent; * The Tenacity, Deformation and Fracture 
of Soft Steel at High Temperatures," by W. Rosenhain, F.R.S. and 
J.C. W. Humífrey ; “© The Intererystalline Cohesion of Metals” by W. 
Rosenhain, F.R.S., and D. Ewen; " The Use of the Electrostatic 
Method for the Measurement of Power,” by C. C. Paterson. E. H. Rayner 
and A. Kinnes; “ Investigation on the Temperature of Field Coils,” by 
E. H. Rayner; * On the Electrical Emissivity and Disintegration of Hot 
Metals," by J. A. Harker, F.R.S., and G. W. C. Kaye; " The Sublima- 
tion of Metals at Low Pressures," by G. W. C. Kaye and D. Ewen; 
“Note on Cathodic Sputtering.” by G. W. C. Kaye; “On Errors in 
Magnetic Testing due to Elastic Strain," by A. Campbell and H. C. Booth; 
* Note on the Restivities of Glass and Fused Silica at High Tempera- 
tures,” by A. Campbell; * Absolute Measurements of a Resistance by à 
Method based on that of Lorenz," by F. E. Smith: 
Motion in Relation to the Surface Friction of Fluids," by T. E. Stanton, 
F.R.S., and J. R. Pannell. 


Chicago, Milwaukee & St. Paul Railway Electrification. 
The Chicago, Milwaukee & St. Paul Railway Co. has for some 
time had under consideration plans for the electrification of the 
440 miles between Harlowton, Mont., and Avery, Idaho, which 


cross the Continental Divide and the Bitter Root, Rocky and | 


Belt mountains, the elevations of these three passes being 
4,170 ft., 6,322 ft. and 5,788 ft. respectively. According to 
the " Engineer," a start is now to be made with the Rocky 
Mountain division, 116 miles in length, between Deer Lodge 
and Three Forks. Direct current from overhead construction 
at a pressure of 3,000 volts will be used. There will be à 
dcuble copper trolley wire, the bow bearing against both wires, 


for the first time in running signals, excepting the. 
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.each suspended separately from the catenary. The use of a 

air of wires is necessary to give the necessary conductivity 
and contact area for the extremely heavy current required for 
the heavy trains and steep gradients. Twelve locomotives 
have been ordered for this initial installation. Power will be 
obtained from companies owning hydro-electric installations 


along the railway. 

Maintenance of Miners’ Electric Lamys.—In a lecture 
given recently before the Warwickshire and South Stafford- 
shire branch of the Association of Mining Electrical Engineers. 
Mr. W. Maurice dealt with the question of the maintenance of 
miners’ electric lamps. He emphasised the importance of 
having competent men to take charge of the electric lamps 
instead of trusting the upkeep of them to incompetent persons, 
as the care of storage batteries had always been a specialised 
-branch of electrical work. The electric lamp cabin should be 
under the supervision of the electrician of the mine. As 
regards ccst of operation, complaints that electric lamps were 
unduly expensive to maintain were usually the result of bad 
management of the batteries. With 500 lamps the cost should 
not exceed 3d. or 4d. per week per lamp. The organisation of 
the lamp cabin should be the same whether acid or alkaline 
‘batteries were used. Every cabin should have suitable 
‘charging facilities, so that the accumulators could be placed 
on stands and charged automatically in groups. Provision 
should be made for cleaning and washing out the cells when 
required and for the systematic handling of the lamps. 


Transformer Exrlcsion.—The “ Engineer” records the 
following accident, which occurred in South Africa. A large 
transformer broke down and the foreman electrician, with 
three assistants, started to strip the connections and empty out 
the oil preparatory to lifting the transformer out of its case. 
It was considered necessary first to empty the expansion tank, 
which was installed above the transformer itself. Although 
a gauge glass was fitted to show the level of the liquid in the 
tank, one of the men appears to have lit a match,and held it 
over a sighthole in the tank to discover the contents. A severe 
explosion occurred and all were killed or badly burnt. The 
tank was burst and the oil projected downwards and sideways, 
setting fire to everything inflammable in the transformer 
‘chamber. The oil in the tank was not hotter than about 34°C., 
and as its flashpoint had been proved tc be about 140°C., the 
explosive gas could not have been mere oil vapour. Experi- 
‘ments were conducted with extra-high-tension discharge under 
transformer oil, and a sample cf the resulting gas was collected. 
On analysis this proved to contain at least 62 per cent. hydrogen. 
. This proves that transformer oil tanks—and alse all closed oil 
switches—should be considered as possibly containing ex- 
iplosive gas, and should not be approached with a naked light 
‘until proper precautions for ventilation have been adopted. 


Electrification of the Swiss State Railways.—It has been 
decided to electrify 1,880 miles of the Swiss State Railways, and, 
according to " Engineering," a commencement will be made 
with the electrification of the Gothard line. The section of line 
Erstfeld-Bellinzona, 68 miles in length, which includes the 
Gothard tunnel, will be started first. The two power stations 
for this section, which are in course of construction, are situated 
at Amstey, on the northern slope of the Gothard, and at Piotta. 
The Amsteg power station will have a capacity of 32,000 H.P., 
drawing its power from the Reuss, the head being 902 ft., while 

- the Piotta will turn to account a head of 2,624 ft. and develop 
.50,000 H.P. The average power required in 1918 is expected to 
be 6,550 H.P., with a maximum of 19,000 H.P. On certain 
-occasions, as in verv cold winters, it is expected that only 
6,000 H.P. will be available at Amsteg and 8,000 u.P, at Piotta, but 
arrangements will be made to ensure a constant output of 
26,000 H.P. The electrical energy will be transmitted single 
phase at 60,000 volts to three, and eventually six, sub-stations, 
Where it will be reduced to 15,000 or 7,000 volts. The 7,000- 
Volt pressure will be adopted during the transition stage when 

-the line is worked partly by steam and partly by electricity. 
The through trains will consist of 10 four-axle carriages, and the 
(locomotives are designed for a speed of 56 miles per hour. A 
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lighter type of locomotive will also be built. The total cost of 
the Erstfeld-Bellinzona section 1s estimated at £1,540,000. 


Electricity in the Treatment of Wounds.— Electricity has 
come to the assistance of the military hospital authorities in 
several ways during the present war, and three of the methods 
which have been introduced since the war began are worthy of 
notice. The first is in the application of the Hughes Induction 
Balance to the location of bullets and shell fragment: in wounded 
soldiers. The secondary coils of the balance are connected to 
a telephone receiver. No sound is preduced in this under 
normal conditions, but if one pair of coils is brought near a mass 
of metal the inductive balance is upset and a sound will result 
in the receiver, the magnitude varving according to the mass 
of the metal and the distance from the coils. If this pair of 
windings is used as a search coil, by careful listening it is 
possible to locate the exact spot at which a bullet or piece of 
shell is embedded in the victim’s body. Then, if a second bullet 
of the same mass of the first is brought near the other pair of coils 
till equilibrium is restored, z.e., till no sound is heard in the 
receiver, the distance at which the bullet is embedded can be 
determined approximately. An improved method of localising 
bullets by means of X-rays is due to Mr. P. Lake-Hope, radio- 
grapher to the British Hospital, Wimereux. In this method 
two images of the bullet on the screen are taken with the X-ray 
tube in diflerent positions but at the same perpendicular dis- 
tance from the screen. The distance between these images 
will give, to a certain scale, the depth to which the bullet is 
embedded. The third electrical method, which is now being 
tried, consists of a new treatment for the sterilising of wounds. 
Sterilisation is accomplished by the forcing of zinc ions on to 
the tissues surrounding the wound. The wound is covered by 
a pad soaked in a solution of zinc sulphate to which is attached 
the positive pole of a batterv. This has the effect of forcing 
the zinc ions into the wound, thus making antiseptic the sur- 
rounding flesh. It is claimed that a wound so treated is ren- 
dered antiseptic more efficieatly than by ordinary methods, and 
in addition to this the long process of soaking the wound in hot 
water is avoided. The cost of the treatment, however, is said 
to be too high to make it generally used. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— . 

Mr. G. H. Green concludes h's article on the ** Western Electric 
Machine-Switching Telephone System " (p. 494). 

Mr. E. Buckingham contributes en article on * Formule for the 
Windaze of Flywheels " (p. 501). 

We give the first part of an ebstrect of a Paper on the | Shape of 
the Pressure Wave in Electrica! Mazh/nery," by Dr. S. P. Smith and 
Mr. R. S. H. Boulding, which wes read before the Institution of 
Electricel Engineers last night (p. 483). 

We publish g description of the " Works of the Cambridge Scientitic 
Instrument Co." (p. 488). 

We give extracts from the annual report of the London County 
Council on the tra:nways, together with &1 analysis of the accounts 
(p. 491). 

A description of the Coolidge X-Rey tube appears on p. 505. 


OBITUARY. 


Sr OWEN Roperts.—We regret to record the death of Sir Owen 
Roberts, which occurred at Guildford on the 6th inst. at the aze of 79. 
S.r Owen Roberts was one of the pioneers of technical education in 
London. He was the prime mover in the institution ot the C.ty and 
Guilds of London Institute, and served for 11 years on the Technical 
Education Board of the London County Council, &3ad es Chairman of 
the Polytechnics Committee. He was also a member of the govern- 
ing body oi the Imperial College of Science. He wes knighted in 
1888 for his services to technica] education. | 

T. H. WELLs.—On Jan. 9, at Firfield, Streatham Common, the 
death occurred of Mr. Thomas Henry Wells, for many years secre- 
tary of the Anglo American Telegraph Co., in his 82nd year 
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PERSONAL. 


Mr. S. W. Carty has just resigned his position as overhead super- 
intendent to the Liverpool Corporation tramways department, and 
has obtained a commission as a Lieutenant in the Army Service 
Corps (motor traction department) where his duties are to control 
the workshop units attached to the anti-a'rcraft guns. Mr. Carty 
held a similar position to Newcastle Corporation before going to 
Liverpool, and in both cities he has been secretary to the local 
automobile clubs. | . 


Col. H. S. Holt, formerly in pirtnership with Mr. James Swin- 
burn and Lord Russell, has been gazetted Major in the Expedi- 
tionary Force, and has left for the front. He is attached to the 
Royal Flying Corps for the purpose of instructing them in the fitting 
and: use of his reconnoitring parachutes and other apparatus. 


APPOINTMENTS VACANT AND FILLED. 


A station engineer is wanted by the Calcutta Electric Supply Cor- 
poration, 2, Broad-street-place, E.C. Salary £290, rising by £20 
annually, to £350 per annum. See advertisement, . 

An engircer-in-charge (with experience of modern e.h.t. three- 
phase generating plant) is wanted immediately for Sunderland Cor- 
poration electricity works. Commencing salary £2. 15s. per week. 
Applications to the engineer ard general manager, Mr. Alfred S. 
Blackman, M.I.E.E. See advertisement. 

A temporary draughtsman is required for the Stepney (London) 
electricity works. Applications to the engineer and manager (Mr. 
W. C. P. Tapper), 27, Osborn-street. Whitechapel, E., by the 18th 
inst. See advertisement, 

A draughtsman is advertised for by a large electrical firm of 
electr cal nstrument manufacturers. 


Applications are invited for the position of shift engincer at 
Chester-street generating station, Aston Manor. Commencing 
salary £104, rising to £200 per annum. Applications (on forms to 
be obtained from the Secretary of the electric supply department) 
to the city electrical engineer and manager, Mr. R. A. Chattock, 
14, Dale End, Birmingham, by Monday, 18th inst. 

A large manufacturing firm advertises for an assistant in its 
technical department for a.c. and d.c. design work. 


An experienced salesman is required by a British firm of electrical 
manufacturers, for India. See advertisement. 


Mr. J. D. Spark, of Swansea, has been appointed mains engineer 
at Walsall, at a salary of £4 per week ; and Mr. P. Hughes has been 
appointed meter inspector at 25s. per week. 

Mr. E. Allan has been appointed superintendent of public lighting, 
city £23 examiner and offic al meter tester at Dublin. Mr. Allan will 
act under the direction of the City Electrica! Engineer. : 

Mr. H. M. Longridge has been appointed manazer of the British 
Eng ne, Boiler & Electrical Insurance Co. 

Mr. Alfred E. Hardy, of Larbert, has been appointed shift engineer 
at Gillingham. 

Mr. C. Castle has been appointed shift engineer at Tonbridge, in 
succession to Mr. Hitehcock, who has joined the London Elec- 
trical Engineers (R.E.). 


INSTITUTIONS AND SOCIETIES. 


Birmingham Section of the Institution of Electrical Engineers.— At 
the next meeting of th s Section, which will be held on Friday, the 
20th inst., Prof. Andrew Gray, of Glasgow University, will repeat his 
Kelvin lecture on “ Kelvin's Work on Gyrostat/ es," which is to be 
delivered in the first instance on the previous evening at the Insti- 
tution in London. The meeting will be held in the Medical Theatre 
of the University, Edmund-street, Birmingham, at 7:30 p.m. 

Association of Mining Electrical Engineers.—.4 joint meeting of the 
West of Scotland branch of this Association and the Nationa! Asso- 
caton of Colliery Manazers will be held on Jan. 23, 1915, in the 

^oval Technical College, Glasgow, at 4:30 p.m., when a Paper will 

be read by Mr. John Bowman on “ Electricity at the Coal Face." 
After the meeting several visual signal indicators will be exhibited. 
Institute of Radio Engineers.— The annual general meeting of this 

]nstitute was held on Jan. 6, in New York, when two Papers were 

read: One by Mr. R. A. Weazant. on * The Design and Construction 


of Guy-supported Towers for Radio Telegraphy " and the other by 

Mr. €. F. Elwell on “ Wooden Lattice Masts.” Mr. Weazant, 
described methods of determining the stresses in these towers, and - 
of design ng the tower to meet them, Mr, Elwell’s Peper gave in 

deta | the design, construction and guying of the much-abused type of. 
lattice mast. 

Wireless Society of London.— The presidential address of this 
soc ety will be delivered on Tuesday, Jan. 26, at 8 p.m., et the 
Inst tution of Electrical Engineers, Victoria Embankment, London, ' 
W.C. Mr. A. Campbell Swinton, who w:ll continue to hold the office 
of President for another year, has chosen for the subject of his» 
address ^* Some Electrical Phenomena." The address w.l] be illus- 
trote:l by experiments. : 

Royal Institution.— Last Thursday and Saturday Prof. C. V. Boys, 
F.R.S., delivered his last two juvenile lectures on “Science in 
the Home.” On Thursday the subject was “Electricity in the 
Home," in which Prof. Boys dealt briefly with static electricity, 
electromaznetism, and electric light. He also gave his views on the 
relative cost of heating by gas and electricity, which, we fear, was not 
altogether interesting to the juvenile audience. On Saturday, Prof. 
Boys took 2s his subject “ Light in the Home,” and dealt generally 
with reflection and refraction and with :lluminants other than elec- 
tric ty. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 15th (to-day). 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. 
8 p.m. Meeting at the Technical School, Garrick-street, Wolver- 
hampton. Presidential Address on ‘“ British and German 
Trades—Our Present Opportunity,” by Mr. Jas. Thompson. 


MONDAY, Jan. 18th. 
INsTiITuTION OF Post OFFICE ELECTRICAL ENGINEERS. 
6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on " Telephone Relays 
and their Application to Commercial Circuits,’ by Mr. C. 
Robinson. 


NORTH-WESTERN SECTION OF THE JUNIOR INSTITUTION OF ENGINEERS. 
7:45 p.m. Meeting at the Jafa Café, 28, Corporation-street, Man- 
chester. Paper on ‘‘ County House Electric Lighting Instal- 
lation," by Mr. C. F. Clifton. 
TUESDAY, Jan. 19th. 
ILLUMINATING ENGINEERING SOCIETY. 
$ p.m. Meeting at 18, John-street, Adelphi, London. Discussion 
on * Some Points in Connection with the Scientific Develop- 
ment and Practical Applications of Searchlights." ` 
THURSDAY, Jan. 21st. 
GREENOCK ELECTRICAL SOCIETY. 
7:45 p.m. Meeting at the Masonic Rooms, 21, West Stewart-street, 
Greenock. Paper on “ Electricity in a Shipbuilding Yard,” by 
Mr. D. Angus. 


"FRIDAY, Jan. 22nd. 


PHYSICAL Society. 
5 p.m. Mecting at the Imperial College of Science, Imperial In- 
stitue-road, South Kensington, London. Agenda: Papers on 
* Practical Harmonic Analysis,” by Dr. A. Russell; and 
“ Measuring the Focal Length of a Photographic Lens," by Mr. 
T. Smith. 


JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Mecting at 39, Victoria-street, Westminster, 
Paper on * Rotary Air Pumps," by Mr. A. Arnold. 


London. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the neediey 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contt- 
butions however small. ‘Theee can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ 8. 


d. toward the Prince of Wales* 


NATIONAL RELIEF FUND. 
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but also to obtain equi-potential points to which the tappings can be 
connected. For this purpose the number of slots and the number 
of pole-pairs in the machine are both made divisible by the number 
of pairs of circuits in the winding, and ille coils are avoided. 

With double-layer open windings, however, much greater freedom 
prevails. Here it is not only possible to make the number of slots 
per pole, or per pole and per phase, an integer or a fraction, but the 
spread of each phase can be reduced to 1/Npth of the pole-pitch, as in 
a single-layer winding. 

(c) Uniformly Distributed Windings.—When the number of slots 
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THE SHAPE OF THE PRESSURE WAVE IN ELEC- 
TRICAL MACHINERY.* 


BY S. P. SMITH, D.SC., AND R. S. H. BOULDING, B.SC. 


Summary.—The E.M. F. induced in windings is determined analytically, 
and the effect of flux-swinging is investigated. "The importance of the 
winding factor is emphasised. The subject is discussed from the point 
of view of classification of windings, flux distribution, effect of slots and 
effect of flux pulsations. 
abnormal way, the same relative positions in the field will be occupied 
by the Q slots of every pole-pitch. At any instant, therefore, the 
coils in the whole winding only occupy Q positions in the field, and 
the wound parts of each pole-pitch are similarly placed relative to 
the field system—likewise the unwound parts. Any effect of the 
slots or teeth will, therefore, be repeated equally under all poles and 
will appear at the terminals of the winding. On the other hand, if 
Q is a fraction, or if the poles or slots are arranged abnormally, this 


Part I. 
1. CLASSIFICATION OF WINDINGS. 


In nearly all types of modern electromagnetic machines the 
winding is accommodated in slots. The coil-sides are arranged in 
ore or two layers, thus forming a single-layer or double-layer winding. 
In an N,-phase winding. the successive phases are 2r/Np radians 
apart, e.g., the start of phase I in a three-phase winding is 27/3 .— 
120 deg. (electrical) from the start of phase II.; similarly, the ends 
of these two phases are 120 deg. apart. 

(a) Single-layer Windings.—It is customary to use these windings 
for high pressures and where there are several conductors per slot. 
There is one coil-side per slot, and in each pole-pitch each phase has 
its own slots, which thus require an arc of m/N, radians, or 180/N; 


is not 80. 
Thus if the armature slots or the pole-shoes are skewed by an 


amount equal to a slot-pitch, the conductors will occupy all possible 
positions in the field, so that the actual winding becomes equivalent 
to one distributed uniformly over the whole periphery. Any section 
of such a winding will then behave as if the armature were not slotted ; 
that is to sav, the tooth effects will be nullified at the terminals. 
Intermediate cases arise when the pole-shoes are displaced, or the 
pole-tips are chamfered dissimilarly, or the number of slots per pole 
is notan integer. For example, if all the North shoes are shifted one- 
quarter of a slot-pitch in one direction circumferentially, and all the 
South shoes an equal amount in the other direction, the effect of the 
teeth is suppressed. Likewise, chamfering the leading pole-tip at 
one end and the trailing pole-tip at the other end largely reduces the 
tooth effect. In both these cases the effective distribution of the 
winding is seen to be increased. Another method whereby the dis- 
tribution of a winding in which Q is an integer is increased 2p times 
is to place successive pole-shoes a pole-pitch plus 1/2 pth of a slot- 
pitch apart, so that the distance between the first and the last pole- 


degrees. 
Single-layer windings ae essentia'ly open windings; that is, each 
phase is complete in itself and has its own start and finish. The 
several phases can b^ linked with one another, however. as is usual 
with three-phase windings. The number of slots per pole and phase, 
q. is generally made a whole number—between 2 and 12—and it is 
common practice to make the number of slots per pole, Q= N57. In 
this case Q is a whole number, and the pole-pitch, 7, is an exact 


multiple of the slot-pitch, y. 


Coil- span 


Actual coils Equivalent full-pitch coils 
Fig. 2.—SHOWING CoIL IN FIELD. 


Fic. 1. —EQu1vALENT FULL-PITCH COILS IN SINGLE-LAYER WINDINGS. 
shoes is a pole-pitch less a slot-pitch. In this way the number of 
positions occupied by the conductors in the fiel 1 is 2pQ, instead of Q. 

The commonest of these intermediate eases is when the number of 
slots per pole is a fraction, and is generally met with in wave windin gs. 
To make Q fractional in single-layer windings, extra (empty) slots are 


With a whole number of slots per pole the actual coils can b» 
replaced by full-pitch coils by merely re-arranging the overhang, a 
purely mechanical matter. This is shown in Fig. 1 for a three-phase 
winding with q=3 and Q=3x3=9. If Q is made fractional, as it 
may be, for example, by using extra slots (empty), the actual coils 
can still be replaced by equivalent coils havirg the constant span 
Qoy=7—e, where Q, is the nearest integer below Q, and e is less than y. 

(b) Double-layer Windings.—In these windings the coils are 
arranged in two layers. One side of each coil lies in the top layer and 
the other in the bottom layer. The coils can be connected lap or 
wave. Except with “ mixed " or " stepped " coils, the coil-span is 
constant and can be greater than, equal to, or less than the pole- 
pitch, or, in general, the coil-span Q,y-— mtem Qy t e, where Q, is 
the number of slots spanned by a coil, and e can be greater than, 
equal to, or less than y. 

The double-layer winding is made by using either (1) ordinary open 
Windings with the coils arranged in two lavers; or (2) commutator 
windings, which can be left closed and tapped at certain points, or 
can be left open, as is usually the case when a commutator is not used. 
The number of coil-sides per slot is even—one-half in each layer— 
and seldom excecds 12, so that double-layer windings are generally 
unsuitable for high pressures. The number of slots in a commutator 
winding cannot always be chosen at will, in consequence of which the 
value of Q may be either an integer or a fraction. This is of great 
assistance in design, and it will also be seen to have an important 
influence on the shape of the pressure wave. 

M hen there are several parallel circuits, as in lap windings, or wave 
windirgs with more than two circuits, care must be taken to make 
them symmetrical, so as nct only to secure good working conditions, 


inserted. | 
In all cases where there is an abnormal arrangement of the field or 


armature system, or a fractional number of slots per pole, it is allow- 
able in practice to regard the winding as uniformly distributed. 


2. GENERAL EXPRESSION FOR THE E.M.F. INDUCED IN A COIL. 
The fundamental expression for the E. M.F. induced in a coil is— 


d 
e—— "EL volts, 
a 
where x (T,,) denotes the total magnetic interlinkages. 
If there are T, turns in series, and cach embraces the same flux @ 


at every instant, the induced pressure will be— 
de 
— m SHEER -8 Y 
e= T, volts... . . . . . . . (1) 


There are two ways in which the flux embracing a coil may vary— 
either the coil may move with respect to a stea:ly flux, or the flux may 
change in amount with respect to a stationary coil. The geaeral case 
is when these two modes of variation occur together. When a coil 
moves relatively to the flux, an E. M.F. of motion or rotation is said 
to be induced in it, whilst if the flux itself varies, an E.M. F. of pul- 
sation is induced. Expressed mathematically, these two ways in 
which the flux q may vary are given by-- 

db cĉ dr c^ 
dt ar dt i et 
where the first term on the right-hand side denotes the change of 


* Abstract of a Paper read before the Institution of Electrical Engi- 
interlinkages due to motion, and the second that due to pulsation. 


E As it is impossible to give an adequate abstract of this Paper 
ers should refer to the original when it appears in the " Journal." 


per pole, Q, is an integer, and the field system is not arranged in any | 


nd 
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Referring to Fig. 2, the following expression is obtained for e— 


e— T, L(B, — By)10-8—T,L10-8 | E (2) 


where [oi | dB. 
Cr 


Equation (2) is the general expression for the instantaneous E.M.F. 
induced in a coil rotating in a varying flux. The present Paper will 
be confined to a discussion of mechines excited with cortinuous 
current; those excited with alternating current, in which the total 
flux alternates, will not be considcicd. ` 

In the following remarks it will be assumed throughout that the 
machire is unloaded. When the flux is steady, that is to say. con- 
Stant in value and fixed with respect to the poles, the flux-density B 
at any point in the air-gap is constant and the E. M.F. is inauced bz 
rotation alore. Equation (2) for the instantaneous pressure induced 
in a coil then becomes— g 

e=TerL(Bz— Rr) 107? volis. (3) 

If the coil spans a full pole-pitch, Br = — Bz, and equatior (3) 
becomes— e—2T,vLP,10-? volts. . (3a) 

From these equations it is seen that the curve of E. M.F. induced 
in each side of a coil is identical in shape with that of the flux distri- 
butior, but the two pressures are only in phase when the coil soa s 


a 


B B 2 
z ő — 
o 7 
ec Zt 
NC E 3 
Rectangle Trapezium 6 6 23.1 -4 m - 
7 (a) B-8 (4) | diia T 


Fic. 3.—AssU MED FLUX DISTRIBUTION. 
(a) Salient-pole alternatsr. (b) Non-salient-pole alternator. 


a full pitch. Further, as e changes its sign with B, it alternates with 
the frequency f= pn/60 cycles per second, where p denotes the 
number of pole-pairs in the machine and n the speed in revolutions 
per minute. 

(a) Effect of Coil-span—T'he Coil-span Factor.—The span or pitch 
of the coils, when expressed as an angle, is represented by Q,y— m * e, 
where Q, is a whole number of slots and y is the angular slot-pitch. 
The angle e= t (r—Q;y)— + y(Q—Q,). It will be assumed through- 
out that all the coils in the windirg span the same number of slots, 
and in the case of single-layer windings, the actual coils are replaced 
by equivalent coils of constant span (see sec. la). 

To determine the effect of the coil-span on the shape of the pressure 
curve, e, the B-curve is analysed into its harmonics. Since the 
machine is on open circuit, the flux distribution is symmetrical about 
the 7/2 axis, so that the equation of the flux-density curve is simply— 


B= B, sin 0,4 B, sin 30,4. . 89 (4) 
where 0,— w' angular movement in time ¢ at angular velocity w= 2f. 


d — —— I NG POE ree ee mi 


— 


| 
3. E.M.F. INDUCED IN A CIRCUIT OF A WINDING BY ROTATION IN A 


STEADY FrELD.* 


The next step is to find the E. M.F. induced in a number of identical 
coils displaced from one another in the field and joined in series to 
form a circuit. These coils may be arranged in one or more equal 
groups, the successive coils in a group being displaced in the field by 
the angle y, and the successive groups by the angle X. Thus, in 
gereral.— 

coils in a circuit, c— N groups of coils, m coils per group. 

Let 3, e denote the pressure induced in a group of m coils, then 
the pressure induced in a circuit is— 

De= Ti (ZF). (6) 

If there are T, turns in a coil, the total number of turns in a circuit 
is T—cT.— mNT,. 


When there is a whole number of slots in each pole-pair, the coils - 


in every pole-pair lie in similar positions in the field, and there are as 
many identical circuits as there are pole-pairs. Each circuit has then 
only one group of coils, and m can have any value up to the number 
of coils per pole-pair. Thus when 2Q is an integer, N — 1, c— m, and 
5i e= y" e, whilst there are A= p identical circuits. 


If 2QN is an integer, and the number of slots is not a whole number 
in fewer than N pole-pairs, there will be a group of m coils in each of 


Fig. 4.—CALCULATED PRESSURE CURVES FOR RECTANGULAR FLUX DISTRIBUTION 
WITH WINDING DISTRIBUTED UNIFORMLY OVER ARC S or POLE-PITCH 7 (SAME 
NUMBER OF TURNS IN EACH CASE). 


(Compare with oscillograms in Fig. 5.) 


the N pole-pairs, and each group will occupy different positions in the 
field. In this case, a circuit contains c— Nm coils, and X re is as 
given in equation (6). 

In order to have A identical circuits in a winding, p/N must be 
equal te A, also the number of slots must be exactly divisible by A, 
i.e., both p/A and s/A must be whole numbers. These conditions 
may or may not be satisfied, but should be when the circuits are in 
parallel. This desirability is well illustrated in the case of double- 
layer closed windings, where costly experience has often been gained 
through ignorirg these conditions. 

A very interesting and important case in practice is the single-layer 
winding with Q an integer. . In this common case, the coil-sides m 
every pole-pitch occupy similar positions in the field, since for every 
value of B, there is a corresponding value By =— Bg. Hence. if there 
are m coils in each pole, X7 e— — X; e in adjacent poles, so that there 
are two sets of p identical circuits, and the E.M.F. induced in the one 
set of circuits is equal and opposite to that induced in the othe set. 


Fic. 5.— OsciLLOGRAMS WITH UNIFORMLY DISTRIBUTED WINDINGS. 
(c) Tappings at 180? — S /7 — 1. 


(a) Tappings at 60? —S/r—1/3. (b) Tappings at 120*—5/7 — 2/3. 


Substituting for Py and By in equation (3)— 
e= Ter L10-8 {B (sin 6,—sin 6,’)+ P,(sin 36;— sin 365) t. . J. 


NOW Óp—0;-—mie-— coil-span, 
then sin Oy =sin (r+ Oy + e) 7 — sin (0; X €), 
; € € "T 
and — sin &,— sin 6y —2 sin c T J COS Fa 2fe sin 0",, 
"p " € 
where d Oe 3 


€ ; Mes 
and = f,,== cos = coll-span factor for fundamental. Similarly, 


€ 
feam cos n = coil-span factor for nth harmonic. 


It will be seen later that the coil-span factor can effectively sup- 
press certain harmonics in the induced pressure. 


(NUMBER OF TURNS PROPORTIONATE TO S.) 
Compare with calculated curves in Fig. 4. 


In this way 2p parallel circuits can be obtained in a single-layer 
windir g. | 

The above arrangements are further dealt with in Part II. cf the 
Paper. 

Before discussing the general case represented by equation (6), the 
important practical cases when 5e— X, e will be considered. 

For the m coilsof a group, let Ba, By, . . . Bm and Ba, By, . . Bm’ 
denote the flux-densities in which the respective coil-sides lie, 
then, as seen from equation (3), the instantaneous value of the 
pressure will be— 

a 6— TorL10-8 (Bac By ...)— (Bae t By -- Jj 
20 u STALI, Bee DP Be cor o 2: 0H 
* By astcady field is meant that the flux is constant in value and fixed 


` 


with respect to the poles. l 


eee E aane e Eum - 


nor 


. With the comparatively low flux densities used in modern turbo- 
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In discussing equation (7), windirgs equivalent to uniformly dis- 
tributed windings will first be considered. The effect of the slots 
will then be taken into account, after which the general case can be 
easily followed. 

I. Uniformly Distributed Windings.—With the various me‘hods 
of reducing the tooth effects, it has been mentioned that certain 
armature windings can be regarded as distributed uniformly over the 
periphery. Taking the simplest case of a single-layer windirg with 
a whole number of slots per pole and the slots or the pole-shoes 
skewed by an amount equal to the slot-pitch By -- — B, with the 
equivalent full-pitch coils and the coil-span factor f,,=1. Hence the 
equation for the momentary value of the E.M.F. induced in m full- 
pitch coils in series becomes. 


A.e—2TQSLIOSX"B,. .. ... (7a) 


A mathematical expression for X” e is obtained showirg that the 
harmonics are strongly reduced in the E.M.F. wave of a number of 
coils in series ; that is to say, spreading the winding makes the pres- 
sure curve more sinusoidal. 

To solve the equation for £; e, the B-curve must be known. 
Though in actual machines this has no simple geometrical shape, 
nevertheless it is frequently found that in a salient-pole machi:.e the 
B-curve approximates to a rectangle, whilst in a ron-salient-pole 
machine it is more of the nature of a trapezium. 

In cases where the shape of the flux curve is known, the E.M.F. 
curve can often be deduced in a very simple graphic or analytic 
manner. For example, when the curve of flux distribution is a 
rectangle or trapezium, the E.M.F. wave can be determined analy- 
tically by aid of the following equations :— 


General Equation of Rectangle.—Fig. 3 (a)— 
4 ] 
s Bo( cos a sin st 3 cos 3a sin 30,4 .. +) . . (9) 


General Equation of Trapezium.—Fig. 3 (b)— 


B tB in 6 E 3a sin 38 
=—'—/ Sın sin ~ "t 
=] a aa ae asin 306, + ) 


8B /. m. | 227 si 
ZR 8 sin du sin B, sin 30,4 .. J) (10) 

Since these shapes so nearly represent the B-curves of salient and 
non-salient pole machines, it is proposed to consider them separately 
before proceeding with the general discussion. 

(a) Rectangular Flux Distribution (Salient-pole Machines), —In 
machines with salient poles the ratio of the polar arc to the pole-pitch 
uually lies between 2/3 and 3/4, whilst in general a rectangular dis- 
tribution of the flux obtains when the pole-tips are not chamfered. 
In this case the pressure curve is easiest found graphically. In 
Fig. 7(a) the B-curve is shown for a ratio of pole-arc to pole-pitch 
—2:3. Consider first an ordinary three-phase open winding, where 
S/r— 1/3. Starting with the centre of the group or phase at 0, the 
E.M.F. is zero. As the winding (or field) rotates, the conductors 
come under the pole one by one and the pressure rises uniformly until 
the middle of the phase reaches 1/3, when it attains its maximum 
value. From 7/3 to 27/3, all the conductors remain under the pole, 
so that the E.M.F. remains steady at its maximum value. After the 
centre of the phase passes 27/3, the conductors begin to leave the pole 
and the pressure falls. "This continues until the centre of the group 
is at m, when the E.M.F. is zero. The pressure wave thus obtained 
for a phase of a three-phase winding is shown in Fig. 4(b). 

In a precisely similar manner the pressure curve for any other 
uniform distribution of the winding is obtained. "Thus Fig. 4(c) for 
S/r= 1/2 is the E.M.F. curve of a phase of an open two-phase winding; 
Fig. 4(d) for S/r— 2/3 is the pressure curve of a three-phase closed 
windirg with tappings at 120 deg. (three-phase rotary converter) or 
the terminal pressure of a three-phase open winding, star-connected. 
Fig. 4(e) for S/r—1, represents the pressure of a winding spread 
uniformly over the whole pole-pitch, as met with in converters with 
diametral tappings, or with the two phases of a two-phase open 
winding joined in series. 

The graphical method is much simpler than the analytical, for it 
is generally not easy to find the curve represented by the analytical 
equation without actually plotting it. On the other hand, the 
graphical method is only simple when the flux curve is a rectangle. 

To show that the curves obtained under the assumption of a rect- 
angular flux distribution agree well with those given by actual 
machines, a comparison may be made with the oscillograms repro- 
duced in Fig. 5. These oscillograms were taken on a rotary con- 
verter run as a generator on open circuit. It is seen that Figs. 5 (a), 
5(5), 5(c), confirm Figs. 4(b), 4(d), 4(e) respectively. — 

(b) Trapezium Flux Distribution (Non-salient-pole Machines).— 


alternators in consequence of the strong stator and weak rotor 
magnetomotive force, the curve of flux distribution in machines of 
the non-salient pole type often approaches a true trapezium, when 
the whole of the periphery is uniformly slotted. Let 

‘wound part of pole-pitch 21 
i pole-pitch T 


it is customary to make this between 0-6 and 0-8, 
It is proposed first to consider the case when the whole of the rotor 


periphery is uniformly slotted, and the air-gip is constant The 
B-curve is then a trapeziu n and the flux pe: pole will be (see Fig 3(6)} 


>> 
d == rLBoean = 270 = 9 ) 


. Pd 


Equation (10) gives the expression for a trapezium, Combining 
this with the general equation, we get the following for the pressure 
Z^ induced in a winding distributed uniformly over the are S;— 

04 1 T m. Sr 
I”e= .——— T &10- sin - sin- -sin 6 
a 7? B` S f 85 72 l 
2) 


] T Sr 
+— sin ? ; sin 2^ 7 sin 30+...) . . (12) 
33 Bo r2 

It is at once seen that with a trapezium flux-distribution, the 
harmonics in the pressure curve will be very small indeed. Thus, 
with 8= 3, for example, 10 slots wound out of 15, the pressure ‘curve 
18— 724/3 S ] . Sr. 

X26— v i in sin — — sin 5- - sin 56... ). 
v? S r2 53 T2 

In this case, therefore, the harmonics whose orders are multiples of 


(a) 


(5) 
Fic. 6.—FLUx DISTRIBUTION OF NON-SALIENT POLE TURBO-ALTER- 
NATOR WITH PoLAR HORN UNSLOTTED. 


(a) Actual curve. (b) Assumed mean curve. 


three vanish and all the others are less than 1 per cent., so that the 
pressure wave is practically sinusoidal for all ratios of S/r. With 
B — 1, for instance, 12 slots wound out of 16, the harmonics in the 
pressure wave have the following amplitudes, expressed as a per- 


centage of the fundamental— | 


Spread of winding : S/r= 1 č l 
Third harmonic in per cent. =—31 —15 0 15 
Fifth harmonic in per cent. =—0-3 03 03 —03 


The harmonics here are all negligible except the third, which is seen 
to be considerable in the phase pressure, S/r— 4, of a three-phase 
winding. 

Turning, now, to the case where the centre part of the pole is left 
unslotted, a flux distribution is obtained similar to that shown in the 
oscillogram reproduced in Fig. 6 (a), taken on a two-pole machine 
with 12 slots per pole, spaced as if there were 16, so that B=}. This 
curve was taken by placing à conductor in the air-gap, and it is 
quite permissible to replace it by a trapezium plus a rectangle of base 
1—8)r. An assumed curve of this nature, but for another value of 
B, is shown in Fig. 6 (b). Cccasionally a steel wedge is placed in the 
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two inside slots of each pole to increase further tho width of the 
rectangular part at the top. Cw worse Td 

Regarding the shape of the pressure wave, it is found that the 
harmonics are not always as small as with the uniformly slotted 
rotor. Forexample, with 8—$ and y,/y, — 1/5, the pressure induced 
in a phase of a three-phase open winding will have a third harmonic 
of nearly 5 per cent., though all the others will be quite small. Re- 
sulis for any other case can be worked out in a similar way. 

(c) General Flux Distribution.—A general expression is given for 
the pressure induced in m full-pitch coils distributed uniformly over 
the arc. This expression involves distribution factors. By means 
of these distribution factors we can calculate the pressure 7e induced 
in a winding with full-pitch coils, distributed uniformly over eny 
fraction of the pole-pitch, by any flux of which the wave shape is 
known, A table of these factors is given in the original Paper. 


8. - ba" (70-1) ¥ 


Fic. 7.—SPaAcrING or SLOTS. 


The distribution factor for any harmonic, n, can be represented. 
graphically as the ratio of the length of the chord to the length of the 


S 
arc subtending an angle n ~m radians at the centre of a circle. 
T 


Another interesting feature arising from the spread of the winding 
is the fact that under certain circumstances harmonics which may be 
present in the flux curve, and therefore in the E.M.F. of each con- 
ductor also, disappear entirely from the phase pressure. 

II. Effect of the Slots—The Distribution Factor.—lt is necessary 
now to investigate the effect of the slots on the shape of the pressure 
wave, and' then to see to what extent this effect is rendered negli- 
gible by making Q fractional, or by shifting the pole-shoes, &c. l 


(5) 
q=5 


Palak 


2*7 Phase pressures Terminal pressures 


Fic. 8.—Tue SPAciNG RiPPLE. Calculated pressure curves for rectan- 
gular flux distribution with three-phase windings having a whole number 
of slots per pole. g=slots per pole and phase. (Compare with oscillo- 


grams in Fig. 9.) 


Consider a single-layer winding. If s denotes the total number of 
slots in the periphery, then the slot-pitch in radians will be y= 2pz/s 
—q[Q. The slot-pitch then denotes the angle between successive 
coil-sides, and the sum of the E.M.F.s induced in m coil-sides dis- 
placed from one another by the argle y (see Fig. 7), will be (see 
equation (7))— 


Te"L10-9x7 By. 
By expanding X7; D, an expression is found for the distribution 


factor. In general, if the coil-sides are displaced from one another 
by the angle y, the distribution factor for the nth harmonic is— 


sin (o) 
2 
Í my TN 
m sin (3) | 

The influence of the distribution factor on the shape of the pressure 
wave can now be investigated. 

(a) Whole Number of Slots per Pole.—The Spacing Ripple.—This is 
the common case with single-layer windings. The actual coils can 
be replaced by full-pitch coils, so that £3 Br = — I7 B; ; whence the 
expression for the pressure induced in m full-pitch coils, at angle y 
apart, becomes— 

ce —2TvLIO-(B,f,, sin 6+ Bsfms sin 36+...), . . (15) 
B 
— 9TvL10-5B,/5, (sin 0 4- e 7^: ain 30+...) . (15a) 
1 m 
where T=m T,—rumber of turns in a circuit, or, since the same 
pressure is induced in each of the p identical circuits formed by the 


groups of m coils of the several pole-pairs, T can refer to a number of 


circuits in series—e.g., a phase. The coil-span factor cos ne/2 is 
unity for every harmonic. 

A closer examination of the distribution factors when Q is integral 
reveals interesting results. In this common case, where Q is any odd 
or even number, 2Q—the number of slots in a double pole-pitch, 
corresponding with a complete period — will always be even. Further, 
with steady flux curves, and the positive and negative parts identical, 
orly odd harmonics are present; hence 2Q+1, 2QXt3,...2Q-*z 
and (M2Q + x) will be possible values of x for the harmonics Ba, 
where x is any odd number and M any whole number. For these 
particular harmonics we have for the distribution factors— 


fm(2Q -3) = m+ = X fm, 
and Ím(20—2)— [meQtz) = Efm 
and fm(M2Q~2) = fma) = t] In | 
Thus when the number of slots per pole is an integer, the distribu- 
tion factor does not decrease as the order of the harmonic n increases 


Terminal 
pressure 


Fic. 9.—OscILLOGRAMS SHOWING SPACING RIPPLE IN PHASE AND 
TERMINAL PRESSURES OF THREE-PHASE SALIENT-POLE ALTERNATOR, 
HAVING Six SEMI-CLOSED SLOTS PER PoLE. g=2. (Compare with Fig. 8(a).) 


in the same way as with uniformly distribute] windings, but periodi- 
cally rises to a maximum (numerically=/m,) whenever n passes a 
multiple of 2Q. For example, with Q=6 or 2Q— 12, as in a th*e- 
phase winding with two slots per pole and phase (m —q-— 2), we get: 
finn = fm(M2Q -1) = fn(u2043) = Efm, When n= 11, 13; 23, 25; 35, 37; 
47,49, &c. This means that if any of these harmonics are present in the 
B-curve they will reappear in the pressure curve Z"e with the same 


percentage value as the fundamental, whilst the other harmonics 
are largely reduced by their distribution factors. | 

Since this effect is due to the spacing of the slots, it will be referred 
to as the “ spacing ripple." It is easy to see that the spacing ripple 
in the pressure wave will be mainly due to harmonics of the order 
2Q + 1, since the values of B4 become very small for n=(M2Q + l), 
when M>1. Also the harmonics of the orders 2Q + 3, with distribu- 
tion factors numerically equal to fm, will not be nearly so important 
as the 2Q+ lth. Again, as the number of slots per pole increases, 
B +Q, usually decrease, and the spacing ripple becomes less pro- 
nounced. For example, in a three-phase winding, with six slots per 
pole and phase, 2Q + 1—35 and 37, and both B,, and B, are very 
small even with a rectangular flux distribution. 

The influence of the spacing ripple on the E.M.F. curve is easily 
found graphically when the B-curve is known. In Fig. 8 this is 
shown for a three-phase winding and a rectangular B-curve. Both 
the phase and the inter-linked (star) pressure waves are obtained by 
adding together the requisite number of B-curves at the proper 
angle. Fig. 8(a) gives these curves for two slots per pole and phase, 
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slots per pole wound, and the stator was three-phase star-connected 


the phase pressure curve is found by adding together two B-curves 
at y=30°; whilst the terminal pressure is found by subtracting the 
pressure curves of two phases at 120°. Similarly, the stepped 
curves in Figs. 8 (b) and 8 (c) show the phase and terminal pressures 
with m=q=3 and 4 respectively, though in the actual curve the 
corners are rounded off somewhat as shown on the left of the dia- 
grams. The dotted lines on the right of the diagrams represent the 
pressure curves that would obtain with uniformly distributed windings. 

The oscillograms reproduced in Fig. 9, taken off a machine with 
semi-enclosed slots, having two and three slots per pole and phase 
respectively, clearly show the spacing ripple. In this machine the 
flux curves are fairly rectangular and smooth, as is scen in the curves 


Fic. 10. — AssuMED 
RIPPLES In FLUX CURVE 
DUE TO SLOTTING OF 
Rotor. 16 SLOTS PER PLN DY DC 
PorLg—12 wounp. Com- M ONU NU NU NUN GU NICA 
pare with coil pressure 
. bd i 4 
in Figs. 11 and 12. 
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marked “ coil pressure," showing that there is practically no swing- 
ing of the flux, so that the ripple is almost entirely due to the spacing 
of the coils. The magnitude of the spacing ripple can easily be 
calculated when the harmonics in the B-curve ere known. A table 
of distribution factors for the phase pressure of ordinary three-phase 
open windings with a whole number of slots per pole is given in the 
original Paper. 

(b) Fractional Number of Slots per Pole —The Group Factor.— 
Turning now to the general case when Q is a fraction and the coils do 
not span an exact pole-pitch, it is no longer possible to consider the 
coils under one pole-pair alone, because under different pole-pairs 
the coils occupy different relative positions in the field. This case 
also is considered mathematically. 

(c) Effect of Slotting the Rotor.—In modern turbo-alternators it is 
customary to place the exciting winding in slots cut in the periphery 
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Fig. 11.—OSCILLOGRAMS SHOWING Errect or Rotor TEETH or NON- 
SALIENT-POLE TURBO-ALTERNATOR, 24 STATOR SLOTS, NEARLY CLOSED ; 
40 Rotor SLOTS cLosep witH CAST-IRON WEDGES, 16/20 WOUND ; TWO 
Poes. (Rotor slotted uniformly over whole periphery.) 


of the rotor, and the authors now propose to investigate the effect of 
these slots on the shape of the pressure wave. With the rotor 
slotted the flux is distributed over the pole-pitch in the form of 
tufts, the magnitude of which largely depends on the ratio of the 
slot-opening to the air-gap, and also on the nature of the wedge. . In 
passing, it may be mentioned that the wedges are often made mag- 
hetic in order to reduce the gap reluctance. | 

An examination of the oscillogram reproduced in Fig. 6 (a), taken 
0n à non-salient-pole turbo-generator, shows that the distribution of 
the flux does not follow a smooth curve. This is also revealed by 
the curves marked “ coil pressure ” in Figs. 11 and 12, which repre- 
sent the flux distribution—the field being practically steady, owing 
to the smallness of the stator slot-openings. 

Fig. 11 was taken from a two-pole turbo-alternator with 24 stator 
slots nearly closed and 40 rotor slots closed by cast-iron wedges. The 
rotor was uniformly -slotted over the whole periphery ; 16 out of 20 


Fig. 12 was taken on a two-pole turbo-alternator also with a uni- 
formly slotted rotor. There were 32 rotor slots, closed by wedges made 
of laminated iron, and 12 out of 16 per pole were wound. The stator 
had 60 semi-closed slots with a three-phase star-connected winding. 

It is seen that the ripples in the B-curve (as represented by “ coil 
pressure ") have the same spacing as the rotor teeth. The chief 
ripple is due to the exciting winding being placed in slots (see Fig. 
10 (a). This ripple only occurs in the wound part of the pole-p.tch, 
and its amplitudes falls off towards the centre, as the flux increases, 
on account of saturation. A second ripple is due to the variation of 
gap reluctance caused by the slots and teeth, and exists aloo inYthe. 
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' (approx™tiy equivalent Lo (a)). 
| ‘lof lof lo lef lef 1o Rotor slots. 
A (c) Ripple due to variation 
Bap reluctance. 


(d) Resultant of (a) & (c) 
(àpprox.) 
unwound part, when this is slotted (see Fig. 10 (c). This ripple cam 
be made very small, however, when substantial magnetic wedges are 
used, as shown in Fig. 11 ; whilst when the polar horn is left unslotted 
it disappears from this part altogether, as seen in Fig. 6 (a). 

Though these two ripples have the same spacing, they have not the 
same phase, and in general the ripple in Fig. 10 (c) is negligible com- 
pared with that in Fig. 10 (a), since wide open slots without magnetic 
wedges are seldom used nowadays on the rotor. Considering only 
the ripple, Fig. 10 (a), due to the concentration of the exciting winding 
in slots, it can be assumed that its amplitude falls off sinusoidally 
towards the centre of the pole, and that the ripple itself is a sine curve 
of frequency 2R times that of the funda mental. On this assumption'the 
effect of the rotor slots is investigated, and it is shown that the effect 
of the rotor teeth is entirely eliminated from the phase and terminal 
pressures—a fact which is well established by the oscillograms in 


Fia. 12.—OsciLLoGRAMs oF NON-SALIENT-POLE TURBO-ALTERNATOR 
WITH 60 STATOR SLOTS, SEMI-CLOSED ; 32 Rotor Srors, 12/16 WOUND 3 
TWO PoLEs. (Rotor slotted uniformly over whole periphery, Rotor 
wedges—laminated iron outside, brass inside.) 


Figs. 11 and 12, The remaining ripple in these curves has thejfre~ 
quency corresponding to the stator teeth, and is probably due to the 
flux swinging, as explained in the next section. But when the num- 
bers of slots per pole-pair on the stator and rotor are equal or only 
differ by two, a very pronounced ripple of a high order may appear in. 
the pressure; and since the existence of this might lead to very 
unpleasant consequences, desighers should be on their guard against. 
making Q and R nearly or exactly equal to one another. 

III. Virtual Value of E.M.F. Induced in a Winding.—The virtuali 
value of the pressure induced in a winding can be written, 

E=k T/p10—8 volts, | 
where k=the E.M.F-. coefficient and depends on the d'stribution of the 
flux and of the winding. The determination of k is considered, and 
tables are given for this coefficient’ under various conditions. ; 


(To be concluded.) m 
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THE WORES OF THE CAMBRIDGE SCIENTIFIC 
| INSTRUMENT CO., LTD. - 


. The opening of the recent extension of the works of the Cambridge 
Scientific Instrument Co. at Cambridge marks a fitting epoch in its 
history at which to reviewits s‘eady growth and consistent develop- 
ment, and at the same time obtain some idea of the va-ied activities 
of the company. The recent expansion of the works was required 
to cope with the continuously increasing demand for the com- 
pany’s instruments, which are well known throughout the scientific 
world for their design and workmanship. 

The company was formed in 1895 with Mr. Horace Da-win as 
chairman, though for some yea-s p'eviously scientific instruments 
had been manufactured by a p-iva‘e firm unde- the direction of 
Mr. Da-win and the la*e Mr. A. G. Dew Smith. Factory buildings 
on the p-esent site, just off the Chesterton-road, we-e erected in the 
year of the company's formation. The loca‘ion of the works is very 
favourable as rega-ds freedom from dust and dirt. Additions were 
made a few yea-s ago, and in 1911 a new shop was built with the most 
advanced type of saw-tooth roof, and with la-ge glass a-ea. The 
east and south sides of the new building we:e made semni-pcrmanent 
in anticipation of the furthe- enla~gement which has been made this 
year. The new buildings include a large additional bay to the shop 
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Fic. 1.—PLAN SHOWING GENERAL ARRANGEMENT OF WORKS. 


f t F, New two-story building: G 
Propaganda and correspondence offices : O, Drawing office ; M, Mounting shop; P, Small tool stares; S and 


A, Original shop; B, Experimental shop; C, New shop; D, Latest bay; 
part of F, Stores; T, Test room ; W, Wiading shop. 


mentioned and a two-storied building containing packing-room and 
stores on the ground floor with drawing office, board room, cata- 
logue room, finished instrument room, rescarch room and secretary 
and accountant's office on the first floor. | 

The general lay-out of the works will be scen from the plan in 
Fig. 1. Ais the original shop and B the first addition. C is the 
latest shop, D the new bay and F the new two-storied building men- 
tioned above. Nearly the whole of the second floor, G-O, is devoted 
to offices: drawing office, p:opaganda, accountancy and correspon- 
dence. The ground floor of this building, S and F, forms the stores 
of the works, the part unlettered at the extremity of F being the 
packing and despatch room. T is the test room, with which are 
eonnected the winding shop, W, and the mounting shop, M. The total 
area covered by the company's buildings is 23,090 sq. ft. 

As a p-ecaution against fire, Grinnell sp-inklers aze installed 
throughout the entire works. The sp-inklers are connected to the 
Corporation high-p:essure mains. _ 

The whole of the machinery is driven from electric motors taking 
direct eurrent at 400 volts from the power station of the Cambridge 
Electric Supply Co., about a quarter of à mile away on the opposite 
bank of the river Cam. l 
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instruments. The general p:ocesses and methods are adapted to 
the special requirements of the business. In addition to p-oducing a 
comp3-atively small number of instruments in large quantities a 


p'actice has been made of designing and making new instruments for 
many of the special requirements of comme:cial and scientific re. . 


sea"ch. The work can, however, be broadly divided up under the 
following headings :— : | 


1. Thermometry and pyrome:ry. ~” : 


2. Instruments for electrical measurements, under which heading 


are included oscillographs, galvanometers, standa-d coils, &c. 

3. Appəratus for physical measurements and for the testing of 
materials. 

4. Appa-a*us for biological resea7ch such a3 electro-cardiographic 
app2~a‘us, rocking microtomes, &c. 

5. Apparatus for special resea-ch. 

Before ‘considering the appa-a*us made by the company it may 
perhaps; be of inte-est to describe brieflv the construction and equip- 


ment of the workshops. ij 


Shop A consists of a single bay 97 ft. long by 26 ft. wide. It isa 
brick structure with side windows and a lantern roof. Power is 
supplied from a 10 n.P. motor by means of a Renold's silent chain- 
drive to a main line of shafting running down the centre of the shop, 
this being connected to countershafts serving two lines of machines. 
The machines include severa! Lorch lathes, three Star lathes, three 
milling machines, several drilling machines, of which one is a three- 
sp:ndle drill, and another is a high-speed drill of the company's 
design and manufaoture for fine work, vl 

The west end of this building is used as the 
lacquering, japanning and enamelling shop. 
A complete spraying plant with three benches 
and spraying pistols has been installed together 
with two drying ovens. 

Shop B is a well-lighted and ventilated shop 
46 ft. long by 26 ft. wide with double saw-tooth 
roof, having north-east lights. A single 10 n.r. 
motor supplies power to a central main drive, and 
two counter-shafts sezve two rows of machines. 
A number of American and German machine 
tools are in use, including a Brown & Sharpe 
vertical milling machine for plain milling, and a 
Cincina*ti universal milling machine fully equip- 
ped with spiral cutting, universal slotting and 
milling attachments. A Potter & Johnson shap- 
ing machine, and a number of Lorch lathes are 
also installed in this shop. One of the most use- 
ful tools is a Lorch 100 mm. centre precision 
lathe for fine pitch screw cutting. 


& special cutter for micrometer and other accurate 
screws. The strain of cutting is transferred from 
the tool to a “ steady,” and the cut remains true 
in spite of any strain or bending of the 
work. We cannot do better than quote the 
description of the tool given by Mr. Horace 
Darwin in the first Wilbur Wright Memorial 
Lecture. 

* In a lathe the tool is usually held rigidly so 
as to withstand the downwa-d force due to 
the cut. This force is equal to the upward 
force on the work, and the tool and the work are held together by 
the rigidity of the slide rest, the bed, £nd the headstock of the lathe 
and the work. Now, in cutting the thread of a fine screw we find 
it an advantage to cazry the tool on a horizontal axis, so that the 
cutting point is free to move up and down and then to prevent its 
downward movement by fixing a p:ojecting piece which rests on the 
top of the work. The downward force on the tool is carried to the 
work by the shortest chain of pieces. The result is the prevention 
of chatter, with consequent good work, and the cutting edge remains 
sharp for a longer time." — 

Shop B is devoted more particularly to the development of new 
and special instruments, and also to the manufacture of the first 
models of instruments which it is hoped will afterwards be made on à 
commerical scale. | ' 

Shop C comprises the móst recent extensions, and is well fitted and 
lighted, being designed by Mr. F. W. Troup, of Messrs. Troup & Sons. 
It is 104 ft. long, with a total area of 5,748 sq. ft. It consists of four 
bays with saw-tooth roof and north-east lights, the fourth bay 
being considerably longer than the others. 

In the first bay two direct-current motors are installed, the first 
of 7} N.P. driving shafting serving the machines, and the‘second of 


~ 


The products of the Cambridge Scientific Instrument Co. are | 9 H.P., serving the grinding shop, which is placed in the comer of the 
2 AF Serving the grinding shop, which is placed in the corner 0°" 


extremely varied, the output embracing many types and forms of 


* See ** Aéronautical Journal,” J uly, 1913. 


Among the interesting tools in use in shop B is. 
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bay. In the second bay a 5.H.P. direct-current motor is installed, | and grinding machines. A Churchill universal grinding machine, com- 
while a 10 H.P. motor serves the third bay. No. 1 bay contains the | plete with rising and falling head, gear-box, internal spindle, &c.,and a 
Parkinson universal milling machine with divided head,are installed 


2 quar. following machines :—A Birch tool lathe; a Rivett capstan lathe 
CN, with screw-cutting attachment ; a Rivett lathe with plain capstan, | in the third bay. The grinding shop is partitioned off from the rest 
m and a simple capstan lathe ; a large turr»t lathe, by Auerbach & Co., | of shop C, and is an interesting department, its equipment including 
Up Wi dully equipped for internal and external screw cutting, turret slide | the following: A Tilghman patent variable sand blast apparatus 
fitted with transverse motion and apparatus for taper turning and for cleaning castings, sheet metal, forgings, brass and brazed joints, 
and frosting metals, &c. ; a large disc grinder, 
a large hand-screw press; an acetylene welding 
plant; a hack saw and circular saws; an oil 
separator; a Norton universal grinder for grind- 
ing cutters; & small tool grinder; two polishing 
lathes and a Drummond lathe. 
The fourth bay of shop C is devoted to the manu- 
facture of mercury in glass and mercury in steel 
thermometers for industrial purposes. It also 
contains space for the assembling and erection of 
large instruments. Figs. 2 and 3 show two views 
of shop C. 
The material stores comprise three depart- 
ments, two of which arehoused in the older 
building and one in the new. The total floor 
space occupied is 1,605 sq. ft. The new store is 
mainly confined to standard parts!and heavier 
goods. A room is devoted to wood patterns 
and finished instrument cases of all kinds, while 
the third department contains small instrument 
parts, castings, &c., arranged in cupboards or 
bins. Screws are stored in glass bottles on 
shelves. In this way the storekeeper can see at 
a glance what stock he has of any particular screw. | 
A careful system of classification and indexing l 
is employed by means of which the quantity in 
stock is controlled by the storekeeper. Al 
| MAIS Ta s ; material used from the stores is charged to num-. 

p" — AX MT SURGE METUENS i EN n. ~ bered cost cards which in conjunction with the 

io -— - — time sheets give the cost of the various instru- 

L Fic. 2.—ViEw IN SHOP C, SHOWING GRINDING SHOP ON EXTREME LEFT, IN FOREGROUND Ee oe ps ree pl -—— 

m e drawing office, O, is a pleasant and well- 

= PHYSIOLOGICAL DRUMS IN COURSE OF CONSTRUCTION. | lighted room with glazed double saw-tooth roof 

Do | and large windows. The floor space 

iu copying; & Schuchart & Schutte horizontal turret lathe for general ( occupied is 600 sq. ft. The office is well equipped,containing a large ; 

n work, with taper turning and copying and screw-cutting attach- | Cooper-Hewitt mercury vapour lamp printing machine. Three 

ments; and a Clarke's turret lathe for heavy work, fitted with screw- | Loughlin-Hough drawing boards have been found convenient as by 

n" cutting attachment. | their means the draughtsman can sit to his work and at the same 

i" In the second bay are two small Boley capstan lathes, with taper | time the angle of slope of his board can be varied at will. 

| turning and wire-feed attachments, and also attachments enabling Nearly all the drawings are dimensioned in millimetres and it has | 
the:operator to feed the work forward towards the tool with his waist, | been found that the workmen prefer the metric measurements to 
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Fic. 3.—Nkw Bay or Suor C, sHowixa 110,000 VOLT OscILLOGRAPH IN FOREGROUND. 


thus keeping his hands free. One is Capable of dealing with screws | the English ones after a very short training. Where standard 
up to $ in. diameter, and the other up to 2 in. diameter. This | materials are of English sizes then the English measurement app-ear 
bay also contains a Milnes tool lathe, or 6 in. centres gap lathe, and | on the drawing so that not infrequently the two systems of measures | 
Various small turret and other lathes, including six Lorch lathes, | ments are intermixed. This has not been found a'drawback. 

ides two Taylor, Taylor & Hobson engraving machines, and milling Tracings are made from drawings of all standard instruments, the 
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tracings being kep‘ in the strong room and coloured photographic 
prints used in the shops. | 

In the centre of the three shops so as to be readily accessible from 
all is the tool stores, P. An efficient method of indexing by means 
of is aen tickets is in use showing to whom tools, &c., have been 
issued. 

After the instruments have been assembled in the shops they are 
sent to the inspection department, installed in shop C, where their 
quality and workmanship is carefully examined and checked by a 
trained inspector. If necessary, as in the case of electrical instru- 
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Fic. 4.—VIEW or Furnaces IN TEST Room. RADIATION PYROMETERS 
UNDERGOING TEST. - 


ments, they are then forwarded to the test room for calibration or 
final test. | | IIo a 

Test Room.—Fhe test room is a one-storied building 45 ft. long by 
24 ft. wide, equipped for the checking of instruments of precision. 
Direct current at 100 and 400 volts respectively and alternating 
current at 200 volts, 33 cycles and 100 volts, 90 cycles, are available. 
In addition there is a large battery of accumulators for testing current 
measuring instruments. A switchboard with a series of 'bus bars and 
lettered plug contacta distributes the energy to various parts of the 
test room. e work in the test room may be 
divided into three groups :— 

(a) The pyrometric work. 

(b) The oscillograph and electro-cardiograp^ 

work. 

(c) General testing. 

In the test room, electrical, radiation and 
optical thermometers only are handled, the de- 
partment being generally referred to as the 
pyrometer department. Thermometers in which 
mercury is employed as the thermometric sub- 
stance are, a8 previously mentioned, dealt with 
in shop C. 

The pyrometer work is sudivided under the 
following heads :— 

(1) Thermo-electric thermometers. 

(2) Resistance thermometers. 

(3) Radiation and optical instruments. 


In the case of the thermo-electric and resis- 
tance thermometers, in which the elements con- 
sist of pure platinum or their alloys, the constants 
of the wires are determined at the National 
Physical Laboratory, and in this way all the 
pyrometric work is standardised. The milli- 
voltmeters employed with thermo -electric 
pyrometers are calibrated with standard potentio- 
meters; the bridges employed in the con- 
struction of resistance thermometers are also 
standardised. In the case of the Féry radiation pyrometers, of 
which large numbers are manufactured, the instruments are cali- 
brated against a sub-standard which is periodically sent to the 
National Physical Laboratory for standardisation. Every pyro- 
meter outfit is tested complete as a unit at a known high temperature; 


| THE ELECTRICIAN, JANUARY 15, 1915. 


800 deg., and in the case of radiation and optical thermometers at 
about 1,200 deg. Testing of this kind is seen in progress in Fig, 4. 
It is, however, an almost invariable rule that all radiation and optical 
pyrometers made by the firm are standardised by the National 
Physical Laboratory. | 

Several interesting forms of electrical thermometers have beer 
made during the last few years. One of the most recent develop- 
ments has been the perfecting of the recording clinical thermometer, 
in which a small resistance coil is placed in the axilla or rectum of the 
patient, the record of body temperatures being obtained on a recorder 
placed either nearfthe bedside of the patient or in a separate room. 

Great progress has also been made in the development of long- 
distance thermometers for taking the temperature of rooms at a 
distance from the heating source. At the present time, the works 
&re constructing an outfit of about 200 thermometers to be distributed 
throughout a large hotel heated from one central spot, the tempera- 
ture of the various parts of the building being read in the engineroom. 

For many years the name of the company has been associated 
with the manufacture of instruments designed by Mr. Duddell, of 
which the oscillograph is perhaps the most widely known. The 
most interesting recent developments have been the manufacture of 
outfits to be used on high voltages. At the present time an outfit 
capable of being used on a circuit of 110,000 volts above earth 
potential is being constructed. The camera with the large porce- 
lain insulator on which the instrument stands being shown in 
the foreground of shop C (see Fig. 3). Several outfits have been 
manufactured for use on 60,000-volt circuits, but this is the first one, 
as far as we know, in which voltages as high as 110,000 volts may be 
applied direct to an oscillograph without the intermediary of & 
transformer. 

The section of the test room engaged in this work is also used for 
testing electrocardiograph outfits. As is now well known, the String 
galvanometer is employed for the investigation of electric currenta 
generated by the heart's muscles. From a study of the changes in 
potential resulting from the heart's action, it is now possible for the 
trained observer to state with some certainty the pathological condi- 
tion of the patient's heart. An article in. THE ELECTRICIAN of 
June 26, 1914, gave some information on this instrument from both 
the electrical and medical points of view. In Fig. 5, thread recorders 
are seen under test. 

The mounting shop is engaged in & variety of delicate work, such 
as the construction of Coblentz thermopiles for the measurement of 
small quantities of radiant heat. In these piles 20 bismuth-silver 
junctions lie in a straight line 12mm. long. As examples of some of 
the fine work executed in the mounting shops the following may be 
mentioned: The Paschen galvanometer system consists of two 
groups of 13 magnets (maximum length 2 mm.), each magnet being 
arranged alternately on opposite sides of a glass thread. The system 


Fic. 5.—VIEW IN TEst Room. To THE Ricut, THREAD RECORDERS UNDERGOING TEST 


is suspended by a quartz fibre 0-7 in diameter, and 90 mm. long. 
The whole system is almost astatic. The mirrors used in the high- 
frequency oscillograph are 1 mm. by 0-3 mm. wide, and each mirror 
is held to the two phosphor bronze suspension strips by four spots of 
shellac placed on the corners of the mirrors. Every mirror is opti- 


in the case of thermo-electric and resistance thermometers, at about | cally tested before use. The manufacture of the non-magnetic coils 
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used in the best type of D'Arsonval gelvenometer also require an 
abnormal amount of care in the details of construction. 

The work passing through the general section of the test room ia 
extremely wide. One bridge is devoted to the adjustment and 
standardising of standard coils. In this connection, the new standard 
coil, designed by Mr. W. Duddell, is of interest. In it ebonite has 
been entirely eliminated and porcelain insulators are used both exter- 
nallyJandginternally. In addition to several types of galvano- 


meters, thread recorders, Callendar electric recorders and resistance 


boxes of various kinds are undergoing test. In the thermometer 
department of shop C, the mercury-in-glass thermometers and 
mercury-in-steel thermometers, together with the Bi-Meter CO, 
recorders are tested as far as possible under works conditions. It 
is a rule in the works that no apparatus is sent out unless it has been 
tested as nearly as possible to the conditions under which it will be 
employed. The management regard this as a sine qua non to 
success and there is little doubt that the results justify this view. 
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LONDON COUNTY COUNCIL TRAMWAYS ACCOUNTS. 


These accounts, together with the report, on the traffic services, 
appear in Volume I. of the annual report of the London County 
Council, which has now been published. We give below an analysis 
of those parts of the accounts, together with extracts from the reports 
which accompany them, in so far as they are of particular interest to 
electrical engineers. 

The total length of the Council's tramways (excluding approach 
lines to car sheds) on January 1, 1913, was 146 route miles, and on 
December 31, 1913, 147 route miles, while in addition about 3 miles 
of tramways owned by the Council were worked solely by the Metro- 
politan Electric Tramways, Limited. 

Extensions, —The Council hes for some time been impressed with 
the urgent necessity of linking up the existing dead-end termini and 
of otherwise consolidating the tramways system. So far as regards 
the session of 1914, only a few schemes were put forward in order to 
allow of time for drawing up comprehensive proposals, and devising 
a method of procedure which should overcome the objections 
inherent in the practice hitherto adopted. Accordingly, the chief 
officer of tramways, the comptroller, the chief engineer and the veluer 
were directed to prepare a scheme for the consolidation and linking-up 
of the existing tramways system. In submitting the scheme, the 
officers are to indicate the bearing of such proposals on the general 
tramway position; the cost and financial results of each tramway 
route separately, and the financial bearings of the scheme as a 
whole. 

Supply.—The Greenwich -lectricity generating station was opened 
in two sections in 1906 and 1910 respectively. The cost of power 
supplied from the station during the financial year ended March 31, 
1914, including interest and sinking fund charges, but exclusive of 
sub-station expenses, was 0-39ld. a unit. The amount of coal 
required for the working of the station during the year 1913-14 wes 
166,040 tons. The average price paid therefor was 16s. 114d. & ton. 

Reference wes made in the report for 1912 to the question of 


enlarging the capacity of the plant at the station to cope with the 
rapidly increasing load, consequent upon the extension of the tram- 


ways system in recent years, and to the decision to substitute a steam 


turbine of 8,000 kw. normal capacity for each of the four reciprocat- 


ing engines. The new normal capacity of the station when worked 
entirely by turbines will then be 52,000 kw., as compared with a 


previous capacity of 34,000 kw. The work is being carried out in 


two stages, the first of which was commenced in 1913. After con- 
sulting Sir Alexander Kennedy, the tender of the British Westing- 
house Electric and Manufecturing Company, Limited, amounting to 
£50,532 was on Mey 6, 1913, accepted for the provision of two new 
turbines (with Westinghouse generators) for the sum of £50,532. 
In connection with the increase of plant at the Greenwich generating 
station it wes found necessary to enlarge the capacity of à number of 
existing sub-stations to cope with the heavy power load required to 
work the tramways. The load on the station at the night and morn- 
ing peaks made it necessary for four turbines and three reciprocating 
engines to be constantly working in parallel, leaving one reciprocating 


engine as a spare machine. While one of these engines was being- 


removed and until one of the new turbines was available, there would, 
therefore, be no spare plent. and it was accordingly considered 
Necessary to take a supply of power from some outside source. 
Moreover, in order to cope successfully with the additional car 
Services instituted during the winter months, a further supply of 
power was required beyond that which could be obtained from the 
Greenwich generating station. In these circumstances, arrange- 
ments were male with the London Electric Supply Corporation, 
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Limited, on May 6 and November 25, 1913, under which the Com- 
pany supplied the power required in the first case up to 2,000 kw. 
at the rate of £3 a year a kilowatt and 0-3d. & unit in respect of the 
power taken for a period of not less thei nine months, and in the 
second case up to 1,800 kw. at the rate of £3 a yeer a kilowatt and 
0-35d. a unit in respect of the power taken for a period of from four 
to six months. The first supply commenced on May 8, 1913, and the 
second supply on December 8, 1913. 

Renewals. —The Council on June 23, 1908, decided that provision 
should be made for renewals in respect of the tramways undertaking 
at the ra*e of two-thirds of à penny a car-mile on the total ca: 
mileage run on the electric tramways each year, and that the question 
of the adequacy, or otherwise, of this provision should be again 
considered et the expiration of five years from that time. The 
provision of two-thirds of a penny & car-mile was the result of a care- 
ful computation based on the estimated lives of certain parts of the 
tramways undertaking consisting of the permanent way, cables, 
machinery at the Greenwich generating-station, petrol motor-cars, 
petrol lorries, steam lorries, ticket vans, cable-vans and sundry horse 
vehicles, No provision was made in respect of the renewal of cars 
and other electrical rolling-stock, car traversers, electrically-driven 
vehicles, &c., using the tramway tracks, cable ducts, tracks in the 
car-sheds and foundations for the permanent way, and the renewal 
of certain sub-station machinery, switch gear and sundry plant and 
tools, as work of this nature is paid for directly out of revenue. Ofa 
total] expenditure to March 31, 1913, of £7,521,036 on items, the 
repayment of which is spread over 25 years, only about £2.974,000 
was covered’ by the renewals fund, the remainder being renewed out. 
of revenue account, as and when required. 

The falling off in tramway traffic receipts in 1912-13 owing to the 
great increase in the motor omnibus competition which the tramways 
had to meet, had the effect of bringing to a neg'igible figure (£497) 
the surplus in respect of 1912-13 added to the renewals fund. The 
results of the working for the year 1913-14 show a deficiency. The 
question of the rate a car-mile required is therefore, for the moment, 
an academic one, and in view of the impracticability of estimating 
the amount that would be available for renewals, there eppeared to 
be no practical advantage in revising the basis. The Council on 
July 8, 1913, decided that for a period of two years from April |, 
1913, any surplus which might be aveilable should be paid into the 
renewals fund, and that the basis of the provision to be made in 
respect of renewals should be reconsidered at the end of that period. 
It is considered that an average expenditure of about £139,000 a 
year, which is equal to 0-595d. a car-mile run on » total mileage of 
56,000,000 will be required for renewals during the next five years. 
The total expenditure for that period on this basis will be £695,000. 
On March 31, 1913, the renewals fund amounted to £633,010, while 
in aldition there was on the same date in the general reserve fund, 
to which reference is made .below, en amount of £273,786. The 
Council on June 23, 1908, decided that a general reserve fund to 
provide for genere! contingencies should be established in connection 
with the tramways, and that for a period of five years from April 1, 
1908, any surplus which might be available after a sufficient sum had 
been credited to the renewals fund to bring it up to the full amount 
necessary on the basis of two-thirds of à penny a car-mile run by 
electric traction, should be paid into the general reserve fund. The 
amount of this fund at Ma-ch 31, 1913, was £273,786. No sum was 
available to be carried to this fund in respect of the working of the 
tramways during the year 1912-13, and the fund will be drewn upon 
to make good the deficiency in respect of the year 1913-14. 

Petrol Cars, —The Council on July 30, 1912, sexctioned expenditure 
of £2,400 in respect of the alteration 21d equipment of three horse 
tramcars for use as petrol electric cars, for the purpose of enabling 
an examinetion to be made of the possibilities of this system of 
traction which it was proposed to instal on the tramways in Burdett- 
road and Grove-road. <A service of petrol electric cars was run 
experimentally on the Tooley-street to Greenwich church route, but 
the result of this experiment convinced the Council that the Burdett- 
road and Grove-roa 1 route, at el events, was not suitable for working 
by means of petrol electric cars. Further consideration of the results 
of the running of these cars led to the conclusion thet it was desirable 
to discontinue their use in conjunction with a service of ordinary 
electric cars, and on December 9, 1913, they were withdrawn from 
service. A certain nuniber of trailer cars have been in use. 

Fares.—Reference was made in the report for 1912 to the institu- 
tion of return fares on the southern tramways and to the instruction 
to the Highways Committee to report after the close of the financi:.l 
year 1912-13, as to the results. The Committee on October 28, 1913, 
reported that there had been a rapid increase in the number of return 
tickets sold, that this increase was continuing, and that a very larg: 
number of high priced tickets was being issued, indicating that the 
travelling public were prepared to ride long distances by tramcar. 
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The Committee ak Koota that ahes had been a makai increase 
in the total number of passengers carried since February,1913, when 
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Table L—Tramways TORNA 4c, of Year 1913-14, con ud with 
previous years. 


e Áe -- 


return tickets between intermediate points on various routes came un l 1910-11 { 1913-14. i 
the maximum fares charged on the Council's tramways should be | Total revenue ............. £2,232,818| £2,356,180| £2,251,729 £2,268,668 a 
«9d. for any single journey and 5d. for any double journey. The | Passenger traffic revenue| £2,177,494| £2,292,259! £2,181,103] £2,202,489 iS 
return fares first instituted on the southern tramways were confined | Passengers carried ....... (504, »715,326|533,440,235'512,652,653/522,952,640 ae 
to through and intermediaté stages, but in October, 1913, a large Car-miles ................... 48,101,570| 50,457,81 59,209,289 p 
number of return fares were instituted between places which could be | Av-fare paid per p'ss'ng'r 1 05d. 101d A 
reached only by changing cars, thus introducing a system of transfer | Totalav. ate ee -) eer. en iri 
return fares. The number of such fares was extended during the prr on oe NIRE " 
remainder of the year. * Coronation year. ars 


The total capital expenditure upon the undertaking to March 31, 
1914, amounts to £13,028,119. 10s. lld., of which £409,276. 13s. 
represents expenditure durirg the year 1913.14. Qe result of the 
year's working is as follows :— 


Electric. 


Table I. gives particulars of revenue during the last four years, and nm 
Table II. an analysis of the passengers. The diagram gives a com- T 


parison between the last two years. The receipts earned and ` ut 


Horse. Tota]. 


into operation. Arrangements were made during the year whereby = 


Income .........e £2,247,042 13 0 £21,625 10 8 £2,268,668 3 8 | Passengers carried e resulta of e corresponding period of m 
Working expenses. 1,585,251 .5 5 30,214 19 O0 1,615,466 4 65 | the previous year. similar comparison for the last eight months cn 
P EU E EIU ME AINE ql 
Surplus on working £661,791 7 7 £8,589 8 4 £653,201 19 3 T a a 2T f 
(deficiency) M X BERE PENNE ERR DAN ORE DEED "I AN HC anb. 
We give below details of the capital expenditure for the year ending 11,000,000 BE jf} —-8—--- : vd 
rudi pa i cea. uu 
RE dis plc Harc s 
dic con L1 ]— PNE -T- [34 TT 
Land DONT PPP £58, 692 10.600.005 NENNEN EE i Epi 
í i Hl To) ` NU 
Buildings enrarir m 312,141 EINE ES i 
Pier, river wall and condenser water-pipes ... 68,432 10,400,000 GM NM UNE Gran E] E E i. 
Machinery and plant .............................. 421,789 D EE AA Att H+ - 
— ———- £801,054 | 10.200.000 ERAI L ae EP. B 
Distribution, Sub-Stations, &c.— pA yey ft V A hs 
Dand. 03 poit Da reden £102,029 nee Py) We Vr LIV j| E 
BuildiBgs- «22: codo eet Feed uade 156,135 LE VÆ T CS Fe d 
Machinery and plant ....................... ess. . 273,216 TE UE: I í$ M b WU I | k ; 
Cables o a T EE s 535,403 OUO E OM F Xl. ALAIN Le mud 
Duct sorene ioo ceacd iE Sus CU I Ee Vos 350,545 seamen EMINENS VU IT NYIPNT | [e 
1,417,928 | po xo y-rtop-x* d il. i 
Plant in temporary generating stations ...... 42,083 | l tf) it | | 1 | 8 l "i 
: cone] erac cac 
RU ES | OS ENEN EN. CTS 
Permanent way ............ eene £4,087,606 9,200,0C0 a aD Oe Ga 11 | 1 | 1 
Overhead equipment .....:........... eee 42,154 poe p EIS 
Alterations to bridges .........................-. , epe 9,000,000 eo ee eS FE [p pe T 
Depots and offices ......................eesseees ,220, 
Machinery and plant ............cscccsesceeeseees 97,058 xis pee ara eaa aaa TER IERILIERS EIE | inns 
VA MERCEDE S E 1,478,591 gc MED EMIL TM TRE = 
Tramway subway | ........ eee 203,834 i 
7,864,612 PASSENGERS CARRIED 1912-1913 COMPARED WITH 1913-1914. Beis 
Street improvements ............cceccscesesseseeceeteeceseeseseneees 692,643 | 1912-1913 SHOWN BY DOTTED LINE. 1913-1914 SHOWN BY FULL LINE DT 
Pimlico miter scc cct eme edu ete D EE 66,343 zn 
Total Blectric Traction .........:cccccccccccssssescecceseesceseecens £10,944,664 | Showsa marked improvement in both receipts earned and passengers ni 
Horse and Cable Traction ............ eese 207,820 | carried. During the year the competition between the Council's EN 
Obsolete Capital (horse traction) ................... eese 1,875,685 | tramways and motor omnibuses has been very keen. ¢ However, the ` 
various steps taken by the Council to meet the omnibus competition- ta 
TOTAL OUTLAY Pe EE E E T us eve vs £13, 028, 119 viz., the re- -arrangement and reduction of f ares, including the institu, f n 
At March 31, 1913, £603,389. 9s. 4d. had beea 1 0 000000 00000 0o N n 
invested for the Renewals Fund. In February, = 
1914, it was found necessary to realise a portion Table II. —Number of passengers carried. ae 2: 
of the investments, costing £69,047. 19s. 2d., in 11910-11. *11911-12, 1912-1 >z | 1913-14. na 
order to meet current and contemplated expen- Fate SIDES perenne Mr lus 
diture on renewals, reducing the total invested at d. Passengers Passengers Passengers | Per | Passengers | Per M 
March 31,1914, to £534,341. 10s. 2d. The market (approx.) (approx.) (approx.) | cent. cent. "el 4 
; i t ts at that date was jm] Ay 
Mas UA dU ie a 3 resolved T REN 132,610,600 144,662,000 | 27-12 |143,719,400 |28-03 |150,246,800 | 28-73 ite 
£504,250. The Council on June 23, 1908, resolve 78 on 
iod of five vears any balance I ies 230,725,000 239,139,200 | 44-83 |224,328,400 |43-76 |218,467,200 | 41:7 Ara 
that during à period o y d hould il 45,524,800 47,467,150 41,909,400 | 8-18 | 35,660,800 | 6-82 "ines 
remaining after providing fully for renewals shou 3 nsus 50,438,100 53,020,700 48,492,000 | 9-46 | 15,568,200 | 2:98 PON 
be carried to the General Reserve Fund. Thelast | 5, ^|. 7,130,400 7,431,100- 6,486,600 | 1-26 | 3,507,000 | 0-67 
amount so credited to this Fund was in respect of | 3 ......... 10,887,500 11,723,400 13,284,400 | 2-59 | 3,210,500 | 0-61 alg 
the year 1911-12. At March 31, 1913, £265,974. | eee 1,402,300 1,555,150 1,214,000 | 0-24 186,600 | 0-04 
16s. 6d. of the Fund had been invested. In re 211,500 507,100 1,057,900 | 0-21 201,000 | 0-04 "is 
February and March, 1914, a portion of the invest- 4i......... 10,500 22,650 18,600 | 0-00 16,900 Sl ee 
44. 188. 3d., was realised in Orcii 300 400 355,800 | 0-07 41,500 |. 0-01 | 
ments, costing £92,8 8. ó 100 E0 et oe A 6400 | 0.00 4 
anticipation of the withdrawal from the Fund of E | : , Ng 
the deficiency on the year's working, thus re- E 112,000 | 0-02 ds 
ducing the total invested at March 31, 1914, to l4.......- | 92400 | 002 a 
£173,129. 18s. 3d. > Se 24,497,600 4-68 c 
'The total income on revenue account amounted 3... m 17,293,600 | 3:31 a. 
to £2,268,668, of which £2,202,489 was derived E eos 3,714,000 | 0-72 Adi 
from passenger traffic. B ieda 2,390,200 | 0-46 ten 
Traffic | 6 ......... sine £113,200 | 0-02 m 
Car-mile& ‘Passengers. Receipts. Exchange | 25,773,600 27, 905, 300 5- 23 31, 757, 500 6- 19 | 47 ,565,700 | 9:09 Yale, 
Electrie traction 58,572,356 516,338,859 £2,181,344 eae 
Horse traction. 636,933 6,613,781 21,145 Total ...,504,715,300 |100-00 (533,440,200 1100-00 512,052,700 {100-00 [522,952,600 100 


69,209,280 522,952,640 £2,202,489 * Coronation year. t No separate record kept of return tickets. 
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tion of additional return fares, and speeding up of the services, has 
helped the tramways undertaking to recover to some extent its 
passenger traffic. This is borne out by the charts. The increase in 
the number of passengers carried is greater than is apparent from the 
returns owing to the extension of the system of transfer tickets. 
Previous to transfer tickets being issued, a passenger changing from 
one car to another was counted as two passengers, whereas a passenger 
holding a transfer ticket, although travelling on two or more cars, is 
counted as a single passenger. The operating costs for electric 
traction amounted to £1,579,197. 16s. 3d., or 6-47d. per car-mike, as 
against 6-60d. per car-mile in th» previous year. The total expenses 
for the year were £1,585,251. 5s. 5d. or 6-50d. per car-mile, as com- 
pared with £1,460,228 or 6-62d. per car-mile in 1912-13. This saving 
of 0-12d. per car-mile represents, on the mileage run during the year 
£29,280. It is estimated that the tramways, by paving and main- 
taining the tramway area of the various roads over which they 
operate, have effected during the year a saving of at least £128,000 to 
the road authorities over and above the amounts paid in rates and the 
-contributions to road improvements. 
We give below a detailed statement of the expenditure and revenue 
on the electrically-operated lines,'and the capital charges thereon for 
the year 1913-14, including the cests of each item per car-mile for the 


Horsing expenses . 
Trafo expenses 1:9 ect Up ELO Sec OE eee 
Advertisement expenses ................ eene 
PRO PAIR Mec 
General expenses 
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Per car-mile. | 


Capital Charges. "" 1913-14. 1912-13 
Greenwich Station (interest) ............... £23,937 ... 0101. ... — "i 
©., » (sinking fund) ........ . 25,378 .. Olld. ... — i 
Distribution (interest)........................ 39,332 ... 0-16d. ... — | 
» (sinking fund).................. 50,512 ... 0:21d. .. — | 
Construction (interest) ...................-.. 215,679 ... 0-88d. — 
" , (sinking fund) ............... 275,135 ... 1:13d. . — 
Street Improvements (interest) .......... 20,474 ... 0-08d. — 
^ fae (sinking fund) .... «10,693 ... 0-04d. — 
Pimlico site (interest) ........................ 1,647 ... 0-Old. — 
Jš » (sinking fund).................. 376 ... 0-00d. .. — 
Total Capital Charges ...................€663,213  2+72d. = 
Deficit (electric traction)........................ £1,421 ... 0-Old. ... — 
The figures for horse traction are as follows :— 
Horse TRACTION. Per 
car-mile 
1913-14 


D2 


-years 1912-13 and 1913-14. AU ui PS o 
iomo Tanon. Peraire Special charges.................... eere "m 2,128 ... 0-80d. 
Traffic Expenses. 1913-14. 1912-13. 
Traffic superintendence. ............ e £6,058 ... 0-02d. ... 0-02d. TOTAL WOEKING[EXPENSES ....................... - £30,215 ...11-39d. 
Wages of motormen and conductors .... 520,879 ... 2-14d. ... 220d. | R - 
Wages of oth or traffic emi players. uc, 09,316 `. 0-28d. `. 0-20d. dii Sed = SOUICeS ............. eee eene £21,026 ... 8:15d. | 
Cleaning and oiling cars ..................... 76,187 ... 0-31d. ... 0-32d. | Interest ....... sse £5,098 ... 1-92d. l 
‘Conduit cleaning. ............... sees 16,682 ... 0-07d. ... (07d. |  Sinking AUM flU 4.033 ... 152d. 
Cleaning and sanding track ................ 7,252 €03d. ... 003d. ] 517 "Uv i URS 
Printing and stationery ..................... 3,014 ... 0-02d. ... 0-Old. Total Capital s 
Fuel, light and water for depots ......... 8,219 ... 0-03d. ... 0-03d. pa VDAEGE soos utique i, ES oa = 
Ticket checks ..................... eee 24,781 ... 0-10d.-... O-11d. | Deficit (horse traction) (inc. capital charges)... ...... . £17,720 ... 6-68d. 
ud m e nas HAUS “ es D" in There are also the following capital charges on obsolete capital 
DO a MM 4,571 ... 0-02d. ... 0-02d, | t0 be met :— 7 
Miscellaneous ......cccccceccccccccccccceceecccc 7,050 ... 0-03d. ... 0-02d. Intéresb.. x censeri rer EX UE Fer A ea Rub EUR RE £21,802 
sinking fund occorre e eR eno ERES 42,361 
Total Traffic Expenses ..........................- £804,486 3-30d. ... 3-34d. rei i 
A arem d d OUM. eveisceouss o ah edosé DIT P > i 
Advertisement Expenses ........................ £5,502 ... 0-02d. ... 0-02d. Adding this total to the deficit on electric traction and the deficit . 
° on horse traction, the total deficit, together with Parliamentary ar d 
"E and orca NEG other expenses, comes to £88,525. As mentioned above, the power 
Metas di i e NE - dr M T expenses for electric traction amounted to £246,328, and the various 
Building and Fixtures..................-.--. 9,168 ... 0-04d. ... 0-05d. EE c total are given in the following. The cost pe: | 
Track in depots ................. eene 2,226 ... 0-01d. ... 0-01d. im 
Workshop tools ................ eene 1,675 ... O-Old. ... 0-00d. | PowrR EXPENSES. Cost 
OS NU E ND 212,288 ... 0-86d. ... 0-80d, | GREENWICH GENERATING STATION. per unit. 
Other rolling stock oo... ccccccccecccccocesccs 1,700 ... 0:01d. ... 0-Old. Salaries and W&gOQS.........roeeeenesoeeeoesooeeeoeoooooooo £10,077 eee == 
Miscellaneous MOM e Na sea fence tens 2,755 ... O-Old. ... 0-02d. ed (toósbsesotossetusseosseceosestoocepaceececosonoosogoeeee disc T" = 
Total Repairs and Maintenance.........£345,138 ... 141d. ... 142d. | pu One TASTO cecinere E a 
General Expenses. ——— 7" |_ Rates, taxes and insurance eese lLATB «200 — 
Salaries .............. EAA EET £24,817 ...,0-10d. ... O-10d. | Miscellaneous ..7................ ee 1,151 oe 
Stores Expenses ................ eese 15,920 ... 0-07d. ... 0-07d. 
is i md oxdes EE FEX CU FUE AU FRE .. 3,499 ... 0-0ld. ... 0-01d Total Generating Expenses ..... PEUT £195,255 ... 0-312d 
ates and taxes ..... en re ee ore 20,139 ... 0-08d. ... 0-09d. 
Rates on permanent way ..............«.-- 86,345 ... 0-36d. ... 0-45d. Temporary Power Supplies......................sees £21,020 ... 0-549d. 
Printing and stationery ..........- ee 2.849 ... O-0ld. ... 0-Old. Distribution (Sub-Stations, 1 oe 37,714 ... 0-057d.. 
Fuel, light, water.......... 1.201 0-01d. 0-00d, | Total Power Expenses (cz. capital charges)............ 253,989 ... 0-918d. 
Law charges a K134 |. 000d. ... 0-00d. | Les power used for other purposes .................. un xD. ces 
Insurances, &. 777777777 12,586 "7. 0-05d. ... 0-05d, | Po WersExpenses .........sesssssssseeee e 20,328 ... — 
Central offices. ...............seeeeeeeeeeee 2,012 ... O-Old. ... 0-Old. The following miscellaneous information is also included in the ' 
ae compensation .................. 2,760 ... 0-0ld. ... 0-Old. | report. The total number of units used during the year was 
ellaneous s cinese suce a d ec rode ETE 4,482 ... 0-02d. ... 0-02d. | 159,518,772. This includes sub-station lighting and units used in 
Total General Expenses ................-- £175,744 073d. — 0824. | 91, SES goa sa p ee ee yen 
? compared with 2-62 during the previous year. Each electric car on 
bini p innen (see below) |.................. au ren eus E e en the average travelled 120-18 miles per day at an average speed of 
ul D LE: did TUN S Doe SN | 9-05 miles per hour. The average number of cars in use was 1,335, 
TOTAL WOREING EXPENSES (tx. capital together with 23 horse cars. The total cars in stock were 1,722 : 
charges) ................... D DE £1585.951 ... 650d. ...6'62d, | electric cars and 56 horse cars. The average number of passengers 
| ee. auia iain dele — o | per car-mile amounted to 8-82 for electric traction and 10-38 for horse 
: traction. 
Passenger traffic. ............ £2,181,344 ... 8:94d. ... 9-73d. 
Advertisements |... 24,255 ... 0-10d. WEE TAE 
lines and through running agree. Street Crossing Traffic Signals.—According to " Engineering | 
genta eh m 28,059 ... 0-12d. X 0-31d. | News," a street traffic control system has been installed at 
Me a Material, EU. aina a pu T oo Cleveland, U.S.A., by means of which it is state d that traffic i 
EA E E ES v MR can be handled 20 per cent. faster than by a traffio policeman 
TOTAL REVENUE........................ £2,247,043  92)1d. 10044. jn the street. The system consists in traffic control by green 
— — | and red electric lights, which are interlocked so as to prevent a 
Balance carried to Net Revenue Account... £001,792 ... 2.71d, ... 3-42d. t wrong signal being given. | 
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THE WESTERN [ELECTRIC * MACHINE-SWITCHING ” 
X TELEPHONE SYSTEM. 


BY G. H. GREEN, B.SC. 


(Concluded from p. 456.) 


Summary.—The article describes the automatic and semi-automatic 
telephone systems of The Western Electric Company, notable features 
of the system being the construction of selectors used, the method of 
controlling them by so-called ''sequence-switches," and the use of 
selectors serving a larger number of lines than usual. Gh 


SEMI-AUTOMATIC WORKING. 


Having described in considerable detail the operation of the 
full automatic system, we will now consider the modifications 
required for, and the special features of, semi-automatic 
working. 

The method of distributing the incoming calls to the opera- 
. tors is such that (1) the calls are distributed as evenly as possible 
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Fic. 25,—SEMI-AUTOMATIC OPERATING. 


over the whole of the operators’ positions in use at any given 
time, (2) the number of operators employed may be varied from 
time to time during the day according tó the traffic conditions, 
the whole of the incoming calls being distributed evenly among 
the remaining operators. (3) the number of calls awaiting 
attention bv each operator is indieated to the operator and 
supervisor by the glowing of a corresponding number of lamps, 
so that the operator is notified when she must work at high 
pressure, and (4) the operators can assist each other by a 
helping-out system which resembles the method by which the 
A operaters at a manual board assist the side operators at 
moments of overload. 

In order to obtain these results, it is necessary to make each 
operator available to as many calling lines as possible and to 
enable each calling line to reach as many operators’ positions 
ts possible. This is done by using line finders of large capacity 
end by arranging two sets of line finders between the calling 


lines and the “ connection-cireuits," which appear as lamps ox 
the operators' positions. The calling lines are multipled to 
the terminals of 60-point line finders, and the brushes of these 
finders are themselves multipled to the terminals of a second 
set of similar finders, the brushes of which are connected 
through the connection circuits to group selectors. Each group 


of second finders is divided into smaller sub-groups, which are 


connected with different operators’ positions. In this way it 
is possible to place an exchange of 10,000 lines within the reach 
of every group of two or three operators, so that after the bus 
hour positions may be vacated at will in accordance with the 
decrease in traffic. 

The preferred form of system is one in which a connection is. 
supervised and released by the operator, in contradistinction 
to certain other systems in which an operator, having estab- 
lished à connection has nothing further to do with it, the con- 
nection being released autcmatically when the subscribers 
hang up. Owing to these supervisory arrangements, the 
system retains all the advantages of the ordinary manual 
board, permitting the operator to &dvise a subscriber in case 
of any difficulty or irregularity, to meter only satisfactory calls, 
&c. The system is, however, capable of simple modifieation, 
whereby the release of the connection is effected automatically 
by the subscribers. ! | 

Fig. 25 illustrates in outline the operating of the system. 
When a calling subscriber A removes his receiver, a line finder 
1LF rotates until it finds the calling line and then sets in action 
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Fic. 26.—Drsk For Two SEMI-aAUTOMATIC OPERATORS. 


a secondary line finder 2LF, which rotates until its brushes 
engage terminals connected with the brushes of the first 
line finder. The brushes of the second line finder are 
connected by the ^ connection circuit " to the brushes of a 
group selector 1GS. 

The call is indicated to the operator by the glowing of a 
lamp CL individual to the connection eireuit, and the operator s 
speaking set, her kevboard K$, and an idle register R are 
automatically connected to this connection circuit. Havmg 
learned the connection required, the operator writes this down 
upon. her keyboard, thereby causing the spindles of the register 
to take corresponding positions, after which the keyboard 1s 
disconnected. The revister now controls the group and final 
selectors 1GS, 2GS, FS to select the desired line in a manner 
very similar to that in the full automatic system. " 

Each connecticn circuit is also provided with two super 
visory lamps S,L, SL under the control of ^. > calling and called 
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Tour rows of keys, 10 in each row, the keys in each row being 


subscribers respectivelv, and with a fourth lamp, RL, which 
glows while ringing-current 15 being applied to the called line 
and is extinguished when the subscriber replies. If the wanted 
line is found to be busy, a commutator at the final selector 
causes -the supervisory lamp SL to flash. Each connection 
«ireuit has a key K which when pressed in one direction initiates 
the release of the connection, and in the other direction con- 
nects the operator's speaking set to the circuit. Fig. 26 shows 
a desk for two operators. 

In order that the operatcrs may help each other at busy 
times of the day, the circuits are so arranged that when a call 
comes in on a connection circuit individual to a particular 
operator, the calling line will be automatically connected tc 
the speaking and controlling equipment of this operator if she 
is idle, but if she 1s busy the calling line will be connected to the 
equipment cf one of the side operators, if either is idle. If, 
however, all three operators are busy, the call is indicated by 
the calling lamp in the connection circuit. The number of 
lamps glowing thus indicates to the operators and supervisors 
the number of calls awaiting attention. 

In case of a faulty operation cf the selectors or other appa- 
ratus, indicated by the behaviour of the lamps CL, RL, S,L, S,L, 
or advised by the subscriber, the operator, by depressing the 
key K and operating a master key. can lock the selectcrs in 
their operated position. The trouble man can then inspect 
the faulty machines, and determine from their operated posi- 
ticns where the fault is to be found. 


DETAILED OPERATION OF SEMI-AUTOMATIC SYSTEM, 


The method of operating the first line finder is similar to that. 
shown in Fig. 16. When the finder comes to rest, its sequence 
switch closes a contact which starts a series of secondary 
line finders, searching the calling junctions to the first line 
finders. These second finders also operate in the manner shown 
in Fig. 16. 

When the second finder comes to rest, its sequence switch 
closes the circuit of the calling lamp CL, Fig. 25, which burns 
steadily until an idle operator is picked up. The sequence 
‘switch then moves into its next position, and thereby con- 
nects the operator’s telephone set to the connection circuit, 
produces a short buzz in the receiver to notify the operator, 
and causes the calling lamp to flicker by connecting it to a 
commutator. 

The method of finding an idle register is similar to that shown 
mn Fig. 17. Each connection circuit has access te six registers, 
distributed among three operators. If the operator is busy, 
both her registers report busy, so that the sequence switch, in 
rotating, will test successively registers A and B of the operator 
before whom the call appears, then the registers A and B of the 
‘operator to the left, and finally the registers A and B of the 
operator to the right. 


OPERATION OF REGISTER FROM KEYBOARD. (Fig. 27.) 


The operator, having received the number of the line wanted, 
records it by depressing the corresponding number keys of her 
keyboard. For calling numbers up to 9999, each operator has 


numbered from 0...9. In Fig. 27, four keys numbered 0,1,2,3, 
are shown in each row. Each digit key,’once depressed, is held 
‘down by magnets 10008, 1008, 108, and US, which are energised 
‘over the spring N in positions 6 to 8 of the sequence switch 
RHA: this sequence switch associated with the register, 
moves to its sixth position when the register is picked up by 
the connection circuit. . The magnets 10008, &c., receive 
‘enough current to hold down a key depressed, but not enough 
to pull down those nct depressed. 

The operator may correct an erroneous depressicn of keys by 
pressing the wipe-out key WOK, which de-energises the magnets 
10008, &c., to release the depressed keys. i 
b The four spindles R1000, R100, R10, RU of the register, 
there being a spindle for each digit place, are rotated to,take 
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positions corresponding with the depressed keys, so as to record ' 
the number wanted. When all four keys are depressed, a 


circuit is completed over the left-hand contacts for a relay 
KTR, which moves the sequence switch RHA to its eighth 
position. In this position ail the power magnets R1000, R100, 
R10, RU are energised, and rotate their respective spindles, 
these magnets being in parallel with each other and im series 
with the relay MR, and finding circuit to earth over the key 
contacts. 

Each spindle revolves, closing successively the 10 contacts 
of the five springs B, C, D, E and F. When one of these finds 
an earth connection over the closed right-hand contact of a key, 
it completes the circuit of a relay NR, which immediately opens 
the circuit cf the associated power winding and stops the 
spindle. Thus, if key 4 had been depressed, the spindle would 
stop in position 4, there being positions 0 to 9 on the spindle to 
agree with the keys 0 to 9. | 

The depressed keys will be released, indicating to the c perator 
that the keyset is free and ready to be used for recording a 
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Fia. 27.—OPERATION OF REGISTER FROM KEYBOARD. 


second number, as soon as all four spindles have stopped, when 
the circuit. of all the power magnets and of relay MR will be 
cpened.. The relay MR moves the sequence switch RHA into 
its twelfth position, in which the holding magnets 1000S, &c., 
are de-energised. | 

The keyboard is now ready to be used for recording another | 
number on the second register, whose 10 conductors per spindle 
leading to the key contacts are conrfected in multiple with 
those of the first register. 

If both gegisters are in use, the operator cannot record a new 
number, as the keys will not be held down. — 


ESTABLISHMENT OF DESIRED CONNECTION UNDER CONTROL OF 
REGISTER. (Fig. 28). 


The same register spindles that took positions corresponding. 
to the keys depressed, control the connection to the wanted line. 


, 
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closed over spring D in the twelfth position of the sequence 
switch RHA. The relay SR, energises the lower relay of the 
pair marked 2, which locks up over its front contact and the- 
upper relay, which is not energised immediately as it is short- 
circuited over the front contact of relay SR,. 

As the trip spindle completes each step, it earths the funda- 
mental circuit and releases relay SR,, which removes the short- 
circuit from the upper relay of the pair marked 2, so that this 
is energised and connects the lower relay of the pair marked I 
to the wire 6. When the relay SR, is again energised, it 
completes a circuit for the lower relay of the pair marked 1, 
the upper relay being short-circuited. 

For each step completed by the trip spindle, a pair of relays 
is thus locked up until at last a release of the relay SR, energises 
the cut-off relay AR, which opens the fundamental circuit and: 
stops the trip spindle. A 


The spindles are shown again`in Fig. 28, but this time with a 
different set of.contact springs, the first set B to F playing no 
further part. The second set of springs are numbered like 
sequence switch springs, to indicate in which position cf the 
spindle they are closed. 

The number ef steps to be taken selectively by the distant 
trip spindle or brush carriage is in the semi-automatic system 
measured off in a manner different from that already discussed. 
In the full automatic system. the register spindle 1s revolved 
for this measurement through the number of steps of displace- 
ment from normal. In the semi-automatic system, the spindle 
is not moved during this measuring process, but instead the 
number of steps of displacement is counted off by & series of 
counting relays. There is a relay for each step of displacement, 
and each relay is connected with a different contact on the 
register spindle, these contacts being closed successively as the 


spindle passes through its positions. The set of counting relays, 
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Fie. 28.—CONTROL OF SELECTORS BY REGISTER. 


which are used repeatedly. for each movement to be controlled, 
consists of 20 pairs of relays, only six pairs being shown in 
Fig. 28. 

The three spindles R100, R10, RU, controlling the impulses 
in the c, b and a places, when the system is one for 2,000 lines, 
are connected successively by sequence switch RHA in positions 
12, 14 and 16 to the fundamental circuit. 

The hundreds spindle R100 is first connected with the front 
contact of relay SR, by closing spring G. Assuming that the 
operator has depressed the hundreds key No. 2, the hundreds 
spindle went to its second position in which a cireuft extends 
from the spring G over the top contact of spring I of the hun- 
dreds spindle, bottom contact spring H of the thousands spindle 
(closed at the bottom when the thousands are even), wire 6 to 
the third pair of relavs marked 2. | 

Selection begins as soon as the trip spindle of the group 
selector is connected to the fundamental circuit, and the latter 


As already explained, translation requires that an imp 
he deducted in the c-place when the depressed hundreds key 
is odd, and that an impulse be added when the thousands is 
odd. The deduction of one impulse is effected by keeping, 
each of the springs on the hundreds spindle closed for two 
positions ; for example, the spring I is closed for pcsitions 2 
and 3, so that the odd hundred (300) will cause the same con- 
ductor (6) to be connected as the even hundred (200), and, as. 
before. only three impulses are taken out. The addition of an. 
extra impulse, when the thousands are odd, is effected by the 
springs G, H, I, J, K on the thousands spindle, which close 
bottom contacts when the thousands are evea, and top con- 
tacts when they are odd. 
odd thousand had been called, the spring I of the hundreds 
spindle would be connected over spring H of the thousands 
spindle to wire 7, instead of wire 6, thus involving one more 
pair of counting relays, one more impulse being taken out 
before the relay AR is energised. 

The sequence switeh RHA is moved by the cut-off relay 
AR, into its fourteenth position. in which the tens register 
spindle is connected over spring H to the front contact of relay 
SR, The counting relays that are locked up are all released 
by the opening and closing of spring K. 

The tens spindle is now ready to determine the number of 
impulses in the b-place to control the brush chooser of the final 
selector. This is done, as before, by arranging that each 
operation of the relay SR, locks up a pair of counting relays 
beginning with the pair whose circuit is connected by a contact 


of one of the springs G, H, I, J, K on the tens spindle to the 


front contact of relay SR,. In locking up the last pair 
of relays O, the relav AR is energised, opening the funda- 
mental circuit to arrest the brush chooser, and moving the 
sequence switch RHA to its sixteenth position, thereby 
releasing all the pairs of locked relavs by opening spring K,. 
and connecting the springs of the units spindle to the front. 
contact of relay SR. | 

The units spindle now determines the number of impulses 
in the a-place to control the motion of the brush carriage of the 
final selector. Translation requires, when the hundreds digit. 
is odd, that 10 additional impulses be added in the a-place, and. 
this is effected by providing five extra springs, L, M, N, 9, P 
on the units spindle which are connected with pairs of counting: 
relays numbered 10 to 19 (not shown in Fig. 28), and a spring. 
J on the hundreds spindle, which closes its top contact when 
the hundreds digit is odd, and its bottom contact when the 
hundreds digit is even. When calling an odd hundred, the 
upper set of springs L to P are in use, connecting to one of the 
counting relays No. 10 to 19. In this case, the relay SR, m 
measuring off the steps, will begin from one of the second 10 
pairs of relays and then continue to lock up the relays 9 to 0, 
thus sending the brush carriage 10 additional steps, before the 
cut-off relay AR is energised. 
| The sequence switch RHA is now moved to normal, and the 
register 1s disconnected from the connection circuit. 


The operation of the group and final selectors, the testing, 
and ringing of the wanted line, &c., take place exactly as in the: 
full autematic system. 


If, in the case assumed above, ab . 
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RELEASE AND METERING. 


When both subsciibeis hang up, their supervisory lamps 
S,L, S,L, Fig. 25, light up and the operator depresses a re- 


contact of a supervisory relay de-energised when the subscriber 
hangs up. The arrangement is therefore such that an acci- 
dental depression of the key will not effect release if the relay 
has not closed its back contact. 

Message registration takes place automatically during release 
as in the full automatic system. The operator can, however, 
prevent registration by throwing a master key when she 


depresses the release key. 


JUNCTION-LINE WORKING WITH AUTOMATIC AND MANUAL 
EXCHANGES. 


The operator's keyboard and equipment may be modified 
so that when a call is to be extended to a distant automatic 
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Fig, 29.—ANGeERS EXCHANGE. Line FINDERS. 


exchange, the depression of the “ exchange " kev individual to 
such exchange extends the connection to that exchange and 
then the digit keys control the operations of the distant 
selectors in finding the required line, ` translation” being 
necessary as before. 

If, however, the distant exchange is a manual one, the de- 
pression of the key individual to such exchange changes the 
connections in such a way that the number of the required line 
IS transmitted without translation to the distant manual ex- 


change and there operates a visual numerical indicator to show | 


the B-operator what connection is required. The incoming 
Junctiens end in plugs and the B-operator is notified that a 
calling incoming trunk indicated by a glowing lamp is to be 


| connected to the line shown on the numerical indicator. The 
| B-operator then tests the wanted line, and, if it is disengaged. 


inserts the plug of the incoming junction. The numerical 


indicator is, thereby set free for use with another incoming 


i which completes the release circuit over the back `: E 
leasing key P | junction. lt, 4 exis! 


CONVERTIBILITY. 


The semi-automatic system may be converted to a full 
automatic system without change in circuits and apparatus 
other than the replacement of the semi-automatic operator’s 
register equipment by full automatic register equipment. The 
whole or any portion of the exchange may be converted at anv 
time. 


THE ANGERS AND DARLINGTON EXCHANGES. 
A semi-automatic system has recently been installed by the 


Western Electric Cc. (Ltd.) at Angers, France. Figs. 29 and 
30 give a general idea of the appearance of certain parts of 
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Fic. 30.—ANGERS EXCHANGE. SEQUENCE SWITCHES AND REGISTERS. 


the switching mccharism. Fig. 29 is a view of the panel of 
line finders, each vertical kay being -wired for two separate 
groups of findefs, each group having five complete finders and 
one terminal bank for an additional finder, if required. Fig. 30 
shows a partially equipped penel cf sequence switches and 
operators’ registers. | 

A full automatic system installed 2t Darliagton wes put into 
public use in October last, and since that time has been operat- 
ing without any shutting down of the power or other incident 
to disturb'its normal operation. | 

The writer is indebted to Mr. F. R. McBerty, the chief inven- 
tor of the svstem, and to the Western Electric Company (Ltd.) 
for the information on which this article is based. 
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Engines (No. 52A), Common Battery Telegraphs (No. 604), Electric Clocks (No. 79), 
Electric Impulse Dials (No. 79A), now ready. Revised Primers, 1914 : No. 46 (House 
Wiring for Electric Light). 


Further portions of this list of "Tae Exscraictan " Serias oy Books appear each week. 
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ELECTRICITY SUPPLY TABLES AND DATA, : 

This valuable set of comprehensive Tables and Engineering Date 
(which have been published annually since the. year 1887) 
-to Electricity Supply, to Electric Power (with Maps of Areas), and ts 
Electric Traction on Railways and Tramways in the United Kingdom, the 
Colonies, and some places abroad, giving details to Jan., 1914, can new 
be obtained complete in handy book form, price 6s. 6d. post free. Acem. 


plete Index is included. 

The above Tables, &c., reproduced in miniature for the pocket, can alee 
be supplied. Size of miniature book 8j in. by 41 in. Includes Maps ot 
Power Areas. Price 1s. net, postage 2d. extra. Reduction on quantifies 
for presentation to Trade Customers, &c. 


A eMALL UCEFUL POCKET LENS iS AVAILABLE, PRICE 24. NET. 


NOW READY. 
Vol. LXXIII. of “Tar ErEkoTBICIAN." Bound in Publisher's coves 
Price 17s. 6d. Postage U.K. Is. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXIII., price 28.; post free, 2s. 3d. 


SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Offlee, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editoria) 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but notlater than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 
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ELECTRIC LIGHTING, TELEGRAPHY AND 
OTHER APPLICATIONS OF ELECTRICITY 
IN 1914. 


In the domain of electric lighting there is not a great deal 
cf importance to record during the past year. The most 
remarkable advance has been the firm establishment of the 
half-watt lamp. In 1913 this lamp had come to- ns bu‘ 
vaguely, and there was much speculation as to what it 
would do and upon what it depended. We now know a 
good deal more concerning it. Some interesting jnvestiga- 
tions have been published, showing once again thas wé must 
give up some ideas which we had come to regard as fixed, 
that a vacuum is by no means essential to high efficiency, 
and that tungsten under suitable conditions can be run at a 
considerably higher temperature than was thqught possible 
and will yet leave a lamp bulb unblackéned, and give a 
light of extremely high efficiency. The lialf-watt lamp was 
at first made for only low voltages; the voltage limit has, 
however, been raised from time to time, and these lamps are 
now available for the usual commercial pressures, the only 
objection at present being that the candle-power is higher 
than is convenient for many purposes. This defect will, ne 
doubt, be remedied in due time. Meanwhile, lamps of 
smaller candle-power are being used to some extent with 
individual transformers. One inevitable result of the ad- 
vent of lamps of this type is that the lot of the arc lamp has 
become more precarious. There is an obvious simplicity 
about the incandescent lamp which makes it a serious com- 
petitor of the arc lamp. Provided the efficiency of the 
former approaches that of the latter there will naturally be 
a tendency to sacrifice something in efficiency for the sake 
of saving the cost of trimming and similar operations. 

. The war has been the direct cause of such a marked reduc- 
tion in artificial illumination as a safeguard against attack 
by hostile aircraft, on our coasts, in all large cities and 
towns, and especially in London, that we seem almost to 
have reverted to the type (or rather quantity) of illumin&- 
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Doubt- latter, good work has been accomplished by the Britislr 
Association Committee in attempting to bring together the 
efforts of amateurs and others in order to elucidate some of 
the phenomena of transmission. „An International Com- 
mittee was also formed to carry on work on a somewhat 
similar character, and for its service a high-power station 
was placed at the disposal of the committee by Mr. Gorp- 
SCHMIDT at Brussels. Unfortunately, the war brought this. 
work to an early standstill. The Goldschmidt station was. 
destroyed to -prevent it falling into the hands of the Ger- 
mans. Immediately war was declared all private radio 
stations in this country, and apparently in many other 
countries, were taken over by the respective Governments, 
or were dismantled. As this occurred just before the eclipse 
of the sun, when it had been hoped that many interesting 
observations would have been taken in different parts of the 
world, so as to throw light upon certain phenomena of 
transmission under various conditions, science has lost the 
benefits of an occasion that will not recur for some time. 

As a concluding note on this subject, it may be stated. 
that the existence of “ private " radio-telegraph stations in 
different parts of the world has been the direct cause of 
much diplomatic correspondence, and it is safe to say will. 
be made the occasion of stringent international regulation 
when the time for peace readjustment comes to be argued. 
The German warships which have raided the commerce of 
the Allies have notoriously been effectively served by these 
“ private " stations in South American areas. Great 
efforts have been made by all belligerents to destroy DOMUS 
owned stations, especiallv those of high power. 

In radiotelephony there has been no great iue: 
none at least that has been made public—although there 
have been occasional statements as to remarkable results. 
obtained by Marconi telephone apparatus on Italian war- 
ships. Very little progress can be expected in this direc- 
tion until peace is restored, for at the present moment 
radiotelegraphy .is infinitely more important than radio- 
telephony. 

In telephony the most important advance has been in 
connection with automatic telephone exchanges. The 
Betulander relay system (owned by the parent Marconi 
Company) made its effective appearance in this country 
during the past year, and is remarkable in many ways for its 
departure from hitherto accepted methods. The. Western 
Electric system of automatic telephones has been installed 
at Darlington, and there seems to be a general tendency on 
the part of the Post Office to adopt automatic systems, 
though there have been rumours that the results obtained in 
the United States after a p riod of years are not all that is to 
be desired. | 

A somewhat backward step seems to have been taken by 
Hull Corporation in purchesing tlie Hull telephone service 
from the Post Office. This course had become possible. 
owing to the existence of a special arrangement, by the terms 
of which Hull Corporation will have the privilege of working 
the system within its telephone area for a number of years 


tion that was regarded as adequate 100 years ago. 
less we shall the more fullv appreciate the great advance 
that has been made in recent years in street illumination 
when we return to normal conditions. - This great reduction 
in street lighting must necessarily affect all lighting authori- 
ties adversely, as the regulations refer not only to street 
lamps (which are supplied under contract), but to shop, 
sign and domestic lighting also. In many districts interior 
as well as exterior lighting has come under the ban. 
Illumination necessitated by the war has been restricted 
chiefly to that supplied by arc light projectors. Our land 
defences and the Navy have naturally found it necessary to 
depend upon this form of illumination, and owing to the 
fact that arc carbons have been supplied to this country 
(and, in fact, to nearly all parts of the world) chiefly from 
Germany and Austria-Hungary, we found ourselves, on the 
declaration of war by Germany, faced with the possibility of 
a totally inadequate supply of these carbons. Fortu- 
nately the Witton Carbon Works of the General Electric 
Co. (established some years ago in the teeth of much opposi- |. 
tion, but which has survived, notwithstanding lack of sup- 
port in this country) has enabled the demand to be met to a 
considerable extent. Other smaller sources of supply have 
been available to the Admiralty, but there has doubtless 
been a certain shortage of carbons for ordinary arc lamp 
requirements, due to the fact that Government orders take 
precedence of all others. On the whole, we may congratu- 
late ourselves sincerely that we did not find all means of 
home supply lacking. 

In the field of telegraphy we may note that the system of 
M. Bavporis finding an increasing application in this coun- 
try, having now been put into use between London and Bir- 
mingham ; high-speed telegraphy is also being used to a 
larger extent. A Special Committee has been appointed to 
inquire into the latter subject. 

There is little to be written on the subject of submarine 
telegraph cable enterprise, the whole question being closely 
associated with the action taken by the Governments of the 


It is sufficient to say that the enemy’s cables have been 
rendered useless from the commencement of hostilities, 
that the European landline telegraphs have been rendered 
to a large extent inoperative, that one of the cables of 
the Pacific Cable Board was temporarily disabled, and that 
the activities of the German cruiser “ Emden " causcd a 
very short interruption of the Cocos (Keeling Island) cable. 
Otherwise cable communication by sea has suffered no 
serious interruption from the war. 

In radiotelegraphy, perhaps the most interesting advance 
has been the tone wheel introduced by Dr. R. GOLDSCHMIDT. 
It is probable that in the reception of radio signals there is 
the greatest room for advance at the present moment. Dr. 
GoLpscHMIDT's device is, therefore particularly interesting, 
as it places at our disposal a new means of i improving recep- 
tion. Other lines of advance have been mostly in the 
direction oi utilising ionisation in one form or another, 
and some remarkable results have been obtained in this 
Way. There is evidently still a.great deal to be done in both 
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‘circuits by power lines running parallel with them and by 
electric railways, and a report on the subject has been 
issued by the Joint Committee on Inductive Interference 
to the Railroad Commission of the State of California. In 
this country the subject is of more interest in connection 
with single-phase railway working, but this part of the sub- 
ject appears to have been scarcely touched by the Com- 
mittee. It is more difficult than the corresponding power 
problems, and much remains to be done before the prob- 
lems involved are solved. An interesting method of work- 
ing by means of auto-transformers was tried by the New 
York, New Haven & Hartford Railway last year, and 
its operation has served to reduce such interference to a 
minimum, so far as can be judged by statements made by 
tbe engineers. 

Among the legal cases of interest may be mentioned the 
notorious Long Eaton case, where the local gas company 
brought an action against the Council for giving pre- 
ferential terms tor electricity supply to those consumers who 
‘did not use gas. The verdict in the Divisional Court went 
-against the Council, and on appeal the judgment was again 
in opposition to the Council's view. An action brought by 
the local gas company against the Ilford Council, which 
-Appears to be of 2 somewhat similar character, has yet to 
be decided. Yet again there was a case against the 
South London Electric Supply Corpn., who, however, have 
‘admitted that they acted in an illegal manner in attempting 
to adopt a preferential tariff. By the time these cases have 
been decided the electricity supply industry ought to know 
what it can and cannot do in the way of a modification of 
tariffs. 

An action of a very different kind was that in which judg- 
ment was given against Messrs. Kirkland & Capper on ac- 
count of an installation in regard to which they acted as 
consultants, and which eventually turned out to be defec- 
tive. A novel view was taken as to the extent of the lia- 
bility of consultants in such matters, a view to which we 
found it necessary to take exception. 

In regard to patent actions the year has been somewhat 
uneventful from the electrical point of view. Radio- 
telegraphy has not occupied so prominent a position in this 
respect as in recent years. An action was, however, 
‘brought by the Marconi Wireless Telegraph Co. against the 
Helsby Wireless Telegraph Co. for infringement, and in this 
the former company was successful. 


REVIEWS. 


‘Copies of the undermentioned works can be had from THE ELBCTRICIAN Offices, post 
KTR on receipt of published price, adding 3d. fer books published under 2s. Add 


10 per cent. for abroad or for foreign booxs.] 
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The Law of Building, Engineering and Bhipbuilding Con- 
tracts, By A. A. Hupson, K.C., assisted by C. S. REWCASTLE, 
B.A., LL.B. 4th edition, 2 vols. (London: Sweet & Maxwell.) 


Pp. exxxvii. + 986, and pp. xvi.+680. 63s. 

Contracts relating to building, engineering and shippuilding 
occupy an important place in modern industrial life, and as 
they possess certain special incidents it is a great advantage to 
be able to refer to an up-to-date book on this branch of contract 
law. Therefore, we welcome the appearance of a new edition 
of Mr. Hudson's well-known work. The author, who bas 
-atbained a position of eminence in the legal profession, has got 
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all the necessary qualifications for writing with authority on 
building and engineering contracts ; in fact, we consider the 
new editicn of his work to be the best and most reliable work 
published on this particular subject. Not only are the prin- 
ciples of law clearly and accurately stated, but they are 
copiously illustrated by extracts from the judgments in cases 
which have come before the courts. This fact, and the re- 
ference to many American and Continental judgments which 
are not readily accessible in this country, increase the value of 
the book, not only to the lawyer, but to the engineer and archi- 
tect. We have had occasion to consult the bock on several 
questions, including points on the duties and liabilities of 
architects and consulting engineers, the pcsition of sub-con- 
tractors, arbitration, &c., and we have readily found what we 
required. 

In general, the outline of the new edition is s!milar to that 
of the last one, but it has undergone careful revision, while 
parts of it have been entirely re-written, and in every case the 
results of the latest judgments of the courts are carefully 
noted. The first volume, which runs to nearly 1,000 pages, is 
devoted to an exposition of the general principles of the law, 
and volume II. contains reports of leading judicial decisions on 
cases which have arisen out cf building contracts. After à 
short introductory chapter on the character of building con- 
tracts, the first volume contains chapters on the appointment 
of architects and engineers, the scope cf their authority, their 
duties and liabilities, their remuneration and the position 
of quantity surveyors ; then the important subjects of tendering, 
the formation of the contract and contracts with municipal 
corporaticns receive full and careful treatment. Succeeding 
chapters are devoted to the question of the performance of 
the contract, the approval of the work and certificates by 
architects and engineers, the subject of extras, the price for the 
completed contract and damages for the default of a con- 
tractor, the vesting of materials, liens and forfeiture, the 
assignment, of contracts and the position of sub-contractors, 
guarantors and sureties ; arbitration proceedings, liability for 
damage to third parties, including nuisance, negligence, trespass, 
&c. All these subjects are treated very fully, and the volume 
concludes with a short, but useful, chapter on building leases 
and agreements. 

The second volume is mainly devoted to reports of leading 
cases which have been decided by the courts, but a number of 
useful forms of tender and of contract, conditions, &c., are also 
included. Some of the reported cases have already appeared 
in THE ELECTRICIAN and other technical papers, but they are 
collected here in a readily accessible form. There are excellent 
tables of contents and cited cases, and a very full general index. 
We have no hesitation in recommending the work to engineers, 
architects and contractors, who should find it just as useful as 
lawyers ; at all events it should enable them to avoid litigation, 
which is in itself no small consideration. 


Travaux du Laboratoire Central d'Electricité. Edited by P. 
Jj Vol. III., 1912-1913. (Paris: Gauthier-Villars.) Pp. 424. 
T. 

We have received the third volume of the series describing 
investigations carried out at the Laboratoire Central D'Elec- 
tricité, bringing these publications up to 1913. The present 
volume includes the following Papers: ‘ The Physiological 
Effects of Electric Currents,” by Dr. Weiss ; “ Experiments on 
Electrocution: Carried out at the Laboratoire Central D'Elec- 
tricité by the Commission entrusted with drawing up instruc- 
tions for giving first aid to victims of Electrical Accidents,” being 
a report by Mr. Zacon ; “ A Note on the Danger of Alternating 
Currents Arising from Capacity," by Mr. Guéry; ^ Tests of: 
Dielectrics Under Continuous and Alternating Pressures,” by 
Messrs. F. Laporte and P. de la Gorce ; “ Influence of Frequency 
on Dielectric Rigidity,” by Messrs. P. de la Gorce and P. Girault ; 
“ Researches on Magnetic Measurements," by R. Jouaust; 
“ Measurement of Wave-length in Radiotelegraphy,” by R. 
Jouaust ; “ Tests of Dielectric Rigidity Made on Rubber-covered 
Cables and Wires Employed in Electric Installations,” by H. 
Bureau ; “Study of New Electric Luminescent Lamps: Action 
of Extreme Red and Ultra Violet upon the Eye,” by Messrs. A. 
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Broca, Jouaust, de la Gorce and Laporte; “Some Difficulties 
an Photometry of Industrial Luminiscent Sources: Necessity of 
employing the simplest Photometer for the Comparison of 
markedly different sources of light," by Messrs. A. Broca and 
F. Laporte; “Tests Having for Their Object the Identification 
and Classification of Insulating Fabrics: Carried out at the 
Laboratoire Central D'Electricité," by Mr. Bureau. It will no 
doubt be a great convenience to have these researches in this 


convenient form. 


FORMULIS FOR THE WINDAGE OF FLYWHEELS. 


BY E. BUCKINGHAM. 


In the course of an unsigned article on “ Flywheel Load 
Equalisers,” which appeared at page 452 of THE ELECTRICIAN 
for December 13, 1912, a formula is given for computing the 
windage of flywheels. This formula, which was deduced by 
L. Becker* from experimental data furnished him by the 
Stentens-Sohuckert- Werke, is, in the original metric units, 

P 10-57? 5D*(1-4-5B*), 
in which | | 
v=the peripheral speed in meters per second, 
D=the diameter in meters, 
B=the width of the rim in meters, | 
P=the metric horse-power absorbed in windage. 


If we use feet instead of meters, and express P in English 

horse-power, the equivalent equation is 

| P-—470x10-83/?5D?(1--0-465B?). . . . (1) 

In the formula referred to above as given in THE ELECTRICIAN 
the constant is 4-77 instead of 4-70, The discrepancy is due to 
neglecting the difference between the English horse-power of 
about 746 watts and the metric of about 736. An error of 

1-4 per cent. is of no importance in this connection, but it does 
no harm to make the correction, especially when it gives us a 
simpler constant—namely, 4-70 instead of 4-77. If, as is 
sometimes more convenient, we wish to get our result from 
the revolutions per minute n and the diameter and face in 
inches, the equivalent equation for English horse-power is 

P-10795425D15(4-1--0-0132B?).. . . . (2) 
Becker's equation agrees excellently with the six experi- 
mental values from which it was deduced, the greatest diver- 
gence being about 6 per cent. and the average oaly about 2 per 
-cent. Nevertheless, serious objection may be made to the 
form of the equation, and it appears that it will hardly be safe 
to rely on it for values cf the variables that are far outside the 
limits of the experiments from which it was obtained. For the 
equation does not satisfy the fundamental condition of having 
all its terms of the same dimensions, and sc can not be generally 
‘correct, however good it may be as an interpclation formula 
within a particular short range. 

_If a body of given shape and of a size specified by some 
dinear dimension, D, rotates about an axis at a speed of n turns 
per uni$ time, in an homogeneous incompressible medium cf 
"density, p, and viscosity, u, the power P absorbed by the 
Tesistance of the medium can depend only on n, D, p and y, so 
‘that we may write - 

P=F(n, D, p, u). . . .. . . (3) 
The nature of the dependence symbolised by this equation can 
‘be fcund only from experiment; but, whatever it may be, the 
more specific equation must be homogeneous as regards the 
‘dimensions of all its terms if it is to be generally correct. It is 
easily shown that in order that this condition shall be satisfied 
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in which only the form of the function 9 remains to be found by 


experiment. There is nothing hypothetical about this state- 
ment; rb js a necessary mathematical consequence cf the 


‘definitions of the quantities P, p, n, D and u, which enter into 
*" Riekie. Kraftbetz, v. Bahnen,” Vol. Y., p. 485, September 4, 1907. 
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sionally homogeneous is at once evident upon examination, 
for the factor pn?D* has the same dimensions as P, while the 


2 
single variable E, which appears as the argument of ọ, is 


of zero dimensions. 

If the medium in which the body rotates is air, the same 
equation (4) is applicable with sufficient approximation so long 
as the greatest linear speeds involved are nct over half that of 
sound. For we know experimentally that under such circum- 
stances the effects of compressibility are negligible and the 
behaviour of the medium is sensibly the same as if compres- 
sibility were entirely absent. 

: The foregoing is general, and is true for bodies of any fixed 
shape, the form of the indeterminate function o depending 
on what the shape is. Now, for flat discs and for steam 
turbine wheels, it is known that the windage is very nearly 
proportional to a constant power of the speed, and it appears 
from the data quoted in Becker's Paper that the same is true 
for the combination of a flywheel and the rotor of the electric 
motor used to drive it. It is, therefore, quite safe to assume 
that the windage cf a flywheel alone is propcrtional to some 
" onD? . 
constant power of n, and itfollows that « : J must contain a 
single power of n, and therefore the same power of pP as à 


factor, the other factor not ccntaining p, n, D or u, and being a 
dimensionless number which we may denote by N. We may 


therefcre write 


er = (ee yw | (5) 

of 4 pes’ 

and equation (4) accordingly assumes the mcre definite form 
P= p)tey-—“n8 to DSN, "T" (6) 


which must necessarily be satisfied for rotating bodies of any 
one shape, if it has been shown by experiment that the windage 
for any particular body of this shape is sensibly proportional to 
some fixed power of the speed n3+4, It is tc be ncticed that the 
exponents of the speed n and cf the linear dimension. D are 
not independent, but connected by a fixed relation, so that 
when the value of either has been found by experiment the 
value of the other is thereby given. 

If we pass from bodies of one shape to bcdies of another, the 
speed exponent (34-a) may change somewhat, and, if it does, 
the exponent of D must change accordingly: but for wheel- 
shaped bodies at the speeds commonly used in practice these 
variations are not large, and a remains fairly close to zere. For 
example, the windage of a thin flat disc or of a turbine wheel 
of any ordinary shape conforms approximately to the equation 

P-pSDNN, 2. ....... (0D) 
obtained from equation (6) by setting a — 0. 

On the other hand, the shape factor N may vary greatly ; 
it is much larger for a turbine wheel with long blades than for 
a smooth flat disc of the same outside diameter D, and it is 
larger for a flywheel with spokes than for one with a smooth, 
continuous web.* It must depend cn the various elements 
which define the shape, and these are either pure numbers, 
such as a number of spokes or a number of blades, or ratios of 
lengths, such as the ratio of rim width to diameter. Since N 
must be a dimensionless number, it cannot contain the absolute 
value of any length, such as D or B, but only ratios. 

If we assume, as Becker does, that in the consideration of 
flywheels with continuous webs and within the range of shapes 
that occurs in commercial practice, the only element that is 
important for our purposes is the ratio of rim width to diameter 
the shape factor N is a function of (B/D) only. And if we now 
confine our attention to a single medium such as air, so that e 
and u may be treated as sensibly constant, equation (6) as 
applied to flywheels in air may be written d 


P=nt+apsite/(~), TERREN 


* See F. Heinrich, * Zeitschr. d. Ver. Deutscher Ingen.," Vol. LVII 


"XL, p. 1950, December 6, 1913, 
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It then remains to be seen whether an equation of this simple 
form is adequate to represent the observed facts, and we 
must examine it in connection with the data used by Becker 
and with the equations by which he represents them. | 
For the combination of-flywheel and motor, Becker's equa- 
tion has the form | 
P=n?°D*7(a+ SB’), . . Sow owed) 
in which a and f are constants. The exponent 2:5 agrees well 
with the observed data on the combination ; but when it 
comes to separating the windage of the flywheel from that of 
the motor there are data for only a single speed of each machine. 
Becker assumes that the speed exponent 2-5 will be the same 
for the flywheel alone as for the combination, and on this 
assumption he finds that the observed values, which are now 
only one for each wheel, or six in all, may be represented by 


the equation P — n?5D45(a'4- f'B2). . (10) 


There are two reasons for supposing that this assumption 
is not correct, and that the exponent of n should be larger in 
the equation which applies to the flywheels alone. In the first 
place, various experiments on discs and turbine wheels run in 
the pèn air point to a value in the vicinity of 3; and, in the 
second place, the fact that the exponent of the diameter has 
had to be increased from 4-2 to 4-5 indicates that if the motor 
and the wheel were run separatelv the windage of the motor 
would vary as a lower power of the speed than 275, and the 
windage of the flywheel as à higher power. For so long as a 
single power of the speed gives an adequate description of the 
phenomena, equation (8) shews that any change in the ex- 
ponent of D caused by changing the shape of the rotating body, 
must. necessarily be accompanied by a ccrresponding change in 
the exponent of n. When we add to the fcregoing the further 
objection that the expenents of equations (9) and (10) do not 
conform to the requirement embodied in equation (8), to say 
nothing cf the fact that the two terms of the shape factor 
(in parenthesis) have different dimensions, we must conclude 
that equation (10) is not safe for general use, although, as 
remarked earlier. in the form (1) it gives an excellent reproduc- 
tion of the six values on which alone it is in reality based. 

Returning now to equation (8), which may, at all events, be 
a correct general form of equation, since it does not violate 
the dimensional conditions, we try plotting the curve 
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using various values of a to see if by a suitable choice of a we 
can make the six observed points lie on a smooth curve. We 
find that five of the points may thus be brought reasonably 


(11) 


near to a smooth curve, and that we can do no better than to 


set a=0-5, thus giving equation (8) the form 
5) 
=n? 5DE)... 
P=n3 5D (5 


The remaining point, which also seems not to lie so close to 
Becker's curves as the other five, cannot be brought into 
agreement with the others by any value cf a. It seems pro- 
bable that this point is affected with a rather large error. 

Having found that five of the six points agree fairly with an 
equation of the form (11), we find by trial that /(B/D) may be 
represented approximately by a+ f(B/D), the exponent 3-8 
piving a slightly better agreement, though not much. The 
resulting numerica] form of equation (12) will be given later, 
but we may first turn to other considerations. 

If we admit the possibility of rather large errors in the data 
at Becker's disposal, it becomes legitimate, in view of the small 
number of observed points, to pay attention to evidence of an 
indirect nature. Turning to equation (6), in which the sup- 
position that the properties of the medium are constant has 
not yet been introduced, we see that if a 0, as It 1s m equation 
(12), the windage decreases as the viscosity of the medium 
increases, and that, when other things remain constant, P is 
proportional to 1/jc..— The difficulty of imagining a satisfactory 


(12) 


physical interpretation of such an effect—the wheel taking less 
power in a wore viscous medium—Justifies us in regarding 
equation (12), or any equation in which the exponent of n is. 
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greater than 3, with great distrust, even 'though it may 


represent the given peints reasonably well. Furthermore, flat 
discs and turbine wheels behave just as we might expect from 
our previous knowledge of skin friction ; they give Pant, with 
a little less than 3, which means that « in equation (6) has a 
small negative value and that viscosity still plays a small part 
in increasing the resistance offered by the medium. There is 
no evident reason why a webbed flywheel should not behave 
very much like a plain disc or a turbine wheel. 

All things considered, it seems safer to the writer not to rely 
upon either Becker's equation, which is defective in form and 
certainlv not general, or equation (12), which is physically 
incomprehensible, although it satisfies the dimensional con- 
diticns. Instead of either of these equaticns, the indirect 
evidence would lead us to adcpt the form 


P= wDs(7) ; 


and, if we do so, /(B/D) may be represented roughly by 
a+ p(B/Dy*. 


For purposes of comparison we may now collect the three 
equations which have been discussed. The value computed 
in accordance with Becker's equation is denoted by Pp, that 
computed from equation (12) by P,, and that from equation 
(13) by P, The numerical forms of the equations are as 


. (18) 


follows :— 
Py —107155*5D1-5[4-1 4-0:0132B?], (14) 
4 
P,-10-,85pe[ e2--12040(5) i : (15) 
B\3 
P,= 10785 1-454 742(7) | (16) 


in which P=the windage in English horse-power, 
2=the speed in revolutions per minute, 
D=the diameter in inches, 
B —the width of the rim in inches. 


The nature of the agreement of values computed from these 
three equations, with the observed values quoted by Becker, 
may be seen upon examination of the table; while the dif- 
ferences for P, are large, they are not systematic. One further 
case, which has come to my notice privately, is shown in the 
last line of the table. It happens that ia this instance P, is 
nearest to the observed value, which is, however, somewhat 
uncertain, because the bearing loss was estimated and noi 
determined directly. 


noo B D , B | m ; P(obs.) : | 
Ma. p (ins). (ins). (r.p.m.) — (h.p.). | Pe. | Pe Py 
lL. xs 0-050 ^ 787 ^ 3-94 | 1,000 4-7 46. 47 5 47 
dico 0-119 | 141:7 : 169 ' 500 19-9 : 21-2 - 19-6 | 194 
d eon 0.138 | 102-4 | 14.2 | 600 66 | 66 65 '*83 
T. andi 0170 ' 173-2 ` 295 | 375 504 50-4 451 | 415 
gate 0.179 | 106-3 ; 18-9 600 9.9 10-2 '139 ; 166 
es 0-200 ` 157-5 ` 315 | 350° 307 | 30-4 312 | 307 
O11 1000 ' 11-0 720 109 , 79) 80 | 91 


The reader who has to compute the windage of an unenclcsed 
webbed flywheel may take his choice among these formule, 
bearing in mind that any equation which is based on only six 
observed points requires confirmation. In the absence of 
further data, the present writer would prefer equatien (16), 
in spite of the fact that it appears from the comparison with 
Becker's data to be the least accurate of the three. Extra- 
polatica by means cf (16) to larger values of n or D than occur 
in the table appears reasonably safe, but extrapolaticn te 
values of B/D greater than 0-2 is less reliable. ! 


— 


National Automobile Show, U.S.A.—The National Auto- 
mobile Show, which is the only motor show of national im- 
portance this year, was held last week at the Hotel Astor, 
New York. Six different makes of electric vehicles were 
exhibited against a total of 81 makes of petrol cars. The total 
number of cars shown was 528, varying from £60 to £1,200 
in. price, No commercial cars were exhibited. 


ir 


-use the word " lamps " anywhere in my former letter. 


.error in the system. 
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* Municipal Journal " express the opinion that such a practice | 


CORRESPONDENCE. 


— — 


RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: The proofs for which Mr. Sayers calls are contained in 
six articles by the undersigned which were published in 
various British technical journals, and in four lectures which 
the writer delivered to technical meetings, and which were 
commented upon in ‘the technical press. But it must not be 
for a moment supposed that I claim exclusive utterance of 
proof that a cab signal that is only audible is wrong. During 


the period of publicity of my articles and lectures—i.e., during 


the last three vears—other persons, writing to the daily 
newspapers, have shown that a cab signal ought not to be 


sudible only. 
What Mr. Sayers asserts about a visual cab signal is, of 


- course, valueless, in view of the fact that exclusively visual cab 


signals are not any longer matters of ` practical politics". 
My letter expressly mentioned a cab signal that is both visual 
end audible, which is quite another matter. 

If Mr. Sayers still doubts the fact that one open circuit. and 
two carchs will produce a dangerous error in the Great Western 
system, as described in the Institution Papers referred to. I 


‘should be very pleased to go on a locomotive equipped with that 


system and produce the dangerous error. 
The expression | signal lamps, which was wrongly attributed 


‘to me, is so obviously a printer’s-crror that; L was surprised to 


I did not 


rote that Mr. Sayers failed to recognise it as such. 
In a 


cab signalling system wortby of a test, it is as easy to find room 


‘for the necessary ramps as it is to find room for the stop-arm 


evlinders, &e., which, as is well known, have been in use for 


‘several years on the tracks of one of London's underground 


railwavs. 

Mr. Sayers is very wrong in supposing that less than three 
distinctive indications will suffice for a cab signal. The safe 
working of railways depends upon certain physical laws : and 
the dicta of “ traffic experts ” arc as powerless to affect those 
Jaws as the wishes of inventors are. Only two or three years 


‘ago many “ traffic experts " stoutly opposed that which Mr. 


Sayers’ " best information ” now favours. 
Why Mr. Sayers exempts inductive cab systems from the 


cordemnation which he accords to other forms of this © wire- 
less " nonsense is not apparent. Much has been written of 
In this 


late about an alleged “ test " of an inductive system. 
test, two distant fixed signals, one on the “ up " line and the 


-other on the “ down " of a double track route, are described as 
controlling track-contained primary circuits for an inductive 
Cab system. It has already been proved in the technical press 


that this test is signally worthless. Electrically, this inductive 


-system—apparently considered one of the best of its clas:—ts 


unpardonably wrong, since, without wasting time on a test (*), 


one can plainly see that a double earth will produce a dangerous 


N 
Bromford Bridge collision, like several others, shows that 


Mr. Sayers is gravely in error in supposing that a cab signal for 


distant indication only is sufficient, even when supplemented 


hy the train-stop. What good would a distant cab signal have 
been to the driver and fireman who (according to the inquest 
testimony) looked in vain for the Bromford Bridge home 
signal? What good would a purely distant cab system have 
heen at Reading or Cannon Street, where the drivers ^" started 
from rest, and did not pass a distant signal " ?_Tam, &c., 
Nottingham, Jon. 9. Wau. H. DAMMOND. 


PREFERENTIAL TERMS. POWER RATE AND PHOTO 
PRINTING. - 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In the issue of the “ Municipal Journal " of December 
<5, 1914 (Ref. 101) is published an inquiry from the Chairman 
of an Electricity Committee, asking whether 1t 1s illegal to 
‘upply current at power rate for Photo Printing. | 

The Town Clerk of the Undertaking in question and the 


is illegal, as it is lighting and not power. I should like, most 
emphatically, to protest against such a ruling. It must be | | 
remembered that electrical undertakers do not sell either | 
light, heat or power. Their commodity is electrical energy, 7 
and when such energy is used for photo printing it is not used 
as an iluminant, but for its actinic properties—a purely 
commercial use; and may certainly therefore be sold as 
power. | 
If the argument held good that electricity used for photo 2E 
printing must be considered lighting and sold as such, then all | 
luminous radiators would come under a similar ruling. 
The ultimate purpose for which energy is used mus? be taken 

into consideration in determining whether such use is lighting, 
power or heating, and a moment's consideration will make this 
clear. 
In all electric lighting the energy is used primarily to heat the 
carbons or filaments in the lamps to such a temperature that 
they produce light, but would anyone suggest that all such 
enerey must be sold at the heating rate ? The natural corollary 
would be the abolition of all lighting rates.—I am, &c., 
Ties penes H. FARADA Y PROCTOR, Hon. Nec. 

ee" Incorporated Municipal Electrical Association. 


NOMENCLATURE AND SYMBOLS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : Lam sure I shall be voicing the feeling of the Physical | 
Society Committee on Nomenclature and Symbols when I say 
that they are very grateful to Prof. Baily for his criticism in 
your current issue. I may add that his comments, and those 
of others who may be interested and articulate, will be carefully 
noted. For my part I shall gladly take advantage, in due 
course, of Prof. Baily’s offer of additional suggestions. Your 
correspondent. asks: What is the object of the new list of 
symbols. recommended by the Committee ? The principal 
object is to encourage uniformity in the notation and terms 
used by authors contributing to the ** Proceedings " of the : 
Society. In attempting their task the Committee have to keep 
in mind the needs and the practice of the various branches of 
pure and applied Physics, and have also to give proper weight 
to the published recommendations of similar Committees. 
Your correspondent, in urging that the Physical Society should 
adopt without question the whole of the recommendations of 
the International Electrotechnical Commission, quite over- 
looks the claims of the very different but equally authoritative 
recommendations of, for instance, the International Com - 
mission for the Unification of Physico-Chemical Symbols.— 


I am, &c., 


London, Jan. 12. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: May I call attention to a typographical error in my 
letter on the above subject in your issue of January 8th ? The 
symbol given as K for electric inductivity in the list of the 
Physical Society and for susceptibility in the I.E.C. list 
should in both cases be the Greek kappa. 1 took great pains . 
in my MSS. when writing this symbol, for I had found con- | 
fusion before, and the result shows how difficult it is to dis- 
tinguish the two. As the symbol for susceptibility it may cause 
little harm, for the quantity is seldom used, and a' mistake in 
printing would probably not cause much confusion ; but 1t 1s 
clearly not a suitable letter to represent a quantity so 1mpor- 
tant as electric inductivity or dielectric constant, even though 
C is used for capacity. With K as capacity the confusion 
would be unending.—1 am, &ec., j 


Edinburgh, Jan. 11. 


MAGNETISATION OF IRON WITH ALTERNATING | 

CURRENTS. | 

TO THE EDITOR OF THE ELECTRICIAN. | 
Sir: In his Paper on “ The Magnetisation of Iron at High 
Flux Density with Alternating Currents," abstracted in your 
issue of Jan. 8, 1915, Mr. Nicholson makes the assertion that 
with a sine E.M.F. the magnetising current has a pronounced 

triple harmonic as well as other odd harmonic terms. 


W. ECCLES. 


Francis G. BAILY. 


a eens TAM C 
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It appears to me that the oscillograph record of Fig. 1 rather 
bears out the view that, besides a fundamental with two com- 


' ponents 90 deg. displaced, a pronounced double liarmonic as 
' well as higher eren harmonic terms are involved. 


If one examines closely a B-H plot of a hysteresis loop it 


_will be seen that fora sine variation of the maynetising current, 


"frequency harmonics besides the fundamental. 


~ 


the magnetic density and hence the E.M.F. varies with eren 
Thus for'a 
particular case I have found for 

H — H, sin pt, 


B= 4H (sin pt cos p+ sin 2pt —z sin dpi+ ...). 


It is the second term of B combined with H that gives the 


; "AH 
hysteresis loss in the integral B 5, dt. The eddy current 
> ( 
losses, however, are set up by currents within the iron con- 


l ( 
forming to the general form of ,.. However, when the 


dt 


frequency or magnetic density is high the eddy current losses 


: become preponderant and then the " magnetising current "' 


conforms more closely to the shape of the E.M.F. wave. "This 
agrees with the actual finding of Mr. Nicholson. 

Obviously the same sort of thing must be true if we start 
with a sine wave of E.M.F. ; then the “ magnetising current " 
will have present a number of eren frequency harmonics to 
account for the double " S" shape of the hysteresis loop. I 


- know it has been usual to write Mr. Nicholson's equation (4) as 
. he does, but this does not affect the actual working of the 


oscillograph nor its record. 
I hope later to return to the subject and show how the 


.magnetie density varies throughout the iron, taking into 
account simultaneously the hysteresis and eddy current 
effects.—I am, &c., 


A. PRESS. 
London, Jan. 11. 


CONTRACTS WITH ALIEN ENEMIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: A short time ago you were good enough to publish a 
letter of mine in regard to the desirability of commercial men 
urging the introduction of a Bill, in the coming session, covering 
the determination of contracts with the enemy. I pointed out 


that at the end cf last session the Attorney-General promised 


to go closelv into the matter and possibly introduce a Bill, it 
only remaining with the commercial world to convince him 


. that there was unanimity as to what was really wanted, and 


that practical clauses could be formulated. 
In connection with this matter 1t is Interesting to note a law 


| book which has just been published by Prof. Finlayson Trotter 


on “ The Law of Centract during War." The book, of course, 
covers the whole field of contracts ; but 12 is markedly notice- 
able in the particular ease of continumg contracts (or executory 


contracts, as they are called in this book), that there is an 


entire absence of any legislation dealing specifically with the 
subject. and, in fact, no judgments can be cited which give 


' or in which there remains something to be done on both sides. 
: Jittle or no authority in English law as to the effect of war on such con- 


any guidance by way of precedent. 
May I quote a couple of sentences which give full evidence 


in this respect :— 


An executorv contract is a contract which is either wholly unperformed 
t There is 


tracts concluded with alien enemies before the commencement of hos- 
tilities. 
The whole state of the intimate commercial mter-relations 


between ourselves and Germany at the beginning of the war is 


quite unique. 


ull the ditheulties which have arisen. 


Trading between the two countries has de- 
veloped to a degree altogether unprecedented. In no case in 
history has a war taken place with such collateral conditions. 
We cannot expect, therefore, legislation to have anticipated 
Now, however, occasion 
demands adequate Parliamentary measures, and the electrical 
industry has considerable interests involved. The only thing 
likely to prevent any measures going successfully forward is 
for the commercial world to disagree among themselves and 
bring forward demands mutually irreconcilable —I am. &c., 


don, Jon. 9. T. W. Cork. 
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THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Generally speaking, this ‘ layer " in the upper atmo- 
sphere 1s supposed to account for long-distance wireless tele: 
graphy at night time, when the lower atmosphere is clear of 
ionic clouds. It is assumed that reflection occurs, and so the 
wave gets round the bend of the earth. Further, it is hinted 
at least, that the layer probably coincides in height with the 
region in which auroral displavs occur. It must consequently 
be at a great height, between 200 and 300 miles. 

Assuming the existence of this layer, are we also to assume 
that it exerts selective reflection on electric waves? For 
instance, we receive from the sunlight waves (which are very 
short) and heat waves (which are relatively long), and it is not 
clear why these are not reflected off by the layer on its upper 
surface. Again, are we to suppose if “ wireless " waves were 
of approximately the same wave-length as light waves that they 
would be reflected, or would they pass through as light waves 
certainly do ? 

The matter does not seem clear to me, since apparently at 
night time all wave-lengths in wireless work appear to be 
equally effective (vide Eccles, “Proc.” R.8.,(A.), Vol. LXXXVIL, 
1912, * On the Diurnal Variations of the Electric Waves 
occurring in Nature, and on the Propagation of Electric 
Waves round the Bend of the Earth." On p. 95 he states: 
“ As for the night signals, both long and short waves are pro- 
pagated . . . through the lower and middle atmosphere 
to great heights, and reflected at the Heaviside layer, and then 
they descend to earth again . .). 

The fact that the origin of “strays”: or natural electric 
waves is doubtful (whether terrestrial, or extra terrestrial) 
seems to admit the possibility of their passing through the 
layer from the outside. 

Is the layer, then, only active on one side (that nearest the 
earth), or does it exert some kind of selective reflection ? 

Whichever way one regards this question it seems to raise 
difficulties of an extraordinary kind.—I am, &c., 

Mill Hill, Jan. 11. W. H. F. MURDOCH. 


THE CITY AND GUILDS ELECTRICAL EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The examinations conducted by the City and Guilds 
of London Institute in all branches of electrical engineering 
work constitute an annual event of some importance in the 
electrical world ; the more so as considerable developments 
take place in nearly every branch year after year. 

This being so, it is surprising to find that most of the elec- 
trical journals entirely ignore these examinations, and in so 
doing we venture to suggest that they miss “ matter” that 
would be of great interest to various sections of their readers. 

Surely more than half the readers of & journal would be 
interested to know the nature and scope of the year's questions 
appertaining to their particular branch of work, and the pub- 
licity would certainly help to increase the number of candi- 
dates year by year. There is need, we believe, of encourage- 
ment in this direction. 

The perusal of carefully-set examination questions will often 
convey valuable points to the reader, and perhaps a little 
tempered editorial criticism of certain of the questions would 
not be amiss when the opportunity arose. The examiners 
reports on the results of their respective examinations is quite 
interesting matter, and the successful efforts of those exanunees 
who have distinguished themselves by gaining medals and 
prizes should be noted as a matter of course. In brief, we 
would submit that we do not make enough fuss of our techno- 
logical examinations.— We are, &c., 

London, Jan. 11. A. P. LUNDBERG & Sons. 


[We always refer to the annual report of the City & Guilds of 
London Institute, but we fear that it would be difficult to deal 
much with the examinations. Wiring is not the only subject 
of mterest, and to deal with all the electrical subjects & 
scarcely practicable.— Ep. E. | 
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BEEN FEEDERS IN PARALLEL. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır: With reference to the letter in your last issue concern- 
ing the above, I shall be glad if your correspondent will kindly 
forward to me a diagram of connections, when I think it is 
possible to produce a satisfactory reason for the trouble 
referred to. On the surface of it, it looks as if tenders should 
be invited for a new switchboard where such troubles are 
easily overcome. Similar experiences have been known with 
other companies.—I am, &c., 

Chelmsford, Jan. 11. ALFRED G. COLLIS. 

[We think it will be best if the writer of the previous letter 


will send a diagram of connections to us for publication, so that 
Mr. Collis may give the desired explanation in our columns.— 


Ep. E.] 


* THE POSSIBILITY OF SHARP DIRECTIVE WIRELESS 
TELEGRAPHY." | 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: I have read in THE ELECTRICIAN of December 18th 
Dr. Bellis article, “ The Possibility of Sharp Directive 
Wireless Telegraphy." While maintaining my rights, I wish 
to remark, for the t1me being, that Figs. 1 and 3 contained in 
Bellini’s and Tosi’s patent, menticned in this article, refer to 
my system of directive wireless telegraphy (Artom’s Italian 
patent No. 88,165, April 11, 1907), the priority of which inven- 
tion was recognised in public act by Dr. Bellini himself.— 


Tam, &c., 


Turin, Dec. 29. Prof. ALLESSANDRO ARTOM. 


THE NEW COOLIDGE X-RAY TUBE. 


As has already been noted in THE ELECTRICIAN, a new X-ray tube 
has been invented by Dr. W. D. Coolidge, of New York, and the 
following particulars of the tube, which marks a remarkable advance 
n X-ray tubes, will be of interest to our readers. 


Fic. 1.—DrErTaiLS or CooLIDGE TUBE. 


The new Coolidge tube is a direct outcome of Dr. W. D. Coolidge's 
previous invention of ductile tungsten, the physical properties of 
which enable its substitution for platinum as the target or anti- 
cathode in X-ray tubes. The advantages of tungsten for this pur- 
pose have been so marked that it is now practically universally used 
In all high-power tubes. Its superiority is due to its higher melting 
point, lower vapour pressure, and greater heat conductivity, and its 
use has led to a marked increase in the intensity of the X-rays which 


other extremity of which are welded the two copper wires (4 and 5), 
these being in turn welded to the platinum wire (6). To ensure rigid 
support for the hot filament the molybdenum wires are sealed directly 
into a piece of special glass (7) which has the same coefficient expan- 
| sion as molybdenum. The outer end (8) of the supporting tube is 
of soda glass like the bulb itself, and it is therefore necessary to inter- 
pose at (9) a graduated series of different kinds of glass to allow for 
the difference of expansion of (7 and 8). A small glass tube (10) 
surrounding one of the copper leads prevents short-circuiting of the 
copper wires (4 and 5). The tungsten filament which forms the 
cathode is heated by a current from a small storage battery which 
should be carefully insulated from the ground. An ammeter and an 
adjustable rheostat in the circuit enable the heating current to be 
rcgulated*with great nicety between 3 to 5 amperes. This range of 
current gives a potential drop through the filament of from 1-8 to 
4-6 volts, variations of the corresponding filament temperature being 
from 1,890 deg. to 2,340 deg. absolute. 
The focussing device consists of a cylindrical sleeve of molybdenum 
(11) It is mounted so as to be concentric with the tungsten fila- 
ment with its end projecting about 0-5 mm. beyond the plane of tho 


13 if 
Fic. 2.—ENuARGED VIEW OF CATHODE AND Front END or TARGET. 


+ 


latter. It is supported by two stout molybdenum wires (12 and 13) 
which are sealed into the end of the glass tube (7) (see Fig. 1). The 
sleeve is electiically connected to one of the filament leads (14). This, 
besides acting as a focussing device, also prevents any electron dis- 
charge from the back of the heated portion of the cathode. The 
anti-cathode or target (15), Figs. 1 and 2, also serves as an anod>. 
It consists of a singl. piece of wrought tungsten welded to a molyb- 
denum rod (16) of cylindrical section and supported by a molybdenum 
split tube (17). This split tube fits snugly in the glass anode arm (18) 
and serves the double purpose of supporting the anode and of con- 
ducting heat away from the cylindrical rod, and so protect the seal 
of the inlet lead (19). The bulb is made of soda glass and is about 
18 em. in diameter. The method of exhaustion is very long 
and complicated, and in the later stages of the exhaust a very heavy 
current is maintained continuously on the tube for perhaps an hour, 
the temperature of the bulb being kept from rising too high by the 
use of a fan. The pressure in the finished tube is very low. 


Fre. 3.—CooriDGE X-Ray TUBE. 


The tube shows no conductivity in either direction, even with the 


can be produced. The experimental work necessary in producing 
this new form of target led further to the development of the new 
Coolidge X-ray tube with characteristics radically different from its 
predecessors. In the older forms of tube the operation depended 
upon the maintenance of a perfectly definite gas pressure within the 
bulb, while in the Coolidge tube the gas is removed as thoroughly as 
possible, so thoroughly in fact that without a special form of cathode 
no discharge current can be passed through the space between the 


` electrodes. 


The Coolidge tube is shown in detail in Fig. 1, while Fig. 2 gives 
details of the cathode and front end of the target. Fig. 3 is an illus- 
tration of an actual tube. 

The construction of the cathode can be seen from Figs. 1 and 2, in 
Which (1) is a tungsten filament forming a flat closely wound spiral. 
this tungsten filament (which consists of a number of convolutions 
18 electrically welded to heavy molybdenum wires (2 and 3), to th | 


voltage as high as 100,000, unless the filament is heated. The tube 
suppresses any current in the direction which does not make the hot 
filament cathode. It is therefore capable of rectifying its own current 
when supplied from an alternating source. In the case of a focussing 
tube, however, the use of alternating current will very considerably 
lower the maximum allowable energy input, for as soon as the target 
becomes heated at the focal spot to a temperature approximating 
that of the filament the tube will cease to rectify completely as tho 
temperature of the focal spot rises, and will allow more and more 
current to pass in the wrong direction. Although this will not cause 
either a harmful vacuum change or a metallic deposit on the bulb, 
but it will give rise to needless heating of the bulb where it is bom- 
barded by the cathode rays from the terget, and to disturbing 
Róntgen rays emanating from the glass at this point. In the case 
of a tube which does not focus, but in which the cathode r&ys bom- 
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bard tho entire surface of the anode, the allowable energy input 
which the tube will completely rectify can be increased to any desired 
amount by simply increasing the surface of the anode. With a given 
Cesign, the amount of discharge current which cen be passed through 
the tube is determined primarily by the temperature of the filament, 
and responds instantly to changes in the same in cither dircction. 
Throvgh ordinary ranges of voltage variation the discharge current 
is independent of the voltege. ‘This is due to the fact that the 
maximum current which the elcctrons can carry can be sent by a 

comparatively small voltage. If thc temperature of the filament is 
low, only z small number of clcctrors escape from it, and, conse- 
quently, only a smell discharge current (the saturation current) can 
be sent through the tube. Incrcasirg the impressed voltage above 
that rccded for this current value ceases no further increase in 
current. It simply irercascs the velocity of the cathoce rays and 
herce the peretratir g power of the Róntgen rays. 

The tube. may be operated continuous;y without exhibiting an 
appreciable charge in characteristics, end various experiments have 
been mace to show this. The tube can be used with practically all 
existing radiographic outfits, the apparatus for heating the filament 
being the only additional apparatus nceded. 

With the Coolic ge tubc the focal spot on the sroce docs not wencer 
but remains perfcctiy fixed in pesiticn. This is in sharp contras: 
to the ordinary Röntgen tube in which the focal spot does move about 
and often so rapidly as to be noticeable even Gurirg the shorvest 
radicgraphic exposurcs; The tube is not sensitive to charges in 
gas pressure, owirg to the extremely low picssure employed. Wher 
operatirg properly the Cube shows ro fluorescence of the giess at any 
point. ‘Lhis absence of fluorescence ard of the corzespondirg local 
heating seem to point to the fect that there is ro bombardment of 
the glass by sccondary cathoce rays sent out from the target, which 
is in strikirg contradistinction to what takes place in an ordinary 
Róntgen tube. Another point of difference between the Coolicge and 
ordinary tube is that the startirg or breakdown voltage of the former 
is th» same as the runnirg voltage. Another feature is the absence of 
any heatirg of thc cathode by the discharge current, also there is no 
evidence of cathodic disintcgration even after running for several 
hours. The allowable cnergy input in the tube is limited solely by 
the size of the focal spot on the target. With a high energy input 
and sharp focussing tbe surface of the metal is liable to melt. 


The main edvanteges of the Coolidge tube are the following. The 
quantity and the penctrating ability of the rays produced can be 
varied inccpencently at the will of the operator with both case and 
rapidity. When the tube is once adjusted to the requirements of the 
operstor it rceds no further attention. Both the intensity and the 
peretration cf the X-rays cre under the complete control of the 
operetor. A higher perctration than can be obtaircd from any, 
other tube is claimed es well es a longer life. The tube can be worked 
off either alternatirg or direct current. Hence, it is possible for an 
onc-atoz in actual practice to do all classes of work ranging from tha^ 
ex'ling for the lowes: to that calling for the highest penetration with 
a single tube. Further, he can reproduce exactly what he or som? 
other operator has done before. The adjustments are rapid and 
require the minimum of technical skill. It has been found tha‘, 
once the prope: peactretion and exposure had beea determireJ. 
ridiegraphs of emy object can be duplicated time after time with 
: absolute precision. 

The working life of the rew tube has bcen estimated by Dr. 
Coolidge to be at least 1,000 hours of constant running, a great in- 
crease over the life of the old tubes. Its tremendous output, both 
for diagnostic and therapeutic purposes, is perhaps the most wonder- 
ful advantage of the tubes making it especially useful in the Róat- 
gen kinematography of the stomach and heart and in radiotherapy 
of decp-scated cancers. . In its therapeutic application, the tremer- 
dous output of this tube, with high penctration, gives a variety of 
X-ray which is more like the gamma rays of radium than ordinary 
X-rays. The treatment of deep tumours, as described by Kroenig 
and Gauss, which heretofore has required three to six hours, may now 
be accomplished in 30 to 60 minutes. Such a tremeadous vclume of 
hichly-penetrating X-roys will permit the use of adequate filters for 
protecting the skin, and it is to be hoped thet the new tube will 
supplement, or replace in great port, the use of radium. 

Hitherto Germany has practically been the sole source of supply 
for X-ray tubes, ond it is agreeable to know, now that source of supply 
is stopped, that a new and beiter tube is available. We understand 


that a large number of the new Coolidge X-ray tubes are giving most 
excellent service in the militery hospitals both at the Front end in 
this country. 


The British Thomson-Houston Co. (Ltd.), are the owners of the 
British Patents covering the Coolidge X-ray tube, and we are indebted 
to them for the informetion in this article. 


THE ELECTRICIAN, JANUARY 15, 1915. 


LEGAL INTELLIGENCE. 


Engineers' Apprentices Rules, 


A point concerning rules for engincers’ apprentices was raised last week 
in a case at the West London County Court. Wm. Henry Daniels 
(through his father) asked for an award under the Workmen's Compen. 
sation Act against Messrs. Marryat & McNaught, electrical engineers. 

Mr. Francis Watts (for applicant) said that his father desired to 
apprentice him to-an electrical engineer, and it was arranged with Mr. 

iriffiths, who was then manager to defendants, that the boy should go on 
trial. He went to the works where Mr. Griffiths passed him on to an 
apprentice named Archer who was to show him the work. Different 
people showed him how to start a lathe and about noon on June 6 he was 
at it while an apprentice named Brooks was at one next to him. Brooks 
called him to show the different things that could be put in the clutch of 
the lathe and what could not. Brooks put in a spanner, and as tho 
machinc was running at 1,400 revolutions it flew out and hit applicant 
in the left eve. The result was that he had to have the cyc taken out. 

DANIELS gave evidence and denied he knew of the rule that boys were 
not to go to a machine without the consent of the manager or foreman. 

For respondents, RICHARD MARTIN, foreman, said the rule was that a 
boy should not leave one machine and go to another without permission of 
the foreman. It was not the custom that a boy should get information 
from another apprentice ; they must get it from the foreman. | 

Brooks stated that when he became an apprentice Mr. Griffiths (the 
then manager) told him the rule was that they were not to talk to-each 
other. On the day in question he was showing Daniels what form of 
articles could be put in the clutch. When he put the spanner in the 
clutch of the lathe he thought the speed was at ` slow," but it proved to 
be at the highest. They were supposed to go to the manager for informa- 
tion, but it was a habit of the boys to get it from the older apprentices. 

Mr. SHAKESPEARE (for defendants) submitted that the accident did not 
arise out of or in the course of the boy's employment, because he had dis- 
regarded the rules of the workshop, and he also submitted that applicant 
was now able to do the work he had been accustomed to. | 

After the applicant had been examined by the medical referee, his 
Honour (Sir W. SELFE) said that whatever the rules were the practice was 
that à boy who knew more than another would give the necessary infor- 
mation on a point. He held that the accident arose out of the employ- 
ment. He was informed by the medical referee that the, boy had re- 
covered wonderfully, and was now able to do the work ho had keen 
doing. He had been earning 4s. 4d. a week, and the award would be for 
that amount, payable up to the day of the trial of the action. d 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEWBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Charcery-lane, London, W.C. . 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets ajter the title. 


1913 SPECIFICATIONS. A 
24,871 RuopEs. Variable candle-power incandescent electric lamp and switca. 
25,171 SuvpER. Electric furnaces. 
26.724 CuMMiINGS. Apparatus for indicating the speed of ships. Y 
27,477 dE Contrclling devices for Natiabis speed dynamos and their circuits. 
(7/12/12) 
28,111 SrATTER. Tripping devices for electric switches and the like. 
28.292 Havwoop.  Rezulating-devices for electric motors. 
28,409 SARGENT. CTelegraphy. ; 

A method of sending messages which consists in synchronously revolving indicators 
relatively to similar dials at thc sending and receiving stations respectively, and 
making electrical contacts in order at the sending station so as to send a sign? 
automatically from the sending to the receiving station at the instant that the 
indicator is located at a desired pcint on the dial at the sending station, whereby the 
operator at the receiving station can determine the signal sent by noting the relative 
position of the dial indicator at his station. . 

28,413 Marconis WIRELESS TELEGRAPH Co., & ROUND. Receivers for use in wireless 
telegraphy. 

A receiver for continuous waves having a vacuum tube containing a hot filament. 
a grid and a third electrode, an oscillation circuit tuned to a frequency slichtly 
different from that of the received waves and connected across the filament, and thé 
third electrode. 

28.527 AMBERTON, 


Electrical control systems and switch mechanism therefor. 


28,559 Murray. Telegraph tape transmitter. 


1914 SPECIFICATIONS. 

1,154 Western ELECTRIC Co. (Woodward. acting for Western Electric Co.) Electric 

circuit controlling apparatus. 

1,701 BRITISH THomson-Houston Co. (General Electric Co.) Fluid meters. 

1,972 Simmons. Dryvcellbatteries. ` | 
2,073 MicHouD & Duvoisin. Targets and indicating apparatus therefor. (1/2/13.) 
2,249 OLDHAM. Electro-maenetic unlocking apparatus for miners’ lamps. 

3.436 Murray. Driving mechanism for innitiplex distributors of electric telegraphs. 
3,990 Beretta. Electrical switch. 

An electrical switch comprising a series of contact pieces which may be separated 
from one another by the use of insulating sectors mounted on a rotary prismatic 
shaft driven by a fork operated by a push button. -—— 

3,659 IcRANIC ELECTRIC Co. (Cutler Hammer Manufacturing Co.) Electric circuit 

controlling devices. 

4,167 CREDENDA CoNDUITS Co. & SUMMERHAYES. 

and the like. 

4,590 PETTINGOILL. Electric light bulb. 

7,077 CcuLInson. Electrical resistances. 

8,295 WEBSTER & Stpowick. Sanding-apparatus for tramway and like vehicles. 
11,610 BoissER. Suspension of electrolytic anodes. (9/5/13.) 
11.920 MELLERSH- Jackson. (Interstate Electric Novelty Co.) Electric battery lamps. 
12.057 Ex Electric furnace particularly adapted for the manufacture of nitrides 

polls. | 
12,605 Pate & Woop. Electric heating apparatus. 


15,224 CAMPBELL. Electrically- i i i ash hoist. 
(Additien to 20,853/13) Y-operated winch, specially , applicable as an é 


Means for supporting resistance wire 
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ELECTRICAL DEVELOPMENT. 


The work of popularising the electric service on some 
organised national basis has made a number cf false starts 
in this country. At the time of the first Electrical Exhibition 
at Olympia in 1905 there existed a band of enthusiasts who 
hoped to obtain th» co-operation of the Electricity Supply 
interests within the London area on a sufficiently substantial 
scale to establish a basis of operations, from which the 
multifarious advantages of the electrie service could be laid 
attractively before the general public. These pioneers 
have since been forced tc admit that they were ahead of 
their time, and also that the Electricity Supply interests of 
the metropolis were totally unappreciative of the objects 
which they had in view. Another six years elapsed and the 
second Olympia Electrical Exhibition was held in 1911, 
and at its conclusion it was felt that the time had come 
for a co-operative effurt om the part of manufacturers, 
central station interests and technical contractors to 
acquaint the public by posters, by newspaper advertising 
and by vigorous pamphleteering with the uses to which the 
electric service could be put for other purposes than mere 
illumination. The London Companies, presumably in 
sheer desperation, then banded themselves together into 
what has become known as the Electricity Supply Pub- 
licity Committee. This Committee has passed some- 
thing of a shuttlecock existence in so far as its activities 
are concerned. The work of the Committee has been 
taken up more or less spasmodically by this company 
and that, and now it seems to have settled down to a state 
bordering on inanition in Tudor-street, E.C. Some of the 
London companies run showrooms in which they displav 
electricity consuming devices, and also have kitchens and 
restaurants, Some of the municipalities, both in London 


and the provinces, do much the same thing, and at the 
presant time a review of the situation reveals tla somewhat 
interesting fact that this work has been done with practically 
no co-operative effort. Meanwhile the British Commercial 
Gas Association has come into existence, and its activities 


| are apparent in the newspapers, magazines and popular 


periodicals of the time, as well as in the methods which are 
in vogue in the showrooms of both the municipal and 
company gas undertakings in various parts of the country, 
Both the financing and the propaganda of this organisation 
has been held up as an example, both from within and from 
without, to the Electricity Supply industry. It now 
remains to be seen what the newly-formed Development 
Committee of the Ineorporated Municipal Electrical Associ- 
ation will do in encouraging the wider uses of electrical 
energy for public supply mains. It will be remembered that 
the proposal for the founding of this body was made by 
Mr. W. A. VIGNOLEs, electrical engineer at Grimsby, at the 
time of the Birmingham Convention of the I.M.E.A. Mr. 

VIGNOLES has gone on active service, and his place as hon. 

secretary will in the meantime be taken by Mr. J. W. 

BEAUCHAMP, an equally valuable and vigorous substitute. 
Mr. S. E. FEDDEN, electrical engineer at Sheffield, has been 
elected the first chairman of the Committee, and the Com- 
mittee itself includes the names of municipal central station 
engineers who have always advocated, and in the organisa- 
tion of their undertakings practised, the policy of booming 
the electric service for both domestic, commercial and 
industrial purposes. The formation of this Committee 
constitutes another step in th» work of popularising 
electricity supply, and, even making allowances for the 
effects of the war, it should have the brightest prospect of 
success. It is enabled to commence operations at a time 
when certain important electricity-consuming devices, such 
as fires and cookers, have entered upon a period of popularity 

which is the direct outcome of their standardisation and 
appearance on the market at more or less popular prices. 

Another harbinger of tha success of the Development Com- 
mittee is the treatment of the question of methods of 
charging for domestic electricity supply by many central 
station engineers on a basis which admits of successful 
competition with gas and coal for heating and cooking 
purposes. Initially the Development Committee is a 
municipal effort, but it is to be hoped that it will achieve 
results which will encourage the promulgation of a scheme 
for the linking up with company undertakings. upon some 
combined effort which will help to popularise electricity iù a 


national sense. 
F 
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IMPORTS AND EXPORTS OF ELECTRICAL 
MANUFACTURES. 


For the week Jan. 4, 1915, to Jan. 9, 1915. 
/ 


In view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 
at foot of Exporta.) 


IMPORTS. 

Into FoLKEsTONR.- -From France ; Unenumerated. 41 pkzs. ; giow lamp parts, 92 pkes. 
Holland: Glow lamps, 166 pkes. ; glow lamp parts, 54 pkgs. 
Gu Switches, 12 pkgs. Sweden. Telephones, 12 pkys.:; electrcids, 

pkes. 

LcNDoN.- —Switzerland © Unenumerated, £84. U.S.A.: Elec. machinery, £1,830; 
lamps, £119; telephone materials. £31; copper wire, £3,343; lamp bulbs, 88 pkes., 
unenumerated, £2,476. Canada: Machinery. £250. Holland: Machinery. £15: 
lamps, £572, 268 pkgs.; wire and cable, £1,037: batteries, 26 pkgs. Sweden. Elec. 
machinery, £1.428; telephone material, £130, 12 pkgs. ; lamps, £451. France. Carbons, 
64 pkgs. ; lamps, £80. 

E M E : Cartons, 63 pkes.; unenumerated, 70 pkgs. Spain. Carbors, 
pkes. 

SOUTHAMPTCN.~-France. Arc lamps, 105 pkes.; carbons, 52 pkgs.; unenumerated 


10 pkgs. 
EXPORTS. 

To Austracasia.—Adelaide. Machinery, £1,000; telephcne materials, £584; un- 
enumerated, £544. Auckland ; Machinery, £470: unenumerated, £100. Brisbane: Un- 
enumerated, £99. Dunedin Unenumerated. £455. Gisbourne. Unenumerated, £24. 
Hawera: Unenumerated, £109. Ly:tleton ; Wire ana cable, £67; machinery, £60. 
Melbourne. Wire and cable. £26; unenumerated, £185. Napier: Machinery, £656. 
unenumerated, £20. Perth: Machinery, £767; unenumerated, £78. Sydney. Wire and 
cable. £1,197; unenumerated, £1,124. Wellington: Unenumerated, £3.643. 

AFRICA.-—Capetown : Machinery, £277; telephones, £109; unenumerated, £132. 
Delagoa Bay: Unenumerated, £28. Durban. Machinery. £275; unenumerated. £44. 
East London: Telephones, £303; unenumerated. £15. Port Elizabeth: Unenumerated, 
£392. Egypt (Alexandria): Unenumera:ed, £136. 

CHiNA.—Hankow - Wire and catle. £59. Shanghai: Wire and cable, £481 ; unenume- 
rated, £373.  Tients/n : Unenumerated, £64. 

Honc KoNc.—Unenumerated, £72. 

INDIA, CEYLON AND [Npo-CuiNA.—Bocmbay : Wire and cable, £4.344 ; machinery, £140; 
unenumerated, £140. Calcutta: Wire and cable. £1,687 ; unenumerated, £470. Colombo - 
Wire and cable, £28; unenumerated, £171. Karachi: Unenumerated. £68. Madras: 
Machinery, £210; unenumerated, £59. Singapore Unenumerated. £46. 

CANADA.— Montreal  Unenumerated, £337. Toronto: Unenumerated, £134. 

MauRiTIUS. —Unenumerated, £119. 

FRAucE.—Calais : Wire and cable, £1,406: unenumerated, £105. Havre. Wire 
cable, £1,131. Paris: Unenumerated. £158. 

SPAIN.—Rilbao + Wire and cable. £57. 


and 


Jaran.—Dairen. Unenumerated, £20. Kobe.: Urenumerated, £1CO. Tokio; Ma- 
chinery, £247. 

U.S A.— New York: Unenumerated, £103. 

SOUTH ÅMERICA.--Buenos. Ayres. Machinery, £1,029: wire and cable, £104; un- 
enumerated. £459. Callao. Cable, £5,620. Monte Video: Wi:e and cable, £546. Rio 


janeiro. Unenumerated, £65. 
IrALY.— Genoa. Unenumerated, £120. 
HOLLAND.—A msterdam: Wire and cable, £500; 
Unenurrerated, £38. 
DEgNMARK.—Coperhagen : Unenumerated, £40. 
NoRwaAYv.—Christiana : Wireless materials, £3,309. 
PoRTUGAL.—4L/sbon : Machinery, £710: urenum erated, £252. 
GnEECE.— Pireus: Unerumerated, £77. 
MALTA.-—Unenumerated, £21. 
Note.—The large number of items in these official returns under the 
misleading heading ‘ uncnumerated " relate to what is described as 


' * electrical goods " and * electrical materials." 


urenumersted, £27. Rotterdam: 


BUSINESS NOTICES. 


Messrs. Preece, Cardew & Snell advise us that they ac ta c ng into 
partnership Mr. John Ha!l Rider (who will join them in Aprl) on his 
retirement from the position of consult ng electr.cel a ad mechanics’ 
engineer to the Centra] Mining & Investment Corpn. & Rand Mines 
(Ltd.), Johannesburg. It will be remembered that Mr. Rider was, 
previous to his going to South Africa in 1910, electrics’ eng neer to 
the London County Council tre nways for nine years. The partners 
will be A. H. Preece, M.Inst.C. E., &c., Sir John Snell, M.Inst.C. E., 
M.LE.E., &c, Llewellyn Preece, M.Inst.C.E., &c., J. H. Rider, 
M.Inst. C. E., &c., J. H. Woodward, A.M.LC. E., &c., and S. 8. Moore 
Ede, A.M.LC.E. The designation of the firm w.ll be (after March, 
1915) Preece, Cardew, Snell & Rider, and the offices will be, 23 
heretofore, at 8, Queen Anne's Gate, Westminster, S.W. 


Messrs. Mossay & Co. (Ltd.) have removed to Queen Anne's- 
chambers, Westminster, S.W., where they sre continuing their 
engineering business. The firm have also mède arrangements with 
Messrs. Ransomes, Sims & Jefferies, of Ipswich, for the manufacture 
to their designs of clectrically-driven vehicles, and they are also 
acting as sclling agents for these vehicles in the United Kingdom. 


Mr. Cha-les S. Demaine has entered into partnership with Messrs. 
Lincolne & MacDougall, consulting electrical aid mechanical en- 
gincers, Melbourne. 


Walter John Clent and Jas. R. Halliwell (treding £5 W. J. Clent & 
Co.), makers of flach lamps, batteries, &c., 194, Corporz*:on-street, 
Manchester, have dissolved partnership. The business will be con- 
t nued by Mr. J. R. Halliwell es Halliwell & Co. 


John Abbott and Alfd. Pope, electrical engineers, &e., Colas Works, 
248, Belsize-road, Kilburn, London, N.W., have dissolved’ partner. 
ship. Debts by the late partners, at 42, Bolton-road, St. John’s 
Wood, N.W. 


SS 


Messrs. Scuphan & Wood, of Leeds, have laid down pleat for 
ma ^ing wooden Lell pushes, 95 per cent. of which (it is stated) hz: 
h'therto been imported from Germzny. 

Sale by Auction.—Mr. Frank G. Bowen will sell by auct’on at 624, 
Aldersgate-street, London, E.C., on Thursday, Jan. 21, at l pm., 
the stock, plant snd machinery of a motor garaze and supply stores 
end electr.cal eng neers, including some lathes and tools, electric 
motors, shaft ng, pulleys, clectr:cz! testing boards, nickel plated and 
brass motor lamps and horns, a large stock of new accessories, ol, 
speedometers, plugs, &c. Further particulars are given in sn 
advertisement. On view day prior to sale. Catalogues irom Messrs, 
J. Edward Myers & Clark, C.A., Trafalgar-bu ld.ngs, Northumber- 
land-svenue, W.C., and of the Auctioneer, 62a, Aldersgate-strect, 
and Hare-court, London, E.C. 


Patent Development.—The owner of patent No. 28,352/1910, 
for " New or improved method of forming dielectric films in aluminium 
and other electrolyte cells,” desires to make arrangements for 
exploiting same in th's country. Applications to Mr. A. E. White, 
Jessel-chambers, 88-90, Chencery-lane, London, W.C. 

The proprictor of patents Nos. 2,152 and 2,199/1913, for ** Devices 
and apparatus for electrocut/ng <n'mals,” desires to make arrange. 
ments for granting licences for working the patents in this country. 
Communications to Messrs. Haselt ne, Lake & Co., patent agents, 28, 
Southampton-bldgs., Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Under the compulsory winding-up order &zginst the Electro-Steel 
Foundr:es (Ltd.), of Do-la3ton, è meeting of the cred tors ead shz c- 
holders wes held on Friday. The statement of zffairs showed 
lanl t'es £3,199. 1H4s., assets valued at £5,000, representing unpz'd 
ecalls on shares £7,500, zad as regards contributor:cs & defic'ency of 
£3,199. 14s. 

The company was incorporated in June last, with & nominal capital of 
£45.000, to carry on the business of iron, steel and brassfounders, metal 
workers, &c., and to work an electrical process of steel manufacture. 
The promoters were Mr. F. V. Bernand, electrical engineer, who was to 
act as managing director for six years, at £500 per annum, and Mr. A. E. 
Owen. The issued capital was £30,000, the whole of which was sub. 
scribed for in cash, and called up to the extent of 5s. per £1 share. The 
Rheinische Eleetrostahl Werke had agreed to supply instructions and 
drawings for laying down plant, to supply certain electric steel furnaces, 
and to apply for the allotment. of £10,000 shares. Mr. Owen had agreed 
to sell a portion of his land at Darlaston to the company and to apply for 
£20.000 shares. The outbreak of hostilities made it impossible for the 
German company to carry out the agreement, and the company. was 
unable to enforce payment of the call upon them in respect of the £10,000 
shares. The failure is attributed to the European crisis. 

The chairman (Mr. H. E. Bvurcess) said that it was essentially a case 
for the parties to come to an amicable settlement. 

John Bellamy (Ltd.) is being wound up voluntarily. A meet'ng of 
creditors will take place on Jan. 18 at 58, Coleman-strect, London, E.C. 


Spagnoletti (Ltd.) is being wound up voluntarily and Mr. A. G. 
Morr;sh, 34 and 36, Gresham-street, London, E.C., has been appo:nted 
liquidator. | 

The General Electrolytic Parent Co. (Ltd.) is being wound up 
voluntarily and Mr. J. Barron (secretary of the company), M.ddle- 
wich, has been 5 ppo:nted liquidator. ' 

A meeting to receive zn account of the winding up of the Dry Gar 
Electric Fire Ext:ngu‘sher Co. (Ltd.) will be held on Feb. 11 at 108, 
Colmorc-row, Birmingham. 


A meeting to receive an account of the winding up cf the Argentine 
Electrolytic Synd. (Ltd.) will be held at 17, Albion-street, Hanley, 
on Feb. 8. 

The liquidator of the Grindell-Matthews Wireless Telephone Synd. 
(Ltd.), Broad-street House, London, E.C., has been released. 

The Helsby W.reless Telegraph Co. (Ltd.) is be ng wound up 
volunte:.ly, cad Mr. J. B. Edwenda ha: been oppo nted liqu.de‘or. 
A meeting ot cred:tors w.ll be held at the offices of Messrs. Kenneth 
Brown, Beaker, Baker & Co., Lennox House, Norfolk-street, London, 
W.C., 55 noon on Jan. 23. 


BULL TUI 
E ELECTRICITY SUPPLY. = 
TUNA 


EXTENSIONS. 
Clacton.— The Urban Council has decided to scrap the battery at 
the electricity works and instal a new one at 3 cost of £1,634. 
At the Council meeting last week Mr. WHEELER said they had a pro- 
gressive undertaking and one that would in the future be a great asset to 
the town. ‘There was a steady increase in the number of consumers, 8n 
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zcqu'sit.on of the Kingstown Provis‘one! Electric L'ghting Order 
(1914) from the Dublin Southern District Electric Supply Co. 

Mr. T. Heaty, K.C., M.P., who appeared for the company, explained 
that Kingstown Council had the option of purchasing the undertaking 
authorised on the terms set out in sec. 10 of the Order. He gave a lengthy 
history of the opposition encountered by the promoters and called 
evidence in support of his case. The witnesses for the company included 
Messrs. W. M. Murphy, R. Hammond, J. Tatlow and H. F. Parshall. 

No evidence was called bv the council, and after legal argumenta had 


been delivered the arbitrator reserved his award. 


consequently in the number of units generated. The gross profit for the 
past year was £360 more than in the previous 12 months, which enabled 
them to carry forward a balance of £114, against £24. "This year’s 
working would show an equally good result. 

Darlington. —Last week the Electric ty Committee reported to the 
Counc.] that it wa; necessa-y to obtgin a lditional genera‘ ng pla at. 

The maximum output of electric current was now over 2,400 kw., 
compared with 2,280 kw. last vear. It was recommended that tenders 
be obtained for both a 2,000 kw. and a 3,000 kw. set, and that application 
be made to the L.G. Board for sanction to borrow £18,550. 

The recommendations were adopted. 

Dover.—A sub-comm ttee of the Electricity Committee hes been 
formed for considering the steps to be taken to provide for additional 
alternating current plant for next autumn. 

Greenock.— The Corporation have received sanction to borrow an 
additional £30 for cxtensions of their electricity supply undertaking. 

Harrogate.—The Corporation have decided to apply for a fur ther 
loan for extensions of the electricity supply undertaking. i 

Hove.—The Council is recommended by the electrical eng necr 
(Mr. C. B. Smith) to put in & 500 kw. mixed pressure turbine set, 
with condensing plant, 2nd a battery of 115 store zc cells, two ba ttery 
booster sets, &c., èt the Leighton-ro21 works. 

In order to obtain the most economical] results from the turbine, Mr. 
Smith recommends that a superheater should bo fitted to each of the 
existing boilers. The cost of the extensions is estimated at £6,970. With 
regard to the question of the supply to Aldrington, Mr. Smith states that 
this supply could be given from the new turbine set and boosters by 
obtaining two sets of electrically driven gencrators so as to step up the 


pressure to 440 volts. | 
The Lighting Committee asks for authoritv to obtain tenders for 


carrying out the extensions suggested, and it also recommends that the 
charge for current to contractors used for demonstration purposes be 
3d. a unit. 

 Limerick.—An inquiry will be held on the 22nd inst. into the o ppli- 
cation of the Corporation for sanction to borrow £5,000 for eddi- 
tional generating plant for the clectr:c:ty works. 


Salford.—An unopposed inquiry was held on Friday last into the 
application of the Corporat:on for sanction to borrow £22,910 for the 
electricity department. j 

It was stated that the demand for electric current was growing apace 
and that the money was required for another 5,000 kw. turbine set, 
somewhat similar to the onc recently started, so that two or three of the 
old engines could be scrapped. One new modern turbine set. could do the 
work of six of the old engines, and the aim of the Corporation was to 
cheapen the supply of current. 


Stepney (London).—L«3t week the Counc:l adopted a report of the 
Finance Committee, which recommended that the Town Clerk be 
instructed to take up on loan the sums of £15,000 end £3,000 respec- 
tively from the London County Council at 4} per cent. The £15,000 
is required for mans extens:ons, and the £3,000 for house services. 


Torquay.—It has been left in the hands of the Town Clerk to ra'se a 
loan of £13,808 for new plent and machinery at the electricity works. 


important conference (at the Middlesex Guildhall, Westminster) of 
deiegates of the verious local authorities affected by this scheme. 

A letter has been sent to the London Borough Councils by the 
London County Council asking (with a view of'making their Bill as non- 
contentious at possible), for specific views upon three questions, viz. : (1) 
Is the Borough Council in favour of any attempt to establish a. morc 
uniform system of electricity supply throughout London and adjoining 
districts ? (2) Is the Borough Council in favour of the establishment of a 
central bulk undertaking from which the local undertakings can be sup- 
plied if and when required ? (3) [n view of the advantages, both imme- 
diate and ultimate, which the scheme offers to the London undertakittgs, 
upon what terms will the Borough Council be prepared to support the Bill ? 

The Law Committce of Hammersmith Borough Council, which hash : | 
the matter under consideration. thinks that these three questions should 
te dealt. with at conferences of the London Borough Councils concerned in 
the supply of clectricity. and should have been properly discussed by and 
between those authorities and the County Council prior to and not after 
the deposit of the Bill. The Council are, however, recommended. to 
forward the following replies : (1) If the need arises, and it can be shown 
that a more uniform system of electricity supply throughout London and 
adjoining districts is required, then the Hammersmith Council, as onc 
of the supply authorities, will ke prepared to take the matter into careful 
consideration. (2) If and when the supply authorities find the need for 
establishing a bulk supply station, then the local authorities who are 
authorised undertakers will, it is felt, come together and furnish the bulk 
supply, under the powers granted to them under the 1909 Act. (3) Upon 
the face of the Bill, and the report of the County Council, the scheme, as 
submitted by the County Council, offers no advantage, either imme- 
diately or ultimately, to London electricity undertakers who are local 
authorities, and in such circumstances the Council cannot support the Bill. 

Hammersmith Law Committee also recommends the Council to petition 
against the London Electric Supply (No. 2) Bill. 

.Luton.—The Fire Brigede Sub-Committee recommends the 
installation of the Knight fire alarm system at a cost of £450... . 


Newcastle West (Limerick). The Town Commssoners have 
passed a resolution in favour of the clectric'ty supply scheme, pro- 


posed by Mr. Wm. Phelan, J.P. 
Selby.—Tke Rurz! Counce | de? ded on Monc2; to support the BUI 
of the Yorksh're Electric Power Co., for powers to supply electi.c 


current in the rural district. 

Walsall.—It is announced that the Corporation electric supply 
undertaking hes a much brighter outlook at the commencement of 
1915 than has been the case at the beginning of many pest years. | 

It will be remembered that the Council recently adopted the bold 
policy of replacing the old generating station and plant by a modern 
station on a new site. The erection of this is now progressing, and, to- 
gether with the proposed alterations of system of distribution, the 
management is looking forward to a great reduction in costs. Under the 
advice of the recently appointed manager (Mr. H. A. Howie), the scale of 
charges for lighting, heating and cooking has been revised and alternative 
tariffs provided, including a rateable value scheme of charging for 
domestic supply. A sales department has also been instituted and in 
connection with this a showroom (which is conveniently situated in the 
centre of the town) was formally opened on th 5th inst. by the Chairman 
of the Electricity Committee (Councillor D. Hayward) in the presence of 
the Mavor and members of the Committee. The Chairman remarked 
that the inauguration of the showroom and sa!es department marked the 
commencement of a new and, he believed, prosperous era in the history of 
the undertaking. 

The Mayor (Ald. Cotterell) congratulated the Electricity Committee 
on the progressive policy which they were now pursuing. 

Watford.— At a recent mecting of the Electric L'ghting Committee 
the quest’on of recons der:ng the Norwich system of charging was 
ri: sed and the electrical engineer (Mr. A. W. Barham) was d rected to 


report on the matter. | 

Wimbledon.— The Electricity Committee has decided to charge 
14d. per unit for energy used for lighting houses occup‘ed by Belgian 
refugees end ther helpers and by the Wimbledon Recru:t'ng Com- 


m.ttee. 


LIGHTING, POWER & HEATING NOTES. 


GENERAL. 

Bath.—Messrs. M'rrlecs, Bickerton & Poy heave Leen asked to 
inspect the Diesel eng ne st the electricity works ond to submit 
est.mete of cost cf zltering, completing snd re-s:sembl ng sume, A 
fee of 20 gu/nez3 will be pa'd for the report, but if the Counc ] place 
the contre2t w.th the firm the fee w.1] merge in the contract price. 


Carlisle.—On Tuesdz the Counc’! cons‘dered the Electricity Com- 
mittee’s recommendat'on to reduce the price of electric current sup- 
plied on the restricted hour system. 

The reduction proposed was explained by Mr. GrnBBiNGs, chairman of 
the Committee, who said that the current could only be supplied on 
those terms under certain conditions during restricted hour and when 
the plant would otherwise be idle and unremunerative. Really, it was 
not proposed to make any alteration in the scale of charges agreed upon 
by the Council, but simply to make an additional charge, and thus pro- 
duce a profit which would not otherwise be obtained. 

The Chairman of the Gas Committee and others opposed the proposal. 
Certain members regretted the friction which existed between the two 
Committees, and ultimately it was decided to refer the matter back. 

Greetland (Yorks.).—The Electrical Distribution cf Yorkshire 
(Ltd.) have explained to the Council that the cause of the delay in 
diving a supply of electricity in the district is due to inability to get 
the necessary cables, 

The cables had been on order for some time and would have been 
delivered but for the fact that the manufacturers had been seriously 
hampered by enlistments, while they had to give precedence to Govern: 
ment work, They hoped to be able to supply the district in carly spring. Parrcw-in-Furness.—At the lest meeting of the Council plans were 
d Kingstown Provisional Order Arbitraticn.—Cn the 7th .nst. Mr. ap xoved for & power house in Br:dge-ror.d for Messrs. V ckers (Ltd.) 
". Brown, K.C., the zrb:trator sppo:nted by the Board of Trade, It was reported that the firm had discovered it was short of electric 
commenced the a-bitration proceedings in connection with the ' power to drive the ever-increasing number of machines which are con- 


L.C.C. Electricity Scheme.—On Thursday next there w:ll be zn 


Jg 
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stantly being put down in their works, and about two months ago the 
Council. sanctioned a scheme for a supply of electric current to the com- 
pany for a period of years. Now the company are putting down a new 
power house to further help the firm with additional electric power. 

Tunbridge Wells.—The Lighting Committee proposes to substitute 
two 300 c.p. half-watt lamps for each of the nine arc lamps in three 
Streets. 


West Ham.—The electrical engineer (Mr. J. W. Beauchamp), 
having reported that the Hart Accumulator Co. proposed to put in 
a fairly large installation for office heating to be used during long 
hours, the Corporation is recommended to give the firm a supply on 
terms similar to those agreed upon with the Stratford Co-operative 
Society. 


Wolverhampton.—A supply of electric current is to be given to the 
sewage works for power and lighting. 


TRACTION NOTES. 


Birmingham.—In moving the minutes of the Tramways Committee 
àt the meeting of the Corporation last weck, the chairman (Mr. 
Barrow) said that a number of complaints had been received as to 
the insufficiency of the tramway services on some routes. 


Mr. Barrow explained that about 1,200 men had left the department 
to enlist in the military and naval forces. and so far the department had 
only been able to secure about 600 men to take their places. It required 
time to train a motor-man, and there were not suflicient trained men to 
keep up the full services. It was necessary, therefore, to reduce the 
services on several routes. It was not their fault that that was done, 
for every effort was made to get fresh men and to increase the services. 


Croydon.—The electricity suppiy department have decided to pur- 
chase an electric automobile to be used for demonstration purposes. 


Sheffleld.—The Tramways Committee has decided to convert 12 
s:ngle-deck cars into double-deckers. 


Cardiff.—The Tramways and Electric Lighting Committee has 
authorised the doubling of the tramway from the City-road to Milton- 
Street at à cost of £7,000. 


TELEGRAPH NOTES. 


Radiotelegraph Notes.— The Argentine Government having proved 
that two steamers belonging to the Hamburg South American Co., 
which fly the Argentine flag (the “ Presidente Quintana " and the 
“ Cabo Corrienres ") had misused their radiotelegraph installations, 
thereby infringing Argentine neutrality, has issued a decree by which 
all coasting vessels are to have their radio apparatus sealed by the 
port authorities, and same are only to be used in case of danger. 
Operators must be Argentine citizens, and will be regarded as agents 
of the maritime authorities. 

| 


NR 
= EMPIRE NOTES. = 
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Australasia. —The « Austra'ian Mining Standard ” says a memo- 
randum on the subjec: of the 'ighting rate, drawn up by the 
Public Works Committee of Melbourne City Council, has been 
adopted by the Council. 


The Committee recommended that the differenee (estimated at £2,895) 
between the cost of public lighting for the next year (£14,843) and the 
total receipts from the lighting rate be charged against the clectric supply 
undertaking. The Council have also reccived & report from the Electric 
Supply Committee recommending that authority be given for the pur- 
chase of plant and materials for extensions of the electric supply 
undertaking at an estimated cost of £71,289. The Committee asked for 
directions as to whether negotiations should be made with Willans & 
Robinson for à 5,000 kw. three-phase turbo-alternator with a Siemens 
generator, or whether tenders should be invited for the supply of the 
plant. Thecity electrical engineer (Mr. H. R. Harper) stated that it was 
necessarv to take immediate steps to procure an additional generator 
for the winter of 1916. It was difficult to say how long it would take an 
English manufacturer to manufacture and export a plant of that size. 
The Council had two Siemens generators, and Mr. Harper thought that 
it would be more economical to obtain another. A statement forwarded 
by a representative of Siemens Bros. Dynamo Works was read, which 
stated that 40 per cent. of the shares of Siemens Bros. Dynamo Works 
were held in England. In Australia last year, roughly, 15 per cent. of 
the goods purchased was made in Germany, and the remaining 85 per 
cent. in England. There were few Germans amongst the 7,000 employés, 
and in 1880 the firm was registered at a British limited company. Over 
700 employés were serving for England in the present war, and the 
dependents were liberally provided for by the firm. The Council, how- 
ever, decided to call for tenders for British made machinery, and that no 
tender in which German or Austrian eapital or work were concerned be 
considered, 
Melbourne Council are recommended by the Electric Supply Committee 
to adopt the principle of substituting metal filament lamps for carbon 


— ay 


DU 
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filament lamps for renewal purposes, such renewals ta be restricted to 
lamps taking not less than 40 watts ; that an extra charge of jd. per unit 
be made for current consumed by such lamps. The revised arrangementa 
are to come into operation as soon as sufficient stocks of metal filament 
lamps are obtainable, and authority has been given to invite tenders for 
the supply of 62,500 assorted metal filament lamps (equivalent to about 
15 months’ requirements), at an estimated cost of £3,906. The city 
electrical engineer (Mr. H. R. Harper) states that the change over when 
completed will result in a reduction of sales of about half a million units 
per annum, equivalent to a reduction of about £6,000 per annum in 
revenue, 

Sydney (N.S. W.) have referred back to the Electric Lighting Committee 
a recommendation that during the present European war a 10 per cent. 
preference be given to British-made goods and 5 per cent. to our Allies, 
in preference to neutral countries, and also that ‘“ British eompanies " 
be taken to mean companies where a majority of shares are held by 
natural-born subjects of the British Empire. 

The Council have adopted a report by the city electrical engineer (Mr. 
H. R. Forbes-Mackay) regarding a recommendation by him for the 
acceptance of a tender by the Australian Metal Co. for a 5,000 kw. turbe- 
generator. Mr. Forbes-Mackay stated in the report that, as the sugges- 
tion had been publicly made that he was actuated by some mysterious 
and probably some improper motive, he attached a copy of the schedule 


of tenders attached to his report of March 7, 1913, showing that for the 


complete plant the formal tender of the Australian Metal Co. was the 
lowest by more than £2,000. 

The Council have also adopted the following recommendations of the 
Electric Lighting Committee : That the Council accept the parts for the 
replacement of broken parts of steam turbine No. 11 from the Australian 
Metal Co., and obtain a renewal of the complete machine at no cost to the 
Council (provided the company is in a position lawfully to supply the 
parts); and that the contract entered into with the British Westinghouse 
Co. for parts to replace such broken parts be not further proceeded with, 
but the Council are to make good to the British company any loss occa- 
sioned to them by the cancellation of the contract; that in view of & 
report by the City Electrical Engineer, dated Oct. 28, 1914, regarding the 
supply of cell regulating switches for the storage battery at the Phillip- 
street sub-station, which were to have been supplied under the original 
contract by the A.E.G., authority be given for these switches being 
accepted from the Electric Storage Battery Co. (Philadelphia), and the 
Council approved of a payment of not more than £2, as an extra 
for the extra copper necessary for the connection of the cell switches. 

Tenders " (Melbourne and Sydney) says Brunswick (Victoria) Council 
have accepted the offer of the Commonwealth Bank to lend the Council 
£10,000 for 20 years at 44 per cent. for extending their electric supply 
undertaking. It is proposed to extend the mains to every street. 

Toowong (Queensland) Council have affirmed the principle of establish- 
ing a scheme of electric lighting in the town, and have resolved to apply 
for the necessary order in council, A Committee has been appointed to 
collect information. 


Dalby (Queensland) Council have had plans and specifications prepared | 


for an electricity supply scheme. 

Coonamble (N.S. W.) Council have entered into an agreement for the 
supply by the Australian Electric Supply Co. of electric current for light 
and power. The contractors will provide a 60 kw. plant. The distribu- 
tion will be on the three-wire system at 240 and 480 volts. 

The Australian Electric Supply Co., who are supplying electric current 
in Ballina and Cobar (N.S.W.), are extending the plants at both places. 
The extensions include Cambridge suction gas plants and Tudor batteries. 
The consulting engineers are Messrs. Kay, Macnicol & Co. as. 

The Victorian Railways Commissioners have announced that tenders 
are about to be invited for the supply of the masts and bridging to support 
the overhead wires for the first section of the electrified suburban rail. 
ways. Several motor coaches are under construction at the Newport 
workshops and about 100 existing cars have been altered for electric 
driving. A number of the motors for the coaches have been shipped, and 
the rail bonding has been completed between Brighton Beach and San: 
dringham for both up and down lines. Practically all the foundation 
work for the first section of the Newport power station has been com- 
pleted, and operations are being pushed forward on the second section, 

An application to the Inter-State Trade Commission for a preferential 
tariff in favour of British telephones has been opposed by Mr. C. E 
Howie, manager for J. Bartram & Co. Rpty. (Australian representatives 
of the Ericsson Telephone Co.), on the ground that departmental pre- 
ference equal to 10 per cent. was already given. The Postmaster- 
General's department bought ite instruments from the merchants, 8n 
did not import them (in which case they would come in duty free). Mr. 
Howie said his company did not oppose British preference generally, but 
they objected to preference twice over—by the department and under 
the tariff. 

Various representations have also been made to the Inter-State Com- 
mission for alterations in the tariff with respect to electrical supplies, 
Mr. W. J. Mountain, local secretary of Melbourne Electric Supply Co. 
applied for a reduction of the duty on electric incandescent lamps. These 
lamps (he said) were not made in Australia, and the duty on them 
hindered their sale. Mr. F. W. Clements, chief engineer to the same 
company, asked for a reduction of the duty on electric generators for 
direct coupling to steam turbines. Mr. Jas. Wilson, manager of T 
British General Electric Co. (Sydney), asked for a British preferentia! 
tariff of 10 per cent. on certain electrical appliances. There had been 
serious competition to contend with from American and Continente 
manufacturers,who did not supply goods nearly up to the British standa 
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bound up more than ever in ties of mutual trust and friendship, hy bring- 


The New Zealand State Railways Department is considering a report 
bv its gencral manager on proposed extensions and improvements of the | ing together manufacturers and buyers of goods and in many other ways. 
svstem, including the erection of new engine building sheds at New- | But they find great difficulties in carrying out their duties through lack of 
market, the adoption of rail motor service for suburban traffic in the | funds, as the call upon them has been greater than ever before, and their 
larger cities, the substitution of e'ectric lighting for gas on main through | Belgian supporters are now unable to send their usual remittances. 
trains, &c. The estimated expenditure is £3,250,000. Applications for membership and contributions to be sent to the general 
South Africa,—The “ Africen World” scys the question of the | secretary (Mr. P. Dorchy), 24, St. Dunstan’s-buildings, St. Dunstan's- 
electrificction of the Reef re'lwzy is ngon being considered. It is | Pill, E.C- 
proposed to obta’n electrico] energy from the Victoria Falls and Diplomatie and Consular Serviees.— The fiith report of the Roycl 
Transvzsl Power Co. if suitable terms eon be rrronged. Comm ss:on on the C.v.1 Service, wh'ch wos issued lest week, de:.!a 
with the Di plomctic «nd Consuls? Sers ices and the Fore gn Office. 


FOREIGN NOTES. In regard to the Diplomatic Service, it is stated that the official con- 


. ditions of entry fix the amount of the private means required at a mini- 

Formosa.—A Consulor report states that considerable improve- | mum of £400 a vear. The effect is to limit candidature to a narrow circle 

ments were effected in Tekow harbour in 1913. Two 15-ton and six | of society, and of the successful competitors for attachéships from 1908 

2.ton electric cranes are in position; gnd the number of the letter | to 1913 no fewer than 25 out of 37 came from Eton, while all but a very 
is to be greatly increased. Steel warehouses, covering 43,200 square 


small fraction had been cducated at one or other of the more expensive 
feet, have been erected, ond others covering an edd.tional 280,800 public schools. The Commissioners make various recommendations, 
, UCM, 4. * E . b. , 
square feet are contemplated. . 


including the adjustment of future salaries and allowances in the Dip- 
lomatic Service so as to make it possible for a member of that Service to 
' Germany.——A Consular report on the trade of Hamburg for 1913 | live upon his official emoluments. 
states thet the number of passengers carried on the new Hamburg In regard tq the Consular Service, the Commissioners recommend that 
electric urban ra/]way (Hochbahn) wes 39,000,966, aga nst 23,700,977 recruitment should he by open competition in all branches of the Con- 
(for 10 months) in 1912. The relway was not open until March 1, sular Service. The principle should be adopted of taking young men at 
1912. The totel rece: pts were 5,262,339 marks (agznst 3,093,281 ncn ne eu M I SR RCRUM 
mee ka) allowing of # dividend of 5$ per cent. Extensons OE the training probationers should be appointed to the grade of Consular 
system are in progress. À l l Assistant and placed under the charge of a selected Consul at an im- 
. Exports from Hamburg to the United Kingdom included incandescent 
electric lamps valued at £112,882 (compared with £201,663 in 1912 and 
£281,854 in 1911). | 


portant station to learn practical work. 
German and Austro-Hungarian Exports.—In a pa:mphic! recently 
A report from Emden states that a new 65-ton travelling electric tower | issued by the Commercial Intelligence Department of the Board of 
crane is in course of construction of the Nordseewerke Shipbuilding yard. 
Holland.—A concession has been granted to the Province of 


Trade it is stated that the value of the clocks and parts thereof ex- 
ported from Germany in 1912 was £1,128,800, and from Austria- 
Overijssel for the equipment end operst:on of works for the supply 
of electricity for power and lighting purposes. 


Hungary in 1913 £9,929, while the exports from the United King- 
Japan.—A consular report states thet imports from the United 


dom in 1913 were valued at £45,300. 
During 1912 the value of counting mechanism, automatic measuring, 
Kingdom to Kobe in 1913 included insulated electric wire valued at 
£21,680. 


and registering devices with clockwork exported from Germany was 
In electric machinery there is no conspicuous increase to report. The 


£123,900, and her principal markets were Argentina (£22,200), Russia. 
(£13,450), Switzerland (€11,150), Italy (£6,500), the Netherlands (£6,250),. 
main part of the business in electric motors, generating machinery, &c., 
was divided about equally between the United Kingdom, United States 


Roumania (£5,150), &c. 
ut ; Trade and Industry in 1914.— Tl:c Chamber of Commerce “Journal”. 
and Germany. The completion of the Ujikawa hydro-electric works 
has to some extent inctcased the demand for cicctric motors for running 


ior January contains an interesting review of t! e trade and industry 
small power factories. The construction of c'ectric railway systems 


of the United Kingdom in 1914. 
continues, but most of thc orders for equipment go to the United States It is stated that, “ PERRE (1) trade with Germany, Austria- Hungary 
and Germany. i and Turkey hes keen entirely cut off by the war; that in order to prevent. 
: - supplies reaching the enemy the exportation of a very. large number of 
Paraguay.—A report on the trade ‘of Porszuzy for 1913 says | articles is'totally prohibited, or only permitted under severe restrictions ; 
traffic on the electric tremwsy 5t Asuncion (the property of the | that the shortage of tonnaze and the heavy cost of freight and war’ 
Asuncion Tramway, L'ght snd Power Co.) commenced in July, | insurance considerably hamper business; that many of our factories 
1913, end before the end of the veer £ service of electric trams with | are working day and night on supplies for the British and Allied Govern- 
first elas rolling-stock wss in operat:on over 16 miles of lne. ments, the output of which is not reflected in the trade returns; that 
The supply of electric current for private lighting and also the street | Many lines of goods hitherto imported from foreign sources have now to 
are lighting were taken over by the company in March, 1914. The ke made in this country for home consumption, and that thousands of - 
company contemplate working by means of electric traction the railway workers have joined the colours, it is really extraordinary that in the first 
to San Lorenzo, a village some 6 miles from Asuncion which has for 
several years been served by a steam tram or railway. 


four months of the war period we were able to spare over £104,000,000 : 

worth of British goods for export. The iron and steel industry was early - 
The plant of the public telephone company has been recently destroyed 
by fire. Another company is about to instal a telephone upon the 


in the year facing the serious competition of imported finished and half- 
automatic system. 


finished products, chiefly from Belgium and Germany ; some steel works. 
were closed, others on short time and many iron furnaces were taken off 
í quoc; | blast. The war changed the whole aspect of affairs; the imports 
rales e West Africa.—In o report or 1913 from pur e 5i from Belgium and Germany ceased, and the iron and steel industries are 
ted that the electric lighting company haa been supply ng eicetr.e | fully employed, largely on work for the British and Allied Governments, 
current for l'ght/ng regulerly to the mun:c:pzlit:es of Benguells, | but also in mecting the increased demand from the shipyards. © A great. 
Lobito ond Catumbella since Merch, 1913, and orders for priveste deal has," it is stated, “keen written of late as to ‘capturing’ enemics’ 
lighting are be'ng received. trade—much of it sense, but still more of it nonsense. Many dilettante 
The company’s concession is for 99 years and at present the company is | commercial experts, who have probably never keen inside a factory and 
encountering great difficulties in obtaining payment from the munici- 
palities for public lighting. It is stated that Benguella paid for the first 
quarter in full, but since then only in small instalments, and the arrears 


who have no practical knowledge of how trade and industry are financed | 
and conducted, freely lavish allegations as to lack of initiative and out-of-. 
are accumulating. The municipalities of Lobito and Catumtella have 
paid nothing. 


date methods on the part of British manufacturers and exporters, and 

airily discuss the ‘ capture ' of the export trade of Germany and Austria- 

Hungary, valued at over £600,000,000 per annum. We have no desire 
 Russía.—An careement hes been concluded between the Russan 
ond Mongolo5n Governments which grants the Russen Central 
Admin'strst'on cf Posts end Telegrephs a concession for the con. 


to discourage encrgy and enterprise in making the most of every oppor- 
tunity for extending British trade—far from it—nor is it denied that in 
struct'on of ə telegraph l.ne from the settlement of Monda, in the 
Government of Irkutsk, to the Mongol'an town of Ul:csuto: 


some directions our methods of business are capable of improvement. 
MISCELLANEOUS NOTES. 


But to spread broadcast throughout the world the idea that British trade 
Belgian Chamber of Commeree in London (Inc.).—The committee 


and industrv is conducted on out-of-date principles is not only untruc, 
but is calculated to defeat the object which. presumably, such critics , 
of the Chember is appealing to British manufacturers end merchants 
for support. ; 


have in view. Up to now it has not been possible to do a great deal more 
than to survey the field and to pave the way for strenuous competition 
at the right moment, and much assistance in this direction. has been 
afforded by the Board of Trade, the London Chamber of Commerce and 
It is pointed out that the Chamber has rendered valuable services 
since 1890 to industries and commerce between the two countries. Since | price and even the payment of export bounties), and it is suggested that 
the beginning of the war thcir task lias become much more arduous | this aspect of the question merits careful study by the Government and 
through all the various questions, due to the difficulties of trade. After commercial men with a view to solving what will undoubtedly be an . 
urgent and difficult problem in the near future. Similarly, ‘ with regard 


other bodies," It is anticipated that after the war Germany will leave 

no stone unturned to recover lost trade, and will neglect no possible means 
the cessation of hostilities they will have very important duties to per- ro | | | 
form in helping the commerce of the two countries, which are now * to extending competition with the enemies! trade in neutral countries, 
GQ: 


of achieving that object (such as unloading stocks of goods at below cost 


* 
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finance is the keystone of the commercial edifice, and until the inter 
national financial position returns to a more or less normal condition— 
to say nothing of the high pressure at which so many of our chief in- 
dustries are at present working on war requirements—it is futile to abuse 
British merchants and manufacturers for alleged neglected opportunities. " 
In conclusion it is stated that the prospects for commerce and industry 
in 1915 depend upon how soon and on what terms peace is declared. 
When the war comes to an end a large part of Europe will have to he 
reconstructed, and no country should be in a better position than the 
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! coionial and foreign papers, reporting agencies, &c. 


United Kingdom to undertake this work ; peace will release an enormous . 
number of vessels, thus lowering freight rates: while the unrestricted | 


export of all commodities from this country, the absence of heavy charges 
for war insurance, and a more stable financial position throughout the 


world should enormously stimulate business. 


Trading with the Enemy.— Thc following Proclamstion has been 
issued :— 

Notwithstanding anything contained in paragraph 6 of the Trading 
with the Enemy Proclamation No. 2, transactions hereinafter entered 
into by persons, firms or companies resident, carrying on business, or 
being in the United Kingdom (a) in respect of banking business with a 
branch situated outside the United Kingdom of an enemy, person, firm 
or company, or (b) in respect of any description of business with a branch 
situated outside the United Kingdom of an enemy bank, shall be consi- 
dered as transactions with an enemy ; provided that the acceptance, 
payment, or other dealing with any negotiable instrument which was 
drawn before the date of this Proclamation shall not, if otherwise lawful, 
be deemed to be a transaction hereinafter entered into within the meaning 
of this paragraph. i 

Unauthorised Wireless Telegraph Apparatus.—At Ramsgate Police 
court, on Monday, Henry Summers, a smack owner, woa fined £10 for 
having in his possession, without the permission of the Postmoster- 
General, component parts of apparatus for sending or receiving 
messages by wireless telegraphy. 

It was stated that if an acria! had been erected one of the receivers 
could have been put in order in two hours. 

Defendant said he knew nothing of wireless telegraphy, but thought he 
could dispose of the apparatus, which he bought in 1913. As he had not 
done so, it had been lying openly on his premises ever since. He thought 
he had not to report its possession unless he intended to use it. 

A Court-martial was held at Manchester on Monday and Tuesday 
on Frederick Goddard, a printer's reader, who was charged with being 
in unlawful possession of a wireless telegraphic apparatus, but after 
hearing evidence the accused was acquitted. | 

Willing's Press Guide.—We have received a copy of the 42nd 
(1915) edition of this useful publication. 

It contains the usual complete alphabetical list of British newspapers 
and periodicals, lists of the same publications classified under trades, 


M 
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Motor-Generator, Power Board, &c. 
: Tenders are invited for the supply of a Motor-generato., 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Post. 
master-General's Department. Tender form, specificatiors, 
&c, may be obtained from the Commonwealth offices, 72, 
Victoria-street, London, S.W. Tenders to the Deputy Post- 
master-General, Brisbane (Queensland) by March 10. See 


advertisement. 


Telephone Material. 
Tenders will be received by the Deputy Postmaster-General, 


Sydney (N.S.W.), until 2:30 p.m. Feb. 10 for supply at Broken 
Hill, N.S.W., of Switchboard Material, including Jacks, Relays, 
Lamps, Plugs, Terminals, &c. (schedule No. 432, N.S.W.); and 
312 yds. Switchboard Cable, containing 84 Conductors (schedule 
No. 435, N.S.W.) Specifications, &c., from the Deputy Post- 


master-General, Sydney. 


Generators, Switchgear, &c. 
BECKENHAM Electricity Committee want tenders by 4 p.m. 


L, Jan. 25 for a 120 kw. d.c. Generator and Switchgear,-to be 
coupled to 120 kw. steam alternator. Specifications from the 
Engineer and Manager, Electricity Works, Beckenham. 

Borron Electricity Committee want tenders by noon Feb, 11 
for the supply and erection of lt. Sub-station Switchgear. 
Specification, &c., from the Borough Electrical Engineer. 


Motor Driven Laundry Machinery. 
PrvMovTH Guardians want tenders by Jan. 20 for supply and 


erection of Laundry Machinery, to be driven by electric motors 
or gas engines. Particulars from the Master of the Workhouse. 


—P Geese 


| 


| 
| 


JUIN YR 


TENDERS INVITED. 


QUINTILIAN GR 


professions, &c., and under the periods of publication, metropolitan and 
suburban papers under districts, provincial papers under towns and 
under counties, sections showing titular changes and amalgamations, 

We find the book 
indispensable, and its price is only Is. 

Imports.— The following are official values of electrical machinery 
materia! and apparatus imported into this country (7) during Decem- 
ber, 1914, and (^) during the whole of 1914, with increases or de- 
creases compared with corresponding periods of 1913 :— | 

Electrical machinery (a) £165,537 (increase £43,938), (b) £1,519,388, 
(increase £173.388) ; telegraph and telephone cables, (a) submarine nil, 
other than submarine £2,150 (decrease £2,407), (6) submarine £1,899 


| (increase £1,899), other than submarine £48,973 (decrease £10,197; 


telegraph and telephone apparatus (a) £28,326 (increase £6,212), (b) 
£222 302 (decrease £29,456) ; other electrical wires and cables, rubber 
insulated (a) £14,860 (decrease £18,418), (b) £245,473 (de ease £133,364) ; 
with other insulations (a) £1.069 (decrease £6,362), (6) £39,710 (decrease 
£14,139); carbons (a) £10,383 (decrease £5,865), (b) £124,932 (decrease 
£38,512): glow lamps (a) £6,450 (decrease £17,547), (6) £120,496 (de- 
crease, £75,537) ; are lamps and electric scarchlights (a) £38 (decrease 
£312), (b) £3,252 (decrease £546); parts of arc lamps and searchlights 
(other than carbons) (a) £5,959 (decrease £5,484), (6) £90,325 (decrease 
£24,932); primary and secondary batteries (a) £6,907 (decrease £4,879), 
(b) £88,233 (increase £1,548). Total of electrical goods and apparatus, 
other than machinery and uninsulated wire, (a) £89,916 (decrease £65,031) 
(b) £1,241,033 (decrease £345,361). 

Exports.— The exports of electrical machinery, material, &c., (1) 
during December, 1914, and (^) during the whole of 1914, and the 
increases and decreases compared with the corresponding periods of 
1913 are as follows :— 

Electrical machinery (a) £105,972 (decrease £93,378), (b) £2,146,530 
(decrease £122,883); telegraph and telephone cables (a) submarine 
£16,571 (decrease £70,704), other than submarine £22,551 (decrease 
£35,506), (b) submarine £490,064 (decrease £1,413,851), other tnan 
submarine £314,066 (decrease £397,263); telegraph and telephone 
apparatus (a) £11,184 (decrease £9,408), (6) £244,498 (decrease £45,781) ; 
other electrical wires and cables, rubber insulated (a) £21,582 (decrease 
£11,477), (b) £338,661 (decrease £83,023); with other insulation (a) 
£24,320 (decrease £5,854), (b) £404,901 (decrease £135,827) ; carbons (a) 
£458 (decrease £285), (6) £7.765 (decrease £2,299) ; glow lamps (a) £8,038 
(decrease £5,158), (6) £134,688 (decrease £17,768) ; arc lamps and search- 
lights (a) £503 (decrease £2,538), (b) £13,350 (decrease £1,162) ; parts of 
arc lamps and searchlights (other than carbons) (a) £205 (decrease 
£3,347), (b) £22,457 (decrease £29,371) ; primary and secondary batteries 
(a) £18,491 (increase £7,515), (b) £179,658 (decrease £46,667). Total of 
electrical goods and apparatus, other than machinery and uninsulated 
wire, (a) £184,363 (decrease £162,102), (b) £3,017,693 (decrease £2,368,580). 


TUI 


Turbo-alternators, Boilers, Condensers, Cooling Towers, &c. 
DARLINGTON Corporation inv.te tenders by Feb. 2 for à 
2,000-kw. (or 3,000-kw.) Turbo-alternator and Condensing 
Plant. Specifications from Borough Electrica! Eng ineer. 
REDDITCH Urban Council invites tenders for the supply of 
Two 1,000 kw. Turbo-alternators with Condensers, Cooling 
Tower, &c., and Two Synchronous Motor-alternators of 300 kw. 


and 150 kw. respectively. Specifications, &c., from the clerk 
Specifications and plans . 


of the Council. Mr. G. W. Hobson. 
may be viewed at the offices of the consulting engineers, Messrs. 
Handcock & Dykes, 11, Victoria-street, Westminster, S.W. 

Tenders will be received at the Public Worxs Offices, Welling- 
ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for 
LAKE COLERIDGE power scheme. Specifications from the 
Public Works Offices, Auckland, Wellington, &c. 

The Corporation of TuNBRIDGE WELLS require tenders not 
later than second post on Jan. 26 for (a) Cooling Tower aad 
Pipework, and (b) Two Water-tube Boilers, Economisers, 
Mechanical Stokers, Pipework and Feed Heater. Specifications 
from the borough electrical engineer (Mr. R. N. Torpy, M.I-E.E.) 


Overhead Travelling Crane and Coal Conveying Plant, &c. 
LEEDS City Council invite tenders for the supply and erection . 
of Overhead Travelling Crane, electrically driven to lift 60 tons, 
with a span of 70ft., and coal and ash handling plant. Specifi- 
cations, &c., from the manager of the Electric Lighting Depart- 
ment, Mr. C. Nelson Hefford, 1, Whitehall-road, Leeds. Tenders 
to the town clerk, Sir Robert E. Fox, by 11 a.m. Jan. 22. 
IrswiCH Corporation require tenders by 10 a.m. Jan. 22 for 
Coa! Hendling end Storage Plant for their electric supply depart: 
ment. Specification from the Chief Engincer and Manager. 
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Tramway Construction. 
London County Council require tenders by 11 a.m. Jan. 26 for 


Roadwork and Platelaying required in the reconstruction of 
tramway trackwork for the overhead system of electric traction 
in Grove-road and Burdett-road, E. Specifications from the 
Chief Engineer, Spring-gardens, S.W. 

Tenders will be received at the Dirección General de Obras 
Públicas, Madrid, until noon Feb. 25 for the construction and 
working for 60 years of an electric tramway in San Cristébel de 
la Laguna, Canary Islands. The minimum rolling stock 
required to work the line will be two passenger cars, one brake 
van and two goods waggons. An option is held by the Sociedad 
Tranvias Eléctricos de Tenerife. It is stated that the contract 
will probably be awarded to a Spanish firm, but the purchase of 


material outside Spain may be involved. 
Electrical and Tramway Stores, &c. 

CBovpoN Corporation want tenders by 10 a.m. Jan. 25 for 
12 months' supply of General Stores and Goods for their tram- 
ways department. Forms of tender from Tramways Mane zer. 

CAMBERWELL (London) Council require tenders by 5:30 p.m. 
Jan. 18 for one year or three years’ supply of stores, including 
Electric Lamps. Forms of tender from the Borough Engineer. 

PLyMovTH Corporation require tenders by Jan. 21 for 12 
months’ supply of Arc Lamp Carbons, Electricity Meters, 
Transformers, Paper-insulated Cables, Oils, Waste, &c. Speci- 
fication from the Borough Electrical Engineer. 

B£RMoNDsEY (London) Borough Council require tenders by 
Feb. 5 for years supply of Arc Lamp Cerbons, Cable and 
Jointing Materials, Conduits, Meters, &c. "Tender forms from 
Town Clerk, Spa-road, S. E. 

Lonpon County Council require tenders by 11 a.m., Jan. 26, 
for supply of 620 tons Special Section Rolled Steel Bar for Mag- 
netic Brake Shoes. Forms of tender, &c., from the Chief 
Officer, L.C.C. Tramways, 62, Finsbury-pavement, E.C. 

CHELTENHAM Corporation require tenders by Jan. 30 for 12 
months' supply of Electric Light Fittings, Ironmongery, Oils, 
&c. Forms of tender from the Borough Engineer. 

WaLLASEY Tramways Committee require tenders by Jan. 19 
for 40 Tons No. 4 British Standard Tram Rails ; and Manganese 
Steel Points and Crossings. Forms of tender, &c., from the 


Borough Engineer and Surveyor. 


Electrically-operated Penstocks. 
MANCHESTER Rivers Committee want tenders by 10 a.m. 


Jan. 30 for Electrically-operated Rectangular Channel Pen- 
. Stocks. Specification, &c., from the Secretary, Rivers Depart- 


ment, Town Hall, Manchester. 
Wiring and Fittings. 

LoNpoN County Council invite tenders (by 11 a.m. Jan. 25) 
for Wiring Exmouth-street School (200 wiring points). Specifica. 
tions from Chief Engineer, County Hall, Spring Gardens, S.W. 

OLDHAM Education Committee require tenders by noon Jan. 
18 for Electric Lighting of the new Council schools at Higginshew. 

Specification from Messrs. Winder & Taylor, Union-st., Oldham. | 


—— —À 


FINANCIAL 


COMPANIES’ MEETINGS AND REPORTS. : 


LELABOLE ELECTRIC LIGHTING & SUPPLY CO. (LTD.)—At the recent ' 
meeting the chairman (Mr. M. J. Wills) said the meeting was of a formal 
Character and they were unable to hresent a statement of accounts. 
Their secretary had been &way serving his country, and the assistant 
secretary had been unwell, necessitating the meeting being adjourned 
until the 18th inst., when they hoped to present the accounts. ; 


LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTD.)—The profi 
for the year ended Nov. 30, after providing for operating and adminis- 
tration expenses and interest on debenture stock,amounts to £5,143. 15s.9d. 
M ith amount brought forward (£919. 2s. 5d.) the total available balance 
Is £6,062. 18s. 2d. Part of this amount has been applied in providing for 
sinking fund instalment (£1,475) and in writing off discount on debenture 
stock (£49, 18a. 9d.). leaving £4,537. 19s. 5d.. which the directors recom- 
mend should be applied in payment of a dividend at rate of 4 per cent. 
per annum (less tax), and leaving to be carried forward £561. 19s. 5d. 
The traffic receipts show a decrease of £2,038. 11s. 4d., duc to the inter- 
Tuption of the holiday season consequent upon the outbreak of war, the 
"eceipts up to that period slightly exceeding those of the previous year. 


a a e 


House Service Cut-outs. 
JOHANNESBURG (Transvaal) Municipality require tenders by 


noon Jan. 29 for 1,000 sets of House Service Cut-outs. Specifica- 
tions from Controller of Stores, Municipal Offices, Johannesburg. 


Electricity Supply Undertaking. 
TERNEL (Spain) Municipality want tenders by Feb. 10 for the 


erection and equipment of Electricity Supply Works. 


TRAHI APPIAN 
= TENDERS RECEIVED AND ACCEPTED. 
TELAM IVA IHTMI THAT 


Braprorp.—The Education Committee has accepted the tenders 
of the Pheonix Dynamo Mfg. Co. (at £360. 2s. 6d.) for the supply of 
five motors, and that of Smith & Croft (at £68) for wiring at tho 


Technical Institute. - 
SHEFFIELD.—The Electric Supply Committee has resolved to 


accept the following tenders :— 
Staveley Coal & Iron Co., c.i. feed water pipes, £65. 10s. ; Foster Bros., 


mild steel steam pipes and valve, £133. 10s. ; Lea Recorder Co., com- 
bined recording water meter, £107. 16s. ; T. Smith & Sons, steam crane 


and grab, £1,018. 
The Council is also recommended to accept the tender of the General 


Electric Co., for the supply of two 30 B.r. electric motors to the water 
department. 

NORTHCOTE (VicToni14).— he City Council have accepted the 
tender of W. T. Henlcy's Telegraph Works Co. for rubber-covered 
cables at £195. 6s., and that of the Edison & Swan Co. for house 
service fuses and single-phase meters at £228. 5s. 

STRETFORD.—The Electricity Committee has accepted the tender 
oi W. T. Henley's Telegraph Works Co. (at £84. 7s. 6d.) for 150 yds. 
of 8 in. &ngle cable. l 

BATTERSEA (LONDON).—The Electricity Committee has accepted 
the tender of the Empire Stone Co., at £545, for the construot:on of 
a re-inforced concrete coal bunker. | 

METROPOLITAN ASYLUMS BoaRp.—The Board has accepted the 
tender of Turnhan & Co. for wiring work and for providing interns! 
telephone and bell system, &c., at Sheffield House. | 

NUNEATON.—The Council has accepted the tender of Brown, 
Boveri & Co. (at £65) for the supply of an automatic pressure regulator. 


NELSON.—The Council has approved a proposal to extend the 
electricity supply man to give a supply of current to Barrowford.  - 


CrLACTON.— The Council have accepted the tender of Johnson & 
Phillips (at £425) for supplying and laying various lengths of cable. 

AUCKLAND (N.Z.).—The City Council have received the following 
tenders for the supply of cables :— 

Turnbull & Jones, overhead £1,095, lead-sheathed £5,255, v.b. £1,713 ; 
National Electrical & Engineering Co., £968, £4,174 and £1,630; Richard- 
son, McCabe & Co. (accepted). £943 (alternative £836), £4,210. 8s. and 
£1,516; Riley & Co., £1,304. 18s. 4d., £6,562. 19s. 6d. and £3,059. 11s. 4d.; 
Lawrence & Hanson, £915. 1s., £4,283. 17s. and £1,677. 19s. 
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| The receipts since the close of the financial year have been fully main- 


tained. The extension to Old Colwyn is now being carried out and will 
be completed in a few weeks. The doubling of the track from the end of 
Mostyn-avenue to St. John's Chapel in Llandudno was carried out during 


the year. 
NITROGEN PRODUCTS & CARBON CO. (LTD.)—At the recent mecting 
the chairman (Mr. A. E. Barton) said they had acquired the Ostwav 
Catalytic process for the production from ammonia of nitric acid and 
nitrate of ammonia, and they had also become the owners of water 
powers, which, when harnessed up, should be capable of producing over 
1,000,000 E.H.P. per year. After careful consideration they decided that 
it would be wiser to proceed first with the harnessing up of what was 
known as the Aura water power. Accordingly. application was made to 
the Norwegian Government by A,S Aura (the whole of the shares in 
which company are owned by the Nitrogen Products Co.) for a conces- 
sion to harness up the Aura power, estimated to produce 300,000 E.H.P. 
per annum. The harnessing up of 100,000 E.H.P. of this was commenced 
in September, 1913, and was energetically proceeded with until the out. 
break of war. During that time great progress was made with the eon- 
struction work, and over £200,000 was expended. The war brought. the 
bulk of the work to a standstill, and they were now only proceeding in a 


modified wav. 
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NEW COMPANIES, MORTGAGES AND 
CHARGES, &c.. | 


——————— 


NEW COMPANIES. 


' BEDALE & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (138,794)—Rez.. 
Dec. 29, capital £3,000 in £1 shares (2,000 preference), to carry on at 
Bedalo (Yorks) or elsewhere in tho United Kingdom the business of 
proprietors of an clectric light undertaking. Private company. Rez. 
office : 72, Market-street, Bradford. 


COVENTRY MAGNETO REPAIRING CO. (599.)—Reg. Jan. 1, 1915. Mag- 
neto repairers, &c., 94, Fleet-strcet, Coventry. Partnership for 14 years 
from above date. General partner: C. F. H. Foster, 24, Beaconsfield- 
road, Stoke, Coventry. Limited partner: W. V. Wakefield, Walsgrave 
Hall, Qalsgrave-on-Sowe, contributing £70 in form of stock. 

DONKIN & CO. (LTD.) (138,820)—Reg. Dec. 31, capital £66,000 in £1 
shares, to take over the business of an engineer carried on at Newcast!e- 
on-Tyne as Donkin & Co., to carry on the business of manufacturers of 
steam, hydraulic, clectrical and pneumatic steering engines, telegraphs 
and' helm signals, oil and gas engines, ships’ electric lighting engines 


end ‘electric generators, dynamos and electric motors, all ships’ 
auxiliary machinery, &c., and to adopt two specified agreements. First 
directors are Catherine Irwin, J. A. Gardner and W. J. Paulin. Reg. 


office : St. Andrew's Works, Walker-gate, Newcastle-on-Tyne. 

MIDHURST & DISTRICT ELECTRIC SUPPLY OO. (LTD.) (138.886.)—Rez. 
Jan. 5, capital £7,500 in £1 shares to carry on the business indicated bv 
the title, and to adopt an agreement with B. E. G. Bailey, Hon. W. H. M. 
Pearson and T. Stallibrass. First directors are B. E. G. Bailey, W. H. M. 
Pearson, M.P., and R. P. Brousson. 

STRAND ELECTRIC SUPPLY CO. (LTD. (138,813)—Reg. Dec. 30, 
capital £6,000 in 400 cumulative preference shares of £5 each, 1,500 


preferred ordinary and 2,500 ordinary shares of £1 each, to carry on the | 
Private company. 


business of an c:ectric lighting and power company. 
J. Herbert Edwards is first managing director. 


. MORTGAGES AND CHARGES. 

UNIVERSAL ELECTRIC CONTRACTS (LTD )—Mortgage debenture dated 
Dec. 19, 1914, to secure £600, charged on company's undertaking and 
property, present and future. Holder : G. E. Corfield. 


RECEIVERSHIPS. 
. BARCELONA TRACTION, LIGHT & POWER CO.—On Tucsday Mr. Justice 
Joyce appointed Mr. McAuliffe receiver of this company. 

GALLOWAYS LIMITED —Notice of appointment of W. Bolton, 13, 
Spring Gardens, Manchester, as receiver and manager by order of Court 
dated Dec. 29, 1914, in place of late A. H. Pownall, has been filed. 

SPAGNOLETTI |LTD.)—Notice of appointment of A. G. Morrish, 34/36, 
Gresham-strect, E.C., as receiver on Dec. 31, 1914. under powers con- 
tained in trust deed dated Oct. 22, 1907, has been filed. 


CITY NOTES. 


M8MJRANDA (Jan. 14).—B nk rate 5 per cent. (since Auz. 8, 1914) 
Consols Pay Day Feb. 3. Stocks and Shares Ticket Days Jan. 13 and 
27. Pay Days Jan. 14 and 28. Price of silver, 22 ]$ d. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during tho five weeks ended Oct. 30, 1914, 
amounted to 1,464,381, compared with 1,426,639 units in 1913. For the 
four weeks ended Nov. 27 the units delivered were 988,840, against 965.848. 


DIREOT UNITED [STATES CABLE CO. (LTD.—The board have decided 
to pay an interim dividend of 2s. per share (less tax), being at rate of 4 
per cent. perannum for quarter ended Dec. 31., 41d. payable on 31st inst. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)—The directors recommend 
payment of dividends at rate of 6 per cent. per annum on the preference 
shares and at rate of 5 per cent. per annum (less tax) for the half-year 
ended Dec, 31, on the ordinary shares. After setting aside £18,000 
towards renewal of rails, and £5,000 to reserve and renewal fund, £11,366 
is carried forward. 

MEXICAN ELECTRICAL COMPANIES.—The board of the Mexican Elec- 
tric Light Co. (Ltd.) has informed the holders of the 5 per cent. first mort- 
gage gold bonds that owing to the continued unsatisfactory condition of 
affairs in Mexico they have no alternative but to defer the payment of the 
half-yearly coupon, and the board of the Mexico Tramways Co. have also 
informed the holders of the 6 per cent. 50-year mortgage bonds that they 
must defer payment of the half-ycarly coupon. 


RIO DE JANEIRO TRAMWAY,LIGHI & POWER CO.(LTD.)—The dire2tors 
announce a quarterly dividend of 1] per cent. | 
. SAO PAULO TRAMWAY, LIGHT & POWER CO. (LT2,)—Tho directors 
have declared a dividend of 21 per cent. 

TURNERS & MANVILLE (LTD. & REDUGOCED).—A petition for con- 
firming the reduction of the capital from £50,000 to £39,994 has beon 
presented to the Chancellor of the Duchy and County Palatine of Lan- 
easter. Messrs. Jackson & Co., Rochdale, are solicitors to the company. 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—In a circular to the 
shareholders it is stated that business since the last report has continuc1 
to make satisfactory progress, the war not having interfered with the 
undertaking in South Africa, The amount of power now being delivered 
showsn Ínerease over that of June last. In connection with the erection 


of nex plant at Brakpan, the first extension set will be started within a 
month and the second set will be available for service two months later. 
Fresh demands for power requirements are being received. 
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METAL PRICES. 
Messrs. J. B. Garnham & Sons, 182, Upper Thamesstreet, London, EC, | 
date January 13. the fo as the present besis prices of "€ + quoto ender 
New METALS, per lb. per ton. 
Solid Drawn Brass Tubes..-ceese 83d. Antimony *e960060088200c000€00 £69 0 0 
Solid Drawn Co per Tubes... es, 1034. English Lead.. mccccsesere £19 5 0 

Brazed Copper ubos ..sccocooo 10}d. 

Brazed Brass Tubes ............  lOid. OLD METALS. pet ton, 
Brass Wite cise sss veasaséno ce 8td. Clean Scrap Copper ......«« £51 0 0 
Copper Wire e*25ce929000020000090 91d Brazlery Cop Scrap. ..... £49 0 0 
Rolled Brass ...... secoc09600909 81. Clean Scrap cesecceem £42 0 0 
Brass Sheets ...ccccccccseccccee Sid. | Old Lead ................ £18 0 0 
Old LING oss ci Vio ewes’ £29 0 0 
per ton. Hollow Pewter eenveeeeseonoe £105 0 0 
Copper Sheets ee eseeevveceve £82 0 0 Black Powter. ..ccccccccese £75 0 0 
Spelter ec*09020090000900099609 £28 17 6 Gun Metal ...ccosccccssece £52 10 0 


Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes un 
January 12, the following prices of Scrap METALS :— 3 der dati 


e per ton. | per ton. 
Aluminium Cuttings ...... £64 O O , Lead (less usual Draft)...... £1715 0 
Clean Mixed Brass E EE EEEE] £43 0 0 Tea Lead... sv eCeuerui ewe £16 15 0 
Clean CODDSFosireesa a Kee £53 (0) 0 Old yA E o esa aka ead e £21 10 0 
Braziery Coppet............ £49 O O | Hollow Pewter ............ £105 0 0 
Gun Metal .......... £53 O O |, Shaped Black Pewter ...... £75 0 0 


Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar 
or strip), £65; Commercial Tinman's Solder, £85; Blowpipe Solder. £95. _ 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 


p 


LINE. | = g Ine. ue N ; es es 
ended. a 0.0 nc. or 
T Fee dS Teele, Amount, | PP (grt 
. t £ t £ 
Aberdeen Corporation ...| Jan 6 1.947 | +. 85) 32 53,571 |+ 168 
Anglo-Argen tine EESE KEK p»? 7 52,720 ux 5,347 l 52,720 —— 5,34? 
Ashton-under-Lyne. DE » 9 397 E 23 4l 18,094 sad 659 
Ayr Corporation......... - 9 233 | — J1 34 12,634 |— 1,08! 
Bath Electric Trams. Ltd i 6 647 | — 48 I 647 |— 48 
Birkenhead Corporation . . » 10 1,233 | + 15 | 41 51.416 |- 129 
t Birmingham Corporation n 9! 12,399 | + 184 | 4l 497,359 {+ 10,818 
Blackburn Corporation .. a^ 6 1,220 | — 79 | 40 52,478 |—- 1,632 
Bolton Corporation ...... 4. 10; 2558| + 11 | $41) | 111.222. |- 1,653 
t Bournemouth Corporation 2: 6 1.860} + 235] 40 82,032 |— 34345 
Bradf ra Corporation .... s 9 5,837 | + 487| 41 253,055 |+ 10,199 
Brighton Corporation .... » 10 837 | + 91 | 141 : — 430 
tBristol Trams & Carriage » 8 8.832 | + 1,097 l 8,832 |+ 1.097 
Burnley Corporation ... - 9 1,519 | — 99 14 20.084 |- 4,307 
Burton Corporation...... » l0 291 | + 2| 4l 12.220 |+ 185 
Bury Corporation ....... "EM 10 1.172 | + $41 55.362 |—- 231 
Calcutta Tramways Co. .. » 9 | 066.127 | —85,035 1 [565,127 |- R5,035 
Camborne-Redruth ..... P 9 125 | — l 1 — 3 
Cardiff Corporation ...... M be vi r ss es 
Central London Railway. . és s as és m T 
City & South London Rly us : . ve oe oo 
Cork Electric TramsCo...| ,, 47 459 | — 55 l 459 |- 92 
Croydon Corporation .... s ] 1.0001 | + 144 | 39 68,083 [+ 200 
Derby Corporation ......| , 9 9600 | + 24] $4l 41,241 |+ 75) 
Dover Corporation...... M. 1 20 |+  €0| 40 10,233 |+ IR 
Dublin & Lucan Railway .| ,, 8 135 | — 13 l 136 |- 13 
Dublin United ..........| ,, 8| 5821| + 536 1 5,821 |+ 5% 
Dundee Corporation .....| ,, 6 | 1.557 | + 30 | $34 43,822 |— 92 
EastHamCouncil.......| ,, 9| 1,806] + 343] §41 48,489 |+ 7,082 
Erith Urban Council..... * ee ee oe ee "3M 
Exeter Corporation......| ,, 8 341 | + 44 | 41 14.82) |+ 25 
GlasgowCorporation.....| ,, 9| 21,095 | + 1,109 | 32 | 647,285 |— m 
Glossop Trams eseneeege eee yi 9 108 se 12 2 220 t 76 
Gloucester Corpn. ....... K 6 321 | + 29 | 40 13.297 |— 78 
. t Halifax Corporation ..... t 5 2.070 | + 25] 40 90,578 |- 2 TA 
Hastings Elec. Trams Co.. » 7 715] — 10 | 14 13,216 |- 89 
Hong Kong........ ees s 91! $9,873 | — 1 19,873 |— 9917 
Huddersfield Corpn...... " 9 2,343 | + 375] 41 116,684 |t 2 
HullCorporation ........ „ lof 3,120] —- 103, 41 127013 |— 5009 
Ilford District Councll....|  ,, 9 602 | + £1741] 40 480 [+ al 
- Ilkeston Corporation..... : 6 103 | — 8| 40 5.180 |— a 
Ipswich Corporation ..... "MEM gul j + 22 | 41 18.751 |— w 
Isle of ThanstCo......... " 9 269 | — / | M4 4.695 |— M 
Kilmarnock Corporation..|  ,, 9 167 | — 1| 34 5.539 |— 2i 
Lanarkshire Trams Co. .. H 7 2539 |— 294 ] 2.539 = 101 
Lancashire United ...... » 6 1.772 | + 101 1 1.772 |+ 1A! 
Leeds Corporation ...... , 9 | 8033|4 231| 41 | 3331 14 |t: 45! 
Leicester Corporation .... p 9 2,910 | + 148 3, H 165 
au. tion seese E 697 | +° 22) 34 24,623 | 
incoln Corporation ..... oe “es E vs i 
Liverpool Corporation....| „2 [| 12,936| + 187 |152 | 697212 |t 6.173 
verpool Overhead Rly.. cx es is as - g 
Llandudno&ColwynBayR| ,, 6 175 | + 30 9 ee i 77 i 
London County Council ..| Des. 30 | 44.033 | + 4.170 | 39 1.734. i 
en E Uode M s oe zm ve :: 
ndon United..... T m e ve . se a 74:989 
int aia e| Jan. 9 152 | — 8] 14 2,993 » 
aidstone Corporation... T 22 se s 21 — 13,433 
Manchester Corporation .. " 9 | 16,75) | + l Al 704,162 i 
Mersey Railway eeccoccot c ES e oe e+ s ʻi 
Metro litan Dist. Riy.. ea ae oe ee ee -R ET 
s rand "P » / . ee e ee Me 
etropolitan Railway ... sig ie oe x d — 108 
Nelson Corporation ...... .' 9| Meo] + 2 | WO | 755 |} 23% 
Newcastle-on-TyneCorpn.| , 9 | 5.720; + 9| 49 1,597 
3 23| 4l 33,270 |t 
Newport (Mon.) Corpn.... » 9 76 + 2435] |+ 64) 
Northampton Corporation) ,, 8 582 | + 93 |I 91069 |- 1.919 
Oldham Corporation ..... » 10 1,931 | — 155] 42 ' P 
Perth (N.B.) Corporation. E ee oe ee ae 3 
rect Ele Tans m oe os oe gi js 
rtsmou rporation.. ae by s . 
Preston Corporation .....| ,„ 6 817 | — 27| 4l Hr + 78 
Rotherham Corporation ..| ,, 6 | 1003|— 19) 49 | 534 |- 10.479 
epee Corporation...... EE 3 4,610 253 | 40 EE ch 
hanghai..... eae ede jx e e us "ab lp 8 
fShefü-ldCorporation.....| „ 10| 7995| + 518 j| $9 323,201 2 
n Need oe ees S9 v : "" 86 
t 3. M:tropolitan Tramways "T Tzu ai .. i m 
Southampton Corpn. .... ES 6 1,235 | + 97 | 40 E i 
SouthendCorporation....| ,, 6 609 vx 44 T j 
St'lyb'dgs,Hyde,&c.,]t. B. e 9 624 | — 44 vs 60.442 je 781 
Sunderland Corporation ..| ,, 10| 1,04|-4 21] 4! 5251 - 494 
Sunderland District...... 5 6 935 | — 33 | 10 72386 |t 923 
Swindon Corporation ....| ., 6 172| +  36| 40 i 
Tyneside Tram C». ...... wh . . yr 51,210 |+ 310 
WallaeyCorporation....| , 9| L1l3,— 14 | $41 ri E 
WalsallCorporation .....| . 9 ost | + 55) 2 17211 |7 7 
Warrington Corporation..| Dec. 3l A |— — 93 D | ue c oM ? 
WestHamCorporaton...| Jam. 7 | 2.840.) + 195/929 | ag jz E 
Wolverhampton Corpn..., ., 6 1,061 | + 47 p^ 2914 4 .4^- 
Yorkshire W.R. Trams .. ‘| » 10) 1.409" + -R ey electrical 
a) Tnese comparisons are with the corresponding period last n ij Plus 3 d 
includes omnibuses, &c. Minus 2 days. § Minus 3 days. 
$ Plus 2 dava. 
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NOTES. 


Electricity in Mines. 


THE annual report of the Chiet Inspector of Mines and 
Quarries, from which we give some extracts in ancther 
column, shows a steady progress in the use of electricity in 
mines in this country. The surface horse-power in 1913 
had increased by 32-24 per cent. over the figure of the 
previous year, and the horse-power installed underground 
had increased by 17.29 per cent. The general trend of 
events is also shown by the fact that in 1913 the number of 
electrically-driven coal-cutters was 1,307, as compared with 
1,590 driven by compressed air. On» of the chief points of 
interest in a report of this kind is the information given upon 
accidents. It appears that there were 15 fatal electrical 
accidents in 1913, all of these being due to shock. In this 
respect 1913 does not compare favourably with its imme- 
diate predecessor; for, since 1910, there had been a ten- 
dency for such accidents to become less, notwithstanding the 
Increasing us? of electrical plant. On the other hand, when 
account istaken of the fact that the electrical horse-power 
in use below ground has increased by 85 per cent. since 1909, 
we find that the number of accidents in 1913 is in about 


the same proportion as in 1909. 


GENERALLY speaking, the conclusion may be drawn that 
the risk of electric shock has been materially reduced during 
the last few years. Of course, as always happens, many of 
the accidents were due to pure carelessness (as, for example, 
through working on live switchgear which should have been 
rendered dead), or by taking foolish risks for which there 
was not the slightest need. On the other hand, defective 
earthing has been responsible for a good many accidents; 
and also imperfect insulation of cables. Of the 13 accidents 
on three-phase systems, 10 occurred on completely insulated 
systems and three on systems with the neutral point earthed. 
À curious accident is reported which occurred during the 
hoisting of a derrick pole by means of wire guy ropes. One 
of the ropes made contact with an unprotected fuse in the 
neighbourhood through oe a supply at 440 volts, three- 
phase, was being given to a 5 H.P. motor. The ground was 
wet at the time and consequently the man who held the guy 
rope was killed. No doubt, so long as equipment is not kept 
in proper order throughout, such accidents will occur from 
time to time, but generally speaking it may be said that the 
report shows good progress, both in the extent of electrical 
working and in the safety of electrical methods. 

€—— 
The National Dye Industry. 

WE have repeatedly expressed the view that it is not 
sufficient merely to capture German trade at the present 
moment ; it is equally important to retain it after the close 
of the war; and it we are to have any commercial success as 
the result of this war, suitable steps must be taken to see 
that the trade we gain js not lost by competition later on. 
This view receives powerful support from what has just 
happened in regard to the proposed schem^» to re-establish 
the dye industry in Great Britain. The Government put 
forward a scheme which was largely State aided, but which 
depended also upon private enterprise. The capital, how- 
ever, has not been forthcoming, for the simple reason that 
the manutacturers felt that the future security was not 
sufficiently good. It must be perfectly obvious that in the 
event of dye works being re-established in this country, 
they will be met by the most serious competition as soon 
as the war comes to an end. Not merely will dves come 
into this countrv at the old prices, but we may be quite 
certain that the German Government will assist the German 
manufacturers to dump dyes in this country at such a 
price that it will be practically impossible to compete 
against tham. This state of things would no doubt b» only 
temporary, but it would be carried on just long enough to 
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cause our own manufacturers to, shut down: Whether 
Protection is economically sound or unsound i$ a point 
which we need not here discuss, but'it is obvious that, if the 


proposed scheme is to be at all successful, steps must be 
taken to prevent unfair competition of the kind just 
mentioned. In a letter to the “ Times " of the 20th inst. 
Prof: R. MELpora deals with the new situation. He takes 
the view that the proposed scheme affords no prospect of 
permanent success owing to. the fact that the suggestcd 
Directorate did not include sufficient scientific control. We 
cannot express an opinion in regard to this, as we are not 
aware of the constitution of the proposed Directorate, but 
we think there is often a tendency for business people to dis- 
regard the scientific aspect and vice versa, each thinking that 
the other point of view is unimportant. For the most 
successful result we feel ther? is no doubt that there should 
be a proper mingling of the two. Is not this the main factor 
in German success ? | 


——— till all Dat À— M — 


Engineers and the War.—We understand that so many 
engineers have volunteered for national service of one kind or 
another that the War Office cannot consider further applications. 

Royal Engineers (T.F.)—The following promotions, &c., 
have been made :— 

No. 1 Electric Light Company, Lancashire (Fortress) Engineers. — 
Lieut. H. C. Williams to be Captain (temporary). 

No. 2 Electric Light Company, Lancashire (Fortress) Engineers. — 
Lieut. A. G. Walker to be Captain (temporary). 

. London Electrical Engineers.— The appointment of Second-Licut. 
A. M. Searle (which appeared in " London Gazette," Jan. 2) is cancelled. 

Colour of Insulators.—According to the " Engineer," the 
colour of the insulators for transmission lines is important. 
Most engineers prefer brown, green or neutral tinted insulators 
as being less conspicucus than white, and therefore less likely 
to attract the attention of stone throwers, &c. White insulators 
have the advantage of more readily disclosing where a break- 
down has occurred. On lines comprising two or more circuits 
it is sometimes advantageous to use insulators of different 
colours for each circuit in order to prevent mistakes and danger 
to linesmen. 


Measurement of High Temperatures by Metallic Salts.— 
An American company has put on the market a series of a 
mixture of metallic salts, which will indicate, by means of their 
melting points, a range of temperatures from 425°F. to 2,425°F. 
The salts are made up in cylinders, each cylinder having a 
mixture of salts which will melt at a definite temperature. 
Some of the cylinders can be used over and over again, They 
are also made in pastes, and if a series of these are introduced 
on an iron bar into a furnace the salts which melt away will 
indicate the prevailing temperature. 

Electrification on the Turin and Savona Railway.— 
According to the “ Engineer," electric traction has just been 
introduced on the Turin and Savona Railway, for passenger 
traffic only, on the section of the line across the Apennines 
between the latter town and Coval, a distance of 29 miles. 
This section, which is the heaviest part of the line, includes the 
Belbo tunnel, about three miles in length, with maximum 
gradients of 1 in 40. The maximum speed is 31 miles per hour. 
Savona, after Genoa and Venice, is the principal coal port in 
Italy ; it is also an important manufacturing town, with large 
steel works. 

“The Central."—The December issue cf ‘ The Central " 
has just come to hand, and contains a number cf articles, of 
which two are cf interest from the electrical point of view. 

These are entitled " The Efficiency of Electric Radiators," by 
Mr. P. Good, and “ A New Inducticn Coil.” by Mr. H. R. 
Rivers-Moore. In the first article the author describes an 
investigation of the radiant heat given out by electric radiatcrs, 
while Mr. Rivers-Moore deals with an induction coil, which was 
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‘the result of work by Mr. H. W.. Wilson: and,Prof. Ernest 
Wilson, of King’s College. An article of, general engineering 
interest included in this issue of “ The Central” is that on 
* The Maintenance Department of a Railway," by Mr. A. C. 
Cookson. The Old Student Notes are of more than usual 
interest, giving particulars as they do of those old students who 
are serving, in one way or another, in His Majesty's Forces. 


Telephone Complaints.—A novel method of dealing with 
complaints with regard to the telephone service has been 
adopted by an American telephone company. By arranging 
an extra cord connection on its complaint department telephone 
desk, the company allows the subscriber, who wishes to make 
a complaint, to listen to the conversations during the time 
the complaint clerk is calling up the different departments in 
search of the cause of trouble. In this way the complainant 
becomes a third party to the conversation and can interpose 
suggestions at any time if the statements of the complaint 
clerk as repeated are at variance with the facts, or, if addi- 
tional information is needed. The scheme has also the addi- 
tional advantage that the complainant 1s spared a tedious wait 
listening into a " silent " telephone receiver, while the inves- 
tigation is being made. By following the course of his com- 
plaint as it makes the rounds of the various departments, the 
customer can be satisfied that his needs are being given prompt 
attention. 

Prevention of Accidents in Mines.—In a Paper before the 
Association of Mining Electrical Engineers, by Mr. T. J. 
Nelson, on the prevention of accidents from electrical causes in 
mines, the author stated that it was necessary to provide 
reliable earth connections of all outer metallic covers of 
apparatus, to cover all live parts with good quality insulating 
material, to use apparatus designed for the prevention of open 
sparking, and to avoid the use of inflammable material near 
electrical apparatus. With regard to mining motors, the bar- 
wound slip-ring induction motor was best suited to coal- 
cutters. Coal-cutter trailing cables were preferably not 
armoured, but should contain a separate earthing conductor. 
Underground lighting should never be carried out by lamps in 
series on a medium-pressure supply. With alternating current 
the best course is to transform down to 50 volts for lighting. 
All bells and signalling keys should be enclosed in explosion- 
proof cases. The earthing system was of vital importance as 
regards safety. Earth plates should be sunk where the ground 
is damp, and copper earth-wires should be provided, bonded to 
the cable armouring at intervals, instead of relying only on 
the continuity of the armouring. | 


Large Electric Crane at Belfast.—A new electric derrick 
crane has been provided by the Belfast Harbour Commis- 
sioners for use at the Alexandra Wharf, Belfast. According to 
the * Shipbuilding and Shipping Record," this crane has been 
constructed to deal with working loads up to 120 tons at any 
radius between 25 ft. and 60 fi.; 100 tons at any radius 
between 25 ft. and 70 ft. ; 90 tons at 75 ft ; 80 tons at 80 ft. ; 
10 tons at 85 ft. ; and 60 tons at 90 ft. radius, respectively. ou 
the main purchase gearing, and with a load of 10 tons at a 
radius of 100 ft. on the light purchase gearing. The hoisting 
speed on the main purchase with a full working load is 5 ft. per 
minute, and with a load cf 60 tons it is 10 ft. per minute ; on 
the light purchase, with a load of 10 tons, the speed is 40 ft.per 
min. When slewing with a full load on the heavy purchase the 
speed is 109 ft. per minute at 70 ft. radius. The vertical range 
of the main hoisting block is 100 ft. when the centre of the jib 
pulley is 17 ft. above the lifting hook. The length cf the jib 
from the centre of the bottom pin to the centre of the light pur- 
chase pulley, is 98 ft., and from the centre of the bottom pin 
to the centre of the heavy purchase pulley it is 90 ft. The 
electric motors (four in number) are of 60 H.P. each, at 400 
revs. per min. for the main purchase and derricking gears, and 


of 40 H.P. at 400 revs. per min. for the auxiliary hoist and slew- : 


ing gears. Current is supplied at 440 volts. 

London Telephone Improvements.—In the last number of 
the Post Office Electrical Engineers’ “ Journal” particulars 
are given of the various improvements that are being effected 
in the London telephone district. On the new Charterhouse 


a oe = e 


THE ELECTRICIAN, JANUARY 22, 1915. 


exchange, which will have 10,000 lines, work has been in pro- 
gress some time, and it is expected that this exchange will be 
completed by July. The modification of a building in Norwich- 
street, Fetter-lane, for the purpose of providing a new Toll 
exchange is proceeding. A new site for an exchange at Batter- 
sea has been acquired to replace the present Kellogg (two wire 
multiple) exchange, which is the only one of its kind in London. 
Extensions of the following exchanges are in hand: Hammer- 
smith, Chiswick, Streatham, Sydenham, Putney, East Ham, 
East Brixton, Finchley, Hampstead, Walthamstow and 
Wimbledon. The number of new telephone lines for the three 
months ending October 27th last is small, owing to the out- 
break of the war. The staff of the telephone department 
(London district) has been depleted since the war by 975 men, 
who have joined the eclours in one capacity or another. 

The Late Augustus Stroh.—At the opening of the last 
meeting of the Institution of Electrical Engineers, held on the 
14th inst., Mr. W. M. Mordey referred to the loss the Institution 
had sustained in the death of Mr. Augustus Stroh. Mr. Stroh 
was a German by birth, being born at Frankfurt in 1828, and 


' came to England at the time of the 1851 Exhibition, becoming 


naturalised in 1869. He became associated with the Institution 
almost from the beginning, and was elected a Member in 1875. 
He was on the Council ror 12 years altogether between 1880 
and 1896, and was hon. auditor of the Institution from 1890 to 


1896. He took a practical interest in the benevolent fund, of 


which he was hon. auditor for 9 years from 1890. His practical 
interest in the Institution was sufficiently illustrated by the 
fact that he bequeathed £250 to the benevolent fund and £250 
to the building fund. Those whose memory went back far 
enough would remember Mr. Stroh’s close connection with the 
early development of telegraphy. Soon after he came to 
England he became associated as mechanician and assistant to 
Sir Charles Wheatstone, with whom he collaborated in the 
carrying to success of many practical inventions in electrical 
and general mechanics, amongst which may be mentioned the 
well-known A.B.C. telegraph instrument, and the Wheatstone 
automatic high-speed telegraph instrument. Stroh's work 
was not confined to electrical inventions.solely, for he was & 
mechanic of the very highest qualities. He made hundreds of 
inventions, and finally, after Sir Charles Wheatstone's death, 
he established a factory for the manufacture of telegraph 
apparatus, which was taken over in 1880 by the Post Office. 
Stroh then retired from business, but he devoted himself 
almost until the end to experiments in mechanics and elec- 
tricity. 

News Transmission from the Press Bureau.—The Post 
Office Electrical Engineers' Journal " gives some particulars 
of the telephone and telegraph arrangements which have been 
made at the Press Bureau, at present housed in the United 
Service Institution, Whitehall, S.W., for the transmission of 
news. The lecture hall of the Institution has been set apart 
for the use of the press representatives, and here 22 cabinets of 
standard call-office type, each equipped with a telephone con- 
nected direct to the Victoria exchange and boldly inscribed 
with the title of the newspaper or press agency to which it is 
allotted, are lined round a structural curve. Within the main 
body of the hall the pressmen spend many waiting hours, 
smoking, chatting, reading and card playing. A smaller sec- 
tion has been partitioned off to serve as a. writing room. This 
part of the Bureau is governed. by a joint committee of officials 
and pressmen.  Fcur telegraph (sounder) sets and a pneumatic 
tube to the Central Telegraph Office have been supplied, as well 
as a (10+30)/60 C.B. switchboard, to deal with the telephone 
traffic of the administrative and censorial side of the bureau. 
The method of distributing news, as regulated by the joint 
committee already referred to, is somewhat as follows: Well 
m advance of issue the probable time and the approximate 
word total is prominently displayed upon a blackboard. One 
minute prior to the circulation a bell rings, whereupon any 
cabinet in use is at once vacated, all telephone receivers being 
first restored to their resting positions. A very occasional 
offender attempting to steal a few minutes’ start from his com- 
peers by retaining telephonic connection with his office receives 
physical attention frem the committee. As soon as the 
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cabinets are isolated a Bureau official distributes typed copies. 
of the official information, and not until every copy is placed is: 
the signal given which precipitates every man to his particular 
cabinet. Connections to the newspaper offices are speedily 
established, and the news transmitted. 

Welded End Laminations of Armatures.—In many of the 
earlier types of railway motors the laminations of the armature 
cores were supported and protected by the use of malleable- 
iron finger plates at each end of the core. These plates pre- 
vented any tendency of the core teeth to spread in the direction 
of the axis of the core. Later types of motors, however, are 
not provided with finger plates, but the support required at 
each end of the core is secured by making a few of the lamina- 
tions of a heavier gauge sheet metal than the remainder of the 
core. The experience of the Detroit United Railways, accord- 
ing to the “ Electric Railway Journal," with this construction 
has not been satisfactory and the core with flared or spread 
teeth was a constant annoyance. To prevent this trouble, a 
suggestion was made that the flaring teeth be pressed back in 
place and welded together. In this manner the end lamina- 
tions would form practically a solid piece and furnish the same 
supporting effect as a finger plate. As an experiment, one 
core was welded in this manner, and the result was so successful 
that all spread cores are now being so treated. The process is. 
quite simple, requiring merely that the core be set on end, in 
which position the laminations are welded, one tooth at a time, 
with an oxy-acetylene flame fed from an installation of this 
welding system. The welded section should have a thickness 
of from à in. to Zin. The following example gives some idea 
of the remarkable strength of these welded ends. One of these 
cores was damaged by some object which had been carried into 
the air gap, with the result that a groove about $ in. deep and 
4 in. wide was torn around the entire circumference of the core. 
Although the teeth were distorted the welded ends remained 
as true and parallel as the day they were welded. The actual 
cost of the welding is very small when compared to the cost of 
tearing down and reassembling a core, being about 28s. for a 


core of 45 slots. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 

Dr. H. W. Malcolm contributes a further instalment of his article 
on the ** Future Progress of Cable Telegraphy " (p. 525). 

We publish an article by Mr. F. M. Denton on a “ Rotating Field 
Model " (p. 533). 

We give an abstract of a report on “ Temperature Rise in Twin 
Flexible Wires," by Messrs. S. W. Melsom and H. C. Booth, which 
has been published in the “ Journal ” of the Institution of Electrical 
Engineers (p. 519). Our Leading Article deals with this question 
(p. 532). 

We give extracts from the annual report of the Chief Inspector 
of Mines and Quarries (p. 521). 

An article on the “ Effect of the Shape of the Pressure Wave on the 
Operation of Rotary Converters," by Mr. W. Linke, is abstracted on 
p. 923. 

We conclude our abstract of the Paper on the “ Shape of the Pres- 
sure Wave in Electrical Machinery," by Messrs. S. P. Smith and R. S. H. 
Boulding (p. 527). We also give an account of the discussion which 
took place in London and in Manchester on this Paper. 

We give an account of a Paper on “ Flectric Accumulators and 
their Application to Automobile Traction,” by Mr. R. T. Mitchell, 
together with the discussion which took place thereon before the 
Association of Engineers-in-Charge (p. 534). 

Leqal.—An important judgment of the Court of Appeal on the 
capacity of alien enemies, &c., an interesting Prize Court case, and 
the judgment in the action brought by the Ilford Gas Co. against the 
Ilford Urban Council for an injunction to restrain an undue prefer-. 
ence in charging, &c., are reported on p. 539. 


PERSONAL. 


Mr. Bernard Price has heen elected president of the South Afri ‘A 
Institute of Electrical Engineers for 1915-16. E 

Mr. George G. L. Preece (son of the late Mr. G. E. Preece and 
nephew of the late Sir Wm. Preece, K.C.B.), branch manager in 
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Manchester for Messrs. Bruce Peebles & Co.; will be married on the | Prof. A. E. H. Love, F.R.S.; * Electromagnetic Waves in a Per. 


25th inst. at St. Paul’s Church, Whitley Bay, to Miss May Bowie, 
fifth daughter of the late John Bowie, of Newcastle-on-Tyne. 

Mr. R. H. Klein, the well-known honorary secretary of the Wireless 
Society of London, has asked us to mention, so as to avoid any 
misapprehension, that, although his name has a somewhat Teutonic 
sound, he is a Belgian and a naturalised British subject. 

Mr. Edward S. Carling, for 10 years South of England represen- 
tative of the Electrical Co. (Ltd.), having filled up the householders’ 
return of those willing to serve in the Army, has been called up, and 
left for Chatham on Monday, the 18th inst., to take his place in the 
Royal Engineers. 


APPOINTMENTS VACANT AND FILLED. 


A senior switchboard attendant, with experience in a.c. multiphase 
h.t. and d.c. three-wire systems, is required for Salford Corporation 
electricity department. Applications to the Borough Electrical 
Engincer, Electricity Works, Pendleton, Salford. See Advertisement. 

A meter tester, with experience in testing and repairs of d.c. and 
polyphase meters, is required for Capetown Corporation electrical 
department. Commencing salary £230 per annum. Applications 
to Messrs. Davis & Soper, 54, St. Mery Axe, London, E.C. See 
advertisement, | 

A large engincering firm in Manchester advertise for a draughtsman. 

The British Electric Transformer Co. advertises for engineers used 
to a.c. work for junior posts in testing or designing department. 
Applications to the Company, Hayes, Middlesex. 

A colliery electrician is required for North Wales. 
ment, 

An electrical engineer is wanted for the Islington (London) 
Guardians’ institutions at St. John’s-road and Cornwallis-road. 
Applications to the Clerk by noon Jan. 25. 

An advertiser requires two telephone enginccrs. 

An assistant for testing and calibrating mercury motor meters 
is required by Edinburgh Corporation. 


See adrertise- 


Mr. John A. Parker, chief assistant of the Greenock electricity 
works, has been appointed (out of 187 applicants) chief assistant of 
the Croydon electricity works. 

Mr. A. E. Hardy, of Larbert, has been appointed shift engineer at 
Gillingham in succession to Mr. Josephs, who has joined the Army. 


INSTITUTIONS AND SOCIETIES. 


Electric Vehicle Committee.— A meeting of the committee was held 
in London under the chairmanship of Mr. R. A. Chattock on Jan. 
8. 1915. The secretary submitted a report as to the issue of the 
first number of the " Electric Vehicle," which was considered satis- 
factory. He also submitted a return as to the sales of the publicity 
mail cards which showed that only a comparatively small quantity 
of these had keen ordered so far. The hope was expressed that the 
various undertakings would not fail to make use of this very con- 
venient method of setting forth the advantages of the electric vehicle. 
As to the standard design of charging station sign, the committee 
decided, in view of a letter received from a large undertaking, to 
circularise the various undertakings as to how many signs 
would be required, so that they might make arrangements for their 
production by one manufacturer. As to the proposed standardisation 
of glow lamys for electric vehicles, an intimation was reccived from 
the Tungsten Lamp Association stating that they had appointed a 
sub-committee to go into this matter with the Electrie Vehicle Com- 
mittee, and it was decided to invite this sub-committee to meet the 
technical sub-committee of the Electrie Vehicle Committee at their 
next meeting. Regarding the standardisation of wheel rims for solid 
tvres, the committee had before them the sizes standardised by the 
Engineering Standards Committce at the instance of the Society of 
Motor Manufacturers and Traders, and decided to recommend pur- 
chasers of electrie vehicles to insist upon having these standard rims 
fitted. As to charging equipments, this matter is being further gone 


into. 

Wireless Society of London.—We are asked to state that all 
members and students of the Institution of Electrical Engineers will 
be welcomed at the presidential address which will be given by Mr. 
Campbell Swinton next Tuesday. The address will be delivered at 
the Institution, and will be experimentally illustrated. 

Royal Society.— The following Papers were read before the Royal 
Society vesterday : |“ Atmospheric Electrieitv Potential Gradient at 
Kew Observatory, 1Ist8-1912," by Dr. C. Chree, F.R.S. “The 
Transmission of Electric Waves over the Surface of the Earth," by 


fectly Conducting Tube," by Mr. L. Silberstein; and “ An Electri. 
cally Heated Full Radiator," by Mr. H. B. Keene. 


EDUCATIONAL NOTE. 


University of London, University College.— Lectures on the “ Theory 
and Practice of Radiotelegraphy." ‘Phe course of advanced lectures 
on the above subject, which was partly delivered at University 
College, Gower-street, London, before Christmas, by Prof. J. A. 
Fleming, F.R.S., will be resumed on Wednesday, January 27th, at 
o p.m. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 22nd (to-day). 
PHYSICAL SOCIETY. 
ó p.m. Meeting at the Imperial College of Science, Imperial In- 
stitue-road, South Kensington, London. Agenda: Papers on 
“ Practical. Harmonic Analysis," by Dr. A. Russell; and 
m E the Focal Length of a Photographic Lens," by Mr, 
. Smith. 


JUNIOR INSTITUTION OF ENGINEERS. 
Spm. Meeting at 39, Victoria-street, Westminster, London. 
Paper on “ Rotary Air Pumps," by Mr. A. Arnold. 


SATURDAY, Jan. 23rd. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 
3 p.m. Visit to Napier Works, Acton Vale, London, W. 


Norrs AND DERBYSHIRE BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS. 

3:30 p.m. Meeting at University College, Nottingham. Discussion 
on Papers on "' Some Power Station Details,” by Mr. C. Lewes, 
and on " Surface Earthing at a Scottish Mine," by Mr. P. $. 
Glover. ` 

WEST OF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 

4:30 p.m. Joint meeting with the National Association of Colliery 
Managers at the Royal Technical College, Glasgow. Paper on 
“ Electricity at the Coal Face," by Mr. J. Bowman. 

TUESDAY, Jan. 26th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Engineers’ Club, 17, Alhert-square, Man- 
chester, Paper on “ Electric Steel-making Furnaces,” by Mr. 
T. D. Robertson. i 

WIRELESS SocrETY or LONDON. 

8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Presidential Address on ^ Some 
Electrical Phenomena," by Mr. A. Campbell Swinton. 

THURSDAY, Jan. 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

p E^ Pc at the Institution, Victoria Embankment, London, 
Gyrostatics,” by Prof. A. Gray, F.R.S. 

FRIDAY, Jan. 29th. 
JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at 39, Victoria-strect, London, S.W. Discussion 
on “ London's Future Electricity Supply," opened by Mr. 
P. C. Batstone. | 

RoYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 

rd Me on “Gaseous Explosions,” by Dr. Dugald Clerk, 
. TI» 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needier 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
oe aioe m Ei can be sent with the following note, 
which can cut out, filled in, put in an envelope and sent unstanvped 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ 8. d. toward the Prince of Wales 


NATIONAL RELIEF FUND. 


Name *99*906e690600c22 oeeeee eeses 


***5*906009209009200900000990000990090259909004090095204c0256 


Address.. 


*9»*990600506092090099 
*9**5*5»9o9v0c602e0s00cc56009500920020090000€900000000000099090 


Coevrcoevecns 
(EKET 
9$9?***5659900000020c0«000000000000000500000900902902000 v0 «5009900 


Sixth Kelvin Lecture on “ Lord Kelvin's Work on 
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TEMPERATURE RISE IN TWIN FLEXIBLE WIRES.* 


J BY S. W. MELSOM AND H. C. BOOTH. 


Summary.—This Paper deals with the temperature rise in flexible 


avires—(a) due to the current passing through them, (b) due to heating 
from a pendant lamp, (c) when used for connection to electrical heating 


apparatus. 


` (a) TEMPERATURE RisE IN Twin FLEXIBLE WIRES DUE TO THE 


CURRENT PASSING THROUGH THEM. 


F In accordance with the request of the Committee, tests were mal» 
in order to determine the temperature rise with current of twin 
flexible wires with the various types of covering and insule‘ion in 
general use. The wires tested, which were supplied at the request 
of the Committee by the India Rubber, Gutta Percha & Telegreph 
Works Co. (Ltd.), and Messrs, British Insulated & Helsby Cables 
(Ltd.), were as follows :— 

Twisted Flexible Wires.—Each conductor was insulated with 
cotton and pure (or vulcenised) rubber, and then braided in cotton 
or silk. The twin flexible wire consisted of two of these braided | 
conductors twisted up together to form a double cord. The cover- | 


Point E,ro cm. above D 
Y. 


56-walt 


20-wal 


lamp 


55-wabb 
metal-filame 


lamp 


Fra. 2. 


ings and insulation respectively were: Silk covered, with both pure 
and vulcanised rubber insulation ; cotton covered, with both pure 
and vulcanised rubber insulation. Each type of covering and insu- 
lation was supplied with the following sizes of conductor: Equiva- 
lent in S.W.G. to Nos. 1/22, 1/20, 1/18, 1/16 and 1/14. 

The temperature of the flexible wire was determined by measuring 
the rise of resistance of the conductor. All the results here given 
are, therefore, for flexible wires suspended horizontally in air, the 
results being practically the same as for wires laid on the floor. 
Curves are given showing the currents required to give temperature 
rises of 10°F, and 20°F. respectively and also the current densities. 
From these curves it appears that the dissipation of heat is greater 
with the cotton covering than with the silk, and that the vulcanised 
rubber insulation, probably owing to its greater thickness, tends to 
cool the wire more than the pure rubber covering. . 


(b) THE TEMPERATURE RISE IN FLEXIBLE WIRES USED FOR PENDANT 
| Lamps. 

According to the Institution Wiring Rules. par. 52, sections (a) 
and (^), flexible wires may be used under two distinct conditions. 
Under section (b), ** For sub-circuits, &c.," it may probably be safely 
assumed that any heating to which the flexible wires ere subject will 
be due to the current passing through them. Under section (a), 
g For pendent and portable appliances, &c.," the heating from the 


E Abstract of a Paper based on & report of the National Physical 
sboratory to the Wiring Rules Committee of the Institution of Elec- 
trical Engineers. 
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lamp or other appliance to which the flexible may be connected may? 

however, be considerable. It occurred to the authors, in view of | 
these different conditions, that some experiments with the object of 
ascertaining approximately the extent of the heating from incan- 
descent lamps might be of use to the Committee in determining the 
safe maximum currents for flexible wires when used under such 

conditions. A twin flexible wire of a size equivalent to 1/20 S.W.G. 
was taken for the purpose of the tests, and was fitted to a lampholder 
and ceiling-rose in the ordinary way. The temperature of the wire 

was measured by means of minute thermo-junctions placed in the © 
following positions: A, at the lampholder contacts; B, at the cord 
grip; end C, D, and E, let into the wire &* points at various distances 
from the lamp, as shown in Fig. 7. Lamps of various candle-power, 
and with both metal and carbon filaments, were tested with verious 
shades representing types in common use. The sha:les, which are 
illustrated in Figs. 2, 3 and 4, were as follows: (1) Small green end 
white opal glass; (2) white opal glass; (3) enamelled metal; (4) 
white opal glass with gallery : (5) holophane glass; (6) iced glass ; 
(7) long, opal glass ; (8) short, opal glass; (9) clear moulded enclosed 
glass with shade with gallery ; (10) bead shade with gallery; (12) a 
special holophane shade with gallery. Shade No. 11 in Fig. 4 is 


nt 


Fic. 3. 


No. 4, Fig. 2. used with a 100-watt metal filament lamp. Some «f 


the observations are es follows :-— 


55- Watt. Metal Filament Lamp. Temperature Rise in Deg. C. 
C 


Shade No. A B D E 
1 duo 33 ae “24. uw do 9 3 
2 22 zii 14 ins 5 2 l 
3 24. avs 16 ee 8 sind 3 1-5 
4 17 we 10 ao 5 24 1-5 0-2 
5 32 uve. 223 swear IB wes Or. uh 2 
6 22 te. IB ou 5 lH:4 .. 0-5 
7 38... 26 ... 12 TU x 2 
8 20 .. 16 .. 4 2. «x — 
9 .. 36 ... 24 .. l4 lO .. 3:3 
10 we 80 «ws 20 4. 10 T. 3:3 
3-light bracket ... IS. X1... 12 un Ü- wu um | = 
Without shade... 21 .. 15 .. 8 .. B . ] 
100- Watt Carbon Lamp. Tem se i 
A ^ p x emperature £u in uus 
5 -. 95 .. 65 .. 42 .. 290 .. 10 
"EL cum ee (a 
Without shade... 64 ... 42 .. 96). — = 
100-Watt Metal Filament Lamp. ratu: sod E 
SE A E MEE TRQUE x in Deg. C 


ll. .. 21 .. ]1|92 .. 6 
sacle ie A 1 eg. 29 uy d up se 
Without shade... 26  .. 18 .. 10 .. 9 Ù 5 


This temperature rise is over and above way hecting in the flexible 
wire itscli due to the current flowing through it. Thus teking the 
> 4 
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quite ordinary combination of a 55-watt metal filament lamp with 
shade No. 5 or a 56-watt 16 c.p. carbon lemp with shade No. 6, the 
temperature rise at point B, t.e., at the cord grip, is 24°C. (43°F.), or 
about twice the temperature rise allowed by the Wiring Rules for 
rubber insulation. With lamps of higher candle-power the rise is 
considexebly greater. The results obtained were in a mee^ure con- 
firmed by an examination of a number of silk-covered twin flexible 
wires that hed been in use during the past 10 yea-s in the lighting 
installation of th» Laboratory. Near the lampholder the pure- 
rubber insulation had elmost disappeared and the silk covering wa 
very weak, but in the parts of the flexible near the ceiling-rose the 
silk was in good condition and the only sign of deterioration was that 
the rubber broke rather easily on stretching. 


(c) THe TEMPERATURE RISE IN THE FLEXIBLE LEADS USED FOR 
.. CONNECTIONS TO ELECTRICAL HEATING APPARATUS. 


The apparatus used for these tests was lent by the various makers 
who were approached by the Wirirg Rules Committee. The types 
were selected from the ordinary stock as fairly coverirg the range oí 
electric heating and cooking apparatus in general use and as repre- 
senting the various methods adopted of connecting the flexible leas 
to the apparatus. . 


Heating Apparatus.—Fourteen heaters in all, supplied by fivc 
different makers, were examined. For the purposes of this report 
these have been classified into four types, namely: (1) Radiators 
in which the heating elements consist entirely of lamps; (2) com- 
bined convector radiators in which the heating element consists both 


Fic. 4. 


of lamps and wire coils, the latter running at a temperature less than 
red heat ; (3) convector radiators in which the heating clements are 
wire spirals enclosed by silica or other fireproof containers and 
running at red heat; (4) convector heaters in which the heating 
element consists entirely of wire coils or resistance strip wound on 
some such material as uralite, porcelain or mica, and running at a 
temperature less than red heat. 

Method of Connection of the Flexible Leads.—In all cases the flexible 
wires were run to the bottom of the appevatus. The various makers 
adopted widely different methods of connecting the wires to the 
heaters. These methods might be classified as follows: (a) The 
flexible wires are passed into the bottom of the radiator case through 
@ bushed hole or holes, the wires being left of such length inside that 
it is possible for them to touch each other or the radiator case. (b) 
The wires are passed into the case as in (a) but the flexible leads are 
separated and each is taken direct toits proper terminal. The length 
of flexible wire inside the radiator case is short and the wires are not 
allowed to touch each other or the radiator case. (c) The connec- 
tions are male by means of plug sockets, pin plugs being fixed to and 
projecting from the outside of the radiator case. 


Power.—The rating of the heaters varied from 0:25 kw. to 2-5 kw. 


Kettles.— Two kettles were examined. In each case the conne- 
tion was made by meens of split-pin plugs eid socket connectors, 
The power required was 0-6 kw. and 0-7 kw. respectively. 


Flat Irons.—Three flat irons were tested. "The connections were 
me le (1) by mezns of split pins fixed to the base of the iron and a 
socket connector: (2) by split pins projecting from the bae, the 
flexible wires being led through a long plug socket connector, the 
wires inside the connector being kept apart, and outside the con. 
nector being fastened round a cylinder of insulating material; end 
(3), by wires insulated with glass beads which we-e brought into a 
metal box on & level with the handle and were soldered inside the 
meta] box to the flexible wires. 


Temperature rise | 
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Fic. 5.— TEMPERATURE RISE IN LEADS AND CONNECTIONS OF HEATING 
APPARATUS DUE TO HEAT CONDUCTION. 


Cooking Apparatus. —One oven, one hot plate, end one griller were 
examined. "The oven was heated by two removable heaters which. 
fitted into apertures in the top and bottom of the oven. The flexible 
wires were carried in g flexible metallic tube and were connected to 
switches on the outside of the heater case. Connection to the hot 
plate and griller was male by means of spilt pins and plug socket 
connectors. 


Method of Test.—In &* cases the temperature rise was determined 
by means of sme! thermo-junctions let into the rubber insulation on 
the wires. In deciding where the junctions should be placed it was 
not considered necessary to fix them in any position other then that 
where the possible deterioration of the rubber insulation might result 
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Fic. 6.—TEMPERATURE RISE AT VARIOUS POINTS IN THE FLEXIBLE 
CONNECTIONS OF FLAT IRONS WITH INTERMITTENT HEATING. 


Connection by Socket. During the shaded intervals the current was switched off. 


either in a short-circuit or in the wires coming into contact with the 
heater case. Thus the temperature conditions of any short lengths 
of wire that were seperated on the inside of plug sockets, or which 
ran direct to terminals in such a manner that the wires could not 
touch cach other or the radiator case, were not considered. 

Since the object ot the investigation was to determine the extent 
to which various parts of the flexible connections were affect 
by the heat diffusing from or radiated by the heating element. the 
temperature rise produced by the current by the leads is not included 
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obtained on some or all of the charges. The number of cases reported 
to the inspectors of workmen who were prosecuted by mine owners for 
offences under the Coal Mines Actand the Metalliferous Mines Regulation 
Act was 1,895 (1,025 for 1912), resulting in 1,799 convictions, 16 cases 
withdrawn or not proven and 80 cases dismissed. Under the Quarries 
Act the number of pzos»cutions by the Home Office in 1913 was 19 
(number of separate firms proceeded against 12), as against 18 for the 
preceding year (number of separate firms proceeded against 15): con- 
victions were obtained in 12 cases. Under the Factory and Workshops 
Act there were two prosecutions, resulting in one conviction and one 
dismissal. There were no prosecutions in the preceding year. A con- 
siderable amount of work in connection with the testing of safety lamps 
has been carried out at the Home Office testing station with the view of 
approving types of lamps for use in mines. An important development 
in mining of recent years has been the growth in the use of electricity 
as a means of transmitting power in and at mines. Hence the report of 
Mr. Nelson, the electrical inspector of mines, is of peculiar interest as 
pointing to the continued increase in the uve of electricity and to the 
lessons to be learned from the accidents resulting therefrom. During 
the year there were in all 15 fatal accidents resulting from the use of 
ele:tricity in mines, causing 16 deaths, During the vear, in addition to 
the new Code of General Regulations, which takes the place of the old 
Special Rules, there have been established general regulations in respect 
of (a) the hours of winding enginemen ; (5) accommodation and facilities 
for taking baths and drying clothes ; and (c) mines in which ganister is 
worked ; and orders have been issued in respect of (a) safety lamps, and 
(b) supply and use of explosives in coal mines. 

The Central Board for Mining Examinations met several times during 
the year to examine the qualifications of candidates. And a Committee 
of the Board examined the qualifications of, and interviewed, candidates 
for the Mines Inspectorate, making selections for your nomination. The 
Royal Commission on Metalliferous Mines and Quarries (appointed 1910) 
and the Departmental Committee to inquire into the cause and prevention 
of coal dust explosions in mines (appointed 1911) met at intervals through- 
outthe year. Elaborate experimenta were conducted by the latter at the 
Home Oftice Testing Station at Eskmeals, in Cumberland, the results of 
which were given in three reports issued during the year. Four other 
Departmental Committees, viz., on the use of squibs: on the provision of 
washing and drying accommodation; on spontaneous combustion of 
coal in mines; and on first aid certificates, held a number of meetings 
during the year, the first two concluding their labours and reporting, the 
third issuing an interim report (but has still much work before it). 
The fourth Committee was appointed on May 8, 1913, and reported on 
July 25, 1914. Falls of ground continue to be the chief source of fatal 
accidents in mines, accounting for no less than 35-4 per cent. of the total 
fatalities (surface and underground) during thc year. 


Shaft Signalling Regulationa.—4A certain amount of dubiety appears to 
exist with regard to the meaning and effect of some of the General Regu- 
lations relating to signalling in connection with winding in shafts (which 
came into force on July 1, 1914), and an explanatory note on these is 
given in the Report. Visual indicators have been designed by several 
firms and a list of firms, which is not necessarily complete, is given whose 
apparatus appears to conform to the Regulations. 


Safety Lamps.—Since the issue of the last report the following numbers 
of safety lamps and flame lamp glasses have been submitted for test : 
Flame lamps, 51; electric lamps, 11, two of which failed : and in addi- 
tion many minor modifications of lamps already approved ; new brands 
of glasses, 5, one of which failed; and, in addition, the range of sizes of 
brands already approved has been extended in several instances by 
further testing. Samples of lamps and glasses have on several occasions 
been forwarded to us for examination or test by H.M. Inspectors of Mines 
to ascertain if they complied with the requirements of the official descrip- 
tions. Among these cases may be mentioned that of the Wharnclitfe 
Colliery. Samples of the different flame and electric lamps in use at the 
time of the accident on May 30th, when 11 men were killed, were sub- 
mitted to us, and the manager of the mine and H.M. Divisional Inspector 
were present at the tests. The electric lamps and the bonnetted flame 
lamps were found to be of approved ty pes, but some unbonnetted Mueseler 
lamps were also sent. These were not tested since such lamps are ipso 
facto unapproved. "Three manufacturers have submitted large flame 
Porch lamps. These after being tested have been approved for use, but 
within certain limits only. Several electrical devices, constructed with 
a view to indicate small percentages of firedamp, have been submitted 
from time to time. Lamps fitted with the devices were tested as regards 
safety, and in certain cases facilities were given for the manufacturer to 
demonstrate with samples of the lamps below ground. Up to the present 
only one electric lamp fitted with an electrical detecting device has been 
approved, but the official description makes it clear that the Secretary of 
State expresses no opinion regarding the efficiency of the device. The 
moulded flame lamp glasses to which reference was made in our last 
report, have again been occupying attention. These glasses, as has been 
pointed out before, are far tougher than the ordinary approved blown 
glass, but they crack all over if fractured and several reports of spontaneous 
fractures have been received. While on the subject of glasses we would 
like to call the attention of English glass manufacturers to the present 
opportunities of supplying mines with approved flame lamp glasses, since 
almost the whole of the supply of approved glasses, with the exception 
of those supplied by Messrs. Butterworth Brothers, has up to the present 
come from Germany and Austria. 

A table, giving particulars of the different kinds of safety lamps in use, 
shows that there are 10,202 of the Davy type, 310,570 of the Clanny. 


in the values shown, which represent the net effect, the actual 
amount of self-heating having been determined and allowed for in 
each case. The conditions as regards the time of running of the 
apparatus were made as nearly as possible the same as in normal 
working. 

desc m of Results.—An analysis of the tests and results obtained 
is given in tables in the original Paper. Curves showing the heating 
effect at different points on the connections are also given (see Figs. 5, 
6 and 7), and illustrate the behaviour in this respect of different types 
of apparatus. No. 2 is a lamp radiator with pin plugs. No. 8 is a 
* red heat" radiator with connection to switch. No. 20 is a hot 
plate with porcelain connector. A number of other curves is given 
in the Paper. 

If we consider the whole of the apparatus examined it will be seen 
that generally the smaller apparatus shows the greatest heating 
effects. This is especially the case with the flat irons and the hot 
plates, which must necessarily be more restricted in size than radia- 
tors and which, generally speaking, are required to work at high 
temperatures. 

Assuming that the normal maximum air temperature in a room is 
80°F. (30°C.), that the rise of temperature due to current flowing 
through the wires will not exceed 10°F. (5-6°C.), and that the safe 
temperature limit for rubber is 120°F. (49°C.), then the temperature 
rise due to conduction, &c., from the heating apparatus should not 
exceed 30°F. (17°C.). 

With regard to the radiators, the temperature rise due to con- 
duction from the apparatus on that portion of the flexible wire which 
is just outside the radiator case was with one exception less than 
20°F. (11-1°C.); but where the flexible wire is led inside the ra:liator 
case the temperature rise varies from 23°F. to 74°F. (13°C. to 41°C.). 
In the exception the temperature rise was 72°F. (40°C.) at the single 
bush through which the flexible wires were taken. It seems clear 
that if the flexible leads were not taken inside the radiator case, or 
if each conductor was taken through a separate bushed hole, the 
design would in this respect be considerably improved. In the 
smaller apparatus the temperature rise in the 3in. or 4in. of flexible 
wire nearest to the apparatus was in most cases considerably in excess 
of 16-7?C. (30°F.), the highest values occurring with flat irons. This 

is most unfortunate, in view of the fact that in actual use the wire 
is subjected to far greater mechanical strain than with most of the 


other types of apparatus. 


ANNUAL REPORT ON MINES AND QUARRIES. 


The report of the Chief Inspector of Mines and Quarries for 
1913 has just been issued in the form of a Blue Book (Cd. 7721). 
The report appears in two volumes, and we give below extracts 
from Vol. II. (headed Labour) that are likely to be ot interest 


to our readers. 


I.— ADMINISTRATION. 


The total number of persons employed at mines and at the quarries 
under the Quarries Act in the United Kingdom and the Isle of Man during 
1913 was 1,236,21] (1,155,302 at mines and 80,909 at quarries), or a net 
increase of 39,176 persons as compared with the preceding vear (viz., 
an increase of 38,154 at mines and of 1,022 at quarries). Of the persons 
employed at mines 926,359 worked underground and 228,943 above 
ground. Of the latter 6,748 were females. There were 1,332 separate 
fatal accidents in and about mines and quarries, causing the loss of 1,870 
lives, or an increase of 476 fatalitics as compared with the previous year. 
Of these accidents, 1,251, causing the loss of 1,785 lives, happened at 
mines, and 81 causing the loss of 85 lives happened at quarries, or, 
expressed in terms of the number of persons employed, the death rate 
from accidents per 1,000 persons at all mines was underground 1-736 
(or surface and underground 1-545) for 1913, as compared with 1-273 
underground (or 1-181 surface and underground) for 1912. The high 
rates for 1913 are due chiefly to the Senghenydd Colliery disaster, where 
439 lives were lost. The gain in safety over a long period of years is 
evidenced by the fact that, reckoning from the year 1851 to 1910, each 
quinquennial period (except that for 1906-10), shows a steady decrease 
In the loss of life per 1,000 persons employed. The rate for the five years 
ending 1910 was 1-416, as compared with 4-301 for the five years ending 
1855. For the year 1913 it was 1-545. The death rate per million tons 
of mineral raised at Mines under the Coal Mines Act during 1913 was 
981, as compared with 7-48 for the ycar 1873, and the average for the 
decennial period 1904-13 was 4-91. The total number of persons injured 

y accidents disabling them for more than seven days at all mines and 
quarries was 184,202 (mines 178,962, quarries 5,240), as compared with 
156,922 for the preceding year (mines 152,302, quarries 4,020), or an 
Increase of 27,280. 
dran the year 1913 there were prosecutions by the Home Office under 

e Coal Mines and Metalliferous Mines Acts in 31 cases, involving 170 
charges, as against 44 cases involving 125 charges in the previous year. 

D two cases the prosecutions failed ; in the other cases convictions were 
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electric shock below ground in seven years between Jan. 1, 1907, and 
Jan. 1, 1914, 45 were killed in the first half of that period and 34 in the 
second half; figures which, taken in conjunction with the increase of 
electrical horse-power in the second half-period over the first half-period, 
seem to show that the risk of fatal electric shock below ground is de- 
cidedly a diminishing risk. It is on the other hand unsatisfactory to note 
that of the 12 fatal electric-shock accidents that occurred below ground. 
in 1913 (one of the accidents was responsible for the deaths of two persons) 
at least nine might have been avoided by greater care in the maintenance 
of apparatus and stricter regard to the regulations. 


Surface Accidents.—Of the three surface electric shock accidents, one 
occurred on a high-pressure alternating-current system, one on a medium- 


35,473 Mucseler, 337,553 Marsant, 11,934 Wolf, 637 Hepplewhite Gray, 
2,975 Routledge & Johnson, 39,657 miscellaneous, and 37,823 electric, 
making a total of 777,824. Of the electric lamps the following types go 
to make up the total: Gray Sussman 10,283, C.E.A.G. 24,237, Oldham 
2,420, Wolf 503, other makes 380. 


Report ON ELECTRICITY IN MINES. 
Growth of the Use of Electricity in Mines.—The Coal Mines Act requires 
a return to be made on Jan. 21 of each year of the aggregate horse-power 
of electric motors in use above and below ground at each coal mine. A 
summary of the returns received on Jan. 21, 1913, is given below :— 


Table I. pressure alternating-current system and one on a low-pressure alter- 

Und | nating-current system. In the case first mentioned the victim of the 

Division. Surface. | n a Total. accident touched some part of the winding of a three-phase motor sup- 

M EE MTS plied with current at 3,000 volts. Though the insulation appeared 

I | us m P to Me perce Hid in fact, nd and a fatal geeks 

ae ius 2 shock followed. e accident on a medium-pressure system was of an 

n TE S S E eee nnentees Bs | t VERG unusual character. A derrick pole was being erected by means of steel 
York pu North Midland edd cu El 5 5/054 " Eie 15 1 07 200 wire guy ropes when one of the latter made contact with an unprotected 
Lancashire North Wales and Ireland 9°88 PE Sos 307 46} fuse in the neighbourhood belonging to a 54.P. motor supplied with 
South Wales Eus ' 00! = p 01/93 " 131817 i three-phase current at 400 volts. The ground was wet, and the man who 
MidludandScuthen |. 5 2. 91 401 | 3520 2: 41494 H had hold of the guy rope that made contact with the fuse was killed. 
See eran eg Magner OUR ; nes | : ng: rd Vcn the accident should eru e B aire 

z Rr MOT A = e accident on a low-pressure system was the result of an act by the 

Total oct. wacsanlennamervesint EUR 256,675§ | 371.4214 | 628,097} victim himself (a boy de 13), and his death may fairly be PE a 


SS eee 


The figures for 1913 show a remarkable increase over the corresponding 
figures for 1912. The surface horse-power installed has increased 32-24 
per cent., while the underground installations have increased 17-29 per 
cent., making a total increase of 22-97 per cent. An estimate of the 
growth of the use of electricity in the different divisions may be made by 
comparing the number of tons of mineral raised per electrical horse- 
power employed in all mines under the Coal Mines Act in 1913, with the 
corresponding figure for 1912. The following table has been compiled 
&:cordingly :— 


misadventure. The evidence piven at the inquest showed that the boy 
who was killed challenged one of his mates to climb a railing and from 
this position to touch some electric wires which would then be within his 
reach. His mate refused, so the victim himself climbed the railing and 
touched the wires. He was killed instantly, though the pressure was not 
high (220 volts alternating). 


Underground | Accidents. —Of the 12 underground electric-shock 
accidents, nine occurred on medium-pressure three-phase alternating. 
current systems, two on medium-pressure continuous-current systems 
and one on a low-pressure two-phase alternating-current system. The 


COR Table II. circumstances of each of these accidents have been considered, with the 
i Tons of mineral per electrical result given by the following table :— 
horse-power employed. s Table III 
Tons Te Ge Due to :— i Accidents. Deaths. 
Division. of eii o | €— ds and Corres- l. Faults as regards the earthing of metallic 
raised in n , Below elow ponding outer coverings of apparatus :— 
1913. sur- ground. ground ' figure (a) Total absence of any connection to earth 1  ...... l 
face | 2 ims (b) Break in continuity of earth connection 2  ...... 3. 
| SUN. d i (c) Outer covering earthed but connection 
| RC MEI MS with earth inefficient ..................... d... as 3 
Scotland .................. 47,434,287 | 1,805; [508 396 ; ee PNE, ee 
Ne e | 65,263,291 | 1007, '822 . 432 | 532 Eo ool a E 
York & North Midland .| 73,449,759 | 1,314| 1,434 | 686 | 744 | Di ct tact with a live cabl d 
Lancashire & N. Wales.| 28,480,739 | 2,881! 1,365. : 926 ` 1,028 D Ne 3 
; » S | through abrasion of the insulation ... 3  ...... 
South Wales ............ 57,009,050 629| 625 314 330 ` " ; 
) , : : a | (6) Contact with a conductor (a girder) 
Midland and Southern . 29,924,227 | 3,274! 848 | 673 | 718 mado live by itereontash with w lie 
| | ae a ble e: d th h abrasi f th 
United Kingdom ...... 301,611,353 | 1,175) 812 | 480 5934 TOU eee CRM DUM MA E RN l 
7 f S CE 3. Accidental contact with uninsulated live 
The number of eleetrically-driven coal-cutting machines in use at the parts of apparatus 6: Was Gag 0;0'a-0 vene Cid d e V oa TV Ta 2 anta 2 
end of 1913 was 1,307, an increase of 173 over the number in use at the — B 
o su 


end of 1912. 

Fatal Accidents in 1913.—During the year 1913 there were in all 15 
fatal accidents definitely due to electricity investigated by H.M. In- 
spectors of Mines, causing in all 16 deaths. In addition, a fire at the Big 
Pit of the Blacnavon Iron & Steel Co., at Blaenavon, Monmouth, on 
April 7th, which resulted ultimately in the loss of three lives, was held by 


The above table may be summarised thus :— 


Table IV. 
Due to :— Accidents. Deaths. 


l. Contact with outer coverings of apparatus 
live through the absence of, or an inefficient, 


most investigators to have been due to the failure of an electrie cable, and th ti 7 
the disaster at Senghenydd Colliery of Oct. 14th was held by the Com- 9 "Def PER SU dins f table aval M RUPES 4. Qus 1 
missioner appointed to investigate the cause to have been possibly, but " Co » "ibn rum T: AMEN igs SK TEENS EROS 9 
not certainly. due to sparks from electric signalling wires. The two latter . Contact with uninsulated live parts sessen 2 see S 
accidents apart (they hive already been fully reported upon). the figures | 12 13 


for the vear 1912 comparable with those given above for 1913 were 12 
accidents causing 14 deaths. In 1913 there was, therefore, an increase 
of three accidents and two deaths over the figures for 1912. The whole 
of the 15 accidents which occurred in 1913 were electric-shock accidents. 
Of the 15 electric-shock accidents above referred to, three took place on 
the surface and 12 helow ground. The two classes of accident will be 
separately considered so that any conclusions it may be possible to draw 
shall have application to surface conditions and to underground con- 


For the period between January 1, 1905, and December 31, 1913, that 
is to say in nine years, the electric shock below ground has been respon- 
sible for 83 recorded accidents and 86 deaths. I have carefully con- 
sidered the available information in regard to all of these accidents (a 
large proportion were personally investigated by me), and they may, I 
think, justly be analysed as follows :— 


ditions respectively. The figure for electric-shock accidents below ground, Table V. 

which last year I remarked had begun to show a downward tendency, has Due to :— Accidents, Deaths. 
risen again, as will ke seen from the following figures: 1907, 10; 1908, 12; 1. Contact with outer coverings of apparatus 

1999, 13: 1910,15; 1911, nine; 1912, seven; 1913,13. The figure live through the absence of, or an inefficient 

for 1913 ix disappointing by comparison with 1912, although the horse- earth connection ......ccecceecceseesceesceeccereeees "Tr m 40 
power of electric plant in use below ground increased by 17 per cent. 2. Defective insulation of cable systems ........ Oo) aks 32 
during the year, For the first time it is possible, from the data available, 3. Contact with uninsulated live parts ............ 2 1. 12 
to determine the rate of increase of the horse-power of electric plant in 4. Other causes (misadventure)  ............. 2. ago 2 
use below ground, On the assumption that that rate of increase is normal "S — 
and not exceptional (and there is no reason to think that it is other than 83  ..- 86 


normal) the horse-power of electric plant in use below ground has in- 
creased by 85 per cent. since the end of the vear 1909, whereas the number 
of persons killed bv eleetric shock, as will be seen, was the same in 1909 
as in 1913. It is also of interest to note that of the 79 persons killed by 


Defective carthing has, therefore, been responsible for very closely 50 
per cent. of the deaths due to electric shock below ground. Imperfect 
nsulation of cables has been responsible for 37 per cent. of such deaths. 
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EEA, 
Table VI.—Summary of Fatal Electric Shock Accidents in 1913. 
Surface accidents :— Accidents. Deaths. 


(a) On three-phase systems :— 
Low PI€SSULO.......0csescscescsesnenenscecseteceees L utes l 
Medium pressure ............. eene l- s 1 
High pressure scssisssvewanssnseasenernetescesyaus b. Gus ] 
(b) On continuous-current systems :— 
LOW aoc pi T —— n Aee — 
Medium pressure ............. eee RETO xxu — 
Underground accidents :— 
(a) On three-phase systems :— 
Low preesure.. «ceci ee ev ces eo an nee ra Roi ns Fe diee l 
Medium pressure ........0.sescevecsencceessesees TT 10 
High pressure: sv eecenir enari e i — 
(b) On continuous-current systems :— 
LOW pressure. ..«... eese ense eerte rennen => (osos — 
Medium pressure .................... eese "-— 2 
19. niu 16 


Of the accidents on three-phase systems, 13 in all, 10 were on com- 
pletely insulated systems and three on systems with the neutral point 
connected to earth. Of the 16 persons killed by electric shock in 1913, 
three were coal-cutter attendants, two were surface labourers, two were 
underground road repairers, two were motor attendants, one was a 
haulage hand, one a pony driver, one a fireman, one a coal conveyor 
attendant, one a drawer, one a surface screen boy, and one a trained 
electrician. 

Non-fatal Accidents in 1913.—During the year 1913 53 separate non- 
fatal accidents or dangerous occurrences were reported. There were no 
non-fatal ignitions of firedamp reported as having been due to electricity, 
as against one last year. There were, however, three underground fires 


as against two, and 50 electric-shock accidents causing injury to 51` 


persons, against 36 accidents causing injury to 36 persons in 1912. All 
the electric-shock accidents were in mines under the Coal Mines Act, as 
also were all the underground fires. 

Underground Fires caused by | Electricity.— Three underground fires 
were reported as having been due definitely to electricity in 1913. The 
first occurred on January 16th at Leven Colliery, Fife, Scotland. It was 
caused by the breakdown of two cables which were carried through the 
woodwork of a trap-door and in contact therewith without effective 
insulation and without armouring. The fire burnt for about an hour and 
the woodwork of the door and some props were destroyed. No one was 
injured. The second fire occurred in a haulage motor house at the 
Duffryn Rhondda Colliery, Port Talbot, South Wales, on March 11th. 
In order to shield the motor man from the cold intake-air a piece of 
brattice cloth was hung behind him, and in the neighbourhood of the 
cables running from the motor controller to the resistances. The fire 
was caused by a short-circuit in the base of the controller, which set fire 
to the cables referred to. The fire travelled via their outer coverings 
to the brattice cloth, which, in turn, caught fire, and some of the neigh- 
bouring props were scorched, but help was close at hand and the fire was 
quickly extinguished. The last fire was the least serious of the three. 
It occurred in a pump room at Markham Colliery, Hollybush, near New- 
port, Mon., on May 2nd. A short-circuit, due to a breakdown of insula- 
tion at a cable dividing box, caused an arc which ignited the rubber insula- 
tion of some neighbouring cables. The fire spread to a rubber mat on the 
floor of the pump room, but it was readily extinguished by the application 


of a little sand, 
_ Electric Shock Accidents.—Of the 50 electric-shock accidents causing 
injury to 51 persons which were reported during 1913, 30 causing injury 
to 30 persons took place below ground, and 20 causing injury to 21 
persons took place at the surface. Of the 51 persons injured 43 were 
disabled for more than seven days. In three cases the victim was un- 
conscious for some time, artificial respiration being successfully applied 
ìn cach case. In four other cases the victims were very seriously injured 
by burns. The first of these latter occurred in the generating station at 
the surface of Silverwood Colliery, Rotherham, Yorkshire, on Feb- 
ruary 9th. Two men were working behind a live 500-volt alternating- 
current switchboard when one of them dropped a spanner across some 
live parts. The short-circuit caused an arc, which badly burnt both men 
about the head and face. It is said that the men were working with 
current on in disobedience of instructions. The. second accident above 
referred to occurred in the generating station at Littleburn Colliery, 
Durham, on May 29th.. The victim, a contractor’s foreman, was ex- 
plaining to a member of his firm how he intended to fix some conductors 
which were about to be fixed behind the switchboard. He had a pair of 
Pliers in his hand, and with these he made accidental contact with some 
live metal. The shock caused him to fall against three bare conductors 
carrying 2,750-volt alternating current. He was very seriously burnt, 
losing his left arm. After the accident the bare conductors were effec- 
tively protected. The third accident occurred at Greenrigg Colliery, 
Fauldhouse, Linlithgow, Scotland, on August 19th, and resulted in 
severe burns to the victim’s left hand and arm, due to the failure of the 
insulation of a trailing cable which he was handling. The system in this 
case was continuous current and the pressure 500 volts. The fourth 
po occurred at Bargoed Colliery, Monmouthshire, on December 29th. 
i: this case the victim was a switchboard attendant, and he committed 
© error of attempting to examine a switch which was live at the time, 
Ts which he knew to be live. He short-circuited the conductors in 
nac o ghbourhood of the switch, which was carrying 3,300-volt alter- 
jd current, and was badly burnt on the left hand, face and neck as a 
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Unclassified Non-fatal Accident.—An accident of an unusual character 
occurred at the Prince of Wales (Haigh Moor) Colliery, near Pontefract, 
Yorkshire, on August 25th. The glass forming the peep-hole in a coal- 
cutter frame was blown out with such force that it caused incised wounds 
in the back of the attendant, who was at the time 10 yds. from his 
machine. As the result of investigation and experiment it was agreed 
that there had been an explosion in the coal-cutter frdme caused by the 
volatilisation of some insulating varnish, unduly heated by a short- 
circuit in the motor armature. This short-circuit also ignited the gas 
which formed inside the frame of the coal-cutter, and which proved to be 


explosive. 
The following table gives particulars of the number of coal-cutting 


machines in use during 1913 :— 

Table VII.—Number of Machines, Motive Power Employed and Quantity 
of Mineral obtained by their use in the Various Inspection Divisions 
or Districts during the Year 1913. 


| No. of Worked by No. of 
collieries No. of con- 
Division or | where nai ——— veyors 
district. | genda chines.| Elec- a at coal 
| work pty, | air. face. 
Seotland: ;..: | 998 | 876 | 700 | 176 | 9,335,462 | 125 
Northern ............ | 89 665 | 134 | 531 | 3,545,249 58 
York & N. Midland | 164 , 673 331 342 | 7,608,530 86 
M’chester & Ireland, 40 212 13 | 199 644,989 20 
L'pool & N. Wales .. 66 181 23 | 158 | 1,522,962 7 
South Wales  ...... i . 4l 115 36; 79 639,719 61 
| 175 70 | 105 | 1,313,057 2 


Midland & Southrn., 48 | 
SEERE ———— 

Total in 1913 6s 676 2,897 |L307 1,590 
Me | | 
2,444 |1,134 1,310 [20,274,138 | 268 


24,609,958 | 377 


Total in preceding’ 
year spa testo eraot | 626 


Another table, given below, shows the different types of coal-cutting 


machines employed ;— 
Table VIII.—Number of Mechanical Coal Cutters in use during the Year 
1913. 


—— — — ee —— M —À Á— — ee —À — 


MU DD Driven by Driven by 

Kind of machine. | compressed air. electricity. 
Dise eects BIS 725 
Bano cR | 165 | 377 
CHAIN cobs doscot dt edna T E een Reda | 57 | 193 
Percussive MR 836 | 5 
Rotary heading .............................. 14 | 7 
Total o Lea e Suez Rd | 1,590 | 1,307 


THE EFFECT OF THE SHAPE OF THE PRESSURE 
WAVE ON THE OPERATION OF ROTARY CON- 


VERTERS.* 


BY W. LINKE. 


Summary.—The author shows that the presence of higher harmonics 
in the pressure wave of supply has a bad effect on the commutation of 
rotary converters. He shows by means of oscillograms that the com- 
mutation is greatly improved by the use of choking-coils. 


It has repeatedly been shown that rotary converters do not deliver 
9 direct current of constant value, but that an alternating current 
of high frequency is superimposed on the direct current. Fig. 1 is an 


a 


Fic. 1. 


oscillogram showing the direct current of an ordinary 1,000 kw. 
rotary converter in the Berlin power station. It also shows the 
supply pressure for comparison of the frequencies. The converter 
was working in parallel with a large battery, so that a compara- 
tively small superimposed alternating pressure produced pulsations 
of about 20 per cent. of the direct current. (It will be shown later 
that the most pronounced frequency of pulsation is the sixth.) 

No disadvantages of these pulsations of the sixth frequency were 


— 


* Abstract of an article in ** Archiv für Elektrotechnik." 
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observed on ordinary converters without interpoles. As soon, how- | quency rotates with five times the normal synchronous speed rela. : 
ever, as interpoles were introduced commutation difficulties arose, | tively to the armature, it must rotate with siz times the synchronous e 
so that even with the best adjustment of the compensation sparkless | speed relatively to the direct-current brushes, and therefore it f 
running was never obtained, and after a time six black marks per | induces at the direct-current brushes an E.M.F. of sixth frequency. 


double pole-pitch appeared on the commutator. In the same way it can be shown that currents of seventh fre- 

. . The question now arose whether the bad commutation was caused | quency produce a field which rotates in the same direction as the $ 
by the fact that the interpole flux could not follow the pulsations | fundamertal, and, therefore, again produce an E.M.F. of the sixth 
fast enough, or by some phenomena in the converter itself. frequency at the brushes. The ninth harmonic, like the third, has H 


The presence of the pulsations is due to the difference in wave- | no effect. The 11th and 13th produce an E.M.F. of the 12th fre. 


shape between the supply pressure and the back E.M.F. of the | quency at the brushes. 
converter. Two sets of tests were carried out on a 50 kw. three-phase con- 


Egg" 175 Volt 


& *5? Volt 


Fia 4. 


Synchn Motor 
150 P M. ] 


verter, 50 cycles, 1,500 revs. per min., the first by driving the con- 
verter at synchronous speed by means of a synchronous motor and 
introducing & 250-cycle current by means of a transformer, as in 
Fig. 2, and the second by running the converter as à synchronous 
motor and again introducing the fifth harmonic, as in Fig. 3. 

The oscillogram in Fig. 4 shows the 50-cycle supply pressure and 
the superimposed fifth harmonic. Fig. 6 shows the supply pressure 
and the pressure of sixth frequency obtained at the direct-current 
brushes, with the connections shown in Fig. 2. Measurements of 
these pressures of fifth and sixth frequencies gave the ratio 


> Transformer 


Synchr Motor 
750R PM. 


E, 18:8 
—"=: — = 1-88, 
E. 10 
Fis. 9. where E, was the phase pressure. ; 
| If E,' is the diametral pressure, we get 
It can easily be shown that a third harmonic in the supply pres- E, E, zii e : 
sure has no effect on a six-phase converter. It is, in fact, a magnetic E 2E ^ oe 
analogy to the case of a three-phase star-connected system without | Which is practically equal to unity. | = 
& neutral wire. p 
Ro 


If, however, the supply pressure contains a fifth harmonic which 
does not appear in the back E.M.F., the transformer and converter 
will form a closed circuit for this harmonic, and a current of fifth 
frequency will flow in this circuit. These currents will then form a 


Cs = 405 Volt 
es Phase =Z0Volt 


Fic. 5. 


The converter was then rotated in the opposite direction to the 
rotating field, and a fourth harmonic was obtained at the brushes, 
of which the transformation ratio of 0-89 was obtained, which again 
is approximately unity.. If, therefore, a seventh harmonic is intro- 
duced to the slip-rings, & sixth harmonic will be obtained at the 
brushes. 

The rotating field of sixth frequency produces pulsations of flux 
in the interpoles. With E,— 17 volts a pressure of 3-6 volts was mea: | 
sured on theinterpoles. Therefore, with 58 turns per interpole and a = 
frequency of 300, the pulsation of flux is "ed 


" E, . 108 | ps 
rt 


Sga. 300.58 0 
When the converter was connected as in Fig. 3, a fifth harmonic 
of 15 per cent. of the fundamental caused six black marks per double 


190Vol? —-60~ 
Fic. 3. 


rotating field of five times the normal synchronous speed relatively 
to the armature. 
If the three fundamental pressures are 
€,—8in a, 
e,=sin (a + 120°), 
e,=sin (a+ 240^), 


the fifth harmonics are 


ey —sin 5a pole-pitch on the commutator after a few hours. The brushes d 

e, —Bin (5a + 6007) — sin. (5a + 240^), sparked even with the direct-current side open. 

_ és’ ==8in (5a + 1,200°)=sin (5a + 120°), Several oscillograms were taken in connection with three 1,000 kw. | 

that is, the fifth harmonic rotates in the opposite direction to the | converters supplying the Turin tramways. These converters were E 


fundamental. Since, however, the rotating field of the fifth fre- * supplied from water-turbine-driven generators at the Chiomonte 


marks per double pole-pitch appeared on the commutator within 
half an hour. . 


rotating fields caused by the higher harmonics, and not to the 


pulsating flux in the interpoles. The bad sparking at no load 
especially points to this. For this reason experiments yere made of 


yaaa choking-coils between the supply and the converter to 
àmp out the higher harmonics. 


converter gave the following results :— 


W.thout and curve b with choking-coil. The effect of the choking-coil 
is clearly marked. 
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Fig. 12 shows in curve a the no-load current which, when com- 
pared with Fig. 7, shows very much reduced harmonics, and in 
curve b the pressure across the choking-coil, in which the fundamental 
is practically negligible compared with the higher harmonics. 

The commutation was quite considerably improved even with this 
small choking-coil. Before the choking-coil was connected in, the 
converter was run for three days without attending to the commu- 
tator. On the evening of the third day, however, six places per 
double pole-pitch were strongly marked, and between them six other 
' places less strongly marked, due to the 12th frequency. The chokng- 


station, and a steam turbo-alternator at Martinetto. The supply 
voltage had extraordinarily large higher harmonics. In Fig. 6, 
curve a is the alternating-current supply voltage, curve b the dia- 
metral pressute, and curve c the star pressure of the converter when 
supplied from the battery. 
In Fig. 7, curve a shows the diametral pressure of the converter, 
curve b the current per slip-ring, and curve c the direct-current | 
ure when running light from the alternating-current side. The 
higher harmonics are very noticeable in the current wave. | 
Fig. 8 shows the superimposed pressure on the direct-current side 


Fic. 11. 


coil was then connected in and the converter again run without 
touching the commutator. The commutation was considerably 
better. After one day the six weaker marks had disappeared, and 
the other six marks gradually diminished as the converter went on 


running. 
Larger choking-coils of 20 per cent. of the kva. of tho converter 


measured by means of the method shown in Fig. 3, a booster being 
used to adjust the battery voltage. 

The supply pressure was found to contain fifth and seventh 
harmonics(to the value of 5 per cent. of the fundamental, and 11th 
and 13th harmonics of 8 per cent. If two sine waves are drawn of 
frequency[and amplitude corresponding to the above the resultant 
curve agrees,very well with Fig. 8. 


4 Period 


: Cog a78 Volt 


Fic. 8. 


were then connected in, with still better results. After eight days 


In Fig. 9, curve a is the diametral pressure and curve 5 the direct 
running the commutator had a good polish. 


current with about 1,000 amperes load. In Fig. 10, curve a is the 
direct-current pressure, curve b the ‘bus-bar pressure, curve c the 
battery pressure, curve d. the booster pressure, and curves e and f the 
current in the battery with 200 and 300 amperes respectively. 
Under these conditions the converters showed bad sparking, 
especially at no load. With well-lubricated commutators the 
sparking was so slight that it was thought the machines were working 
well; but even with the mica grooved out and no load, six black 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 


BY H. W. MALCOLM, D.SC. 
(Continued from page 211.) 


Summary.—An analytical study is made of the problem of increasing 


PU CEP ee Cee the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionless. The problem is attacked from first principles in 

a order that clear ideas may be obtained. The discussion comes under 

three heads: (a) Distortion and how it is produced; (b) Present-day 

methods of reducing distortion; and (c) The loaded submarine tele- 

graph cable. Tables and diagrams are given throughout so as to rende? 

the results readily available to those who have not the time to follow the 

Fia. 9s processes by which they are obtained. 


THE UskE or MAGNIFIERS. 


Since all the methods that have been considered up to the 
present for improving the definitions of the signals lead to a 
loss in strength—whether by direct curbing, or by indirect 
curbing such as the use of signalling condensers, transformers 
and inductance shunts entails—it is clear that if the process be 
carried too far it may happen that the strength of the signals is 
finally insufficient to produce a legible reading on the siphon 
recorder or other receiver. To increase the sensitivity without 
affecting the period or the robustness of the recorder is difficult, 
and an increase in the battery strength would have undesirable 
consequences at the sending end. There remains the possi- 
bility of the introduction of a relay. 

Two such relays have recently come into prominence for 
telegraphic purposes—the Heurtley magnifier and the Orling 
water jet. Both instruments are characterised by (1) extreme 
sensitiveness and (2) high periodicity, produced by a strained 
suspension. It follows that the amplitude of vibration is in 
both cases very slight. ; 
= The explanation which is given of the working of these mag- 
nifiers is that since the motion of the coil is slight it does not 


* Copyright. All rights reserved. — 


All observations show clearly that the disturbances are due to the 
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A choking coil of about 10 per cent. of the kilovolt-amperes of the 


Fig. 11 is an oscillogram of the direct-current pressure, curve a 
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204. 
deviate sensibly from the region in which the magnetic field is 


constant, and therefore distortion, which accompanies the 
wider angle through which the recorder coil moves, is eliminated. 
But any distortion which is introduced by the siphon recorder 
in this way is probably insignificant. In the light of the pre- 
ceding study of arrival curves no such explanation is necessary. 

. Turning to such a curve as that plotted in Fig. 22, curve D, it is 
seen that the essential characteristics of a receiver which is to 
follow the variations of current are (a) quickness in action and 
(b) sensitivity—sensitivity, that full advantage may be taken 
of all curbing devices, and quickness of movement in order that 
the crispness of the signal may be preserved. 

It is not necessary that the relay should give an accurate 
reproduction of the current actuating it. On the contrary, it 
may introduce a beneficial distortion. If its movement is 
underdamped it will overshoot the mark, and lead to the exag- 
geration of crests and hollows. To secure the best effect it is 
obvious that the semi-period of the coil movement should 
coincide with the length of the elementary dot signal, and as 
t^? speed of signalling is increased so must the periodic time 
of the coil be reduced in proportion. 


R | Ry 


y 


^ 


` Local recorder [| 


M /;( Receiving coil of 
3/.) Heurtley magnifier. 


> Non-conductive fibres 
imparting movements 
of coil to hot wires W,, W3. 


Current traversing hot-wire 
circuit 45 m.a. 


Fico. 24.—CoNNECTIONS OF THE HEURTLEY MAGNIFIER. 


One of the earliest: forms of magnifier was that invented by 
Mr. Charles Cuttriss.* In this instrument the receiving-coil, 
actuated by the arrival currents, opens and closes two carbon 
helices which form the arms of a Wheatstone bridge. In 
consequence their resistanc2s are affected and the balance of 
the bridge, in one diagonal of which is the local recorder, is 
upset. The helices were filled up with powdered carbon, so 
that they acted in a similar way to the carbons (under varying 
pressures) in Edison's carbon relay. In an improvement T on 
the Raymond-Bark2r double differential water relay the 
movable coil carries light conducting arms which dip each into 
a short narrow channel containing conducting liquid, along 
which is a fall of potential from a local battery. The local 
receiving or translating apparatus is joined up across the con- 
ducting arms. D 

Why these instruments, although establishing the prin- 
«iple that speed could be gained by the use of a magnifier, met 


* THe ELECTRICIAN, XXIX., 1892, p. 147. “El. Rev., XXXI, 1892, 
p- 8. See also E. Reymond- Barker, “ EL Rev.," XXXI., 1892, p. 94. 

t British patent No. 15,853 of 1908. See also W. Judd, THE ELEc- 
TRICIAN, XXIX., 1892, p. 637. 
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with only partial success compared with that which has been 
obtained with the later forms, may be explained as follows. 
In order to secure rapidity of motion the suspension must be 
stiff (bifilar). Hence the deflection produced in the receiving 
coil by the feeble arrival currents is microscopic. In conse- 
quence the motion of the co:] must be critical—z.e., the whole 
change of resistance or potential must be concentrated into 
the smallest possible space. This requirement is fulfilled in 
two different ways in the magnifiers described below. 


THE HEURTLEY MAGNIFIER.* 


In the magnifier invented by Mr. E. S. Heurtley, of which 
the form adopted in practice is shown diagrammatically in 
Fig. 24, the motion of the receiving coil is communicated 
through silk fibres to an aluminium cradle. This cradle carries 
two fine platinum wires (0-5 mil in diameter), which are heated 
by current from a local battery, and form two arms of a Wheat- 
stone bridge. The tubes T, and T, communicate with some 
source of cold air; they are slit down their entire length where 
they are adjacent to the wires W, and W,. The positions of 
the tube slits are so adjusted that a deflection of the coil in one 
direction brings W, into the cold blast, W, remaining out of 
the cold blast—that is, remaining hot—whilst a deflection in 
the opposite direction brings W, into the cold blast, W, re- 
maining out. In this manner reversal currents received from 
the cable are caused to alter the bridge balance in one direction 
or the other, thereby producing reversal signals on the local 
recorder. Similar results may be obtained by the coil being 
caused to move screens over one slit or the other. To com- 
pensate for the time lag in the heating and cooling of the wires, 
inductances—or capacities—may be inserted in the bridge arms 


95 volts 
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Fic. 25.—VARYING-RESISTANCE TYPE OF ORLING Jet RELAY. ` 


Gocd results are also obtained with B—45 volts; b=18 volts; R= £,302 ohms; 
c—34 m.a. 


to square up the signals. This instrument is said to be capable 
of receiving at the rate of 75 words a minute with an actuating 
current of 0-7 mfd.f -It is in use continuously on the long 
cables of no fewer than five companies. On a cable worked 
duplex it increased the speed from 135 to 190 letters per 
minute, or by 40 per cent. in both directions.] 


THE ORLING JET RELAY.$§ 


In the magnifier invented by Mr. Axel Orling the receiving 
coil is caused to deflect a jet of water, through the mstra- 
mentality of a quartz fibre. In the latest form of this instru- 
ment, shown in Fig. 25; the jet of conducting water impinges 
on an inclined plane which carries a number of fine glass tubes. 
In series with the jet is a local battery, and the current from 


* British patent No. 17,555 of 1909. See also Nos. 13,337 of 1910 and 
8,397 of 1911. 

T Tue Evecrrician, LXXII., 1913, p. 433. 

+ Archiv. f. Post u. Teleg.," 1912, p. 65. . f 

§ British patent No. 18,001 of 1911. For the particulars given here 0 
this instrument, as well as of the Heurtley magnifier, the writer 1s I0- 
Sa to original notes and diagrams kindly supplied by Mr. E. Raym 

arker. 


yi 


No 


= 
vi m 
Lined PE " 
Lht rs 
1D the ss 
heh 

“ie th. 
Lee 
teng 


dey, 


rev. M 


Mu" 


(umm, . 


Siti i 


rich afr tie 


Kafai 


- 


ï 


Mesi 


Mm 


4 


THE ELECTRICIAN, JANUARY 22, 1915. 


527 


EEE 
attenuation. Now, the only way of reducing attenuation, if 


it through the local recorder is balanced by a second, smaller 
battery through an adjustable resistance. Alternatively a 
second winding may be used on the recorder coil. When the 
jet is moved by the quartz fibre from its normal position d, to 
make contact with the inclined plate at d,, the length of the 
jet is reduced and its resistance decreases; when the jet is 
moved to d, the resistance increases. The current fluctuations 
produced by these changes of resistance actuate the local re- 
corder. It is a peculiar and- characteristic property of the 
instrument that a microscopic deflection of the coil and quartz 
fibre suffices to produce a large deflection of the jet. The sensi- 
tivity of the instrument may be varied in different ways. Thus, 
conveniently, the angle of incidence of the jet on the plate may 
be adjusted by altering the angle of inclination of the plate to 
the vertical. Again, a fixed deflector may be placed between 
the moving -deflector:and-the plate, and this process may be 
repeated without limit, and without the moving coil being 
called upon to perform any extra work. The instrument may 
obviously be used as a make-and-break relay, in which all 
contact trouble has been eliminated. Employed in this way it 
is stated to require a current of only 0-01 microampere to give 
xood signals. This instrument appears to combine in a high 
degree the opposing requisites of high sensitivity and high 
periodicity, and the bifilar suspension under tension— which 
may amount to as much as 7 lb.—is sufficient to ensure sta- 
bility. Remarkable results are claimed for its use on long 
cables ; increases of speed amounting to as much as 125 per 
rant. have been obtained, and a speed constant of 25 letters 


per KRE. 


54s 


Loca) recorder 


Fic. 254.—OnLING JET RELAY—IMPROVED ARRANGEMENT OF 
LocaL CIRCUIT. 


A somewhat different form of connections i: shown in Fig. 
25a. Here the mechanical bias afforded by the helical sus- 
pension H, and adjustable by the thumb-screw T. counteracts 
the coil deflection due to the local battery. The effective 
current in the local circuit is about 3 milliamperes. 


CONCLUSIONS. 


The introduction of the magnifier, although it permits the 
extension of the application of methods for securing increased 
definition, bringe with it attendant disadvantages. At the 
sending end of the cable in duplex working the sensitive in- 
strument is exposed to the shocks which arise should any 
inequality exist in the duplex balance. The smaller the ratio 
Which the received current bears to the sent current, and, 
therefore, the greater the sensitivity of the receiving instru- 
ment, the greater must be the care exercised to secure an exact 
reproduction of the cable in the artificial line. These demands 
have grown to such a pitch that they bar the way to much 
further advance in this direction. 

The question thus arises: What can be done to remove this 
deadlock ? The answer is not far to seek. Distortion, it has 
been shown, may be reduced indefinitely, but at the cost of 
creased attenuation. The next step must be to reduce the 


the other cable constants are to remain the same, is to increase 
the inductance of the cable. Weare thus led inevitably to ths 


study of loading in the submarine telegraph cable. 
(To be continued.) 


THE SHAPE OF THE PRESSURE WAVE IN ELEC- 
TRICAL MACHINERY.* 


BY S. P. SMITH, D.SC., AND R. S. H. BOULDING, B.SC. 


(Concluded from page 487.) 


Summary.—The E.M.F. induced in windings is determined analytically, 
and the effect of flux-swinging is investigated. The importance of the 
winding factor is emphasised. The subject is discussed from the point 
of view of classification of windings, flux distribution, effect of slots and 


effect of flux pulsations. 


4. EFFECT oF ELUX PULSATIONS DUE TO TEETH. THE Tooru RIPPLE. 


Hitherto only the pressure induced by rotation in a flux that is 
both fixed with respect to the poles and constant in amount has been 
considered. Since, however. most of the flux is carried by the teeth 
and very little by the slots, there is always a tendency for it to move 
as the teeth enter and leave the pole-arc. There are obviously two 
ways in which the flux my vary relative to the pole: (1) When tho 
megnetic path in the gèp has a constant reluctance but variable 
position, the flux will swing to end fro; (2) when the reluctance 
varies the flux will change in &mount. It is probable that both these 
movements teke place to some extent in all slotted armatures, 
though the former is alone of importance asa rule. If there were no 
Lringing of the field at the pole-tips, the maximum swinging would 
occur with the polar arc en exact multiple of the slot-piteh, whiist 
the effect due to the flux changing in &mount would be greatest with 
the polar arc eque! to & whole number of slot-pitches plus one-half. 
Actually, with iringing, these conditions might be reversed. 

The frequency of the pulsations due to the teeth, and of the E. M.F. 
ripple set up thereby, is clearly equal to the number of teeth passing 
the pole per second—that is to say, 2Q times the frequency of the 
fund: mentel. 

(1) E.M.F. Rirple Due to Variation of Total Flux. — Since this 
E.M.F. is due to à change in the amount of the total flux, the E. M.F. 
ripple due to this variation reaches its maximum when the main 
pressure is zero, and is zero when the main pressure is 8 maximum. 
A coreful consideration leads one to expect that unless the whole 
magnetic circuit is well l5minzted the change in the flux can never 
be very large, since there will always be & tendency for oscillations 
in the magnitude of the flux to be demped out by eddy currents and 
currents induced in the exciting winding. Both experience and 
experiment confirm this view. 

(0) E. M.F. Ripple Due to Swinging of Totat Flu».—'This case is of 
much greater importance, since with laminated shoes there is com- 
paratively little hindrance to the flux swinging. In the worst case 
the magnitude of this swing would equal the flux of one tooth, end 
from oscillograms :t is often found to exceed one-half of this amount. 
The larger the number of teeth per pole the smeller the possible 
swing. 

If the flux distribution is rectangular— that is. B, is constant over 
the polar arc--the amount of flux swinging «cross a coil wil! be the 
same for all positions of the coil under the pole. In this case, there- 
fore, the pressure wave of a coi] will exh bit a constant tooth ripple. 
On the other hand, if the flux distribution is sinusoidel the maximum 
ripple E. M. F. is .nduced when the coil side is under the centre of the 
pole, the position of maximum flux-density, and this will be the 
instant when the main pressure is greatest. Thus in this case both 
the main and the tooth E.M. F.s reach their maxima together. 

Analytical investigation shows that the effect of swinging is to 
produce a ripple of frequency 2Q times thet of the fundaments I, 
whilst its amplitude is proportional to the E. M.F. This is shown in 
Fig. 13, where the ripple appears largest et the top of the wave and 
is zero when the E.M.F. is zero. When Q is a whole number, as is 
usually the case :n alternators, 2Q is always even, consequently the 
tooth ripple is then even, with the frequency of 2Q times that of the 
fundamentel. It is possible, however, to replace this even ripple— 
which must not be regarded as a harmonic, because its amplitude is 
varying—by two odd harmonics of the orders 2Q* 1. The com- 
monest method for reducing the swing ia to use nearly closed slots. 


* Abstract of & Paper read before the Institution of Electrical Engi- 


neers. As it is impossible to give an adequate abstract of this Paper 
readers should refer to the original when it appears in the “ Journal." 
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The existence of the tooth ripple in the coil E.M.F. is no proof 
that it will exiet in the phase or terminal pressure. But when Qisan 
integer the tooth ripple occurs in the phase pressure with the same 
percentage value as in the coil pressure. This fact is amply con- 


Ripple ` m "Sn 176- sin 198 
z-2sinÓ cos 180 


Fic. 13.—CarcvLATED RIPPLE DUE TO SWINGING OF SINUSOIDAL FLUX 
Curve. (E.M.F. induced in a conductor or full-pitch coil.) 


firmed by experience. and is here illustrated in Fig. 14, which shows 
the tooth ripple of the coil. phase and terminal pressures of & three- 
phase machine. This case is of especial interest owing to the fact 
that 2R--1—2Q—1 —35; so that, in addition to the flux swinging. 


Menit eL My | 


Fig. 14.—OsciLLoGRAMS SHOWING CoMBINED Errect oF ToorH 
RIPPLE AND SPACING OF ROTOR SLOTS iN THREE-PHASE NON-SALIENT- 
POLE TURBO-ALTERNATOR. (Stator: 36 semi-closcd slots; rotor: 34 semi- 
closed slots with brass wedges, 14/17 wound; two poles. Rotor slotted 
uniformly over whole periphery.) 


the effect of the spacing of the rotor slots is retained in the phase and 


terminal pressures. 
When, however, Q is fractional, or the slots or poles are skewed 
or the poles are arranged in a special way, this is not so. An excellent 


Phase i Terminal 


Fic. 15.—O0sciLLoGRAMS. SHOWING SUPPRESSION OF TOOTH AND 
SPACING RIPPLES FROM PHASE AND TERMINAL PRESSURE OF THREE-PHASE 
SALIENT POLE ALTERNATOR WITH 4 FRACTIONAL NUMBER OF SLOTS 
PER Pore. (150 slots, open; 16 poles; 9-375 slots per pole. g=3. Single- 
layer winding. Coil pressure does not refer to full-pitch coil in this case.) 


example of this is shown in Fig. 15, where Q is made fractional by the 
use of additions! empty slots in the stator periphery. Instead of only 
having the required number of slots—nemely, 144—there were 150. 


si 
namely, — — and 


The machine had open slots. As we should expect, the pressure 
induced in a conductor reveals a fairly strong tooth ripple, thus. 


proving that the flux was swinging. In the coil pressure the ripple- 


is already reduced, owing to the fact that the E.M.F.s are not iden. 
tical in phase; whilst the phase and terminal pressures are quite- 
smooth, thus proving the beneficial action of the low winding factors 
for the harmonics contained in the tooth ripple. In this connection,. 
attention may be drawn to the fact that one is accustomed to find 
that the pressure curves taken at the slip-rings of commutator wave- 
windings are quite smooth—a fact due to the fractional number of 
slots per pole. 

From what has been said regarding the suppression of the effects 
due to the slots and teeth, it is obvious that in general it is possible 
to build machines nowadays in which all such effects are eliminated 
from the pressure wavo. 


— - a 


Part II. of the Paper is by Dr. S. P. Smith, and deals with windings 
and their vector diagrams. We do not feel that a useful abs'ract. of 
this part can be given, and we would, therefore, refer our readers to 
the original, which will appear shortly in the “ Jeurnel." 


DISCUSSION. 

Dr. S. P. THompson, in opening the discussion, ventured to think that 
the Paper would be referred to in after years as forming an excellent 
account in brief of the present state of the subject as gathered together 
and presented by those who knew, with the addition of many 
interesting and novel points. One thing that was particularly clear 


in the Paper was that the authors had succeeded in unravelling some of 


the mysteries of ripples, and had been able to distinguish the ripples due: 
to the shaping of the poles or the slotting of the surface of the rotor from 


the other sets of ripples due to there being teeth upon the surface of the: 


stator. It was well to emphasise that difference, and he thought they 
should try and find some language which would enable them to under- 


stand at once which particular set of ripples was referred to. Before 


going any further he wished to make a protest. He did not like to have 
variations in the use either of terms or of svmbols that might be avoided, 
and he wished to protest against the term “ pole horn ” being used for 


anything but the pole horn. The authors, he noticed, also used it for the- 


pole hump. Moreover, in regard to symbols, he wished that all writers 


on that subject who used the symbol p would use it for the number of 


poles and not for the pole pairs. Then, again, something else might 
surely have been found for the number of slots per pole per phase than Q. 
The authors' remark that the slight shifting of all north poles in one 
direction and south poles in the other would have the same effect as 
skewing the pole-edges or of the slots was new to him. It was rightly 
stated in the Paper that all the devices for suppressing harmonics by 
altering the pitch of windings and altering to a fraction the number of 


slots were devices for getting rid of something which ought not to be- 


there at all. If they would only shape the poles so as to have the flux 
form itself a pure sine curve then, at any rate so far as open-circuit work- 
ing was concerned, they would get rid of ripples with any number of slots. 
A ripple could not be put in if it was not in the flux to begin with, and if 
the great bulk of the difficulties could be done away with by a pure sine 
curve for the flux-form, then why did they not do it, and why did they 


take so much interest in getting rid of that which ought never to be: 


there? He did not think the authors had anywhere mentioned the 
real advantage of non-salient poles. Surely it was that if the flux curve 
was made a good shape by shaping the pole-pieces one was much more 
at the mercy of the reaction due to the armature with the non-salient 
poles. The non-salient pole properly wound held up tho flux distribution 


‘better than the salient pole with different widths cross the air-gap to 


produce the distribution. The use of non-salient poles was, more 
over, a matter which had been forced upon them by the necessity of 
having the rotor part enormously strong against vibrations, and against 


‘any possible displacement or creeping of the windings combined with 


right ventilation. He wished more had been said about the vector 
question. Right through the two parts of the Paper there were 
mathematical terms which to those who did not understand them 
were extremely mysterious and to those who did understand them 
sometimes troublesome. His suggestion was that they ought 
to give definite names to those functions and tabulate them. The 
actual name did not matter so much so long as they had the: 
handle. The two which occurred most frequently in the Paper— 

in 0 sinn 8 

0 ^ sin 8’ be 
respectively. With such tabulations a great deal of labour would 
saved to those who were working on these lines. He greatly appreciat 
the Paper, but regretted that it stopped short with the no-load con- 
ditions, and did not deal with the additional matters which came 10 to: 
distort the form of the flux when the machine was working on i 
different amounts and phases. Perhaps, however, that was reserved for 
another occasion, which he hoped was the case. 

Mr. H. Burge said that the authors had arrived at some valuable con- 
clusions which, he thought, were somewhat obscured by an excess : 
mathematical detail. He gathered that to avoid ripples in bise 
having a whole number of slot pitches per pole the authors sugges im 
slanting the pole clips. With the exception of turbo-alternators, po 
clips were usually laminated, and thus could not very easily be slanted. 
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and there was also a difficulty in slanting the armature slots. The other 
expedient, therefore, of adding slots to make Q fractional had evidently 
to be adopted, providing the electrical balance could be preserved. He 
thought the Paper was vague on the question of classification of 
windings. At the beginning of the Paper the single-laver and the 
double-layer windings were described, and the latter was said to be of 
two kinds, ordinary open windings and commutator windings ; but sub- 
sequently in the Paper, when speaking of double-layer windings, it was 
seldom clear whether the authors referred to the ordinary three-phase 
concentrated winding or to a distributed commutator winding. He 
wished the authors had not set aside the question of wave-form on load. 
It would be interesting to investigate, for instance, the effect on wave- 
form of the ratio of field ampere-turns to armature ampere-turns. He 


mentioned that especially in view of the proposals to use alternators: 


with the poor regulations in the place of reactances as a form of protec- 
tion, He thought that manufacturers and those who had neither time 
nor apparatus at their disposal would appreciate the Paper very much. 
Mr. C. C. Hawkins endorsed the last speaker's remarks. Regarding 
the devices mentioned by the authors for suppressing harmonics, he 
aoticed that nothing was said about the mid-coil connection, a device 
which was described in a Paper* written by Prof. C. A Adams Ít 
consisted in beginning and ending the phase winding in the middle of a 
slot, with the result that in the vector diagram a half vector appeared 
on either side of three or four full vectors for each belt. The method 
might prove useful for suppressing certain harmonics in low-tension 
machines. He wished to add à word of precaution that, although any 
particular harmonic might have been reduced to a very small per- 
centage, it was still possible that it might give trouble through resonance. 
With regard to delta winding, he thought there might be a possibility 
of re-introducing this, as it lent itself to manufacturing for certain 


The authors seemed to speak with uncertain voice in con- 


outputs. 
Jn one part of 


nection with the question of flux pulsation and swing. 
the Paper there was an account of what would happen as regards flux 
pulsation and swing when the flux was supposed to be absolutely limited 
to the pole are, and the authors ended by saying that actuallv, with 
fringing, those conditions might be reversed. He thought that the 
experimental evidence went to show that actually, with fringing, those 
conditions were reversed. .The experimental evidence was not very 
large, but it certainly seemed to point in that direction. The flux 
pulsation and flux swing were the effects of both fringe and teeth com- 
bined, and not purely the effect of the teeth. As to whether Fig. 19 
or 194 in the Paper was correct the authors were undecided. Of the 
two Fig. 19 in the Paper did not appear to be possible. since if one counted 
the number of waves in the pole-pitch one would find that there were 
9} or, presumably, 19 in the double pole-pitch, and this did not 
correspond with the statement of the authors that the frequency of the 
tooth ripple was 2Q times the fundamental. If Fig. 19 was actually 
shown to occur one would have to discard the ordinary theory as to 
the frequency of the tooth ripple. 

Mr. A. R. Everest said that, in view of the fact that the matters 
referred to had been dealt with two or three times previously by other 
writers, he was a little bit disappointed to find that there was not much 
information in the Paper regarding the relative practical success of s 
c 


-different methods adopted for accomplishing different purposes. 


also regretted that the authors had left the question of the effect of load 
severely alone. He at least had rather hoped to find the effect of the 
circulating current in a closed delta armature, which was a load effect, 
dealt with. Distortion in the flux wave was obtained, if the machine 
was not perfect, due to the circulating current alone, and he would like to 
ask the authors whether they could not give some information on that 
point. The statement that before a harmonic could appear in the pres- 
sure curve it must exist in the flux curve was, in his opinion, very nicely put. 
It divided the whole problem into two very broad halves, one of which was 
the creation of the trouble due to the wave of the flux from the rotor being 
distorted, as it might be, by the stator teeth ; and the other was the 
€limination of the trouble by modification of the winding. He could not 
agree with the authors in their remarks regarding the relative merits of 
the drum type of rotor compared with the salient pole type. They knew 
that the type of rotor that was used was determined by a number of 
important relations, but the salient pole rotor could be made to approach 
Just as nearly to a perfect sinewave as the drum type, and with the same 
degree of certainty. Reference had been made to diagonalling poles 
with a view to eliminating troubles which had originated elsewhere; but 
that, he thought, was usually considered very undesirable practice. at 
least. in large alternators. It was done occasionally, but there were 
means of overcoming the difficulty by adopting certain slot arrangements 
Which were usually considered preferable. He noticed that the authors 
had not touched upon the effect of amortiscur slots in producing wave 
‘distortion. If the number of amortiseur slots bore a certain relation to 
and comes too close to the number of slots in the armature one got trouble 
9n that account. As regards the question of irregular slotting and 
irregular spacing of coils to regulate harmonics, that was an old story 
that kept appearing and re-appearing ; but so far as he knew, except for 
bighly special work, it was not adopted in practice, for the very good 
reason that there were commereial manufacturing difficulties in applying 
it. Uneven spacing of the slots was obviously not practicable, because 
all slotting tools were set for regular spacing. The question of putting 
i an odd number of slots and leaving one open was another alternative 
that had been suggested several times ; but very few machines had been 
built that way. The other alternative of winding with a fractional 
Malet of slots per pole was a very good way of overcoming some of 
* Trans. Amer. LE.E., Vol. 28, Part JL, p. 1053. 
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the difficulties. In that connection he would like to refer to the table on 
page 14 of the Paper giving the figures for three-phase windings with the 
whole number of slots per pole. In the first column, Q=2—Z/e., 12 slots 
per pair of poles; the second column represented 18 slots; the third. 
column 24 slots; and the fourth column 30 slots: but there were no 
figures given in between those numbers. 1f one applied the rule that was 
first laid down by, he believed, Mr. M. B. Field, one would find that the 
frequency of the harmonics created by the slot was also based on the same 
rule as the authors adopted, the number of slots per pair of poles being 
plus or minus l. It is rather interesting to see what number of slots per 
pair of poles would make the harmonics become even numbers and so can- 
cel out With regard to the question of fractional pitch winding for 
cancelling out the harmonies which had been created by those other 
causes, there were a number of interesting combinations, but one or two 
combinations in particular had been suggested as nearly ideal. A pitch 
of 0-833, spanniny five slots out of six or 10 out of 12, reduced the fifth, 
seventh, I7th and 19th harmonics to about one-quarter of their full: 
amplitude ; and if one wound such a machine and connected it in star, 
the star connection cancelled out. the third, ninth, 15th and 21st har- 
monies, leaving only the llth and 13th harmonics. He believed he 
obtained the above from Prof. Adams! Paper, but he was not quite sure. 
Another combination which was suggested was to wind a machine with 
seven ninths pitch. which cut out the fifth harmonic. 1f one had disposed 
of the third, the fifth was usually the next most troublesome. The 
seven ninths pitch cut out the fifth harmonie and the eighth ninths pitch 
cancelled the seventh and the l]th. Those figures were scrupulously 
correct, and they were uscful rules that ought to be remembered in prac- 
tice. In conclusion, he wanted to mention the need for a standard limit 
of deviation from sine wave, There was at present no standard in this 
country, but the American Institute allowed any harmonie not. to exceed 
10 per cent. of the maximum amplitude of the main wave. There had 
been a movement on foot to replace that by another standard. in which 
the various harmonics were taken into account in proportion to the 
maximum effect they could produce. It was done by measuring the 
apparent reactance of a condenser by means of the wave in question and 
comparing the reactance with that which one got with a sine wave. If 
a 15th harmonic with 10 per cent. magnitude was put on a condenser it 
would give about 150 per cent. of full load current, and those effects had 
to be taken into account in a great many cases. 

Dr. G. W. Howe said that he would confine his remarks to section 4 of 
the Paper, which dealt with the effect of teeth. As Mr. Hawkins had 
already pointed out, the authors had left that question in an undecided 
In fact, he (the speaker) found that section of the Paper 
On page 20 the diagrams seemed to show that 
What one would like to have was a reasoned 
He was very in- 


condition. 
rather unsatisfactory. 
the ripple was symmetrical. 
argument to show just whether that was so or not. 
terested in Fig. 19, because he was responsible for that figure appearing 
in the Paper, and he wanted to prove that Fig. 19, and not 194, was 
correct. In order to do this he considered what happened when the 
pole centre was exactly opposite the centre of a coil, and, illustrating his 
argument by means of diagrams, he showed that, according to his view, 
Fig. 19 was correct. One should distinguish very clearly between ripples 
and the harmonics into which they were analvsed. The actual ripples in the 
wave were caused by the pole passing the teeth in regular order, and those 
ripples had an exact frequency equal to 2Q =the fundamental frequency 
multiplied by the number of teeth in the pole pair, and as the machine 
went through zero the ripple underwent a peculiar change, so that. when 
the next half wave was reached the phase was apparently reversed, and 
it was very difficult to count the number of ripples there. There had been 
a good deal of correspondence recently in THE ELECTRICIAN in regard to 
this matter. It was all very well to get to the end, where they became so 
small and irregular, but where the ripple was more pronounced it had a 
definite frequency which was an even multiple of the number of poles ; 
but when one split it up into harmonics then one got half harmonics | 
together giving the ripple. It should, therefore, be made perfectly clear 
whether one was talking about ripples or harmonics. 

Mr. R. G. JakemAN said that the authors were to be congratulated 
upon the remarkable way in which their calculated wave-forms agreed 
with the actual oscillograms. The authors stated that, in the case of a 
non-salient-pole turbo with the polar hump unslotted, with a flux curve 
like that in Fig. 9 of the Paper, the phase pressure would have a 5 per 
cent. third harmonic. "That, of course, was very serious if the neutral 
point was used, and he would like to know if the authors had any oscillo- 
grams which showed that harmonic. Turning to Part II. of the Paper, 
the use of extra empty slots in order to suppress the higher harmonics 
seemed to give very satisfactory results. The figures given. however, 
did not seem to be quite practical, since it was impossible to put one or 
two extra slots in anything but a single-phase generator. Three-phase 
generators must have at least three extra slots, and two-phase at least 
four, because otherwise the phase pressures would become shifted and 
would no longer have the correct angles between them. Taking, for 
example, a two-pole three-phase turbo with 10 slots per pole and phase 
and one extra empty slot. The number of slots was then 61. The angle 
between the pressure vectors for the three phases, instead of being 120 deg. 
were 118 deg., 121 deg. and 121 deg. "That is to sav, assuming that the 
pressure vector for one phase coincided with the 'bus-bar pressure 
vector, it followed that the vectors for the other two phases were dis- 
placed 1 deg. from the corresponding 'bus bar pressure vectors. "That 
meant that points were connected together which were not of equal 
potential, and trouble was sure to arise. If the line pressure was 5,000 
volts the displacement of 1 deg. would cause a pressure between the 
generator terminal and the corresponding 'bus bar of 50 volts. Taking 
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the same machine and inserting two extra slots across the diameter, the 
angles became 116 deg., 122 deg. and 122 deg., and the pressure between 
the generator terminal and "bus bar became 100 volts. As an example, 
if the same machine was wound two-phase for a three-wire supply and had 
one extra slot, the angle between the pressure vectors was 88-6 deg. 
instead of 90 deg.. and with a phase pressure of 5,000 volts the pressure 
between the points, which should ke at equal potential, was 125 volts. 
Again, with two extra slots across the diameter, the angle became 87 deg. 
and the pressure 258 volts, He would, therefore, like to ask the authors 
if the higher harmonics still did not appear in the pressure wave when 
three or four extra slots were inserted. It seemed to him that in the case 
of a four-pole two-phase generator, with four extra slots, the number of 
slots per pole would be a whole number. and the higher harmonics might 
still be in evidence. "The authors recommended that the number of slots 
of a rotary converter should not ke divisible by the numker of poles, 
owing to the danger of producing tooth ripples. In that case, however, 
the conductors tapped off to the successive slip-rings would not have 
similar positions iu the slots, so that in a six-phase converter the angles 
letween the tappings would not be accurately 60 deg., or in a four-phase 
converter 90 deg. lt was possible that that fact would cause more 
trouble than the presence of the tooth ripple. Turning to the end of the 
Paper, he would like to know whether the method of laving out the com- 
mutator bars in a straight line in order to trace out the circuits formed 
by the brushes was different in any way to the old winding tables. If so. 
ke thought some further details would be useful. : 

Dr. S. P. SMITH said that there was not time to reply fully to the dis- 
cussion there and then. and thev would, therefore, have to reserve their 
reply for the “Journal.” It was, of course, not possible for them to 
consider any special winding or load, because that would have made the 
Paper too long ; but he hoped to follow the present Paper up with work 
of a similar character. With regard to Figs. 19 and 194, it was not so 
much the arguments of Dr. Howe that ‘ed them to make the change, but 
they looked at the symmetry of the thing. Personally, he had not vet 
arrived at a conclusion as to which was right. 


DISCUSSION AT MANCHESTER. 


Prof. Mines WALKER said the authors were to be congratulated upon 
having given a solution of what had always been regarded by designers as 
a very troublesome problem. Present day engineers had found from 
experience the desirability of keeping down the ripple in the E. M.F. wave 
as much as possible. Some engineers even inserted a clause in the 
specifications regarding the percentage ripple allowable, and this might 
Le | per cent. or more. The main ditficulty with the designer had been 
to predetermine the amount of ripple. It was a comparatively simple 
matter to take the E. M.F. of a single conductor in a machine, and so 
determine the field-form, but it was quite another matter to deduce from 
the field-form the final E. M.F. wave-form. This was the problem the 
authors had solved. giving some pretty analytical simplifications, and 
working out the value of certain winding factors which were the kernal of 
the whole matter. The tables given enabled the designer to predetermine, 
without any trouble,the value of any harmonic in the final E. M.F. wave- 
form. Jt was to he hoped that the authors would pursue their investi- 
gations and give the results of full-load working in addition to the no- 
load results recorded in the present Paper. The speaker referred to the 
Paper as an admirable case of applied mathematics producing tables of 
real commercial value. 

Mr. K. M. Fayr-Hansen, speaking from the point of view of an alter- 
nator designer, considered that designers would have reason to thank the 
authors for tke lucid treatment of the subject. Most of the conclusions 
were known to the specialist designer, but they had never been brought 
forward in such a clear manner and arranged so that the result of higher 
harmonics could be so easily predetermined. The employment of frac- 
tional windings was a useful expedient, and gave excellent results, but 
sometimes there were economical reasons against it, the chief of which 
was the use of parallel connections. 

Prof. A. B. Fixup agreed with previous speakers regarding the prac- 
tical value of the Payer. The extent to which a slight ripple might be of 
great practical importance was illustrated by the fact that purchasers’ 
specifications usually limited the no-load value, whereas the value of 
vital importance was the full-load operation. it was verv hard to 
specify that, Lecause it was necessary also to specify the nature of the 
load. There were cases which immediately interested the manufacturer 
quite apart from the user ; for example. in the case of à machine which it 
was required to connect delta, it was of great importance to investigate 
the matter in advance, and see that the third or seventh harmonic would 
permit celta connection without serious circulating currents. Again, the 
ease mentioned by the authors of a turbo-generator fceding directly a 
six-phase converter was probably one which many had to solve. Unless 
special precautions were taken serious trouble might arise from the ninth 
harmonie. In the case of the New York Edison Co., and several other 
s'ations in ULS.A., the original operating voltage was 6,600, but the plant 
wee arranged for ultimate conversion to 11,000 volts. In consequence, 
the large generators were arranged to be delta connected. In most cases 
the turbo-alternator had been wound with a two-thirds coil pitch, which 
comp:etely eliminated the third and ninth. harmonics. The speaker 
took exception to the authors’ statement to the etfect that in alternator 

work a full piteh winding was usually emploved. In the States it was 
more common than otherwise to have a ehorded winding on alternators, 
particularly turbos, In order to illustrate the comparatively big effect 
of a very small harmonic, the speaker cited the ease of a machine with 
the winding chorded not qui 
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two-thirds, It was two-thirds plus or! Cie.) 2fr. 50e. 


minus one slot. The effect would be almost completely to wipe out the 
third harmonic, the only effective amount being due to the discrepanoy 
of one slot. The value of the third harmonic might have been considered 
too small to be of any account, but the ultimate burning out of windi 

in slots where the coils crossed was found to be due to this circulating 
third harmonic current, together with the extra losses due to high 
frequency. 

Mr. R. 5. H. Bovr.piNc, in reply, said the only way to get rid of ripples 
was to avoid swinging, which could be approximately carried out by the 
method mentioned in the Paper. Whilst the Paper was confined ta 
no-load, the same method applied to full-load considerations, and the 
results were to be regarded as qualitative rather than quantitative. The 
sine wave was taken as the starting point in the absence of knowledge of 
the actual wave. 

Dr. S. P. SwriTH, in reply to Mr. Faye-Hansen, said considerable diff- 
culty was experienced with the shops in regard to cutting extra slots. No 
doubt it was a commercial question. The question of parallel circuits 
was very important ; in the case of a two-pole machine it was practically 
hopeless, but with a four-pole machine two extra slots across a diameter 
were easily added. Generally speaking, it did not cost as much to have 
two extra slots as to chamfer the pole-pieces. Prof. Field mentioned 
the case of machines which did not have identical circuits. The whole 
Paper went to show that identical circuits were necessary. Unsymetrical 
windings were not to be advocated and there was no reason for departing. 
from this excellent rule. 

Dr. G. W. WORRALL (communicated) thought the Paper useful if only 
as a comprehensive collection of matter well known to designers and other 
engineers who had the advantage of a good theoretical training. His 
general impression was that the authors had not sufficiently considered 
the individual ripple E.M.F.s generated. The ripples in the conductor 
might be considerable, although the wave of terminal pressure was quite 
smooth. When several conductors were connected in parallel the ripple 
E.M.F.s sometimes produced circulating currents which caused unequal 
local heating of the machine. Such a case came to his notice a short 
time ago. The ripples also caused vibration of the teeth, and serious 
breakdowns were by no means uncommon, which were without doubt due 
to this cause. There must, of course, he a certain amount of looseness 
in the stampings to allow the vibration to take place, but such looseness. 
might not be due to defective manufacture in the first instance. During 
the past few months he knew of two machines which had broken down in 
this way— one, a low-speed alternator after a few weeks’ running; and 
the other, a high-speed turbo-alternator, after eight years’ running. It 
was, therefore, of the utmost importance to suppress the ripples as far as 
possible in each conductor, and not merely to cancel them out in the 
aggregate. Some of the methods adopted were described in the Paper. 
The authors have no scale on any of the diagrams, and some of the waves 
might. be of high pressures, in which case considerable ripples might he 
present, even in a wave which was apparently smooth. The mathe- 
matical treatment of the subject, while useful for calculating magnitudes, 
was not, he thought, the best method of explaining phenomena, and he 
found a physical explanation much more effective. 
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THE WAR AND ENGINEERING. 


We give below a brief abstract of the Presidential Address 
to the Junior Institution of Engineers by the Most Hon. the 
Marquis of Graham, C.B., on December 14th :— 


War has become very largely a matter of engineering. No one for a 
moment will fail to realise the vital importance of the skill and experience 
of the strategists, and the bravery and physical fitness of the officers and 
men. But they must have the nest of equipment, and under modern 
conditions this calls for the greatest ingenuitv, the most reliable work- 
manship, and the enthusiastic patriotism of engineers and of many 
other classes of workers; since equipment embraces not only munitions 
but clothing, food and all the necessities of life under exceptionally severe 
conditions and ever-changing environment. The first problem, and one 
which most searchingly tests administration, has reference to transport. 
This is due to the necessity of great bodies of men with their impedi- 
menta having to be moved from point to point with the greatest possible 
rapidity. If we except Attila's army of Huns, no warrior has hitherto 
had more than 60,000 troops to transport, manceuvre and maintain. The 
Kaiser to-day boasts his four or five millions of all arms. The lines of 
battle in the eastern and western theatres of war are nearly 1,000 miles 
apart, with intervening railways enabling armies to be moved from west 
to east and back as the calls of tacties demand. The Allies have legions 
equally numerous, and from each of the furthest ends of the world Britons 
have come in great convoys of steam transports. Under the stimulation 
of invention the army impedimenta have grown enormously. The 
ancient had his spear, shield, and breastplate, and lived upon the cattle 
and the products of the country through which he passed. The modern 
soldier himself carries more powerful implements of war, while with him 
must go light and heavy artillery and ammunition, bridge-making plant, 
pontoons, &c., rail-construction gear, trenching and wire-entanglement 
appliances, field telegraph and telephone, electric generating machinery 
for searchlights, &c., aerial machines, kitchen and provision parapher- 
nalia, and ficld hospitals. The power of marching must ever be an 
important quality in an army, but for long distances engineering has 
provided more expeditious means. As an example, the movements of 
the British Expeditionary Forces by rail and steamship may be referred 
to. The Government required the British railways to collect from all 
parts—north, south, east and west—troops whose numbers and impedi- 
menta needed 350 trains, made up, on an average, of 30 vehicles each, 
and to detrain them at the ports of embarkation within 48 hours. This 
great feat was accomplished. Although railways are a great assistance 
in connection not only with mobilisation, but with the movement of 
troops in the terrain of warfare, there is an enormous advantage in the 
greater flexibility of motor-traction routes. The motor vehicle is of 
even greater benefit in the transport of the wounded from the fighting 
line to the base hospital, and thence to more permanent quarters. In 
actual combative work also the motor vehicle has brought changes. 
Motor-cars, protected by light armour and carrying machine and quick- 
firing guns, are playing a prominent part, for instance, in clearing the 
roads of mounted Uhlans patrols. and in helping to eject the enemy 
lurking in villages and isolated buildings. "The motor-tractor has solved 
the ever-present problem of mobility of heavy artillery. 

Experience has shown that the weight of gun or howitzer which each 
horse can pull over field tracks is about 780 Ib. The French and German 
field guns, with gunners and equal ammunition, reach the limit for a 
team of six horses. Thus, motor traction becomes a necessity for larger 
weapons—guns or howitzers. There is no mechanical difficulty in the 
design or construction of larger pieces. The limits to weight, and. 
therefore, to power, for movable weapons are determined by the safe 
axle loads on bridges, either for roads or railways, and. to a less extent, by 
the solidity of the road bed. Another branch of engineering which is 
directly concerned in modern warfare is aviation, while it would be difti- 
cult to name any one department of applied science which has not con- 
tributed to the evolution of the modern warship. 

There are other directions in which the engineer has had influence in 
connection with the war. It would be difficult to exhaust the list. 
Enormous demands again have been made on the textile industries. 
Armies suddenly raised or mobilised have to be clothed. Manufac- 
turers have had placed with them orders, in some cases for as much as a 
million yards of khaki cloth, and without the great advance in weaving 
and other textile machinery, it would have been impossible to supply 
the material within the few wecks permitted. In all such instances 
the events of the past four months have collectively established the high 
efficiency of Britain as an industrial and engineering nation. Without 
Such efficiency it would be impossible to maintain our army in the field, 
even although financial resources were adequate. There has never been 
any lack of enterprise on the part of our manufacturers. Improvements 
in appliances in factories, as well as in the implements of war, can only 
be effected by experiments in chemistry, metallurgy, thermo-dynamics, 
and other departments of applied science. When improvements have 
been made on mechanical appliances in the factory it is incumbent on 
the worker to fulfil his share by making the best use of these, so that their 
function in the increase of output and the cheapening of production will 
be realised. Indirectly, labour will profit, because with the lessening of 
the cost of production comes a lowering of the selling price, and not only 
is the cost of living thereby reduced and the purchasing value of the wage 


increased, but the increased demand which ensues secures more continu- 
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ous employment for the workers, a greater demand for labour. and a 
diminution in the number of unemployed. The cost of production, 
here as throughout the whole industrial problem, is the dominant con- 
sideration. Our educational system has greatly improved during recent 
years, there is a tendency towards closer relationship between the school 
and the factory, and it is possible to weld more tightly the connecting 
links. I think that much could be done by travelling as well as research 
scholarships in mechanical and other industries. 


PHYSICAL SOCIETY. 


At the Meeting held on December 18, 1914, at the Imper 'al 
College of Science, Dr. A. RUSSELL, vice-president, in the chair, an 
exhibition and description of 


* Some Apparatus for Class Work in Practical Physics "' 
was given by Dr. G. F. C. SEARLE, F.R.S. 
A Paper entitled 


* A Vacuum Guard-ring and its Application to the Determina- 
tion of the Thermal Conductivity of Mercury,” 


by Mr. H. R. NETTLETON, B.Sc., was taken z; read, on account of 
the lateness of the hour. 

The Paper described a specially-constructed vacuum vessel heate 
at the top by steam and cooled at the bottom by flowing weter, which 
is used to find the thermal conductivity of mercury. The vacuum 
acts as a guard-ring, which is at the same time not open to the well- 
known objection of communicating to the calorimeter 2 quantity of 
heat difficult to estimate. Soefficient is the vacuum that the tempere- 
ture gradient, as measured by a single thermo-junction carried by « 
cathetometer, is probably not in error to the extent of 1 part in 500. 
The calorimetry is effected by the continuous How method on the 
lines suggested by Searle in his well-known laboratory apparatus for 
finding the thermal conductivity of copper. The rate of supply of 
heat, however, is only about 1 calorie per second, and the space in 
which it is desirable to collect it is necessarily somewhat limited. It 
is thus only after considerable trouble that the conditions have bee) 
obtained which vield a consistency of about I per cent. between 
experiments performed on different days or on the same day under 
varying rates of flow. The reliance to be placed on the calorimetry 
is greatly confirmed by @ series of tests made with a specially de- 
signed electric heater. The mean value obtained for the therme! 
conductivity of mercury in a set of 24 experiments is 0-01960 c.g.s. 
units over the range 35°C. to 45°C. The remarkable linear nature of 
the temperature gradient obtained within the vessel, the cross-section 
of which was very uniform over the larger range of temperature 
35°C. to 65°C. would indicate at least that there is no diminution ot 
thermal conductivity with rise of temperature. All temperatu: e 
measurements were male with iron constantan thermo-couples. 
special care being taken to eliminate local thermo-electric effects. .\ 
simple arrangement is described for keeping a “cold junction ", 
constant during the time of an experiment to 0-01 C. at temperatures 


above the room. 


The AUTHOR has communicated the following reply to points raised by 
various Fellows with whom he discussed the apparatus after the meeting : 
In general thermo-couples made of wires taken off the same reel do not. 
agree closely in thermo- E.M.F. But junctions made of pure charcoal, 
iron wire aud constantan taken off the same reels, the junctions being, 
welded, and all other joints being twisted with pliers and immediately 
painted, agree with remarkable closeness, if the usual precautions be 
taken to quell local thermo-electric effects. I have tested at least six 
such couples. including the two pairs used in the research, which agreed 
at the worst to 1 part in 650. At Dr. Griffiths! suggestion, I calibrated 
prior to the meeting two more such couples between fixed points, obtain- 
ing to the nearest microvolt 1,427 and 1,428 microvolts between 0°C. and 
32-383C., the transition point of sodium sulphate and 4,424 and 4,426 
microvolts respectively between 0C. and 99-64 €. Dr. Griffiths and 
others witnessed the detiniteness of the balances. on the Cambridge thermo- 
electric potentiometer. I have just discovered that Palmer (" Phys. 
Review," XXL, 1905) records similar agreement. Unfortunately, 
constantan is a very uncertain material, being known under various 
names, such as advance, climax, eureka, the small change in percentace 
composition causing large effects in the thermo-electric properties; a 
previous specimen 1 tested gave 50 microvolts per degree Centigrade. I 
regret I can form no estimate of the small quantity of heat lost per 
second from the sides of the vacuum vessel. While the experiments on 


water greatly confirm the efficacy of the guard-ring no concrete conclusion . 


can be drawn from these, for it is impossible to say how much of the slight 
fall in temperature gradient is due to emissivity, and how much due to 
the rise of thermal conductivity of water with fall of temperature. 
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THE HEATING OF FLEXIBLES AND OTHER 
CONDUCTORS. 


Flexible cords form one of those connecting links in 
electrical engineering which are liable to suffer materially 
through neglect, it being assumed that thev are compara- 
tivelv unimportant. Doubtless they are less important 
than many of the other links in electrical work, but there is 
no question that some inconvenience, if nothing more, has 
been caused in the past through neglecting this class of 
conductor. We are, therefore, pleased that Messrs. S. W. 
Metso and H. C. BoorH have taken up the investigation 
of temperature rise in connection with flexible wires, and 
that some of the results of their work are given in a recent 
issue of the “ Journal” of the Institution of Electrical 
Engineers. From this investigation it becomes clear that 
the temperature to which such flexible wires are as a rule 
subjected is not due simply to the flow of current, although 
the current density is often undoubtedly high. In fact, 
the temperature rise from this cause is generally insig- 
nificant. Where, however, the wire enters the cord grip 
of a lamp-holder the case becomes very much modified on 
account of the considerable temperature at which most 
lamp-holders are run. This increased rise is due to con- 
duction from the lamp, not to heating caused by the cur- 
rent, and thus should certainly be very much lower with 
metal filament lamps than with carbon lamps, on account 
of the higher efficiency of the former. This view is bome 
out by figures given by Messrs. MELsow and Boots. For 
example, temperature rises of 95°F. and 67°F. in the lamp- 
holder itself are recorded with a 100-watt carbon lamp, 
whereas the temperature rises were only 21°F. and 41°F. in 
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the case of a 100-watt metal filament lamp. These figures, 
however, are not quite comparable, because the shades were 
not the same in both cases: Another test, in which the 
shades were omitted, gave a temperature rise of 64 deg. with 
the carbon lamp and. only 26 deg. with the metal filament | 
lamp. Other figures will be found in the abstract of the 
Paper which we give elsewhere. No doubt this excessive 
heating has something to do with the deterioration of flexible 
cords in the immediate neighbourhood of lamp-holders, _ 
It will be a foregone conclusion that if flexible becomes 
overheated near lamp-holders it will be liable to still further 
heating in the case of portable apparatus taking consider- 


able amounts of power, such as radiators, kettles.and flat |. 


irons. This is, in fact, found to be the case. In such 
apparatus it would appear desirable to avoid taking the 
flexible into the actual appliance as far as possible, and’ to 
rely either upon terminals fixed for suitable attachment, 
or upon pins to which connections are made by means of a 
socket: It is difficult to avoid the use of rubber-covered 
flexible in work of this kind. but undoubtedly, from the 
heating point of view, it is preferable to use asbestos- 
covered wire as far as possible. Unfortunately, such wire 
is liable to be mechanically weak as far as the asbestos 


| 


covering is concerned. z 
Apart from flexible wires, the heating of the larger type 


of insulated conductors is a subject of great importance, 
with which the names of the present authors have already 
been connected. During the last few years the tendency 
has been to permit higher current-densities, and therefore a 
higher temperature rise than formerly, as is rendered 
evident by the wiring rules of the Institution of Electrical 
Engineers. The rules of the Verband Deutscher Engenieire 
have gone even further. In many cases, of course, the 
lower limit of cross-section is limited by the permissible 
voltage drop. This, however, is by no means always the 
case. There are instances in which considerably higher 
current-densities might be used than those given in the rules 
of the Institution of Electrical Engineers ; but, unfor- 
tunatelv, data are not available on which we can work with 
certainty. The Research Committee of the Institution of 
Electrical Engineers has this matter in hand at the present 
time, and it is to be hoped that data of this kind will in due 
time be available as the result of investigations which are 
being made. One trouble, however, must always arise, 
and that is that the engineer who puts in a cable never 
knows to what ultimate use that cable may be put. It may 
be made to carry much larger currents than those for which 
it was intended. In this respect the electric conductor is 
at a disadvantage as compared with its rival, the gas pipe. 
If the consumer attempts to draw off gas from a given pipe 
at an excessive rate, the pressure falls, and he realises at 
once that he must put in a larger pipe. No harm is done. 
With the electric conductor it is quite otherwise. The 
eurrent taken may be excessive for the particular cable, and 
no warning will be given until, perhaps, there is considerable 
damage. Nevertheless, it is to be regretted that cables in 
many cases are probably put in of considerably larger cross- 
section than is really necessary, with the result that elec- 
trial work is made more expensive than it should be.. 
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A ROTATING FIELD MODEL. 


BY F. M. DENTON, A.C.G.I. 


. Various methods are available for giving to students an idea. 
of the meaning of a rotating field and the manner in which such. 
a field may be produced by aid of polyphase currents. It. 
must, however, be admitted that in spite of such methods. a 
good deal of vagueness 1s apt to exist in the student's mind. 

As a rule the methods employed demonstrate the effects of the © 
rotation of a magnetic field without definitely indicating either 
the distribution of the flux or the actual manner in which it. 


rotates. Especially is this true for the case cf multipolar fields. 


Frc. 1. 


The following is a description of a simple form of apparatus 
by aid of which both the distribution and the manner of 
rotation of a multipolar field may be demonstrated. ‘The — 
method involves the use of iron filings. The actual apparatus 
described is arranged so that it can be placed upon the plat- 
form of an ordinary projection lantern, and the shadow of the 
filings thrown upon a screen. 

The stator of the rotating field apparatus consists of a ring- 
shaped core of iron laminations wound as a Gramme ring, the 
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winding being cut up into twelvè equal sections, the ends of 
which are brought out to mercury cups. The stator and the 
board upon which it is mounted, with the mercury cups, are 
shown in the middle of Fig. 1. 

. By the use of twelve sections in the winding, it may be wired 
as a two, four or six-pole two-phase system, or as a two or four- 
pole three-phase system. The three-phase system may be 
made star or delta. a 
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The particular wirings desired are made by aid of contact 
blocks (one of which is shown on the left in Fig. 1) provided 
"with plugs which dip into the mercury cups. A separate contact 
block is made for each wiring diagram desired. 

Two-phase or poly-phase currents of very low frequency 
must be supplied to the stator in order that the distribution 
and rotation of the field may be followed by the eye. Use is 
therefore made of the simple form of direct-current/alternating- 
current converter shown in Fig. 2. This apparatus is well 
known ; it is described in Prof. S. P. Thompson's “ Polyphase 
Electric Currents.” It consists of a rectangular glass vessel 
containing some convenient electrolyte. On opposite sides of 
the vessel rectangular metal plates dip into the electrolyte. 
These plates serve as electrodes for the continuous current. 
A weak solution of zinc sulphate, and electrodes of zinc are 
quite satisfactory. The two-phase or poly-phase currents are 
taken off by aid of the proper number of metal rods which dip 


Fic. 3. 


down vertically into the liquid. These rods are mounted upon 
a horizontal disc of insulating material which can be rotated 
-avout a vertical axis. Connections are made from the 
individual rods to slip rings fixed upon the vertical axle. 

It is readily seen that if the metal plates be maintained at a 
steady difference of potential, and the rods be uniformly rotated, 
the manner of variation of the P.D.s between the slip rings 
will be simple harmonie, the phase relationship between the 
P.D.s due to the various pairs of rods being determined, as 
desired, by the arrangement of the rods. In order to obtain 
.a three-phase system of P.D.s the rods are to be arranged 
at the corners of an equilateral triangle whose centre is the axis 
-cf rotation. 

The frequency of the alternating currents taken from this 
-converter is equal to the tevolutions per second of the axle. 

. No partof the apparatus just described ig in any way novel; the 
novelty lies in the method employed to depict the lines of force. 


When the rods are at rest current taken from them to 
the stator of the rotating field apparatus produces a magnetic 
field which is stationary in space. Iron filings scattered over a 
sheet of paper laid upon the stator indicate the distribution of 
this field. If now the axle of the converter be turned, the field 
begins to rotate, and the filings being unable, on account of the 
friction of the paper, to rotate with the field, cling together in 
confused groups. An attempt to overcome this difficulty by 
floating the filings upon the surface of a beaker of water 
fitting down into the centre of the stator, was unsuccessful on 
account of the surface tension of the water. The arrangement 
-finally adopted was that of scattering the filings upon a watch 


glass mounted (concave side upwards) upon a glass pivot 
passing through its centre. The pivot rested upon a steel 
needle fixed to a disc of glass to serve as a pedestal. The 
wooden base of the stator (provided with a hole corresponding 
to that of the Gramme ring) was passed over the needle so as to 
rest upon the glass plate. The pivoted watch glass could then ' 
rotate freely in a horizontal plane about on a level with the top 
lamination of the stator core. 

With the handle of the converter at rest, filings scattered as 
evenly as possible upon the watch glass at once take up positions 
indicating the flux distribution. This is shown for a two-pole 
field in Fig. 3 and for a four-pole field in Fig. 4. 

Rotation of the axle causes exactly corresponding rotation 
of the watch glass, without any disarrangement of the filings. 

The concavity of the watch glass is Important, fer without it 
the filings would leave the glass disc and travel head over heels 
around the winding of the core. 


Fia. 4. 


The object of having a hole in the wooden base and of making 
the pivot pedestal of glass is to provide a path for the light 
from a projection lantern. 


ELECTRIC ACCUMULATORS AND THEIR APPLICA- 
TION TO AUTOMOBILE TRACTION. 


On the 15th inst. an interesting Paper was read by Mr. R. T. 
Mitchell on this subject before the Association of Engineers-in-Charge, 
when the chair was taken by Mr. W. R. Cooper. In a few intro- 
ductory remarks the chairman mentioned that Mr. Mitchell had been 
connected with the Edison cell since:it had been‘placed on the market 
in this country and, therefore, he had the advantage of interesting 
experience in automobile work in connection with that cell. 

Mr. Mitchell in his Paper first dealt with the historical side of the 
subject and with the principles underly#tg the action of an accumu- 
lator cell. After dealing with the ideal qualities which should be 
possessed by a cell, the author gave a brief account of some cells of 
the lead type, dealing particularly with the Willard ^ L.B.A.” cell 
in America, the Naylor cell, and the “Ironclad” Exide. Mr. 
Mitchell then gave a detailed account of the Edison cell, illustrating 


this by slides, showing the details of the cell and methods adopte! 


in its manufacture at the Edison works in the United States. A 

comparison was then given between the Edison and lead types of 

cell as follows :— 
Epison CELL. 


First Cost per Kilowatt-hour. 
About £15 at 5-hour rate. T From £5 10s. to £7 at 5-hour rate. 
" Weight per Kilowatt-hour. 
40 to 75 Ib. at 5-hour rate. i 80 to 90 Ib. at 5-hour rate. 


Leap CELL 
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EpisoN CELL. LEAD (CELL. 


TEE 
| Average Normal Service Life in Full Cycle of Charge and Discharge. 
From 3,000 to 4,000 (4e., from From 200 to 600 cycles (the 


| i -80,000 to 200,000 mites). latter for Ironclad Exide only), 
i.e., from 6,000 to 20,099 miles. 


Aei Efficiency in Watt-hours. 
iS ge 50 per cent. to 60 per cent. 75 per cent. to 80 per cent. 
Efficiency in Ampere-hours. 
75 per cent. to 80 per cent. 85 per cent. to 90 per cent. 
Boosting Ability. 
Extreme rate five times normal for Generally forbidden. Ironclad 
10 minutes or until temperature Exide an exception. 


at 115?F. 
| Average Voltage on Discharge. 

irr 1:2 volts per cell average at 5-hour ]-9 to 2-0 volts per cell average 
rate. at 5-hour rate. | 


23 Mechanical Strength. 
Excellent. Poor. 
Ability to Discharge at High Rates without Hurm. T. 
‘May be short-circuited to extreme Detrimental—causes severe plate 
limit of discharge hundreds of buckling, sulphation and loss of | 


times without harmful results. active material. 


Open Circuit Deterioration. 
Nil. Sulphating and allied troubles, 
Generally severe unless cells perio- 
dically " milked ” up. 
(In three months.) 
Serious. 


Loss of Charge on Open Circuit. 
Not important. 
Upkeep Remarks. 
Confined to annual renewal of elec. Somewhat elaborate to get good 
trolyte, keeping below 115?F. results; cells must be " evened 
when boosting. adding distilled up,” not discharged below certain 


'water by automatic apparatus. point, then immediately charged. 
Volt log should be kept of cach cell, 


&c. Deposited material must be 
cleaned out yearly or oftener in 
regular automobile work. Jars 
and insulators subject to breakage. 


Volume in Cubte Fect per Kilowatt-hour. 
9-65 cubic ft. (app.) 0-50 cubic ft. (app.) 
Ampere-hour Outpu' at Various Rates of Discharge. 
5-hour rate 100 per cent. rain d-hour rate 100 per cent. rating. 
4-hour ,, 100 percent.  ,, 
3-hour ,, 100 percent. ,, 
2-hour ,, 98-5 percent. ,, 


lhour ., 96:0 percent. ,, l-hour rate about 70 per cent. 


rating. 


Watt-hour Output at Various Rates of Discharge. 
-5-hour rate 100 per cent. rating. 100 per cent. rating. 
4-hour ,, 98percent.  ,, 
3-hour ,, 95 percent.  ,, 
-hour ,, 88percent.  ,, 
lhour ,, 67 percent. ,, 


Voltage Efficiency on Discharge. 
Very good. 


88 per cent.  ,, 


64 percent.  ,,. 


Fair. 

The Edison cell had been” used! largely for traction work all over 

the world, and it appeared that a four-years' guarantee of fully main- 

" tained capacity might be given. In other words, the cells were good 
S for over 3,500 cycles of charge and discharge. "Taking a mileage of 
90 per discharge, this would mean a distance of 175,000 miles of 
effective service per battery. The Edison cell was used on about 30 
railways in America for train lighting and other services, on thous- 
ands of electric trucks, on submarines and on a number of light tram- 
ways, The author then passed on to the consideration of charging 
plant, describing the action of the mercury rectifier, the electrolytic 
rectifier and rotary plant, after which he referred to the upkeep and 
charging of accumulators, dealing both with the lead cell and with 
the Edison cell. In conclusion the author dealt with the question of 
boosting charges and gave a short account of the Sangamo ampere- 
hour meter. The Paper was profusely illustrated with slides showing 
the application of the Edison cell to railway, tramway and auto- 


mobile work. 


DISCUSSION. 

Mr. H. F. JoEL, in opening the discussion, expressed the view that Mr. - 
Mitchell had not dealt with the most up-to-date practice of lead accumu- 
lator makers and,.therefore, the case had not been quite fairly stated from 
that point of view. 

Mr. F. W. CRAWTER remarked that not only was it possible to charge 
à lead accumulator at constant potential, but this course was strongly 
recommended. This method required no attention, and the charging 
could be left for an indefinite time without risk of over-charging. By 
plugging in at 2-3 volts per cell and leaving the battery on charge, an 
-ampere-hour efficiency of somewhere near 95 per cent. was obtained, an 


equalising charge being necessary once a week. The charge started at 


about five times the norma] rate, which sometimes presented a little in- 
convenience on account of the heavy current. The most modern prac- 
tice in regard to charging was to arrange it on the basis of 5 per cent. 
excess charge by means of à special meter. With regard to high discharge 
rates, lead accumulator makers had not been standing still, and there was 
a lead cell on the market which, while capable of giving 55 amperes for 
five hours, could safely be discharged at 4,200 amperes, in fact, short- 
circuited through a 2 in. steel bar which would be melted. As to standing 
on open circuit, he (Mr. Crawter) had a cell which had been onlv charged 
four times since June, 1911, and which was still in good condition. 
Modern practice had shown it unnecessary to wash out a lead battery 
during its life, so that during a life of 20,000 miles the plates need not be 
removed. The only factors which limited high charging rates were 
temperature and gassing. The lead cell could be charged at a rate of 50 
per cent. higher than the Edison cell for the same heat generated, the 
internal resistance of the lead cell being appreciably lower. 

Mr. F. BroapBent related some of his early experiences. 

Mr. R. Rankin was disappointed that nothing had been said about 
stationary batteries. The Edison cell had a resistance about 10 times as 
high as that of the lead cell, thus limiting the short-circuit current. He 
agreed with Mr. Cráwter as to the charging at constant potential, the only 
trouble being that the battery might be over-discharged in subsequeat 
use. With regard to the type of cell, mentioned by Mr. Mitchell as being 
manufactured by the E.P.S. Co., but so far not pushed, the capacity per 
kilogramme of the positive plate showed 63 per cent. more than the 
ordinary plate at a discharge rate of 0-65 amperes per square decimetre, 
that is about the six-hour rate. At a discharge rate of 1-3 amperes per 
square decimetre the increase was 80 per cent., and at 2-16 amperes per 
square decimetre, equivalent to about the one-hour rate, the increase in 
capacity was 92 per cent. That plate had been in use for train lighting 
for two vears, and when removed hardly any active material was found at 
the bottom of the box. Recently a cell had been short-circuited 250 
times with no appreciable effect on the active materia]. 

Mr. W. E. WanniLow drew attention to the importance of the electric 
vehicle as a means of providing revenue for the central station and for 
improving the load factor. He thought Mr. Mitchell had not laid 
sufficient stress on the fact that the electric battery vehicle was a thing 
in being. Such vehicles were giving satisfaction, and there was a great 
opening for the commercial type, which had a distinct field, to which 
neither the steam nor the petrol vehicle was nearly so well suite, namely, 
for short runs with frequent stops. 

Mr. W. P. DunTNALL referred to the early history of automobilism. 

Mr. H. A. Jones said that for many years we had constantly heard of 
the wonderful achievements of batteries, but he thought the whole thing 
could be boiled down to two points. Firstly, the storaze battery was 
born before its time, when there were few good electrical engineers anl 
when the possibilities of electrical work were but little known. Secondly, 
people used to think that the part of greatest importance was the positive 
plate. Another factor which helped to retard the progress of the electric 
vehicle was the lack of charging facilities. If, for example, a satisfactory 
storage battery vehicle could be obtained, it would offer considerable 
advantages over a petrol or steam vehicle. The petrol engine would do 
1 n.P.-hour for 0-7 of a pint of petrol. Taking the price of petrol at 
something like 1s. 7d. per gallon, the cost worked out to nearly 11d. per 
horse-power-hour. The electric vehicle was at an advantage. because 
the horse-power was very much lower. He would like to ask what was 
the limit of overcharge which the Edison cell would take without harm ? 
How long it could be left uncharged ? What was the life? What was 
the lowest temperature at which it could be worked and to what extent 
could the normal charging current be exceeded with safety ? 

The CuaigMaN (Mr. W. R. Cooper) remarked that people were pre- 
judiced against the Edison cell largely on account of the statements 
which had been madc in the lay press from time to time to the effect that 
a perfect cell had been produced time after time before such a cell had 
Now that the Edison cell had been perfected the lay press said 
little about it. Personally he had been able to form a very high opinion 
of the cell and of its ability to do its work. He did not wish to imply, 
however, that lead cells also were not capable of doing a great deal in the 
field of automobilism. He wished to endorse the remarks of Mr. Warrilow 
about the extreme importance of the commercial electric vehicle in the 
near future. For members of the Association of Engineers-in-Charge ho 
thought the important point was the effect which such vehicles would 
have upon the station load. It was most important that engincers-in- 
charge should be prepared to meet the load, and thus to facilitate the 
advent of the electric vehicle. Mr. J. W. Beauchamp, the borough 
electrical engineer of West Ham, stated some little time ago that, in his 
opinion, if electric vehicles were used normally in the West Ham district 
(sav 1,200 vehicles) they would provide a consumption of electrical 
energy equal to that of the West Ham electric tram ways. 

Mr. MITCHELL, in his reply, gave some brief particulars of various cases 
in which the Edison batteries were being used. In one case they were 
operating an omnibus over an exceedingly hilly road about 6 miles long. 
They took about 8 minutes oneach run to boost up the battery, and thus 
were able to average about 87 miles per day without difficulty, between 
9 in the morning and 11 at night, and to do as much a3 115 miles in a day. 
They were about to put some batteries in service which would involve 
running a distance of something like 110,000 miles in four years and which 
entailed the responsibility of & guarantee that the batteries would give 
at lcast their normal rate of their output at the end of that time. Cells 
had also been put to very heavy work on electric locomotives on the 
London & South Western Railway for hauling plant. With regard to the 
questions that had been raised, there was no objection to over-charging, 
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provided the electrolyte was not allowed to get below the tops of the 
plates. Experiments had shown that if a battery was run very severely, 
the conditions being about three times as severe as the normal, the capa- 
city, after 1,400 runs, was still 90 per cent. of the normal. From this it 
would appear that a life of, sav. 10 years might be anticipated under 
normal conditions. It was possible to charge a 150 ampere-hour cell at 
about 170 amperes for one hour. With regard to temperature this 
affected the Edison cell more than it did the lead battery if the tempera- 
ture fell below 50?F., but in practice it was easy to guard against such 
trouble. Cells might be left discharged almost indefinitely, certainly 
for two years, without any harm coming to them. 


FINANCE AND INDUSTRY.* 


BY J. TAYLOR PEDDIE, F.S.S. 


We propose to consider the relation of finance to industry. In the 
development of all kinds of natural materials to higher form utilities 
finance plays an important part. 

The science of banking and the-menagement of banks have undergone 
considerable changes during reeent years, and such changes as have taken 
place have altered the relationship which formerly existed between 
bankers and those responsible for the management of industry. 

The great amalgamations that have been effected have for the most 
pert been effected for the purpose of securing greater control over the 


facilities granted to customers, to minimise competition and to increase . 


profits. Obviously they are not- effected for philanthropic purposes. 
The policy adopted of keeping the deposits and capital of the banks in a 
liquid form has one great advantage. in that it provides greater security 
for depositors ; but, on the other hand, it has limited the facilities which 
were previously at the disposal of those responsible for the management 
of industry, and consequently has placed them in a more disadvantageous 
position, especially in the case of small manufacturers of established 
repute. 

The reverse of this policy has heen adopted by the German banks: it 
is a coincidence that the German system of banking was adopted prac- 
tically simultaneously with the new policy of British banks. We have, 
therefore, experienced this position—namely, a limitation of banking 
credits by British banks in so far as it concerns British industry, and an 
expansion of banking credits in so far as it concerns German industry, 
by German banks assisted in some cases by the State. This fact alone 
has contributed largely to the considerable progress made by German 
industry in recent years as compared with British industry, and in con- 
sidering the working conditions in which British industry operates the 
relative value of both systems should be examined both from the stand- 
point of the industrialist and the banker. 

Let us take the German system first. The methods employed by 
German banks in financing German industry has its advantages, and, of 
course, its disadvantages ; but we think the advantages are greater than 
the disadvantages, viewed from the standpoint of German national 
interests. The fact remains that Germany has become a great nation ; 
that German industry has, with success, supplied the funds with which 
the German militarists have been able to conceive, and carry into execu- 
tion, their plans for the great war in the best Bernhardian style. Had 
the German army under Von Kluck been successful in its attack upon 
Paris there would have been few. indeed, who would have condemned 
the German financial system, which enabled those responsible for the war 
of aggression to attempt it. "The failure of the German military plans, 
however, must now bring about a crisis in German financial circles ; but 
thie does not in any way prejudice the statement of fact that the extra- 
ordinary progress of Germany as a military, naval and industrial power 
in recent years is primarily due to the development of the financial system 
now in operation in Germany. 

There are critics who say. of course, that the German system of financ- 
ing industry. as a fundamental system, is unsound in principle, and is not 
one that could be applied with advantage in England. With this 
criticism we agree, but a modification of it is essential, and the reason will 
be seen lateron. But the point we desire to emphasise is that the German 
system is (or was) not so unsound as many people imagine. 
remember that the science of production, management. and distribution 
in Germany has, with the assistance of chemistry ana applied science, 
been carried to a high state of perfection; that the German banks were, 
therefore, advancing money to firms who were able to compete on most 
favourable terms with manufacturers in other countries ; that the risks 
assumed were not similar to those that would have been incurred by 
English banks acting in à similar manner. 

In other words, so long as German industry as & whole was developing 
and progressing under the scientific methods of production she had 
adopted, and so long as no other nation sought to copy these methods, 
the German banks, in advancing loans upon liberal terms to German 
industry were advancing money upon security of an unquestionable 
nature, Bear in mind that Germany has prospered, and that her 
financial and educational systems are responsible for it; and also that 
" nothing succeeds like success.” 

It should be noted that these observations are made upon the system 
prevailing in Germany prior to the declaration of war. As signs are not 
wanting that the leaders of British industry are at last realising the 
benefits to be realised from the application of science and scientific 


-—————— 


* Being one of a series of articles issued by the Institute of Industry 
and Commerce. 


We must. 


methods in production, the system employed by: German banks in 
financing German industry may have to undergo modification at, the 
conclusion of the war. . l P rM 
The policy of advancing loans, however, on the strength of proapeptive 
orders to individuals who do not possess established businesses is ve 

unsound, for the reason that costs of production during the first three 
years of the life of a business cannot be gauged with any degree of 
accuracy, even assuming the efficiency of the management to be good. 
'The works have to be first of all created, then the right kind of machinery 
and labour has to be obtained, skilful managers:selected, and last, but 
not least, good managing directors must be secured. The whole organisa- 
tion then has to carry out tests and experiments and tune itself up to 
work cohesively and efficiently in production. As the cost of com- 
pleting the organisation, therefore, cannot be gauged with any degree of 
accuracy, it will be seen that any bank advancing loans without security 
to establish a new industry is embarking upon business of a highly 
speculative nature. | 

This observation, however, does not apply to industries which have 
proved themselves, which pay dividends, and which desire loans for the 
purpose of carrying out extensions of their works. In all such cases, 
providing the management and the requisite working condittons are 
present, it is desirable from the standpoint of national welfare that they 
be encouraged, within reasonable limita. 

It will now be seen, we hope, that it would not be reasonable to ask 
British banks to adopt, as a whole, the German system of financing 
industry; nor can British industry ask them to adopt any serious 
modification of it until it can demonstrate that it is prepared to place its 
methods upon as efficient a basis as the German system; until it is pre- 
pared to seek the co-operation of science in developing an improved 
system ; and until it is prepared not to look upon the man of science as an. 
academic person, but as one of the greatest forces industry can employ in 
revealing hidden secrets and in converting all by-products into new forms 
of wealth. Let it be understood that the adoption of this new policy 
would be as beneficial to labour as it would be to the manufacturer, 
inasmuch as it would open up to the worker the higher grades of employ- 
ment which are now largely controlled by the workers in Germany and 
America. 

On the other hand, if the leaders of British industry are prepared to: 
reorganise their methods it is only fair that they should expect a modifi- 
cation of British banking policy. There is a considerable danger in the- 
present system of the absolute control of finance being placed in the 
hands of a few banks. The policy employed of keeping their capital and 
deposits in a liquid form is good for the depositor, but it is a menace to- 
cheap production ; for the reason that it encourages the manufacturers 
to bid for loans at high rates of interests, and, considered from the stand- 
point of national industry, it is an undesirable practice. 

R. H. Inglis Palgrave, in his book on * Bank Rate and the Money 
Market," a leading authority, has the following observation to make on 
this subject (p. 173) :— 

“ Those who are not conversant with the ways of many forms of busi- 
ness in this country, not large individually, but of great importance 
collectively. have no idea of the injurious effect which high rates of 
interest produce on the prosperity of these industries, and how rapidly 
heavy charges exhaust all possible profits. This is especially the case 
when those engaged in them are people with capitals comparatively small 
in proportion to the industries which they carry on." 

Again, on pages 52 and 53 in the same book, on the subject of the 
* Growth of Bill Broking,” he makes the following further remarks :— 

" When a banker requires a broker to repay him his ' call-money ' 
the only source from which the broker can obtain the requisite supply,is 
from the Bank of England. The broker cannot expect to be able to 
obtain the sum in the open market, as all available resources there are. 
as a rule, employed up to the hilt. He therefore goes to the Bank of 
England, pledges what are virtually the banker’s own bills, and thus is 
enabled to repay the banker. These bills may have but a very few days 
to run, but the broker cannot wait till they have matured. The banker 
must have his money and the broker must find it. The broker has no 
reserve of unemployed money. He cannot afford to keep a reserve, 88 
he allows interest at a higher rate than the banker does on all his deposits. 
Hence a demand for a comparatively small sum makes a stir, dispropot- 
tionally large, in the money market; 

“ This arrangement is not favourable to the quict working of the money 
market. If the eustom generally followed on the Continent prevail 
in this country, and bankers laid themselves out to discount freely for 
their customers, feeling at liberty to re-discount these bills whenever 
needed with the Bank of England, all the work of intermediaries would 
be saved and business would be on a sounder foundation. It is the 
custom of banks in foreign centres, as at Berlin, to re-discount thus 
habitually. The arrangement is a good one in many ways; it helps the 
central bank to keep in touch with the smaller business houses which 
surround it, and it enables those houses to carry on their business with 
perfect smoothness. The smaller banks in foreign business centres re- 
discount as a matter of course with the central bank, which is thus sup- 
plied with a large mass of perfectly dependable and rapidly maturing 
paper; but in London if it were known that a bank, even of the highest 
standing, habitually re-discounted with the Bank of England, it would 
at once be held to be in extremi. In times of panic and peril such 
things, of course, have to be done, but in the ordinary way of business 
no London banker ever dreams of such a thing. The result is that, wbile 
some London bankers discount, and to large sums for their customers, 
others do not do so, and the customers, many of very high standing, goto 
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in Great Britain should be prejudiced, for under that system the banks 
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* There are several causes which have led to this. In the first place, 
the habit of a banker's discounting for his customers has been to a certain 
extent discontinued, if not dropped, while side by side with this the bill- 
‘broker has stepped in and found his opportunity. He can be depended 
on with certainty, while the reply of the customer's banker may be that 
he is ‘not discounting to-day.’ People do not like being met with this 
kind of answer from their bankers. They are far more independent 
than they were some 20 or 30 years since. They know that the brokers 
are always ready to discount, and will quote them the exact market price. 
The banker may not always follow this as closely as the broker. A very 
fractional difference nowadays is suflficient to send a man from his banker : 
to the broker. The broker discounts the bills with money which belongs 
to the banker, who afterwards wery probably receives the paper as 
‘security bills’ from the broker. 

“ The London bankers have to a great extent built up the business of 
the bill-brokers by the course which they have taken of entrusting large 
sums to their care. The bankers have spared themselves some con- 
siderable labour by this, and, though they have made a smaller profit 
from their transactions, they have gained by being able to devote a closer 
attention to their business generally. There are also, it must be remem- 
bered, the banks outside the business centre of the City, who hold large 
sums of money without possessing such means of emploviug them as the 
City banker does. Their requirements have also to be considered. The 
present division of the work of our money market between bankers and 
bill-brokers appears likely to continue, While on the one hand there is 

an increasing tendency towards the exclusion of intermediaries in busi- 
ness, there is, on the other, a tendency almost equally strong towards 
specialisation. Tho bill-broker devotes his whole time and thought 
towards this subject ; he knows not only the character and standing of 
the houses whose acceptances he is willing to take admirably well, but he 
becomes able to prognosticate very closely and with great shrewdness 
the future position of the money market, and arranges his dealings 
accordingly. He keeps his eye fixed not only on the position of affairs 
in this country but on that in other countries as well. A knowledge of 
the course of the forcign exchanzes is a great assistance to success in the 
business. But the practice of the bill-broker to work without a reserve 
necessarily tends to focus any large demand for money immediately on 
the Bank of England." 

The control of leading British banks is centred in London, and as 
London is the leading financial centre of the world, those responsible for 
the management of the banks prefer to ignore the development of 
industrv, and to employ their funds in short-dated loans, discounting of 
bills, bills of exchange, &c., from which they can pick and choose in the 
London market. As this temptation will always be present, it is, there- 
fore, necessary to consider ways and means. 

We have endeavoured to be impartial in our criticism, and to show 
the advantages and disadvantages in the British and German systems of 
financing industry ; but the obvious conclusion one arrives at is this, 
that it is essential to establish a connecting link between British industry 
and British banking. The banks control one of the essential materials 
required by industry—i.c., finance—and the increasing power which is 
gradually being centred in a few banks must he checked. If the banks 
have the welfare of British industry at heart they should be willing to 
consider the establishment of some medium, in co-operation with the 
leaders of industry, by which the difficulties outlined herein can be over- 
come. It is not desirable that the efficacy of the present banking system 


have developed an international business of a very lucrative nature ; buf 
it is desirable that a more co-operative spirit and greater interest should 
be manifested in the welfare of national industry by those who control 
the financing it. And this change of sentiment can only be effected if 
the leaders of industry and science will organise and co-operate for the 
purpose, 


CORRESPONDENCE. 


— i — 


RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR : I have no wish to occupy your columns with contro- 
Versial matter, but I would just like to refer to Mr. Dammond’s 
letter in your issue of the [5th to say, first, that as regards the 
Great Western system, which it now a ppears is the one he refers 
to, I have no doubt one of the Great Western oflicials will 
prefer to deal with the point he makes. Secondly, E am sorry 


I did not notice that. 7 lamps “was a printers error for 7 ramps” 


but I am afraid I cannot vo any farther and consider it as eazv 
to find room for the necessary ramps as it is to find room for the 
stop arm cylinders, &c. I am afraid no argument is possible 
on the point ; it simply is not a fact. 

As Mr. Dammond does not give à name to the inductive 
system he considers as unpardonably wrong, Lam afraid I can 
say nothing more about that either. | 

Only a railwayman can appreciate the value of Mr. Dam- 
mond's argument drawn from particular cases, such as Brom- 


ford Bridge, and he knows as well as I do that I could fill a good 
many of your columns in discussing this particular point. 

With regard to the other matters, they are largely those of 
opinion merely, and I think it would be better to leave them as 
they stand on the correspondence.—I am, &c., 


Derby, Jan. 18. J. SAYERS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The elementary circuit diagrams which appear in Mr. 
W. A. Stanier's Paper merely illustrate the salient points in the 
Great Western system. The error suggested by Mr. Dammond 
does not occur in practice. The open and closed circuits are 
quite separate. The closed circuit is an earthed one in which 
battery, switch and electromagnet come in the order stated. 
An improper earth will " short " the battery, and produce the 
danger indication. | ! 

Visual indicator.: are generally advocated by those who desire 
to operate cab signals somewhere very near to stop signals. It 
is doubtful whether at such points they would, with fast trains, 
be of any effective value. In my opinion visual indications, 
and particularly a multiplicity of them, are pernicious. They 
are à nuisance anyhow to a good driver, who, for 350 out of 
the 365 days, does not need a cab signal of any kind. When 
weather conditions are bad they have a dangerous tendency, 
as they tempt the driver not to maintain a strict look out. 

l think Mr. Dammond condemns the inductive method of 
operating cab signals on insufficient grounds. What test shall 
we apply to the system he favours ? How does he provide for 
a "cross" ? Presumably by doing his best not to have one. 
Mr. Sayers no doubt can exercise equal care. Iam sure he does 
not claim an infallible machine, and I am also sure neither Mr. 
Dammond nor anyone else can produce one.—I am, &c., 


Reading, Jan. 18. C. M. JACOBS. 


PREFERENTIAL TERMS.—POWER RATE AND 
PHOTO PRINTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Referring to Mr. H. Faraday Proctor's letter in your 
current issue, and to your editorial comment on the same, there 
is no doubt that the view taken by yourself and Mr. Proctor is 
the correct one, and it appears to be the general opinion, not 
only among station engineers, but also among users of elec- 
tricity in the printing and allied trades. - | 

Preferential terms are given for electrical energy not because 
it is used for power or other purposes than lighting, but princi- 
pally becuase it is used during the hours of daylight. In several 
installations which come under my supervision preferential 
rates are given not only for the are lights actually used for photo 
printing, but for the lights used in the dark rooms for developing, 
&c. The lighting in both cases is used for trade purposes and 
not for purposes cf :llumination.—I am, &c., 

London, Jan. 15. FRANK BROADBENT. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I notice that the legal correspondent of the “ Muni- 
cipal Journal " in the issue of January 15th states that “ he is 
unable to change his opinion," but by his own words he admits 
that my contention is right, viz., that the ultimate purpose for 
which electrical energy is used is to be taken into consideration 
in determining whether such use is lighting, power or heating. 
In the issue referred to he says :— 

But in law and in fact such undertakings do charge according to 
whether the energy is for lighting or power. A reference to the analy- 
tical tables in the Municipal Year Book shows this beyond dispute. _ 

I may only add that it is equally beyond dispute that electrical 
energy used for photo printing is not “ energy for lighting,” or 
to employ the more correct term, “ for illumination purposes.” 
—] am, &c., f 
Bristol, Jan. 18. H. Farapay Proctor, Hon. Sec. 
Incorporated Municipal Electrical Association, 
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FEEDERS IN PARALLEL. | free paths of the ions, they travel faster in an ionised rare gas 
TO THE EDITOR OF THE ELECTRICIAN. than in the same gas not lonised. This introduces the possi- 
SIR: As requested, I beg to enclose herewith a diagram | bility of the phenomenon of " total internal reflection " of 
showing the general lay out and connections of the switchboard | telegraphic waves at the under surface of a sharply marked 
and cables referred to in my letter appearing in THe Erec- | Heaviside layer. This in turn leads to the theorem that waves 


TRICIAN of Jan. 8, 1915. of all lengths should be obliquely reflected with equal ease— 
The switchboard is of a modern, remote (mechanical) control | ?.c.. that reflection is not selective. This seems to be confirmed 
type. All cables are concentric beyond the earth bar. in a broad way by actual experience of night signalling. 


At the time referred to, sroups of feeders were connected to | Further, in all cases of transmission across the boundary 
each "bus bar and supplied off separate machines. In order to | between two media in which the wave velocities are different, 
avoid multiplication of detail in the diagram, only one feeder | it 15 casier in general for the waves to traverse the boundary in 


is shown off each "bus bar, with the exception of the two in | one direction than the other; in other words, reflection is 


parallel off the top bar. These were supplying a transformer ; more complet» oa one side than the other at corresponding 
sub-station ‘bus bar, as shown, within the generating station. | angles of incidence. We may, therefore, suppose that electric 
The relative position of the two parallel feeders is indicated : | waves of the lengths comm oa in radiotelegraphy will travel 
they are not adjacent to cach other, but only one feeder lies | inwards, more easily than outwards. 


between them. There is verv little evidence? other than that obtained by 
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Station Bus Ba DOO V 
radiotelegraphy at night, of the existence of a permanently 
ionised upper layer. Aurore, which have been observed as 
low as 40 km., show that the upper air is strongly ionised on 
occasion ; and Prof. Schuster's explanation of certain vana- 
tions of the magnetic elements demands considerable con- 
ductivity in the upper atmosphere.—I am, &c., 

University College, London, Jan. 20. W. ECCLES. 


Series 
Transf. 


Auto. Oi 
Switch 


Briefly, the effect, for which I am seeking the cause, was as 
follows : The current on feeders A and B appeared to circulate, 
causing the 150 ampere sub-station fuses to blow one after the 
other. It was subsequently observed, when only two machines 
were running, that everything was normal when the machines 
were "in step” (they were not in parallel), and that the 
oscillation of the parallel feeders’ ammeter needles—or the 
apparent circulating of their load—only occurred when the 
machines drew out of " step.” —I am, &c., 

Jan. 16. 


JONGINEER. 
ELECTRICITY SUPPLY AT SKELTON AND BROTTON 


THE HEAVISIDE LAYER. (YORKS). 

TO THE EDITOR OF THE ELECTRICIAN. , ! x a 

SiR : As Mr. Murdoch in your current issue refers to a Paper The supply of electricel energy by the Urban District Council 
| 


i i j f p | under the Skelton & Brotton Electric Lighting Order, 1913, was 
R a PP H, ravisi de Layer? Laney officially commenced on January Ist, and on the same day the 


: di lighti = i (€ ; Durham Electric 
Heaviside pointed out more than 10 years ago the possi- ordinary lighting consumers of the Cleveland & Durham 


s : Power Company in Carlin How were taken over by the Council : 
bility that a conducting layer in the upper atmosphere might | undertaking. The area of supply is an extensive one in the 
co-operate with the surface of the sea to guide long electric | Cleveland district. It contains a population of about 16,000 in- 
waves round appreciable arcs of the globe. It is known that | habitants and embraces half-a-dozen distinct parishes somewhat 
ionised raréfied gases may be given an electrical conductivity | widely separated from one another. On economic grounds, there- 
‘as great as that of sea water, and thus it is reasonable to assume fore, overhead lines were necessitated, and these have been adopted 
that a layer of such gas may, like water, be a good reflector of elmost exclusively, only a small length of underground mains having 
telegraphic waves, and yet very transparent to light and heat been used for a few special “ crossings " where the conditions wei 
waves. It should be noted that the “` short " waves of radio- E a E er eee p DE ee 
: Jr e Clevelan 
ila ee — 20 million times as long as the longest Company at high pressure at several sub-stations in the area end 
In 1911 I came across the (merely mathematical) result that 


there md by the Council to the required distributing pra 
, $ J sure. e gencral is give: wi hree- phase 
‘when the length of electric waves is large compared with the UP QUEM n i du Mapa p. 


system with a frequency of 40 periods, and at a pressure of 250 volts 
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for public an 1 private lighting, and 440 volts for power purposes. A 
small section of the lighting supply in the parish of Carlin How, 
hitherto given by th power company at 110 volts, is being main- 
tained at that pressure. Solid copper wires are used throughout, the 
sectional area of the main line being 0-05 sq. in. for each of the three- 
phase wires aad 0-025 each for the two neutral wires. The public 
lighting and small branch lines are mainly No. 113 S. W.G. with a split 
neutral of the same section. The g-eatest span oa the line is about 
180 ft. and the average 140 ft., the height of the wires above ground 
being 22 ft. The lines ave protected by lightning arresters fixed at 
the various sub-stations. Both steel and wood poles have been uscd, 
th» latter being restricted to the more rural roads in the district. 
Each pole is fitted with a double safety cradle formed of No. 3 copper 
wire connected to the neutral wires and insulated from the supports. 
Special “ cradling " has been provided where the lines eross railways 
and telephone and telegraph wires. The lengih of route provided 
with distributing lines is about 16 miles. wThe sub-stations are 
cquipped with Berry transformers, B.T.-H. high-pressure switchgear 
and British Westinghouse low-pressure switchgear. : 

All public street lamps, numbering close upon 400, are being clec- 
trified with “ Mazda” lamps, the poles carrying the lines being 
utilised for the fittings. The lamps are controlled by special line 
wires and Venner time switches. Only a part of the public lighting 
has yet been started. Messrs. Graham Bros., Middlesbrough, are 
the contractors for the overhead lines, sub-station equipment, 
switchgear and: public lighting fittings; the other contractors are 
Messrs. Chamberlain & Hookham, Venner & Co., and Lucy & Co. 

Messrs. May & Hawes, Westminster, to whom we are indebted for 
the above information, are the consulting engineers for the scheme, 
and they have also been appointed by the Council as administrative 
engineers of the undertaking for a period of 15 months from the com- 
mencement of the supply with authority to appoint the necessary 
staff and conduct the working operations of the undertaking. Mr. 
George Dixon is their resident electrical engineer. It is interesting 
to note that the rates of charge fixed by the Council are as under: 
Lighting 44d. per unit for the first 100 units per quarter, and 41d. per 
unit for any additional units; power and heat, 2d. per unit for the 
first 100 units per quarter and lid. per unit for any additional units. 
A minimum quarterly charge for metered supply is 5s. Slot meters 
supplies are available for premises of a rateable value not exceeding 
£20 with installations not exceeding 500 watts at 54d. per unit, while 
contract supplies are given under special conditions to premises of a 
rateable value not exceeding £20, at an inclusive charge of 7d. per 
week for an approved installation of not more than five lamps with 
an additional charge of Id. or 2d. per week for cach additional 20 or 
40 watt lamp respectively. Already over 250 private consumers gre 
being supplied, many of them on the contract principle for a fixed 
inclusive weckly payment according to thc nambe-z of lamps installed, 
a method of supply which the Cleveland mirers appear to appreciate. 


LEGAL INTELLIGENCE. 


Gremio 


Attorney-General (ex rel. Ilford Gas Co.) v. Ilford Urban District 
Council. 


Before Mr. Justice Sargant on Wednesday this action was settled. 
will be remembered that the gas company sought an injunction, and 
declarations that certain acts of the Council in connection with their 
electric supply undertaking were ultra vires. The acts complained of 
were an undue preference to certain consumers and the hiring and sale of 
electrical fittings, &c. Defendants now submitted to judgment, and his 
Lordship made the declarations asked for, with liberty to plaintiffs to 


apply for an injunction if necessary. 


It 


Capacity of Alien Enemies. 


On Tuesday an important reserved judgment was delivered by the 
Court of Appeal (the Lord Chief Justice, the Master of the Rolls and Lords 
Justices Buckley, Swinfen Eady, Phillimore and Pickford) on three 
appeals which raised points as to the position of *‘ alien enemies," &c. 

The judgment of the Court was rcad by the Lord Chief Justice, who 
said that the main questions to ke considered were (1) the capacity of 
alien enemics to suc in the King's Courts ; (2) their liability to be sued ; 
(3) their capacity to appeal to the Appellate Courts, and generally their 
right to appear and bc heard in the King's Courts. The term “alien 
enemy " when used in reference to civil rights and liabilities had a special ' 
meaning. [ts natural mcaning indicated a subject of enemy nationality, 
that is, of a State at war with the King, and would not in any circum- 
stances include a subject of a neutral State or of the British Crown, but . 
that was not the sense in which the term was used in reference to civil 
rights, Ever since 1799 it had been firmly established that onc of the 
consequences of war was the absolute interdiction of all commercial 


him as to any other defendant. 


intercourse or correspondonce by a British subject with the inhabitants 
of the hostile country except by permission of the Sovereign. As stated 
in Esposito v. Bowden (1857) the test was not nationality, but the place 
of carrying on the business. When considering the enforcement of civil 
rights a person might be treated as the subject of an enemy State not- 
withstanding that he was in fact & subject of tho British Crown or of & 
neutral State. Conversely a person might bo treated as a subject of tho 
Crown notwithstanding that ho was in fact the subject of an enemy State. 
Alien enemies had no civil rights or privileges, unless they were here 
under the protection and by permission of the Crown (Blackstone’s Com- 
mentaries) ; indeed (according to Hale’s Pleas of the Crown) under the 
ancient common law '' debts and goods found in this realm belonging to 
alien enemies belong to the King and may be seized by him." After 
citing some of the decided cases the Lord Chief Justice said that on tho 
authorities an alien enemy could not enforce his civil rights and could not 
sue or proceed in the civil Courts of this realm. In the case Princess 
Thurn and Taxis v. Moffitt, Mr. Justice Sargant had recently held that 
the subject of an enemy State who was registered under the Aliens' 
Restriction Act, 1914, as an alien and the subject of an enemy State was 
entitled to suc ín the King's Courts. "That decision was, in their opinion, 
clearly right. Such an alien was resident here by tacit permission of the 
Crown, He had by registration informed the Executive of his presence 
in this country and had been allowed thereafter to remain here. The 
effect of article 23 (5) of Chapter I. of sec. 2 of the annex to the Hague 
Convention of 1907 was next considered. The article reads " In addition 
to the prohibitions provided by special conventions it is particularly 
forbidden . . (h) to declare abolished, suspended, or inadmis- 
sible the right of the subjects of the hostile party to institute legal pro- 
ceedings." — After referring to the German interpretation of the paragraph 
he said the Court thought it did not affect the ancient rule of the English 
Common Law that an alien enemy, unless with special licence or autho- 
risation of the Crown, had no right to sue in our Courts during the war. 
To allow an alien enemy to suc or proceed during the war in the civil 
Courts of the King would be to give to the enemy the advantage of en- 
forcing his righta by the assistance of the King with whom he is at war. 
There seemed no possible reason why our law should decree an immunity 
during hostilities to the alien enemy against the payment of just debts or 
demands due to British or neutral subjects. Once the conclusion was 
reached that the alien enemy could be sued it followed that he could 
appear and be heard in his defence and may take all such steps as might 
be deemed necessary for the proper presentment.of his defence. He 
must have the right of submitting his answer when before the Court. 
To deny him that right would be to deny him justice, and would be quite 
contrary to the basic principles guiding the King's Courts inthe admini 
stration of justice. Equally it seemed to result that when sued, if judg 
ment proceeded against him, the Appellate Courts were as much open to 
It was true that ho was tho person who 
might be said in one sense to initiate the proccedings in the Appellate 
Court by giving the notice of appeal, which was tho first necessary step to 
bring the case before that Court, but he was entitied to have his cass 
decided according to law, and if the Judge in on^ of the King's Courts 
had erroneously adjudicated upon it he was entitled to have recourse to 
another and an Appellate Court to have the error rectified. In reference 
to appeals by an alien enemy plaintiff, i.c., a person who before the out- 
break of war was a plaintiff in a suit and then by virtue of his residence 
or place of business became an alien enemy, he said that, when once 
hostilities had begun he could not so long as they continued be heard in 
any suit or proceeding in which he was the person first setting the Courts 
in motion. If he had given notice of appeal before the war the hearing 
of his appeal must be suspended until after the restora' on of peace. 
The remainder of the judgment related t» the application of the prin- 
ciples enunciated above to the three appea's before the Court. 


Priz? Court Case, 


In the Prize Court last week Sir Samucl Evans decided an interesting 
question of the right to certain property seized as a prize of war. The 
Crown had applied for the condemnation of part of the cargo of the 
P.S.N. Co's s.s. " Huanchaco,” consisting of boilers and other material 
which were intended to be used in connection with an electrical installa- 
tion at. Valparaiso, Chile. The goods were seized at Liverpool as enemy 
property, and the contention of the Crown was that the property in 
goods was in the Deutsche Ubersecische Electricitats Gesellschaft. The 
goods were shipped by Messrs. Babcock & Wilcox, engineers. of Glasgow 
and London, under a contract with the German company, and were 
intended for the Chilian Electric Tramway & Light Co., a company 
registered in Great Britain. On behalf of the claimants (Messrs. Babcock 
& Wilcox) it was contended that the German company were merely 
acting as advisers and buying agents on behalf of the Chilian company, 
in which the German company had a large financial interest, and that the 
property in the goods never passed to the German company. It was 
further contended that Messrs. Babcock & Wilcox had never parted with 
the property in the goods, and that the only persons who would lose if 
the cargo werc condemned wero the claimants. r | 

In giving judgment, the PRESIDENT said there were various classes o 
goods forming part of the cargo about which no question arose, Such 
goods were obviously enemy property, and must be condemned. What 
he had to determin? was whether or not 324 packages containing certain 
boi'ers, &c., and & quantity of loose bricks, said to number 19,428, were 
enemy property or not. Ho had come to the conclusion in that case that 
the German company were independent. contractors, and that there was 
no privity of contract between Babcock & Wilcox and the Chilian com- 
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pany.. But whether that was so or not he did not think mattered. The 
contract was between Babcock & Wilcox (Ltd), makers of the boilers, 
and the German company, and the question was whether the property 
in the boilers, &c., had passed from Babcock & Wilcox to the German 
company. The goods were put on board at Glasgow, and the ship pro- 
ceeded to Liverpool, where they were seized. There was some doubt as 
to what the date of the seizure was. but it was now taken as Aug. 7. The 
contracts under which the goods were shipped were dated Jan. 7. 1914. 
The German company had also (some time in the year 1913) entered into 
a contract with claimants for the erection of four boilers in connection 
with electrical works at Valparaiso, Chile. In. 1914 it was intended to 
extend those works, and the contract of Jan. 7, 1014 was the contract for 
that extension. Some of the terms of the earlier contract were not again 
repcated in the later contract, but they were referred to and incorporated 
init. According to the Contract of Jan. = 1914. what Babcock & Wilcox 
had to do was to supply a complete boiler installation and accessories 
for the extension of the works which had already been carried out in 1913, 
and the deseription of the work was under four heads, the total amounting 
to £7,473. That sum was to be paid by instalments, the last instalment 
at the expiration of one year's guarantee, The installation was to be 
erected under the supervision of a man sent out by claimants, and a 
certain time was to elapse before the works were taken over, It was not 
till one vear after that that the final instalment was to be paid; The 
cargo comprised only part of the plant, and did not complete the material 
necessary for the erection of the works. Unquestionably the goods 
seized were materials which would have been used in erecting the works. 
but what he had to deeide was whether the property in those disjointed 
pieces had already passed or whether the passing of the property de- 
pended upon something that was to be done at a later stage. The con- 
tract between the parties was not for the particular articles in fact seized. 
The contract was for the installation into which work those materials 
were to he put. [In his opinion, there was no passing of property in those 
disjointed pieces of goods, and, that being so, they must he released to the 


claimants. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been 
svecially compiled by MESSRS. MEWBURN, ELLIS & PRYOR, Chartered Patent Agents, 
70 and 72. Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
al the Patent Ofice ihe former is given in brackets after the title. 


1913 SPECIFICATIONS. 

21,445 Scc. ANON. Des AUTOMOBILES & CYCLES PEUGECT. 

liehting installations. 

23, 867 COOLER. Hot plates and the like electrical heating devices. 

25.062 MARKS. (Mead Electric Signal Co.) Signalling apparatus. 

25.720 Suwa. Telephcne systems. 

26 834 PEDERSEN & POULSEN. Multipie arrangements of high-frequency electric-current 
generators. (12:12:12) 

Method of equalising the distribution of hieh-frequency current in a multiple 
arrangement cf arc generators in parallelin the same circuit of vibration by inserting 
one or more condensers connected to each arc and in series with the condenser of the 
main circuit of vibration, the capacity of cach of the former condensers being less 
than the capacity of the latter. : 

28.703 HuTCHES. Automatic control system for electric rat!ways. 

28,746 HELT. Terminal pieces and contacts fer electric circuit interrupters. 

28.839 PEDERSE'. Hiek-freauency electric current eeneratcrs. (19. l2, 12.) 

28.854 PERRY. Electric conduit fittines. 

28,935 Bastian. Electric glow lamps and methods of manufacturing sar e. 

An elect ic glow lamp having the envelcpe formed cf fused silica ccmrrisine a 
resistance, having the desired lereth of tur ester. wire atranved in spiral icrmation 
with the ccr.vclutions thereof as closely ccrtivuous as ressible. and bavirg be th 
leading-in wires of tungsten sealed directly into said envelope of fused silica all com- 
bipes. 

28,939 EssTErN TELEGRAPHY Co., Frases & Woop. Apparatus for perforatine tare 
fcr the autcmatic transmission of telegraph cienals. and for other like purr ses. 

28.956 BROWN & PARSONS. Electric sienalliny systems. 

29,003 B.T.-H. Cc. (G.E. Co.. of America.) Reeluators for electric transforming 
apparatus. ‘ 

29.260 W. R. SYKES INTERLOCKING SIGNAL C^. & SYKES. 
joints fcr railway rails. 

29,346 BARON! & Woop. Devices for coyrectine the difference ef phase in telegranhic 

, receiving apparatus. (Cognate application, 16.905 14.) 

29.526 CLARKE. Device more particularly intended for use on electric light or other 
switches or controls. for displaying reminders. advertisements. notices and the 
like. 

29,562 DE LA RIBCISIERE & LE Grain. Self-excited electric motors for operating sliding 

“windows and the like. (23 12.12.) 

29.655 MASON. Machines for generating electrical energy. M 

29.713 AKT.-GES. Brown, BovERIE ET CIE. Liquid resistances. (9 | 13) 

99,776 J. STONE & Co. & DARKER. Couplings or connections for electrical conductors. 

29.86] Coates & FERRANTI Limirep. Retardine or time limit devices. 

29.002 SYKES & Foro. Generation of electrical oscillations. — 


Safety apparatus fer clectric 


(5 6 14.) 


b 


Electrically-inzulated fish- 


: 1914 SrECIFICATICNS. 
124 B.T.-H. Co. & POLLOCK. Dynamo-electric machines. 
A dynamo-electric generator having a pair of ghort-circuited auxiliary brushes 
arranged in advance of the no-load equl-potential diameter of the commutator. 
125 B.T.-H. C « (G.E. Co.. ot Amer iki) Globe holders. 
ad) WAP NH Lz. Srpen Ek & Wict FE. Revergitde elo trie ni f tos 
257 Wrotern ELectric Qo. (Woodward. acting for Western Electric Co.) 
*eymir all. 
1437 H^srgck & LAN. Process for the electrolytic prod uction of malleable or forgeable 
Om. 


1.715 Maze. 


Electrical 


Macnet pole-piezes of telephone receivers and the like. 

2.325 GAUNTLETT. Electrical heating device. 

2.495 McKay & CLAUSSEN. Portatle electric lamps. (112/132 

3,587 BENTON. Indicatine-appliances for electric-measuring instruments. 

4.261 WILSON. Electric chiming and striking year. 

5.340 Horton. Electrical switches. 

2.776 B.T.-H. So, (G.E. Co. of America.) Automatic voltare regulators. 

A contetemaking voltmeter for an antomatic regulator, consisting of a salenoid 

“gerstineg a movable contact controlling the reeuliter, ang a-leyvice operated by the 


xo vaod when de-enerrired to reverse the normal action of the movable contact on * 


qrarcuse of voltas, 
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7.019 Benn. Means for signalling on trains. 
8,042 BRITISH THomscn-Houston Co. (General Electric Co.) ` Vapour electric devices,’ 

A hieh-pressure vapour electric device, having z refractory baffle located close to 
the cathode adapted to intercept ard deflect tha cathode blast. 

8.062 McGECCH. Protective casing for electric cables. 
9.104 GARELLI. Magnetos for motor cycles. 
9,376 WESTERN ELECTRIC Co. (Woodward, acting for Western Electric Co.) Printing 
telegraph systems. ; 
10.898 VAN DER HOORN & WOoUDA. 
11.491 WEBSTER. Sienal systems. 
11.624 Cevert. Electric ignite's. 
11,996 Pate & Wocp. Electrically-heated boiling plates and the like. 
13 éC5 STCCKDALE. Spark plugs. . 
13.707 BuURBIDGE & ALDERMAN. Devices for putting up and taking down electric lamps 
14.265 Crort. Portable facine tool for electrical contacts and the like. 
17,597 Hir?ELBERGER & NEW British EVER READY Co. Packing envelopes and cases 
{cr electric batteries and cells. . 
18.258 THOMPSON. (Aktiebolaget Liungstroms Angturbin.) 
having retary field magnets. 

In Fieh-speed dynamo electric machines a cocling arrangement for the rotary field 
magnets in which special baffes are provided in the space between ihe otherwise 
smooth surfaced rotor and stator. which baffles are both electrically and magnetically 
independent ot either the rotor or the stator. 

19.517 LvNcH. WCCHNEF & SAUERMANN. Maenetising permanent maenets. 

21.583, 21.610 & 21.743 Mason. Maeneto-electric machines partícularly for ignition 
purposes. (Divided applications on 29.655/13. 23/12.) . 

21.996 Mason. Maeneto-electric generators for ienition purposes. 
on 29.655:13. 23,12.) 


Electric sale apparatus. 


Dynamc-electric machines 


(Divided application 


APPLICATIONS FOR PATENTS. 


Note.—T he undermentioned Applications (except those marked Y) are not open fo 
public inspection until affer acceptance of Complete Specifications. Those marked * are 
oper to inspection 12 months after tie date attached to them, ij they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk [s affixed. 


December 9, 1914. 
23,761 BurriERS (LTD.) & DAGNALL- Joints for metallic telegraphic pests and other like 
posts or poles. 
23,778 WILKINSON. Electric thermostats. 
23.791 Burpon. (Siemens & Halske Akt.-Ges.. Germany.) 
for internal combustion engines. 
23.798 CowrER-COLES. Process for banding projectiles. 
23.799 CowrER-COLES. Process for rendering iron and steel surfaces incorrodible. 
23,804 N. V. PHILIPS METAALGLOEILAMPENFABRIEK & Horst. Electric incandescent 
lamps. (11/6/14. Holland .)* 

23.810 MipGLeEY & VANDERVELL. Electric starters for internal-combustion engines. 
23,813 Soc. ANON. DES AUTOMOBILES ET CYCLES PrEucEoT. Safety apparatus for electric 
lighting installations. (Addition to 21,445,193. 16;12.13. France.)* 

23.819 Quain. Resistances. 

23.822 ROSENBERG. Telephone receivers. 

23.823 SCHOENKY. Speed-changing mechanism for power-driven machines. (Divided 
application on 2204/14. Jan. 27.)* 

23,824 KENLEYSIDE & Bottom. Mine signalling apparatus. 

December 10, 1914. 

23.859 BRADDOCK & PICKLES. Automatic visual signal-indicators for mine signalling. 

23.865 Urwarp. Auxiliary apparatus for the working of telephone systems. 

23,868 BuRDON. (Siemens-Schuckertwerke G.m.b.H.. Germany.) Slot-keys or slot 
closing devices for use in dynamo-electric machinery. 

23.873 Soc. ANON. DES AUTOMOBILES ET CYcLes PEUGEOT. Controlling the lighting power 
of an electric-liekting plant. t Addition to 9,175.14. 26;12.13. France)” 

23.881 B.T.-H. Co. (G.E. Co.. U.S.) Electric connections. 

23.883 BavARD. Power i (Addition 10/12,13, 


transmission devices. 

France.)* 
23.884 JACKSON. (Commonwealth Electric Toe! Co., U.S.) Electrically-actuated tools 

(Divided application on 18.738 14. Aug. 17.)* 
23,894 RADLEY. Ser ies-parallel controlling systems for electric motors and like apra 

ratus. (Divided application on 1,975.14. Jan. 24.)* 

December 11, 1914. 

23.904 HorGsoN. Lampholders and the like, 

23,914 BERLING. Magneto-electric ignition eenerators.* 
23.917 Soc. ANON. DES AUTOMOBILES ET CYCLES PEUGOT. Safety apparatus for electric 
lightine installations. (Addition to 21.445. 13. 26:12:13. France.)* 

23.921 CHALMERS, BLACK & BLACK. Sienalling-apraratus for use in mínes. 
23.930 Imray. (Siemens & Halske Akt.-Ges., Germany.) Selecting-devices for telephcne 
or other circuits. 
23938 B.T.-H. Co. (G.E. Co.. U.S.) Electric meters. 
December 12. 1914. 
23.948 HOLMES. SMITH, GRIESBACH. & JACKSON ELECTRIC 


apparatus. ; 
23.958 WEsTwoop,. Primary electric cells and batteries. 


23.967 Stirt. Reversing motor equipment ‘or electrically-driven metal-planing machines 


and the like. 
December 14, 1914. 

92.990 BELLING. Electric heaters, : 

24,004 WiLLIS & TAYLOR. Tilting pole or standard for hieh candle-power electric lam? 
or other iliuminants. 

24005 PowELL. Sienalling apparatus. 

24.013 Lanpis & Gyr. Prepayment electricity meters. 
17,12,13. Switzerland.)* 

24.024 Soc, ITALIANA DI EvertrocHimica. Manufacture of hydroctloric acid and 
apparatus therefor. (3010/14. Italy.)* 

24.025 Scc. ITALIANA DI ELETTRCCHIMICA, Application of hydrochloric acid in manufac 
turing processes, (30.10 14, Italy.)* 

24,039 MELLERSH- JACKSON. (Soc. Anon. Movo. 
overload circuit-breakers.* 

24046 CHeLt.. Manufacture of electrical and other heaters.* 

24.049 Smith. Electric steering rims.* 


December 15. 1914. 

Regulation for petrol-electric cars and for other purpe-ci, 
Apparatus for detecting the presence of electric conductors. 
24.074 MEYER. Trolley poles or bows for electrically-propelled vehicics.* 
24.078 BUFEDON. (Sicmens-Schuckertwerke G.m.b.H.. Germany.) Construction of 

laminated slot keys for dynatme-clectric machines, * 
24.083 Wi«ibHoUSE. Miner's satety lamp. 
^4 088 W. T. HENLEY 5 TELEGRAFH Weeks Co. & BroHOP. 
24.004 Birkett & WeLFF. Electric lanips. 
24.098. MARCONIS WIRELESS TELEGRAPH Co. & FRANKLIN, Aerials for wireless signalling. 
24.108 PIcKERINGS LIMITED & FOTHERGILL. Controllers for electric motors. 
24.21 Renautt. Electric illumination systems. 3/4/14, France.) 


December 16, 1914. 
24.15] ScuuiL, REYROLLE & A, REYROLLE & Co. Electric plug contacts. 
24,169 B.T.-H. Co. (G.E. Co., U.S.) Electrical instruments. 


ibis S December 17. 1914. ED 
24.212 FAIRWEATHER & FAIRWEATHER. Marneto driving and adjusting mechanism. 
24.221 SIEMENS Bros. & Co. (Siemens & Halske Akt -Ges., Germany.) 


i Number instr 
eI 4553 automatic and semi-automatic telephone systems. Addition € 
4,6 E 3, 


Electric ignition apparatus 


to 8,598/14. 


Stove Co. Electric cooking 


(Addition to 18,464.14 


Switzerland.) Maximum current Qf 


24.055 STEVENS. 
24,056 SHARMAN. 


Flexible electric calle. 


Min. AI cd 
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ee ee 
THE QUALITY OF ELECTRICAL 
ACCESSORIES. — . — 


The exhibition of electrical apparatus and accessories, 
which was open in Cheapside, London, for two days last 
week, and which was arranged by the Commercial 
Intlligence Branch of th» Board of Trade, must have 
been visited by sevcral hundred interested electrics 
manufacturers and factors. The inspection was by invita- 
tion only, and this fact suggests that those directly con- 
cerncd were given an opportunity of inspecting the exhibits. 
The impression which we gathercd from an examination of 
the accessories on view, and also from the expressions of 
opinion of many of the visitors, was cntirely unfevourabie 
as regards their quality and price. The electrical acccs- 
sories busincss has suffercd for the past 20 years through an 
cxecss of competition, which is now badly reflected in the 
quality of many of the cheaper patterns of apparatus. 
Lamp-holders, c»iling roscs, switches and edaptors may be 
singled out a3 particularly rank specimens of the exccesive 
eutting of prices cn the part of competing firms. W^ hope 
that the exhibition will be regarded as an object lesson by 
the English electrical accessory manufacturer of “ how not 
to do it." Tho extent to which certain electrical installa- 
tion contractors have been willing to purchase what they 
must have known to be altogether trashy accessories has 
only been properly emphasised since the outbreak of the war. 
It may be said to the eternel credit of the reputable manu- 
facturers of electrical accesssorics that they have never | 
seriously attempted to compete with the Continental manu- 
facturer iri what he has bcen plcascd to term “ cut lines.” 


The use of such accesgorics, in conjunction with exceptionally of all classes. 
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cheap and nasty Continental cable and wires, has lowercd 
the quality standard of electrical installation material cer- 
tainly to the irreducible minimum. This fact must 
regretfully be recorded to the permanent discredit of many 
electrical contractors in this country. These men have per- 
petually disregarded the desire of the English maker to 
maintain a standard of quality commensurate with the 
wearing value in the article itself. They have persistently 
ignored the commercial axiom that any goods which are 
cheap must of necessity be trashy. | 
One item of importance to the electrical installation trade | 
does not seem to have been sufficiently ventilated, though 
in some measure it has been brought to the surface by the 
recent exhibition organised by the Board of Trade. The 
German porcelain makers have never succeed-d for one 
reason or another in obtaining the creamy surface finish 
which has been a peculiarity of English porcelain manu- 
factures. The German article was always. a peculiarly 
objectionable white, and, despite every effort on the part of 
the potter, it was never acceptable to the English buyer. 
Not to be beaten, the German accessories manufacturer, | 
with a grim and almost commendable determination to get. 
the business, arranges for a supply of completed English 
porcelain bascs for tumbler switches and ceiling roscs to be 
«cnt over to him, and, fitted with the necessary metal parts 
are finally re-shipped to the English market at absurdly low 
prices. This is a species of commercial deception for which 
ther» was no justification, and it is a regrettable fact that 
there should ever have been a trede in accessorics juggled 
in this way. | Obviously, the English buyer had little or no 
pro:cciion in a case of this sort, because his attention was 
callcd to the fact that the porcelain was of English origin, 
and although he might marvel at the low price at which the 
acecssorics were offered, he would pass the order in the 
belief that the conipleted article was an indigenous product. 
The Electrical Contractors’ Association is presumably 
seriovs in its endeavours to guarantec wiring done by its men.- 
bers. In view cf this fact, we would especially commend to 
its notice the desirability of checking wherever possible the 
purchase of lamp-holders, ceiling roscs, tumbler switches, 
adaptors and other electrical accessorics, which are offered 
at prices at which its executive members must know, from. 
their experience of the trade, at whicb it is quite impossible 
for them to be offered if they are to be of reliabl» material 
and workmanship. We also appeal to the Association to 


see that in future there is no more of this juggling with: 


English porcelain and Continental metal parts in accessories. 


F 


iA— Á——Á eo oe 


542 


IMPORTS AND EXPORTS OF ELECTRICAL 
MANUFACTURES. 


(001 o For the week Jan. 11, 1915, to Jan. 16, 1915. 


js Tn view of the increased interest which is being taken in the subject of 
„thé importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 
, at foot of Exports.) 

eae es. IMPORTS. 


TENE. | 
o. Inte FdLEEBtONE.—From France: Accumulators. 19 pkgs.; carbons, 5 pkes: switch- 
i board fittings, 16 pkgs.. Holland. Glow lamps, 169 pkgs. ; glow lamp parts, 204 pkgs. 
1 HaRWICKM.—Eleztric lamps. 22 pkgs. 
.« HurL.—Sweden ; Accumulators, 6 pkgs. . 
;: Lonpon.—Swiezerland : Carbons, £660 ; unenumerated, £26. U.S.A. ; Elec. machinery, 
£7.273; lamps, £249; telephone materials. £1,068; carbons. 325 pkgs. ; unenumerated, 
£12&.- Holland; Machinery, £43; lamps, £8; glowlamps. 20 pkes.; telephone mate- 
rials, £15; batteries, 19 pkgs.; unenumerated. £229. Sweden. Elec. machinery and 
telephone materials, £742, 59 pkgs. France. China insulators, 5 pkes. ; machinery, £22; 
unenumerated, £124. Italy: Carbons. £20; wire. 12 pkgs. ; machinery, £388. 
ANCHESTER.—U.S.4.. Insulating tapes, 8 pkes. ; unenumerated, 6 pkgs. 
SOUTHAMPTON.—France. Elec. Cable, 12 pkgs. ; unenumerated, 7 pkgs. 


EXPORTS. ! 

To. AusTRALASIA.—Adelaide : Wire and cable, £389 ; unenumerated, £355. Auckland - 
Machinery, £480; unenumerated, £115, Brisbane: Wire and cable, £390, machinery, 
£410 ; unenumerated, £147. Christchurch: Unenumerated, £101. Dunedin. Wire and 
cable. £446. Geraldston : Machinery, £41. Hobart. Unenumerated, £25. Launceston + 
Unenumerated, £20. Lyttleton: Machinery, £22; unenumerated, £21. Melbourne: Wire 
and cable. £2,085; machinery. £244 ; unenumerated, £179. Napier: Machinery, £128. 
Newcastle Machinery. £105. Perth Machinery, £607; wire and cable. £29; unenu- 
merated. £29. Sydney. Wire and cable. £1,627 : Machinery, £1.417 : telegraph material, 
£1.250 : unenumerated, £1,058. Wellington : Wire and cable, £576 ; unenumerated, £528. 

AFnICA.-—Capetown ; Unenumerated, £120. Durban. Machinery, £107 ; iron telegraph 
poles and fittings, £943 ; unenumerated, £221. Fast London. Machinery, £53. Fort 
Elizabeth} Unenumerated, £25. Zanzibar.: Unenumera*ed, £10. 

CHINA.—-Shanghar: Unenumerated, £1.349. Tientsin: Unenumerated, £47. 

"Honc KoNc.-—Wire and cable, £24. 

INDIA, CEYLON AND INDO-CHINA.---Bombay : Wire and cable, £31 : machinery. £329; 
unenumerated, £996. Calcutta: Wireand cable, £440; unenumerated, £641. Karachi: 
Machinery. £24. Madras» Wire and cable, £424; unenumerated, £236. Penang. Ma- 
chinery, £125, Port Swettenham. Machinery. £37. Singapore. Machinery, £21 ; wire 
and cable, £39 ; unenumerated, £41. Sourabaya. Wire and cable, £787, 

CaANADA.— Montreal: Machinery, £65. Halifax: Unenumerated, £24. 

FRANCE.—Calais / Telephone cable, £888 ; wire and cable. £352 : unenumerated, £156. 
e - Unenumerated, £21. Bordeaux: Unenumerated, £27. Marseilles. Machinery, 

Japan.—Formosa. Machinery, £257; unenumerated, £253.  Kcbe.; Unenumerated, 
£31. Yokohama. Unenumerated, £30. 

SOUTH AMERICA.—Buenos Ayres. Electric light Fittings. £952. 

ITaALy.—Genoa. Wire and cable, £213 ; unenumerated, £1.367. 

. HetLLANr.— A ptsterdam ;. Wire and cable, £739. Rotterdam: Unenumerated, £55. 

DLENMARK.—Coperhagen : Wire and cable, £31 ; unenumerated, £83, 

Norway.—Christianas Wire and cable. £118 ; unenumerated, £112. 

SwEDEN.—Stockhol m : Unenume:ated, £518. 

MALTA.—Wire and cable, £57. 

West lNpiES.— Jamaica Unenumerated, £118. Trinidad: Unenumerated, £49. St. 
Vincent: Unenumerated, £11. 


ELECTRICAL GOODS iN TRANSIT. 


AusTRALASIA.—Auckland; Elec. lamps. £360. Baishane. Telephone apparatus. £198- 
Hobart: Telephone apparatus, £11. Melbourne: Te'ephone apparatus. £11 ; machinery, 
£6; unenumerated, £115. Sydney. Telephone Apparatus, £132; machinery, £6; elec. 
lamcs, £1,906. Wellington : Telephone Apparatus, £66. 


NoTEÉ.—The large number of items in these official returns under the 
misleading heading * unenumerated”’ relate to what is described as 
** electrical goods ” and “ electrical materials." 


BUSINESS NOTICES. 


A firm of military specialists advertise that they are desirous of 
getting into touch with a British manufacturer who could make 
according to specifications electrical instruments (telegraph and 
telephone) for military use. 

Agency Wanted.—A Swedish firm advertises that it is willing to 
take up an agency for cables and wires. 


Patent Development.—The proprietor of patents Nos. 2,152 and 
2,199/1913, for “‘ Devices and apparatus for electrocuting animals," 
desires to make arrangements for. granting licences for working the 
patents in this country. Communications to Messrs. Haseltine, 
Lake & Co., patent agents, 28, Southampton-bldgs., Chancery-lane, 
London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Universal Radio Synd. (Ltd.) (in vol. 
liq.) will take place on Feb. 4 at 38-41, Queen Anne's-chambers, 
Westminster, S.W. Mr. F. A. Walrond is liquidator. 

Claims against the General Electrolytic Parent Co. (Ltd.) are to be 
sent by Feb. 10 to Mr. Jas. Barron, Middlewich, Cheshire. 

A receiving order has been made against Albt. Whiteley, electrical 
and mechanical engineer, Tudno Works, Tudno-strect, Llandudno. 

A first and final dividend of 10d. will be payable on Jan. 29 at 27, 
Brazenose-street, Manchester, to creditors of Joseph Swanison, 
electrical contractor, 22, Booth-street, Manchester. 

Electric Stores (Ltd.), 204, Wolverhampton-street, Dudley, is 
being wound up voluntarily, and Mr. W. F. Whittaker has been 
appointed liquidator. l 

By an order of the High Court dated Dec. 31, 1914, Mr. Fredk. 

Westcott, 15, Eastcheap, London, E.C., has been appointed an 
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additional liquidator to act with Mr. A. Riding, 46, Culverden-road, 
Balham (and a committee of inspection) in the voluntary winding up 
of Salsbury Lamps (Ltd.). : 


Deed of Assignment.—A deed of assignment was executed on Oct. 
8, 1914, by Lawrence Fawcett, automobile and electrical engineer, 
Chapeltown Garage, Harrogate-road, Leeds. Claims are to be sent 
by Feb, 13 to Mr. C. H. Baker, 1, Albion-street, Leeds, preparatory 
to the declaration of a dividend. e E 


n= 
ELECTRICITY SUPPLY. = 
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EXTENSIONS. i 


Hove.— At the meeting of the Council last week the scheme of 
extensions of plant, &c., set out in our las: issue (p. 009), was adopted. 


Islington (London). — The Council have decided to carry out 
extensions at the clectricity works in order to meet the increasing 
demands for energy. 

The borough electrical engineer (Mr. A. Gay) had prepared detailed 
estimates of the eost of additional mains and sub-station buildings, 
boilers, coal bunkers, &c., which aggregated £55,393. The amount 
already expended on mains and instruments was £985; and £3,621 was 
in hand under scheme of 1910 and available for the proposed extension, | 
leaving a net total of £52.756. Having regard to the large capital 
expenditure involved Mr. Albion T. Snell, consulting engineer, was 
asked to report on the entire scheme, and Mr. Snell expressed himself in 
substantial agreement with the scheme, but he suggested that re- 
inforced coal bunkers of 1.800 (instead of 1,000) tons capacity be provided, 
and that the Council should consider the expediency of laying spare pipes 
in all the thoroughfares suggested, 

Having regard to Mr. Snell’s advice the Lighting Committee proposed 
to obtain tenders for both steel and re-inforced concrete bunkers, ‘and as 
to the laying of spare pipes it would be in the Council's interests that 
the work should be earried out when the mains werelaid. "The Committee 
also recommended the Council to apply for sanction to borrow £52,751 
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and to authorise the Committee to proceed with the necessary work, and. 


that the amount of loan outstanding in respect of boilers to be displaced 
be repaid out of the reserve fund. 


Luton.— The borough electrical engineer (Mr. W. H. Cooke) reports 
that when the new plant which is being installed at the electricity 
works is available the department will only be barely sufficient to 
supply the existing demands, and that it will be necessary to make 
early arrangements for purchasing further plant, at a cost of £27,000, 
exclusive of the cost of any additional mains which may be required. 

The delay in the completion of the present extensions has caused the 
Director of Army Contracts to make representations to the Council. It 
appeared that the Thermo Electric Ore Reduction Corpn., which has anim- 
portant army contract, was being delayed in consequence of their being un- 
able to obtain an adequate supply of electrical energy. The Council have, 
however, informed the Director that theadditional plant was ordered over 
à vear ago, and should have been working before the outbreak of the war. 
The Council had taken every possible step to ensure the eompletion of the 
new plant, and practically the whole of the delay had been caused by the 
war, as the contractors could not complete the work owing to pressure of 
army contracts and to inability to get delivery of goods by rail. 


GENERAL. 
Aylesbury.— The Electric Lighting Committee have been autho- 
rised to invite tenders for the supply of electric motors to be let on the 
hire purchase system. 


Barnsley.— The Corporation have applied for sanction to a loan of 
£4,600 for the electrie supply undertaking, and they have also decided 
to oppose the Yorkshire Electric Power Company's Bill. A. 


Bermondsey (London).—Mr. C. J. Oake, second engineer-in-charge 
at the electricity works, has obtained a commission in the Army. 


Blackrock (co. Dublin).—An inquiry will be held here on Tuesday 
into the application of the Urban Council to borrow money for elec- 
tricity supply works. ' 

Coal Supply for Electricity Works.—Many electric supply under- 
takings, especially those in the south of England, are experiencing 
considerable difficultv in maintaining their supplies of coal. | 

At the last meeting of Bexhill Corporation it was reported that there 
was difficulty in obtaining regular supplies of coal, and the contractors 
have intimated that, though every effort would be made, the consign- 
ment of regular supplies could not be guaranteed. The chairman an 
engineer were, therefore, authorised to purchase additional quantities 
of coal, not exceeding 100 tons. 

At Portsmouth the chairman of the Electric Light Committee (Ald 
F. G. Foster) has stated that there is great difficulty in getting an efficient 
supply of coal. owing to the troubles in the North Sea. It was fea 
that they would not be able always to maintain their present restricte 
supply, and they had been advised to resort to rail-borne c:& , but, owirg 
to the cost and difficulty attending that, they would not adopt that 
expedient only as a last resort. They had a cargo of 1,000 tons dis 
charging, but that would not last them long. Their coal was costifig 
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them 2s. per ton more than formerly, and it was expected that the next | Sunderland.— Last week the € ‘orporation granted various increases 
consignment would CORP them 35. l : of salary to members of the staff of the electricity department. 
Edinburgh.—A Tir TS of the Council was held last week The chairman of the Electricity and Lighting Committee (Ald. Bruce), 
to consider the clauses of the Corporation's Provisional Order. said no increase had been paid since 1910, and there was a difficulty in 
The order confers powers upon the Corporation to construct new tram- | getting shift engineers owing to the war, It was decided to make the 
ways in Colinton parish, and a clause authorising the use of electric following increases: Chief assistant engineer, £275 to £300 per annum ; 
traction on the new lines notwithstanding the existing lease of the cable | works superintendent, £250 to £275; four shift engineers, £156 to £169 5 
tramways. and a clerk, £91 to £97. 10s. 6d. sn 
Consideration of the electrical fittings and showrooms clauses (Nos. Truro.— Last week the Corporation decided to apply for sanction’ 
66 ne bey n ie s e in view of the opposition | to a loan of £10,000 for an electricity supply scheme. | 
of tue kn * ps l 5 Mn Zu a bMS d that the T h Tunbridge Wells.—The Corporation have decided to proceed with: 
micro tad t E Dew Dali. E p Uode ius d i their application for a provisional electrie lighting order for South- 
bs dod Y | borough. 2 
Council regarding the periods allowed for the repayment of electricity "ders l = 
supply loans, as it is considered desirable to accelerate the payment VO Board oF oe n P De : 
af any balance of indebtedness which remains outstanding for i not Ee to enic DE E m net id d i "sabe 
municipal concerns in respect of plant which is retained for occa- nd e : rd 19 um SE A. : a à m : M pn 
sional use as spare plant on the installation of new machinery. The 5 ee hs Re nor E | n ME ps a ow Fl A 
principle will hencetorward be adopted as a condition of approving order revoking the powers of the Đtallordshire & Snropshire diee a 


loans for new plant. 

‘Farnham.—It has been decided to allow the public lighting of the 
Hale ward tó remain in abeyance for the present, but inquiries are 
to ber ade with a view to ascertaining whether it is not possible to 
secure à supply of electricity otherwise than through the Farnham 
Ga:.& Electrieity Co. | 

Gillingham.—The electrical engineer (Mr. A. D. Chalmers) has 
been asked to report on the proposal to wire the non-provided school s 
in the district. 

Holmfirth.—The Board of Trade have formally approved the pro- 
posed scheme of electricity supply for the district. 


L.C.C. Electricity Supply Bill.—-In a report on this scheme Poplar 
Electricity Committee report as follows :— 

There is nothing in the proposals which provides anything like the 
security against breakdown at present appertaining to the London supply, 
particularly in connection with those undertakings which are “linked 
up." The security in time of war of one large generating station down 
the river is not apparent, and it is difficult to sce how any greater security 
can be obtained during labour troubles than exist at present. The 
Poplar undertaking has been built up without incurring any payment for 
goodwill, but the bulk of the undertakings proposed to be acquired would 
carry large sums for goodwill, the extent of which could not yet be esti- 
mated, but Marylebone paid £1,344,628, and under the new scheme 
Poplar consumers would have to pay an equal share of a sum many times 
greater than this amount. Further, as payment for acquisition of the 
Council's undertaking would be made in electricity stock instead of cash, 
the borough would be liable to loss in case of any fall in value. The 
Committee is petitioning against the Bill. 

Essex County Council have also decided to oppose the Bill as well as 
the London Electricity Supply (No. 2) Bill and the Woodford & District 
Electric Lighting Order. 

St. Pancras and Stoke Newington Borough Councils have also resolved 
to petition against both Bills. "Westminster City Council will petition 
against the L.C.C. Bill, and they have decided to take no action in regard 
to the other. 

At a recent meeting of the Middlesex District Councils’ Association a 
resolution was passed asking Middlesex County Council to oppose both 
Bills, and that all District Councils be also asked to oppose the Bills. 


Lynn.—Mr. A. Brown, chief assistant electrical engineer, has ten- 
dered his resignation on his acceptance of another appointment. 


Ruislip~Northwood.—The Council are considering a notice received 
from the Colne Valley Electric Supply Co. as to furnishing a supply 
of electricity in bulk to the Northwood Electric Light & Power Co. 


Sheffield.—An inquiry was held here on Saturday last into the 
application of the City Council for sanction to borrow money for the 
erection of new premises for the electricity department. | 

There was opposition to the application by the local electrical con- 
tractors (who were represented by counsel) and by & number of other 
local firms and traders. i 

oe inspector (Mr. F. H. TurLocn) said he wished to make it clear that 

the L.G. Board would not confer any powers on the Corporation to 

manage or carry on the shops themselves, and also that the Board would 

Hui take upon themselves the construction of any Act obtained by the 
Orporation. 

St. Paneras (London).—Mr. W. A. Brown, distributing engineer of 
the electricity department, has resigned his &ppointment, and will 
receive a testimonial under the Council's seal in respect of his 17 
years service, 


Southampton, —A supply of electric current is to be offered to a 
dS consumer in Northam on the existing sliding scale for 
: D£-hoür users on a maximum consumption of 50,000 units a year, 
m. term of five years. 

We ee Committee has decided to purchase (at £190) an air- 
renee atus in connecti i ilati 
st the electricity works tion with the alternator ventilating system 


Power Co. 


LIGHTING, POWER & HEATING NOTES. 


Beccles.—The Public Lighting Committee recommend that à 
provisional electric lighting order be applied for and that a special 
meeting of the Council be held to consider the matter. 

Electricity in Mining.—The Carnon Valley (Cornwall), Ltd., is 
putting a new treatment plant which will have a capacity of 10,000 
tons per month, and the whole of the machinery will be driven elec- 
trically, current being supplied by the Cornwall Electric Power Co. 
at 2,000 volts and transformed at the works to 449 volts. 

Electric motors of 550 &.H.P. have been installed, but the transmission 
line and transformers are capable of dealing with twice the load if required 
in the event of an extension of the plant. ian 

Oldham.—The Council have approved the proposal of the Elec- 
tricity Committee to reduce the price of electrical energy for cooking. 
and heating purposes to a flat rate of 1d. per unit. is 

Poor Law Institution Lighting.— The Chapel-en-le- Frith Guardians 
have authorised the preparation of estimates for the electric lighting 
of the workhouse. 

West Ham.—The Education Committee has been recommended 
to instal electric grillers at the Rosetta-road school. Zr 


TRACTION NOTES. 


Baker-street & Waterloo Railway.—The extension of this railway 
from Paddington to Queen's Park, Willesden, will be opened for 
traffic on the 31st inst. | 

Colwyn Bay.—The Abergele-road tramway route as far as the 
Dingle is to be lighted by are lamps and by incandescent gas lamps 
for the remainder of the route. 

L.C.C. Tramways..—Owing to opposition, the London County 
Council have abandoned the proposal to obtain powers to construct 
an electric tramway along Fonthill-road and Stroud Creen-road, 


Islington. 

Newcastle-on-Tyne.—At the meeting of the Corporation last week 
the chairman of the Tramways Committee (Ald. Rodgers) replied to 
some criticisms of the tramway service. 

Ald. Ropcers explained that the tramway system was working under 
difficulties. 295 of their employés had joined the army. and of those 230 
were motor-men or conductors, trained and efficient men, whose places 
were difficult to fill at short notice. In addition, nine men had been 
transferred to the Elswick Ordnance department, and 148 others had left 
to resume their own trades, making 387 men lost from the traftic depart- 
ment since the war began. They had only been able to replace them by 
317 men—many of them young men who had had no training. As fast 
as they could get them they left to join the army. They had about 240 
cars, but could only man 140. Whilst almost every town in the United 
Kingdom showed decreased traffic receipts Newcastle showed an increase. 
For example, in the week ended Dec. 26 the cars carried 1,428,854 pas- 
sengers, compared with 1,238,823 in the corresponding week of 1913. The 
staff had hclped the management in every way hy working extra hours, 
&c., but every day the whole system was disorganised by the militarv, 
owing to the marching of the men, the passing of transport. wagons, &c.- 

Plymouth.—Last week the Corporation considered a report of the 
Tramways Committee recommending that application be made to 
the Board of Trade for sanction to borrow £5,000 for the purchase 
and equipment of six new tramcars, but owing to opposition the 
matter was referred back. S 

Yarmouth.—The Borough Surveyor reports that considerable 
repairs are required to the tramway permanent way throughout the 
borough. The Acetylene Illuminating Co. had been making certain 
repairs for experimental purposes, and as they had apparently been 
successful, he had continued the work. i gy oe NER E 
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'- TELEGRAPH NOTES. 


Radiotelegraph Notes.—It is stated that the French Cie Universelle 
de Télégraphie et de Téléphonie sans Fil has filed a petition in the 
New Jersey Courts against the German owners of the wireless 
station at Tuckerton 4U.S.A.) claiming the fulfilment of an agree- 
ment between the parties, whereby the property and patents of 
defendants were to be turned over to the plaintiffs in all countries 
excepting Germany. The German company has, it is alleged, failed 
to complete the agreement on account of the war. The Tuckerton 
station, it will be remembered, is controlled by the U.S. Navy Board. 

In connection with the construction of the trans-Australian Rail- 
way, which is to link Western Australia with the Eastern States of 
the Commonwealth, the construction parties (which will operate 
from four different points along the railway route) are to have radio 
station facilities. The designs for these four stations have been 


» prepared by Mr. J. G. Balsillie, consulting radio engineer to the 


Commonwealth Government, each station being equipped for a 
range of 1,000 miles. 


CI a 
E EMPIRE NOTES. = 
DUN 


Australasia.—The *“ Australian Mining Standard" says New- 

castle (N.S.W.) Council have decided to purchase a 500 kw. turbo- 
alternator, with condensing plant and pipework, from the Australian 
General Electric Co., on the ground that the plant offered would be of 
British manufacture, in preference to a Continental machine offered 
at a considerably lower price. 
. At the recent meeting of the Mount Lyell (Tasmania) M. & R. Co., the 
chairman (Mr. Bowes Kelly) expressed the belief that, when in full 
operation, the company's Lake Margaret hydro-electric scheme would 
save the company from £35,000 to £40.000 a year in the production of 
copper, and stated that satisfactory progress had been made with the 
scheme. Two turbine generator[rets were ready to commence work, and 
the other two units would be completed in a week or so. All arrange- 
ments had been made to supply Mount Lyell and North Mount Lyell 
mines, also main haulage, and gradual change over from steam to water- 
power would be made. 

The Committee of the Joint Municipal Tramways Conference recently 
drew up a statement of the case for the municipal bodies which form 
Greater Melbourne with respect to ownership and future control of the 
tramways connecting the suburbs with the city. It points out that the 
municipalities outside the cable tramway area have been retarded in their 
progress by the lack of proper travelling facilities, and some of them 
have taken advantage of the powers of the Tramways Act, 1890, and 
have undertaken the responsibility of providing electric tramways to 
their districts. Recognising the necessity fcr unity of action and control 
in regard to the tramway system of the metropolis as a whole, the 26 
metropolitan municipalities (in November, 1910) agreed to pcol their 
assets and vest samc in a tramways trust to manage and control the 
system. A Bill to give Parliamentary sanction to this scheme was 
prepared, and requests have been made by the municipalities from time 
to time to the Government to submit that Bill to Parliament for its 
approval, but without success, The Government propose to deprive the 
municipalities of their ownership of the tramways and to vest same in 
a Greater Melbourne Council. The Metropolitan Traftic Commission, 
in their report of Sept. 12, 1911, said they recognised that, even it a 
Greater Melbourne Council were established, the preparation of a scheme 
for future tramway requirements, the necessity of commencing exten- 

sions without delay, and the arrangements for bringing the different. 
systems under one control, would provide work of an urgent character, 
and they recommended that, pending the creation of a Greater Melbourne 
Council, a Tramways Trust bc created to give it exclusive attention to 
tramways, and be so constituted as to form the nucleus of, and prepare 
the way for, t Greater Melbourne Council. The Tramway Trust Bill has 
been approved by the 26 municipalities, and has been passed by the 
Legislative Council, and could (the report states) be reintroduced imme- 
diately Parliament mects. 

India.—': Indian Engincering " contains a report cf tie recent 
meeting of the Tata Hydro- Electric Power Supply Co. . 

The chairman, Sir D. J. Tata, read a report by Mr. Joyner (the Com- 
pany's hydraulic engineer) in which it was stated that the dams were 
twice as strong as the Kharakwasla dam (10 miles from Poona}, which was 
built 46 years ago and was still absolutely sound. The water-supply, too, 
would be better than was originally anticipated, for, whereas the estimate 
was that 62 per cent. of the rainfall would be collected during the past two 
monsoons it had been found that the proportion running off the catch- 
ments was 80 per cent., and the cool surface of the lakes, condensing the 
damp air, had caused heavier rain to fall on them. 'The duets would 
carry sufficient water to give 100,000 x.H.P. The chairman estimated 
that 160,000 n.r, would be required to meet the demand of Bombay, but 
as the full capacity of the present lakes could not possibly mect such a 

demand it waa resolved to find a site near Bombay possessing advantages 
similar to those of the present scheme. Mr. Gibbs, gencral manager had 
discovered other suitable valleys in the Ghauts. Survey parties had been 
at work, and the whole problem was being con:jlered by expert advises. 


FOREIGN NOTES. 


Argentina.—The “ Review of the Rive: Plate” says th 


` 


inhabitants of San Javier are contemplating the erection of 


clectricity works. | 
The electric light company at Rafaela, Santa Fe, have informed the 


municipal authorities that they will discontinue the public lighting if they ` 
are not paid regularly every month. The public pay the Municipality 


the lighting tax, but the company never receive a cent. . 
The telephone service between Morteros and San Franziszo (Province 
of Cordoba) has been inaugurated. e 


Residents in the city of Santiago del Estero being dissatisfied with the ` 


charges made by the Compania Eléctrica del Norte for tlie supply of 
current, appointed a special Committee to study the'contraet made 
between the Government and the company. The Committee report that 
the charge of $2.50 per month meter rent is not authorised by the con. 
tract. They think that the reason of the indifference of the Municipality 
is that they owe the company more than $20,000. According to the 
contract the price per unit should be 25 cents, but 40 cents is charged. The 
price of $2.60 per 10 c.p. lamp per month is also considered excessive. 
Some consumers have decided to test the question by paying the amount 
for lighting, but ro payment for meters. 
The Santa Fe Government has authorised Senor J. V. Chevillard to 
transfer to the Socicdad Union Telefonica Popular, of Venado Tuerto, 
the concessions granted to him for telephone exchanges at Venado Tuerto, 


Carmen, San Eduardo, Maggiolo and Sar Francisco, all in the Depart. 


ment of General Lopez. | . 
The Santa Fe Telephone Co. had a revenue of $93,941 in the past 

financial year (increase $6,409) ; profits were $46,910, and a dividend of 

10 per cent. was declared. 20 PE 


The Municipal authorities of Buenos Aires have approved the plans of 
the Compania Italo-Argentina de Electricidad for their large power: 


house in Calle Melo. 

The Ministry of Finance has instructed the delivery of $6,049 (m /n.) to 
the Direccion General Administrativa del Departamento de Marina for 
extending the Power House at the Arsenal del Rio de La Plata. 

Mr. J. T. Cornish is returning to Buenos Aires where he will remain for 
about a year on business for Messrs, Dick, Kerr & Co." >o > 

The equipment of the important hydro-electric works of the Compañia 
Luz y Fuerza (Mendoza) is being stcadily carried out. . The dam is 
situated 2 km. west of Cacheuta, and a tunnel of 2,220 metres is being 
built through the mountains. About 600 metres at each end have 
already been constructed. The tunnel has a width of 3-28 metres and is 
3-72 metres in height. The total cost of the works will be about $1,500.09. 
The water conserved by the dam is capable of producing 16,000 H.P. 


Bolivia.—In & Consulzr report on the trade, &c., of Boliv:s for 1913 
it is stated thet in the letter pert of the year Mr. Juan M. Canovz; 
obtcz'ned from the mun‘c‘pelity a concession for electric [ght end 
power in the c'ty of Santa Cruz. In the present depressed state of 
business it is improbable that the scheme will mcter:al'se. 

The Electric Light and Power Co. at Cachabamba is stated to be the 
most important national enterprise in the country. It was formed on 
July 6, 1908 to supply Cochabamba with electric light and to construct an 
electric tramway to Quillacollo, 8 miles from Cochabamba. The com- 
pany in 1909 erected at Chocaya (11 miles from Cochabamba) a hydro- 
electric plant consisting of two water turbine driven alternators (each of 
150 H.P.) and generating current at 220 volts, which is stepped up to 
11,000 volts and transmitted to Cochabamba, where the voltage is 
reduced to 220 volts. Electric current is supplicd to the Quillacollo linc 
at 560 volts d.c. All the machinery and rolling-stock are of German 
manufacture, and also the Diesel engine of 150 n.r. which was put up as 
stand-by at Chocaya. The company was authorised in January, 1910, to 
raise £300,000 to construct a railway from Cochabamba to Arani, and to 
lengthen the Quillacollo line from Quillacollo to Vinto. The line from 
Quillacollo to Vinto in the direction of Oruro was finished first, its total 
length—Cochabamba-Quillacollo-Vinto—being 10} miles, with light 
rails and rolling-stock. It is worked electrically. The linc to Punata 
(31 miles) was completed and working by August, 1913. The hydro- 
electric plant at Incachaca consists of three water turbines and alternators 
and current will be transmitted 32 miles to Cochabamba. The company. 
expected to supply current to Cochabamba before the end of 1914. 

Imports into Bolivia in the year 1912 and in the first half of 1913. 
respectively, included clectrical material' £69,868 and £16,043 and 
electrical machinery and apparatus £69,868 and £16,043. The 1912 
imports included electrical material from the United Kingdom £2,521 and 
Germany £53,525, machinery from the United Kingdom £41,488, Germany 
£75,931, U.S.A. £24,019, and Belgium £14,058; and railway material 
from the United Kingdom £27,547, and Germany £20,863. 


Spain.—A concession has been granted to the Sociedad Anónima 
Hidro-eléctrica Ibérica to utilise the waters of the Rio Mijares. in the 
district of Fanzara, at the rate of 10,000 litres per second, for the 
production of electric power. 

The * Madrid Gazette " of Jan. 2 contains the annual list of the 
vaibus classes of material which may be required by Spanish Govern- 
ment Derartments, and in the supply of which foreign competition 
wi'l ke permitted during 1915. l i 

Amongst these are bitumen, crude petroleum, certain kinds of manu- 
factured steel and wire, stecl rails (over 50 kilogs. per metre); un 
nickel, aluminium, platinum, bronze and copper goods, steam turbines 
locomotives, gas engines exceeding 300 H.P., steam boilers, tools, electrical 
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laboratory apparatus, clectrical measuring instruments. telegraph and 
telephone appliances, search-lights, submarine cables, electric lighting 
accessories and are lamps, electric generating machines, &c, - 


MISCELLANEOUS NOTES. 


Competition with Germany and Austria-Hungary.—1n connection 
with the campaign undertaken by the Board of Tratle to assist 
British manufacturers and merchants to secure trade formerly in the 
hands of German or Austro-Hungarian firms, the Board continue to 
receive a large number of inquiries for names of sellers or buyers of 
articles of which the sources of supply or market have been inter- 
fered with by the war. 

Special arrangements have been made in the Commercial Intelligence 
Branch of the Board for dealing with these inquiries, and lists are 
prepared and circulated of articles which inquirers desire (a) to purchase 
and (b) to sell. The seventh list is now ready and may be obtained by 
United Kingdom manufacturers and traders, together with copies of the 
previous lists on application to the branch, 73, Basinghall-street, 
London, E.C. 

Engineering Standards Committee.—An interim report on British 
standard sizes of single-row ball-journal bearings for automobiles 
(C.L. 2,582) has just been issued by the committee, which is now 
dealing with the question of suitable tolerances to be allowed. A 
complete report wil! be issued at a later date, but, at the wishes of the 
Society of Motor Manufacturers and Traders. the fieures of the 
standard sizes of single-row ball-bearings has now been issucd in this 
interim report. 

Inquest. —An adjourned inquest was held at Kidsgrove on Thurs- 
day last on Wm. Holley who was killed at the Birchenwood Colliery 
on the 8th inst. 

The GENERAL MANAGER (Mr. Allott) said that on the day in question 
the quenching machine on No. 1 coking plant was being repaired, and 


1 


Motor-Generator, Power Board, &o. | 

Tenders are invited for the supply of a Motor-generato;, 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Post- 
master-General's Department. Tender form, specifications, 
&c., may be obtained from the Commonwealth oftices, 72, 
Vietoria-street, London, S.W. Tenders to the Deputy Post- 
master-General, Brisbane (Queensland), by March 10. See 
advertisement. 


Generators, Switchgear, &c. 

BECKENHAM Electricity Committee want tenders by 4 p.m. 
Jan. 25 for a 120kw. d.c. Generator and Switchgear, to be 
coupled to 120 kw. steam alternator. Specifications from the 
Engineer and Manager, Electricity Works, Beckenham. 

Borron Electricity Committee want tenders by noon Feb. 11 
for the supply and erection of lt. Sub-station Switchgear. 
Specification, &c., from the Borough Electrical Engincer. 

Tramway Construction. 

London County Council require tenders by 11 a.m. Jan. 26 for 
Roadwork and Platelaying required in the reconstruction of 
tramway trackwork for the overhead system of electric traction 
in Grove-road and Burdett-road, E. Specifications from the 
Chief Engineer, Spring-gardens, S.W. 

Tenders will be received at the Dirección General de Obras 
Publicas, Madrid, until noon Feb. 25 for the construction and 
working for 60 years of an electric tramway in San Cristóbel de 
la Laguna, Canary Islands. The minimum roling stock 
required to work the line will be two passenger cars, one brake 
van and two goods waggons. An option is held by the Sociedad 
Tranvias Eléctricos de Tenerife. It is stated that the contract 
will probably be awarded to a Spanish firm, but the purchase of 
material óutside Spain may be involved. 


Generating Plant, Switehboard, Wiring, &e. 

_Woonstock Guardians want tenders by Feb. 4 for an Electric 
Lighting Installation at the Workhouse, including Generating 
Plant, Switchboard, Battery, Wiring, Lamps and Fittings 
(about 120 points). Specification can be seen at the office oi 
the Clerk, Woodstock, Oxfordshire. 

Electrically-operated Penstocks. 
'ANCHESTER Rivers Committee want tenders by 10 a.m. 
Jan. 30 for Electrically-operated Rectangular Channel Pen- 
stocks. Specification, &c., from the Secretary, Rivers Depart- 
ment, Town Hall, Manchester} | 


BURTON 


TENDERS INVITED. 
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deceased was working with the boiler smiths as a labourer. On that 
particular machine there were five fixed electric lights, the current’ for 
which was taken from one phase of the power supply to the motor 
operating the machine. The power supply was 500 volts alternating 
current ; and the reason for the light being taken from the power circuit 
was that the machine was a travelling one. The five lights were arranged 
in series, cach being 100 volts. It was understood that those lights were 
not to be interfered with. "To provide light, in order to see to complete 
the repairs, current was taken from the lighting main at a voltage of 
110 and 120. The clectricians fixed the boilersmiths two lights by 
which they could work during the night. During the afternoon a fitter 
engaged on another part of the machine gave instructions to a youth to 
fix an extension on to one of the five lights, thinking that because each 
light was 110 volts the current was of that strength. Later, deceased 
handled that particular light and received a shock from which he died. 

Wiliam BacLEY, fitter, stated that he had to work on the machine. 
The electricians fixed two lights from the lighting circuit wires, but prior 
to that, he had instructed two boys to couple an extension to one of the 
lights on the machine to enable him to have a light underneath the 
machine, He did not know there was any danger in doing that, there 
being an ordinary 110 volts lampon. "The current was switched off at the 
time the extension was made. Having a 110 volts lamp on, he did not 
think the pressure was 500 volts. He had never coupled the extension 
to that machine before. SEXUEL. 

ERNEST Deay, head electrician at the collierv, said fitters were 
authorised to use an extension of an ordinary lighting circuit at 110 


volts. The extension had been examined the same day, and would be in 


proper order, 

A verdict of ©“ accidental death " was returned. ; 

Private Bill Legislation.—The following bills have complied with 
the Standing Orders :— 

Bristol Tramways, Mersey Railway, Rhondda Urban District Council 


| (Tramways Extensions, &c.), London and District Electricity Supply. 


Ormskirk Gas and Electricity, Metropolitan District Railway, London 


| Electric Supply and Yorkshire Electric Power. 


UTD 


Electrical and Tramway Stores, &c. 
BERMONDSEY (London) Borough Council require tenders by 
Feb. 5 for year’s supply of Arc Lamp Carbons, Cable and 
Jointing Materials, Conduits, Meters, &c. Tender forms from 
Town Clerk, Spa-read, S. E. 
CROYDON Corporation want tenders by 10 a.m. Jan. 25 for 
12 months' supply of General Stores and Goods for their tram- 
ways department. Forms of tender from Tramways Manager. 


Loxon County Council require tenders by 11 a.m., Jan. 26, 

. for supply of 620 tons Special Section Rolled Steel Bar for Mag- 

netic Brake Shoes. Forms of tender, &c., from the Chief 
Officer, L.C.C. Tramways, 68, Finsbury-pavement, E.C. : 

CHELTENHAM Corporation require tenders by Jan. 30 for 12 
months' supply of Electric Light Fittings, Ironmongery, Oils, 
&c. Forms of tender from the Borough Engineer. 

LoxpoN County Council also require tenders by 11 a.m. Jan. 
26 for about 3.300 tons of Tramway Rails and Fastenings, and 
about 1,500 tons of Conductor Ties. Specifications from the 
Chief Engineer, Spring Gardens, S. W. | | 

WIGAN Corporation want tenders hy 10 a.m. Jan. 26 for supply 
of 40 tons of Tramway Rails and 200 Cranked Tie Bars. Forms 
of tender from the Borough Engineer. 

Hatirax Corporation require tenders by Feb. 15 for 12 
months’ Stores for the electricit y department, including Lighting 
Fittings and Accessories (lamps, switches, &c. ) vr. Cables, 
Phosphor-bronze Wire, e.h.t. and Lt. Cables, Meters, &c. (forms 
from the clectricity offices) ; and for the tramways department, 
including Lighting Fittings, Insulating Materials, v.r. Cable, 
Copper and Phosphor-bronze and Steel Binding Wire, Trolley 
and overhead line Materials (forms from Tramway Engineer). 

_LreEps Corporation want tenders by noon Feb. 20 for One 
b car's Supply of Stores and Materials, including Cables, Insulat- 
ing Materials, Lamps, &c., for the electric lighting department. 
Forms of tender, &c., from the Manager. | 


* 


Overhead Material, Rotary Converters and Transformers, Cable, &c 
The Melbourne, Brunswick and Coburg Tramways Trust 

C 'OBURG ( Victoria) require tenders by noon Jan. 25 for supply of 
Copper Bonds, Overhead Material, Four-wheel Trucks, Steel 
Poles, Sub-station Equipment (including Rotary Converters and 
Transformers), and Three-core h.t. Cable. Specifications &c., 
from the office of the Trust, Coburg. D 
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Turbo-alternators, Boilers, Stokers, Condensers, Cooling Towers, &c. 

DaRLINGTON Corporat.on invite tenders by Feb. 2 for a 
2,000-kw. (or 3,000-kw.) Turbo-alternator and Condensing 
Plant. Specifications from Borough Electrical Engineer. 

The Corporation of TuxBRIDGE WELLS require tenders not 
later than second post on Jan. 26 for (a) Cooling Tower and 
Pipework, and (b) Two Water-tube Boilers, Economisers, 
Mechanical Stokers, Pipework and Feed Heater. Specifications 
from the borough electrical engincer (Mr. R. N. Torpy, M.I. EE.) 

Tenders will be received at the Public Works Offices, Welling- 
ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for 
LAKE COLERIDGE power scheme. Specifications from the 
Publie Works Offices, Auckland, Wellington, &c. 

Cables. 

NEWCASTLE-UNDER-LYME Corporation want tenders by 
Feb. 5 for Supply and Laying of Three-wire single, Ft, Paper, 
Lead-covered and armoured Feeder and Distributor Mains. 
Specification, &e., from the Borough Electrical Enginecr. 

Cranes. 

DvNDEE Corporation want tenders by first post Feb. 1 for 
Supply and Erection of Hand-driven 15-ton Overhead Travelling 
Crane for Walton electric sub-station. Specification, &c.. from 
Mr. H. Richardson, clectricity department, Dundee. 

The Junta de Obras del Puerto de VALENCIA will receive 
tenders until noon Feb. 10 for the supply and erection of Four 
Electric Cranes. The * Madrid Gazette” of Dec. 24 contain'nz 
conditions of tender (in spanish) can be seen at the Board of 
Trade, 73, Basinghall-strect, London, E.C. 

Wiring and Fittings. 

Lonpon County Counc:l invite tenders (by 11 a.m. Jan. 25) 
for Wiring Exmouth-street School (200 wiring po:nts). Specifica- 
tions from Chief Engineer, County Hall, Spring Gardens, S.W. 

WARRINGTON Education Committee require: tenders by noon 
Jan. 29 for an Electric Lighting and Bell [nstallation at Oak- 
wood-avenue Council School. Specifications, &c., from the 
Secretary and Director, Education Oftices, Warrington. 

CaRDIFF Corporation want tenders by 10 a.m. Feb, 22 for an 
Electrical Installation (about 750 points) at the new Technical 
Institute, Cathays Park. Specification, &c., from the City 
Electrica] Engincer. 

Testing Instruments, &c. 

Tenders are invited for the supply of Testing Instruments 
(schedule No. 356) to the AUSTRALIAN COMMONWEALTH Post- 
master-Generals Dept., Adelaide. Tender forms, &c., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 
Tenders to Deputy Postmaster-General, Adelaide, by Feb. 10. 

SyDNEy (N.S.W.) Corporation require tenders by 3 p.m. March 
15 for supply and erection of Transformer Testing Apparatus 
(ccntract No. 239). Specifications from City Electrical Enginecr 

Telephone Material. 

"Tenders will be received by the Deputy Postmaster-General, 
Sydney (N.S. W.), untl 2:30 p.m. Feb. 10 for supply at Broken 
Hill, N.S.W., of Switchboard Material, including Jacks, Relays, 
Lamps, Plugs, Terminals, &c. (schedule No. 432, N.S.W.) ; and 
312 yds. Switchboard Cable, conta ning 84 Conductors (schedule 
No. 435, N.S.W.) Specifications, &c., from the Deputy Post. 
master-General, Sydney. 

Carbons, &c. 

The VicrORIAN RAILWAY COMMISSIONERS require tenders by 
ll a.m. Feb. 3 for 12 tons of Sulphate of Copper for Batteries, 
and by ll a.m. Feb. 15 for 5,000 Flame Are Carbons. Speci- 
fications, from the Railway Offices, Spencer street, Melbourne. 


Electricity Supply Undertaking. 
TERNEL (Spain) Municipality want tenders by Feb. 10 for the 
erection and equipment of Electricity Supply Works. 


QUU: 
= TENDERS RECEIVED AND ACCEPTED. = 
HANAN 


Newport (Mox.).— The Council has accepted the tender of Bab- 
ecck & Wilcox, at £150, for the supply of a steam-feed water heater 
and accessories. 


pns] 


| 


SovTUitAMPTON.— The following tenders have been accepted by the 
Town Council :— 

John Brown & Co., 48 steel tramway tyres, £15. 10s. per ton; British 
Insulated & Helsby Cables, 3 miles of tramway trolley wire, 81d. per lb. 
less 2) per cent. cash. 

BETHNAL GREEN (Lonpon).—The Council have accepted the 
tenders of British Insulated & Helsby Cables and the British West- 
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inghouse Electric & Mfg. Co., particulars of which were se‘ out in oz: 
issue of Jan. 8 (p. 477), and which were recommended for aceptan, 

Istincron (LoNposN).—The Lighting Committee have continued 
the existing contracts for the supply of electrical stores toz anothe: 
12 months :— 


Chamberlain & Hookham. meters: India Rubber & Gutta Percha & 
Telegraph Works Co., electrical sundries ; Cryselco Ltd., lamps: British 
Insulated & Helsby Cables, h. & lt. cables; W. Lucy & Co. and J. Gibb 
& Co., cable terminal service and network boxes and iron castings ; 
Dussek Bitumen Co., box compound and bitumen; British Electric 
Transformer Co., transformers and accessories ; Diek's Asbestos Co.,, and 
J. Gibb & Co.. engine room stores; A. Round, electrical sundries: 
Vacuum Oil Co. and First Anglo-Russian Oil Co., oil and lubricants: 
Doulton & Co., J. Knowles & Co., Turner & Lisney, carthenware pipes, &c. 

The undermentioned contractors are to continue their contracts, 
subject to an increase in price : General Electric Co., conduit steel and 
opal glohes; Heap & Johnson, rectifier and collector ring brushes: 
Young & Sons and Leeds Fireclay Co.. insulators, troughs, firebricks, &c. ; 
British Insulated & Helsby Cables and Callender's Co., cable terminal 
service and network boxes ; Johnson & Phillips, transformers and acces. 
SOTICS. 

Jn cases where contractors expressed their unwillingness to continue 
their contracts, the Committee proposes to purchase the goods whan 
required. 

SrockPORT.— The Corporation have placed an order with Dick, Kerr 
& Co. for a 5,000-kw. turbo-alternator. 


Cracton.—The Council have accepted the tender of Johnson & 
Phillips for the supply and laying of cable at £425. 


SYDNEY (N.S.W.)—The following tenders have been received by 
the Electric Lighting Committee :— 

2,000 k.v.a. 33,000'5,000 volt transformers: British Westinghouse 
Co. (recommended for acceptance), £6,064. 10s. ; Siemens Bros. Dynamo 
Works, £5,774; Australian General Electric Co., £10,386. 

1,000-k.v.a. and 500-k.v.a. transformers: British Westinghouse Co. 
(recommended), £2,869; Noyes Bros., £2,782; Siemens Bros, Dynamo 
Works, £2,953 ; Australian General Electric Co., £5,948. 

500-k.v.a., 5,000/415 transformers: Australian General Electric (o. 
(recommended) £1,644 ; Siemens Bros. Dynamo Works, £1,852 ; Standard 
Waygood-Hercules, £1,960. 

Motor-driven air compressor : N. Guthridge (recommended) £234. 10s. ; 
Standard Waygood Hercules, £235; Australian General Electric Co., 
£236. 

Vacuum cleaners: H. P. Gregory & Co. (recommended), £150; N. 
Guthridge, £126 ; Lamson Store Service Co., £155; James Hardie & Co., 
£160; Noyes Bros, £170; E. D. Morrison & Co., £188. 103, ; George 
Vincent, £463. 5s, ; Elliott, Maclean & Co., £407. 10s. and £517. 10s. 

33,000-volt cable: Western Electrice Co. (recommended), £17,591; 


" Callender's Co. (Noyes Bros.), £16,100 ; W. T. Henley's Telegraph Works, 


Co., £17,635. 19s. 5d.; Australian General Electric Co., £18,090 and 
£20,689; Siemens Bros. & Co., £19,485; Brit. Insulated and Helsby 
Cables, £20,125, alternative £20,484; Warburton, Franki, £21,375; 
Lawrence & Hanson Co., £25,875. 

Government Contracts.—The following contracts were placed hy 
the British Government Departments during December :— 

War Office.—8. Wolf & Co., electric drills, &c. ; Austin Motors Co. 
electric lighting sets; Brimsdown Lamp Works, Cryselco (Ltd.), Dick, 
Kerr & Co.. Omega Electric Lamp Co., Pope’s Electric Lamp Co., Rugby 
Lamp Co. and Z. Electric Lamp Mfg. Co., electric lamps; Drake È 
Gorham, electric lighting of huts‘at Seaford, Sandling and Shorcham: 
Siemens Bros. Dynamo Works, generating sets for Aghada, Ballykinler, 
Buttevant, Clandeboye, Curragh, Randalstown and Tipperary Camps: 
Arthur Allan & Ure, lighting huts at Stobs Camp; Craig & Paton, electri 
light wiring at Aghada and Clandeboye Camps; Coates & Son, electr: 
light wiring at Ballykinler, Buttevant and Tipperary Camps: Maguire 
& Gatchell, electric light wiring at Curragh Camp ; and J. Robinson & Co., 
electric light wiring at Randalstown Camp. 

Crown Agents for the Colonies.—Belliss & Morcom, steam alternator. 
&e.; British Insulated & Helsby Cables, cables and boxes; Ransomes 
& Rapier, electric cranes ; B. & S. Massey. electro-pneumatic hammer: 
Bullers (Ltd.), telegraph poles ; Marconi Wireless Telegraph Co., wireless 
telegraph apparatus. 

India Office.—Siemens Bros. & Co., cable and cells; Lancashire 
Dynamo & Motor Co., motors. 

Post Office.—Siemens Bros. & Co., supply drawing in, &c., of cables 
London-Colchester, and supply of telegraph apparatus, submarine cahle. 
dry and porous cells, cable distribution plugs and battery zines ; Johnson 
& Phillips, supply drawing in, &c.. of cables, Sheffield. Doncaster: 
Mawds'eys (Ltd.), two motor generators, switchboard, cable, wire, &c. 
G.P.O. (West), London ; G. E. Taylor & Co., installing electric lighting 
and power cabling Birmingham H.P.O. extension ; Grindley, Ross & Co., 
electric lighting, Dublin Post Office; Western Electric Co., telephone 
exchange equipment, Putney, Brixton and Sevenoaks, and telephon^ 
apparatus; British L. M. Ericsson Mfg. Co., protective and telephon" 
apparatus; Automatic Te'ephone Mfg. Co. and Pcel-Conner Telephon 
Works, telephone apparatus; India-Rubber, Gutta Percha & Telephon 
Works Co., submarine cable ; Telegraph Construction & Maintenance -»» 
submarine cable and tarred veering cable; British Insulated & Helsby 
Cables, porous cells and solder ;. Quirk, Barton & Burns (St. Helens) 
solder; P. Huntington & Co., ¢able suspenders; Eyre Smelting Co. 
battery zincs. 


Wu 


= 


È- 
eR 


| me BRRLORRRERR Cal) 


~] 


54 


THE ELECTRICIAN, JANUARY 22, 1915. 


BUILT MEAT 


FINANCIAL MATTERS. = 


MAO RUAM TU 


enter into an agreement with C. D. Minns. Private company. First 


MUNICIPAL ACCOUNTS. | directors are C. E. Hannaford, A. Wright and W. Phillips. Reg. 


"EORR oflice : 1, Flora-plaec, Wadebridge, Cornwall. 


| Guernsey Telephone inne Ed id ot the E ' MORTGAGES AND CHARGES. 

States Telephon D um OP EEA Vi tira oe laced | , BRILLIANT ARC LAMP & ENGINEERING CO. (LTD.)—Issuc on Dec. 22, 

tha! the 3 pez cent. States loan of the unde-st iin z has been reducec 1914, of £40 debentures, part of series of which particulars have already 

from £32,000 to £28,748. 15s. l been filed. í . 

There is a reserve for depreciation of £16 951. 10s., a reserve for con- TW 
tingeneies of £4 992. 7s. 2d. and a net profit on the year 1914 of £769. 4s. £ POT ME WORKS (ETD. )— Debentu re dated J an 11010, to aa 
ah phg . j uh. Rod ,000, charged on company's undertaking and property, including un 

(compared with £763. 19s. 4d. in 1913). "The States of Guernsey have called capital. Holders: Imnerial United Lamp Co 

also provided a special sinking fund for the redemption of amounts em- eee pees see ne DELAND LO; 

ployed in construction work and this fund now amounts to £1,516. 5s. 6d. PRINTEX ACCUMULATOR CO. (LTD.)—Debenture dated Jan. 1 to 

Altogether £49,154. 3s, 11d. has been expended on construction account, j Secure £500, charged on company s undertaking and property, present 

The total receipts for the year 1914 were £7,530. 6s. 2d, against £7,138. 15s. | aud future. Holder: T. B. Batchelor. 

6d. for 1913, an improvement being shown in all important items. The 

number of Subscribers lines increased by 47, the lotel being 1,772. The RECEIVERS HIPS. A , 

inileage of metallic circuit wire increased by 50 miles and other increases BARCELONA TRACTION, LIGHT, & POWBR CO0.—0n thc 12th inst. 
Mr. Justice Joyce continued the appointment of Mr. McAuliffe as receiver 

and manager, on a motion by the first mortgaze bond holders. 


go to show that the Telephone Department of the States of Guernsey is 
annually making gratifying progress. 

Marylebone (London).—The revenue account of the electricity | , HELSBY WIRELESS TELEGRAPH CO. (LTD.)— Notice of appointment 
department for the quarter ended Sept. 30, which was approved by | Of J. B. Edwards, 25, Victoria-strect, S.W., as receiver on Jan. 6, 1915, 
the Council at its last meeting, conta'ns the following figures :— under powers contained in a bond dated June 19, 1913, has been filed. 
Income £34,057 (compared with £34,817 in the corresponding SY 
quarter of 1913), expenditure £19,767 (£21,430), leaving a credit 
balance of £14,291 (£13,387). 

In his report accompanying the account tho general manager (Mr. A. 
H. Seabrook) points out that the gross profit showed an increase of £904, 
working expenses a decrease of £861 and income an increase of £43. 
Owing to enforced diminution of lighting output decreased 972 units, and 
but for the department's pushing of the business in domestic supplies 
other than lighting the drop would have been much greater. Units sold 
were 2,811,607 (2,812,579) at an average price of 2-415d. (2-463d.). 
Generation costs per unit sold were 0-573d. (0-644d.), and total working 
costs 1-293d. (1-348d.). For the half-vear to Sept. 30 the available 
balance for capital charges, &c., is £31,597 (against. £29,992), against the 
half-year to Sept. 30, 1913, an increase of £1,605. Additional capital 
charges for the current financial year, compared with last year, will be 


AUTE 
ii 


CITY NOTES. 


—i 
MEMORANDA (Jan. 20).—Bank rate 5 per cent. (since Aug. 8, 191 4) 
Consola 681.  Consols Pay Day Fob. 3. Stocks and Shares Ticket Days 
Jan. 27 and Feb. 10. Pay Days Jan. 28and Feb. 11. Price of silver, 22d. 


ANGLO- AMERICAN TELEGRAPH CO. (LTD).—The directors have resolved 
to pay the following dividends to the close of the year 1914 : A balance 
dividend of £1. 10s. per cent. upon the ordinary consolidated stock and a 
balance dividend of £1. 10s. per cent. upon the preferred stock for the 
year ended Dec. 31. 1914 (less tax), and a first and final dividend of 
£1. 10s. per cent. upon the deferred stock for the year (less tax). The 
about £3,700. dividends are payable on the 1st prox., and together with those already 

Will j "e eei qat € d EE paid will amount to 33 per cent. on the ordinary consolidated stock, 6 per 

Hllesden.— The clectricity department/s accounts for the year to cent. on the preferred stock and 14 per cent. on the deferred stock for 
March last show total capital expenditure £226,519 (increase £13,768), the vear 1914. 
of which £157,284 was outstanding. | BRAZILIAN TRACTION LIGHT & POWER CO. (LTD.)— Tho directors 
" eee doc, oe (compar i " Mn Vires mpr it). coi DERE h have declared a dividend of I4 per cent. on the ordinary share capital. 
'or&ing and general expenses were £26, ; . per unit), compare CTR — . 
with £21,041 (—1-564d.). Gross profit was £10,883 (against £11,654). d BRITISH COLUMBIA ELE IC RAILWAY CO.(LTD.)—The directors have 
ie ate m eclared a dividend at rate of 5 per cent. per annum on the 5 per cent. 
After mceting capital charges, &c., there was a credit balance of £434 ; ; 
. ; : ga Fy ume nnsio OÀq I" preferred ordinary stock for the half-year to Dec. 31. 
(against a debit balance of £1,121). Units sold were 3,877,095 (3,228,170). 
Total maximum demand increased from 1,773 kw. to 2,110 kw. COMPANIES STRU OK OFF THE REGISTER. —Tho following wero struck off 
the Register of Joint Stock Companies on Jan. 8: Auxiliary Power Co., 
Bishop's Stortford & Stansted Electric Lighting Co., British Electric 
Light. Wiring Co., British Ever-Ready Electrical Co.. Garnier Enamelled 
Letter & Advertising Sign Co.. Humpage, Jacques & Pedersen, Liquid 


NEW COMPANIES, MORTGAG ES AND Air Power & Automobile Co., of Gt. Britain, National Automatic Fire 


Alarm Co.. Penmacho, Corwen & Bettws-y-Coed Light Railway Co., 

CHARG ES, &C. Traction & Power Agency, Wolfram (Tungsten) Synd. 
— MÀ YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—For 
NEW COMPANIES. the year ended Dec. 31 the net income (after providing for repairs, 
ELECTRO-GALVANISERS (LTD.)  (138.767)--Reg. Dec. 24, capital | maintenance and debenture interest, and including £5,521 brought 
£20,000 in £1 shares (12,000 Ist preference, 5.000 2nd and 3,000 ordinary), | forward) is £32,045. The directors have declared a dividend of 6 per 
to carry on the business of engineers and contractors, galvanisers, electro- | cent. on the preference shares (against 4 per cent. for 1913), after placing 
platers, electro-chemists, &c., and to adopt an agreement with W. G. | £8,512 to depreciation, renewals, reserve fund and carrying £10,725 

Elliott. Private company. First directors are D. Livingston and W. G. | forward. 
Elliott (both permanent) Reg. office : 18, St. Swithin s-lane, E.C. "r———— We os o ae 2 a NG nl ac a a NE 
METAL PRICES. 


l p T, GARDNER & CQ. (LTD.) (138,839)—Reg. Jan. 1, capital £1,000 
in £1 shari re ov Ines lectrical engincers and contractors Messrs. J. B. Garnham & Sons, 132, Upper Thamesstreet, Lo E.C., quote under 
ares, to take over business of electrical engineers anc Pri E te ol ening ca tte prenent aeiio ndon, q 


carried on by B. T. Gardner & Co. and to adopt an agreement with B. T. New METAL per Ib. per ton. 


Gardner. Private company. First directors are B. T. Gardner, H. | sj Drawn Brass Tubes......se ° Bid. | Antimony .essseceseceseee 
Solid Drawn Copper Tubes!...... 102d. English Lead.. a .ssosesono £19 5 0 


Boocock a Y e ice: 6, Fox-court, Gray's Inn- 
nd.D. J. Gaillard. Reg. office: 6, Fox ray TM T 


+ 
— 


pu " j ve pones Tubes .ccccsccsces ds Gune OnO METALI, oe ene 
ENGINEERING CO. (CTD.) (138,551) Reg. Jan. l, capita Fass Wire eee ka cds a vn Beasley Goce elite 
£3,000 in £1 shares, to take over the business of an electrical cngineer M ENS A E "o Cien Seren Deu Peor ren e rd 
us merchant carried on by C. Pullan at Bradford. DA Brass Sheets ..... veoeesocoesea Bd. e eg ZZIIIID III 2 0 0 
irst M 7 ° : v aps C.ococsoocccccecoseo £ 0 0 
3 st directors are C. Pullan, C. H. Best, V. Learoyd and W. Myer per ton. | Hollow Pewist oone gies 0 Q 
cg. office : 80, King's-arcado, Bradford. | Copper Sheets ............ £80 O O | Black Pewter. ....cecsesceee £75 O O 
„STANLEY, GOODWIN & CO. (LTD.) (138,998.)—Reg. Jan. 14, capital  Spelter ...sssscseeezeearss a a Tati eee a 10 <0 
£500 in £1 shares, to take over the business of mechanical and electrical fe ia EE eo S MEE Sonan se; duoa under date 
oe carried on by S. Goodwin and W. T. Keetley at Stoke-upon- | n Bd on | bei ual Draft) per ton. 
S . - : . ini tin RELET) ea ess us II TY 
Rr Goodwin & Kee ley. Private company. ; Clean Mixed Biel e : ^ | ma Lead, eese eene elo o 0 
ADEBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (138,776)— Clean Copper... .- «seen NEcerecsccresesecvese £22 O O 
: 2 PA i e«*9902300c99 e £51 0 0 H llo P te *ec0.092900660909 
Reg. Dec. 24, capital £3,450 in £1 sharcs (1,250 6 por gent. preference), | CA Mo e pu ares . £57 0 0 | Shaped Black Pewter ames E 0 0 
light and power producers and sup- | Mr. Joseph can supply solder at the following prices per ton : Plumber's Solder (in bar 


to carry on the business of electric 
pliers, electrical engineers, supply agents for electrical goods, &c., and to or strip), £65; Commercial Tinman’s Solder, £85; Blowpipe Solder, £95. 
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ELECTRICAL COMPANIES' SHARE LIST. 


What were known as “ oiia quotet quotations " are not now issued, but 
we give below the latest prices at which actual transactions took plaec 
during the week ended Wednesday, Jan. 20. The greatest care is taken 
in compiling these figures, but the difficulty of verification is now much 
increased. 


td Last | | Price | RATE 
< Divi- NAME. | Wed.. DER CEXT. ee 
Qu PEND, Jan. 29. | YIELDED. MER 
| Electricity Supply. £ s.d 
S| 4/6 | Brompton & Kensington Ord.......... ary 514 9 Mar. Sept 
St. | 4% | Charing Cross West End & City Debs.. 913t |4 7 5 Jan. July 
10 5 0 9 City of London Elec. Lt. Ord. ........ lo 617 6 Feb, Aug. 
10 County of London 6% Pref. .......... 11k 5 710 Feb. Aue 
St. HIA Edmundson's Elec. Supp. 4195 Debs... 87! 5^9. 2 July 
1| 695 | North Metropolitan E. P. Supp. 6°% Pret 13. 510 4  Apl Oct 
St.i 5% | South London E.S. Ist Mort. Debs. .. '95f 5 5 3 Jan, Jly. 
' Electric Railways & Tramways. 
St.| 5% * British ee Traction 5%, Debs........ 88; 512 6. Apl. Oct 
St. 6", Do. o Cum. Pref. oss cts oo ES 75 8 0 O' Feb, Aug 
St. | 4% Ceniral Condes Guar. Ord. .......... 78 > 2 6. M 
St| 4% Do. do. Def. Ord. ........... 77 5. 311. x 
10, 1,0 " London Electric Ry. Ord............. 1j 813 4 Jan. July 
Steg, De; dos Prelocascepetexss epum 65! 6 0 9. Mar, Sept. 
9t.|95- Do: 4" Debs; resensi Xe a ERES ev, 1411 5, Jan. Jly. 
3t.| 14% Metropolitan Ry. Con. Ordiey4 oue 32i 5 0 0. Feb, Aue 
St. | 3/9. Do. 3404 Pref. ose ches 73} 4 8 1 Feb, Aug 
St|3i9, Do. 3i? Cun. Pref. ..... Mende dus 76 412 ! Feb, Aug 
St.| 33%, Do. 34%% A Debs. ............ ese 84 4 3.4 Jan, July 
St. 3i*o, Do: 3105 Debs: “vas cae ex aw ves qoum 85! 4 1 3 Jan, July 
St.| .. | Metropolitan Dist. Ry. Ord........... 18! P Feb, Aug 
St. 4%, | Do. 4% Prior Lien................ 94 4 5 1° May. Nov 
St. | 41%! Do. 419, First Pref.............05. 741 | 6 1 2 Feb, Aug 
St 9 Do. 69, Perp. Debs.............05. 3if 14 9 9, Jan. July 
St.| 4% | Do. HE DE SSois os RU sadi 88 | 4 10 11! Jan. July 
St. | 4% Do. o Debs. (1903-85j............ gy 4 9 10 Jan. July 
St.| 495 | Do. 4o? Guar. Stocke ceo keV Ex ta 89 1S 0 O} Mar. Spt 
|! 83d.| Potteries “Elec. Trac. 5% Pref. ........ n 9 8 3| Feb, Aug 
oo es Magers oune E. Rys. of London Shares. i - 2 
j T Do. A Ordi cee Ord IRA Y w "E 
St. | 6% Do. 6% Inc. Debs. ............eee. 11 ' 3S 7 S| Mar. Sept 
++} 6° | Do. 69, Inc. Bds., with coup. 14.... 82 7 6 6| Mar, Sept 
241950. Do. 4195 Basie ates ade ras 983 | 411 5 Jan, July 
| Electric Manufacturing, &c. | 
1| 1/0 | Babcock & Wilcox Ord. s2.ccecseceenn 2 519 0 Apl Oct 
1| 1/0 | Brit. Aluminium Ord.......... esses. iu '5 3 1l Mar 
100} 5° | Do. pur pm Debs siete Epor ACH 93 9 7 6| Jan Jly 
lj 7.d.| Do. o Prel eos ie Eve tesa 0" 61 6 | Jan, July 
5| 4/0 | Brit. ead e & Helsby Ord. ...... 93 , 6 18 8 | Aug. Feb 
2| 2,0 | Brit. Westinghouse Pref. ......... "m 1 5 2 6| Avril 
5| 50  Callender's Cable, &c., Co. Ord....... | 11i 6 710: Jan. July 
H 2:0 Castner Kellner ....... eese obit Ju 418 O^ May. Nov 
1| 71d. Dick, Kerr & Co. 6% Pref. ... ws M 7 7 8, Sept 
5| .. Edison & Swan U. Elec. Lt.A. £3 pd.. Mo y o zt. Feb, Aug 
1| 5% Elec. Construction Ord....... eese 12 0 0; Mav 
St hao - "Do;46, Debe ote ie meets e 87 411 9 ' Jan. July 
St. 4109. W.T. Henley 's Telegh. Wks. 0.41% Db. 95 1413 91 ` Jun. Dec 
100 4^, India Rubber G. P. &c., 4?, Debs. .... 96 4 3 4: Ap. Oct 
12. 12.0 Telegh. Construction & Main. Co.. ..... 36 6 13 4, Mar. July 
110. Vickers Otd. «iv eesete eter eere Fu 0214 3| May, Auc 
1, 6d. DOs. 505 Pt6f a esu E eras ane es 1 9.0 0' May, Aus 
GU 45... Do. “Ist Debs. weieseees ssp Eis 96 | 4 3 4; Jun. Dec 
106 419; Da. 44°, 2nd DS iso Ere bueiceso 103: 4 611 Jan. Dee 
St. [30 0 Anglo A Lo Mei 1043 1515 O F.M. A.N 
t. | 3C nglo American 6% Pret. Ord........- : ORMA 
St, a 0; Do. Deb Ordrer eerie Queen nace Rt | 22 613 8 F,M.A,N 
St. , Commercial Cable 4% DCNS. cxi y Rd 774t 5 3 7) Jn.Ap.Jly.O 
10 2/0 Direct United States. ves aot men e 61 6 5 6 | Jn.Ap.Hy.O 
St,| 25 0. Eastern Tel. Co. Ord. ..... ee eee 127 510 3 ! Jn.My,JIy.O 
St.[17; , Do. 34% Pre... cene 711 417 7, Jrn.My.lly.O 
St 405. Do. 495 Debs. ioo eres 85 414 1 May, Nov 
St.| 4°4 ^ Eastern Extension Tel. Co., 4% Debs.. 94} | 4 4111 Feb. Aue 
10 2:6, Do. Ord...... een n 12F | 514 4 | Jn.Av.]ly.O 
11 2.0 ; Marconi's Wireless Tel. Co.........--. Ia 211 0 | April 
1, 201 Dos 7p PIBL aute oS aba one B 12 6 2| July 
10, 1:3 West India & Panama OF e eau ER eade UA 10 7 2 May. Nov 
10 6% Do. Ist Pref. ...... cat ace DR E 8; o 19 2 May. Nov 
K 3.0 Western Telenn. (en ae 13 5 7 8 | Mr JIy.O, Dec 
Telephones. 
..| $2 American Telephn. & Telgh. $100 Cap, 120 6 13 : | J. A. 19 
| S9; Cuban Telephn. Co. 5% Bds.........-. 83 6 0 > Jan, Jly 
il 31g. Monte Video Telephn. Ord .........- | ie. E | ere 
m di New York Telephone 44% Blis........ i; 9A) 4 13 , May, Nov 
Ds Sty bead cert on 854 4 13 7 | Jan, July 
St , Oriental Telephn. E 53 6) J l 
St. 448% Telerhn. Co. of Eeypt Dor St. eit 612 8 AU] D y 
5 39" United River Plate Ord, sien bas pl. Oct 
. Financial and Investment. 
10 20  OlobeTelegh. & Trust... een | 9: E : 3 po 
OBO: Da 65. Ph ic dtes eec eS tot Mi pres uus De Mr 
100 6*, Submarine Cable Trust Certs.......+- Iep id / nu ES 
I 4", Mackay Companies $100 Pref........ tä; | v lo J. A, J, 
i 
Colonial and Foreign Railways, 
| Tramways, &¢. " me TM 
$6 555; Anclo Arcentine Trams. bfo Deos. .... ME: 2 1 v Jun, raul 
St, 4b% Ds. di^, Debs seen ais udi 4 i 20 jan. t 
St 4. D» 45, "Des S pfe dci qc Spy S REN 4 o ]an. ne 
5 2.9 Do. 5% Ist Pref... cee eee 4 1; 6 7 € Jan, July 
n Tou does EN pde s oa 4% 615 5 Jan, July 
5 29 Do. 53% 2nd Pref..... : 6 juts 
100, $1! Brazilian Traction Ord. ..... eese 581 2 4 3 | Ej A 
100, $11; Do. 6% Pref... eene 90 AAA J,A.]. 
Si! Mm British Columbia 44% Con. Debs. .... 87} 417 5. S 
S 30 ! Calcutta Elec. Trans. Ord. .......---. ci 7 3 5" Mar, Sep 
2 4 0 © BrisbaneTramsOrd........ esses. 7% 513 3 | May 
..1 5%, | Havana Elec. Ry. 55s a a terere 851f 513 3 | Feb. Aug 
100 5?6 Manacs Trams 5 5n y? Debs "EID TOM 70 7 2 10 Jan, July 
do... Mexico Trams Cum. Sth... cee eee eee. 40 z , F.M,AN 
DN D Bde. oes v bier E d ees 4 644 715 0 Mar, Sep 
| 5^.' Do. 5% Bds 
St. o Montreal Street Ry. 44% Dets. t e | 994 410 6. Feb, Aug 
102 o | Rio de Janeiro Tram. Lt. & P.C». | 
» SO yr. Bdscc eee teen nes | 80} 6 4 3 | Jun, Dec 


*Ex dividend or interest 


ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


w Price RATE | p 

< Wed.,  |PER cent,| “!VIDEND 
à |DEND! i Jan. 20. |Yrecpep,| DVE- 

| ' Colonial and Foreign Railways, 
Tramways, &¢.— continued. | 

106' 44°,| Toronto Railway Co. 44% Bds ........ 944 415 3) Feb, 

S| 3/0 Icutta E. S. Corp. Ord. dinis v ds 6t .72 4 0| Apl, Aue 

5 26| Do 5% Pref ............ s a 4 568 
19! 6/- | Bombay E. S. & T 6% Pref........... lot 5 12 1I » 

Colonial and Foreign Electric 
Supply, &c. 

5! 30 | Adelaide Elec. Supply 6% Pref........ S 1511 8, Mar, 
St. | 5% Do S Debs he weno Kcu 100 4 0 0| J 

ae 2] ads Gen. Elec. Cum. St.......... 92 6 2 3 
St. , 5% | Melbourne Elec. Supply5% 1stMt. Debs. 97it ;> 3 1 

..| 5°4 | Shawinigan Water & Power 5° Bds.. 101 419 0 

319 Do: Cap Stocks sies dese one 9  |5 010 
St. | 41^,! Toronto Power 44° Debs............. 99t 412 9 

1| Z;d. | Victoria Falls & Transvaal P. Co., 6% Pf $i 2 

54; Do. 54% 2nd Debs. .............. 774 7 11 

at Shen: Do. Bar Boss iuri Loan, 7 706 


aes ee eg ne x 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECE RECEIPTS, 


t Ex dividend or interest. 
MERE eas 


4 
Week 8 Inc. or dec. AOGREGATE. 
LINE, | ended (a  |No.of| a., linc orden 
8 zd See es Amount. | (a) 
£ £ £ £ 


Aberdeen Corporation ...| Jan. 13 1,560 4 
Anglo-Argen O 22 3 14 5 ,491 Tv 6,709 2 104,21 | — 12,056 
Ashton-under-Lyne. eeeee ee oe oe 


+ 
9 
& 
A 
z 
E: 


Ayr Corporation. ........ » 16 214 | + 6| 35 12,848 |- 10% 
Bath Electric Trams, Ltd » B 642 | — ,289 |— 
Birkenhead Corporation..| ,, 17 1,318 | + 75 | 42 52604 |— 1,724 
t Birmingham Corporation. M: ne is sa 
Blackburn Corporation .. » B 98| | — 125| 42 53,460 1265 
Bolton Corporation ...... » 17 2,482 | + 25 | 242 113.772 |- 1,028 
tBournemouth Corporation! ,, 13 1.701 | + 208| 41 83,733 3,136 
Bradfc ra Corporation .... vd s5 T - i 
Brighton Corporation .... » 17 842 | + 113]142 4614] |- 317 
tBristol Trams & Carriage wx 19 8,382 | 4- 1,064 : 18,572 I+ 1,193 
Burnley Corporation ....| ,, 16 1419 | - 176] 15 21,754 |- 4498 
Burton Corporation. ..... » 17 281 | 4 11 {| 42 12,501 [+ 1% 
Bury Corporation ....... w à 1,188 | — $42 S59 (— . W 
Calcutta Tramways Co. .. » 16 | 866,577 | —#3,177 2 |R132,704 |— 38212 
Camborne-Redruth ..... » 16 120 | — 2 245 |— 4 
Cardiff Corporation eccc ” 9 2.533 baai 46 40 l 11 ,855 mm 950 
Central London Railway.. «s is - - T e 
City & South London Rly. sá ae * s "m - 
Cork Electric Trams Co...| ,, 14 427 | — 7| 2 DE. 
Croydon Corporation ....| ,, 8| 1,670; + 166) 40 69,753 i+ 2E 
*Derby Corporation ...... » 16 914 | + 39 | $42 42155 |+ 
Dover Corporation......| ,, 9 249 | + e| 41 10483 + 24 
Dublin & Lucan Railway . „ X5 109 | — l 2 245 |- l4 
Dublin United ..........| ,, 15! 5695|4 722 12376 |+ 1,384 
Dundee Corporation ..... 4 13 {| 1206 | + 23 | $35 — 86 
East Ham Council ....... » 16 1,234 | + 241 | §42 49,723 |+ 72H 
, Erith Urban Council..... s à a € oe, L 
Exeter Corporation......| ,, 18 317| + 48] 42 14.87 |+ 38 
GlasgowCorporation.....| ., 16 | 19,688 | -+  3€4| 33 | 666973 |- 259 
Glossop Trams . .,....... 4 16 109 | — l 3 3 = 13 
Gloucester Corpn^.......| . B3 303 | ++ 22] 41 13600 |- s 
t Halifax Corporation .....| ,, 12| 1.969 |-- 154] 41 92.548 |+ 294 
ee Elec. TramsCo..| ,, 14 773 | + 138] 15 | 13,98 |- 37 
ong.. *"-""»»e6060** oe » a * ee oe 
Huddersfield Corpn...... 16 | 23m |+ 341 | 42 | 118.995 + 10.258 
Hull Corporation ........ o, 17 3073 | — 176 | 42 130,08 |— 2817 
litord District Council. ... » ' 16 577| + 182| 41 24,057 '+ 518l 
Ilkeston Corporation..... » B 1l | — 41 5, — M 
Ipswich Corporation ..... » 16 382 | -+ 47 | 42 19.137 — 190 
Isleof ThanetCo.........| 16 276 | +  26| IIS 4,961 - R 
Kilmarnock Corporation..| | 16 143 | — 61 35 5,733 |- 932 
Lanarkshire Trams Co...| ;,, 14/ 1,668! 4 23! 2 4028 —— 2l 
Lancashire United ......| ,, 13| 1,440; + 39] 2 2,970 ;+ _ 
Leeds Corporation ......| ° 161 818 | + 590] 42 | 346.301 j+ 7.58 
Leicester Corporation .... » 16 2,823 | + 127 3 6,730 i+ 99 
Leith Corporation ...... ” 16 640 | — 1} 35 | 25263 |+ 16 
Lincoln Corporation ..... » 16 118 | + 10 | 42 5, - 4% 
Liverpool Corporation... . - 9 | 12,849 | — 35 | ul 06983 |- 188 
Liverpool Overhead Rly.. Us ORE WE ; . 
PARAT at i 781,279 + 81.979 
ndon County Council ..| ., 6 | 46.54 4,865 | 40 1,781, ' 
London Elec. Ry. Co. .... 2s "T a "ih SN i L 
London United.......... ae MN b lx Se - a 
Lowestoft Corporation ... » 16 160 | — 3 15 2,710 j- 238 
Maidstone Corporation... "m w x ae - e i 
Manchester Corporation ..| .,, 16| 16590 | 4 — 24| 42 | 720.742 |- B 
Mersey Railway ........ a d - N ws ~ ve 
Metropolitan Dist. Rly.... og eu E : ee e 
Met. Elec. Tramways .... Ps m t e T $e 
Metropolitan Railway ... " s sr 24 as ee 
Nelson Corporation . . o 15 154| — 31] M 7,697 " 1413 
Newcastle-on-Tyne Corpn. » 16 5719 | + 846 231,262 i+ 2480 
Newport(Mon.)Corpn....| ^, 16 754 | + 62 | 42 34,030 |t pi 
Northampton Corporatior » 15 d: 61 | (41 2492] + P 
OldhamCorporation.....| ,, 17| 2070| — 1 93,139 |- 1,916 
Perth (N.B.) Corporation. = ae E "m T ee 
Perth (W.A.) Elec. Trams. oe oe 


PortsmouthCorporation..;  . ne 
Preston Corporation .....|  .,  |3 897| + 80 42 | 38130 + & 
Rotherham Corporation . . - T ‘0 ra 


Salford Corporation......| ,, 181] 4,740 195 | 4l 209024 |- 
Shanghai. eee oe ee ix ENT ee . eiu n 3 
tShefeldCorporation.....| ...° 17 | 7,917 | + "595 | $40 | 331,168 j+ 919 
Singapore Trams ........| Dez. 12 |$0.538 | — 31.470 | .. oe "t 
tS. Metropolitan Tramway: on NT v - oe 2e 46 
Southampton Corpn. ....| Jan. 13 1,213 | + 39 | 41 $5,049 j- 
Southend Corporation....| ^, 13 606 | — 3| 45 | 41798 AE 
St'lyb'dge, Hyde, &c., Jt. B. » 16 628 | — 46 | $42 30,727 |- 223 
Sunderland Corporation ..| ^... 17 | 1.282 + 12] 42 61,724 j+ 7% 
Sunderland District......| " 13,  481|— Tlui 2 - 8 
windon Corporation .... wc ud 168 | 4- 10} 4l 7, + 55 
Wie ce m on SET ae os "9 + "p 
y Corporation .... » 16 ,059 EN 42 52, 
WalsallCorporation ..... 4, 16|- i re + 118 i 3 1,571 I+ 105 
Warrington Corporation. . E : . "i 
WestHamCorporation...| ,, 14] 2.841 | + 236 | 441 117,400 |t n 
earn td » 13 1,032 | + 1| 15 1537 ;- ] 
. Yorkshire W.R. Trams . i rz 1.434 | + 66 3 448 + 9» 


(a) These cor comparisons are With the corresponding period last year. * Partly electrical 
t includes omnibuses, &c, M Minus 2 nt a Minus 3 days. Plus 3 d&r* 


$ Plus 2 davs. 
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"T CONTENTS OF es pees cen inflated or artificial these may be, whereas it is contended 
eee oe ee oo @noeteecee 'JEWS— contin . ' Z ~ . 

Arrangements for the Week.. 551 Ohio Public Utilities. that a rate of 5s. per ton should be amply sufficient 

Influence of Transformer Con- Elektrische — Starkstro- - : , " a 
üestions on Operations. B tanleen Kosak]. | to give a good return under the present abnormal con- 
Louis F. Blume. Illns. .. 552 Some Features of Resonance. ‘ditions. In other words, this proposal will not necessarily 

The Testing of Potentiometers, By R. C. Clinker. Illus. .. 568 | by -roliet W e ; j 
By Frank Wenner and Apparatus for the Electrolytic rng any rener e need scarcely pomt out that the 
Ernest Weibel. Illustrated 554 Decomposition of Water. subject is of importance. not only to gas n jes 

Charging Apparatus for Pri- Illustrated ........ ess. 569 J l ne y mA . M tb OM 
vate Garages. By J. F. ' CORRESPONDENCE .... eee ar 570 but to electrical undertakings also, and It therefore 
Lincoln ...... ...... cue 056 Feeders in Parallel ((Alfrec : M E ; 

OU TR OA ANGE G. Collis) behoves electrical users of coal to see what they can do to 
nating-Current Circuits b The Heaviside Layer bring pressure on the Government to adopt such measures 
Tripping Devices. By C. C. (W. H. F. Murdoch) ond P 

npping evices. yu. Vv. . owe urdaoctht ). E " : sa 
Garrard. Illustrated .... 558 Contracts with Alien Ene- as will reduce the present high charges. l 

Power Circuit Interference mies (T. W. Cole). aa ea 
with Telegraphs and Tele- . Railway ` Cab Signalling London Traffic. 
phones. By S. C. Bartholo- | (Wm. H. Dammond). f l 
mew. Illustrated ........ 561 London Trattic Report ...... 571 | THE annual report of the London Traffic Board, of which 

Cuaron; PLANT FOR EEC- . Electric Locomotives on the . eaa N . TN. 
TRIC VEHICLES „s... esses. 5667 Rhätische Bahn. Illus. .. 872] WO BIVe a short account elsewhere, is becoming less in- 

REVIEWS .......04. ees. 667 LEGAL INTELLIGENCE. ...... .. 573 | teresting than it was a few vears ago. At that time we were 


` E . 66 ieian '' i " : . . 
Report of the Joint Com The "' Electrician " Commercial | at the beginning of the serious development of commercial 


mittee on "Valuation of and Industrial Section ..575-582 
————— ————— === motor vehicles. To-day such vehicles are accepted as a 


| 
matter of course, and the traffic in London and its sur- 


- —— - am 


n M— 


NOTES. A has been modified thereby very considerablv. 
The C Positi | This does not mean, however, that the difficulties of London 
e Coal Position. traffic have been overcome. Very far from it. In fact, we 


ae . 1 ` s è > ls " a . *. LI . 
It is now becoming noticeable that the price of coal is 41. inclined to the belief that these difficulties increase year 
In | bv vear, and that the various regulations and improvements 


rising seriouslv on account of lack of freight facilities. 
incroduced from time to time are often nothing more than 


the case of coal for household purposes the rise in prices is 
not anything very serious, but where coal is required for palliatives, the effect of which can last for but a short period. 
industrial purposes the case is different. For example, in ' Jn looking at the proportion of passengers carried by road 
the case of gas companies the cost of freight is a considerable |l and bv rail we see that this has increased very materially 
proportion of the whole cost of the coal, the quality of the | during the last few years. In 1909 60 per cent. of the pas- 
coal being somewhat low, and consequently if the charges | seng»rs were carried by road ; in 1912 the percentage had 
for treight become seriously increased the cost of the coal |, risen to 66 per cent., and in 1913 to 63 per cent. This 
as an item in the total costs becomes abnormally large. So figure is probably now becoming stationary, and will tend 
much is this the case at the present time that the South ' to fall as the railwavs go in for electrification ; but we doubt 
Metropolitan Gas Co. has sent round a circular to their | if this will cause much relief to the congestion still apparent 
consumers dealing with the subject. It appears that | in the streets. This congestion is to some extent due to 
whereas the freight in this particular case Is normally 3s. fast-moving traffie being limited by the speed of slow- 
per ton. it has now risen to about 13s. per ton. This moving traflic. A bve-law of the London County Council 
increase is partly due to the fact that vessels which would | has now been introduced according to which the slow- 
normally be in use for the carrying of coal are required for í moving traffic must keep close to the kerb, We only hope 
other purposes, and partly to the fact that they can only | that this bve-law will be rigorously enforced, and also that 
be run in hours of daylight. The net result is that th? | something will be done to prevent the streets being used as 
cost of coal has been so far increased that it would be | |oadine vards. | 

necessarv to charge consumers an additional Sd. or 9d. ui 
per 1,000 cubic ft. to meet this extra cost. In order to get 
over the difficulty the Government propose to utilise some 
of the boats which have been captured from our enemies. 
This it seems should provide an effective remedy, only 
that the proposal is to put these boats to work in 
accordance with the market rates for freight, however 


— — 2 


ees 

At the end of the report some interesting figures are given 
in regard to the relative danger of different classes of 
vehicles. It is difficult to arrive at figures of tlus kind, 
because they depend not merely on the accidents that occur, 
but also on the mileage that is run and on speed. Certain 
coefficients have been arrived at bv taking the ratio of the 

. 


a 


number of accidents to the mileage. From this standpoint 
it appears that the motor cab is the worst offender as 
regards accidents, although there is not much to chocse 
between power-driven vehicles. The electric tram is some- 
what the lowest. It is shown that the power-driven 
vehicle as a whole is twice as dangerous as the horse-drawn 
vehicle. This is rather surprising, considering the fact that 
the former is much more easilv brought to a standstill ; 
but, presumably, this advantage is discounted to some 
extent by the higher speed, and the fact that there is less 
time in which to act. When it comes to the question of 
fatal accidents, the motor omnibus is much more dangerous 
than the electric tram ; but, fortunately, this distinguishing 
feature is becoming less pronounced. 


peepee 


Inductive Interference from Railway Lines. 

WE have from time to. tim? published a good deal of 
information in regard to the interference? caused by power 
lines, whether for power transmission or for railways, on 
telegraph and telephone circuits, but this has generally been 
in reference to railways in other countries. We are, there- 
fore, glad to see a Paper by Mr. S. C. BAartHoLoMeEw, which 
was read recently before the Institution of Post Office 
Electrical Engineers, and which is reproduced at some 
length in another column, dealing with the conditions in 
Great Britain. Itis interesting to note that, although a good 
deal has been done to eliminate this interference, a certain 
amount of trouble has, nevertheless, been experienced on 
the Midland Railway, the London, Brighton & South 
Coast Railway and other lines. In the case of the London- 
Brighton line, electromagnetic effects appear to have been 
reduced considerably by carefully connecting the distributor 
outer to the rails at intervals; nevertheless, a certain 
amount of interference was found, and it became necessary 
{o divert some of the Post Office circuits. On the other 
hand, electrostatic effects do not seem to have given any 
trouble, possibly due to the earthed structures carrying the 
contact wires and to numerous earthed telegraph poles. 
Although progress is being made, it is evident that there is 
still a good deal of work to be done on this question of 
interference. 

——_— —————————— 


Royal Engineers (T.F.)— The following appointments have 


been made :— 

London Electrical Engineers: Private Reg. Engelbach, from the 
Artists’ Rifles (28th County of London Batt., London Regiment), to be 
Second Lieutenant. The date of the appointments of Second Lieu- 
tenants Jas. R. Birch and John B. S. Gabriel was Nov. 21, and not as 
announced previously in the '* London Gazette.” 

Tyne Electrical Engineers : Jas. Aitken to be Quartermaster and Hon. 


Lieutenant. 

‘Tq Lumière Electrique. !—We welcome the reappearance 
of our French contemporary “ La Lumière Electrique," the 
publication of which has been suspended since the outbreak of 
war. The general mobilisation which then took place called 
away from civilian duties the majority of the staff cf our 
contemporary, with the result that publication had neces- 
sarily to be suspended, but reorganisation has now taken place, 
and a regular appearance of the journal is anticipated. 

Queen's Engineering Works Magazine.—The January issue 
of this magazine, which is the official publication of Messrs. 
W. H. Allen, Son & Co.’s works, contains a large quantity of 
military news and illustrations, although the technical side is 
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not altogether neglected. Among the technical articles 
we may mention the “ Testing of Centrifugal Pumps,” by Mr. 
R. A. S. Thwaites ; the “ New Docks at Hull," by Mr. R. W, 
Allen; and the “ Fullagar Balanced Gas Engine," by Mr, 
H. G. Allen. The general ^ get-up " of the magazine is ex- 
cellent, and the numerous half tones and notes concerning 
employés of the works who are with the colours make it an 
interesting number. 


The B.E.A.M.A. Journal.—The British Electrical and 
Allied Manufacturers’ Association has issued a " House” 
journal, in which prommence is given to the objects of the 
Association in several European and Asiatic languages. No 
less than 10 articles appear in this first issue on varied subjects. 
Besides the articles, there are several interesting trade notes 
and a number of advertisements, and the following somewhat 
cryptic appreciation of the electrical Press (for which we, 
for our part, are adequately grateful) findsa prominent place :— 

THR ELECTRICAL Press.—The electrical and allied industries of this 
country have always had the assistance of the technical journals and 
reviews. These periodicals are more or less taken for granted, and, 
although many think that these industries could scarcely have developed 
as they have without the constant support of their Press, the fact is 
seldom noted. We are slow to record our appreciation of others’ labours, 
perhaps because co-operation goes without saying! We know, however, 
that each of the electrical papers has its own place and function, and we 
believe manufacturers value their assistance. We hope to associate 
ourselves with them for the greater good of the electrical and allied 
industries in Great Britain. 


The `“ Journal " will be issued quarterly, price Is. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. C. C. Garrard contributes the first part of an article on " Ove- 
load Protection on Alternating-Current Circuits bv Trip ing 
Devices ” (p. 558). 

We publish an article on * Some Features of Resonance," by Mr. 
R. C. Clinker (p. 568). 

We abstract a Paper on the * Influence of Transformer Conn ~- 
tions on Operation," by Mr. L. F. Blume (p. 552). 

An abstract of a Paper on the “ Testing of Potentiometers.” by 
Messrs. F. Wenner and E. Weibel is given (p. 554). 

We reproduce a Paper on * Charging Apparatus for the Private 
Garage," by Mr. J. F. Lincoln (p. 556). Our Leading Article deals 
with this question (p. 566). 

A Paper on “ Power Circuit Interference with Telegraphs ad 
Telephones,” by Mr. S. C. Bartholomew, appears on p. 561. 


APPOINTMENTS VACANT AND FILLED. 


A large engineering firm in Manchester advertise for a draughtsman- 


A colliery electrician is required for North Wales. See advertise 
menl. 


An advertiser requires an electrician for instrument work. 


Mr. H. Knight has been appointed electrical engineer to Korum- 
burra (Victoria) Council, in succession to Mr. J. D. Batty. 

Mr. E. P. Duckworth, of Greenock, has been appointed charze 
enginec: at Birmingham. 


INSTITUTIONS AND SOCIETIES. 


Manchester Section of the Institution of Electrical Engineers.—! he 
seventh meeting of the present session will be held at Liverpoo 
University, Liverpool, on Tuesday, February 9, at 7:30 p.m.. when 
Pref. E. W. Marchant will read a Paper entitled " Conditions. 
Affecting the Variations in Strength of Wireless Signals." Demon- 
strations will also be given with high-frequency currents, inclnd- 
ing high-power Poulsen are and resonance experiments with long 
solenoids, and with the oscillograph. For the convenience of mem- 
bers travelling from Manchester, reserved compartments will be 
engaged on the 6:30 p.m. train from Manchester Central ee 
returning from Liverpool Central at 9:30 p.m., at the reduced fare o 
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3s. 6d. return. Members are requested to notify the assistant secre- 


tary of their intention to go 85 that the necessary arrangements 
may be made with the railway company. 


Students’ Section of the Institution of Electrical Engineers.—A 
meeting of this section was held on Wednesday last, when Mr. C. H. 
Merz gave an interesting address to a good gathering of students and 
members on the question of electricity supply. In any electricity 
supply scheme, Mr. Merz said, there were two aims to be kept in 
view, first, reliability of supply. and second, economv of production. 
Mr. Merz then dealt with the interconnection of stations. He took 
a case of four adjoining areas, each with a maximum peak-load of 
30.000 kw. If each area were run separately the four stations would 
each require in plant cight 5,000 kw. units. If, however, the four 
stations were interconnected three 15,000 kw. sets pez station couid be 
used and both the reliability and economy of the supply would be 
improved. For complete reliability the interconnection of sta*ions 
wa:essential. Another advantage of interconnection was the freedom 
that was obtained in the choice of site. It was not necessary to place 
the station centrally with regard to the load on the area, but consi- 
deratior. should be given to the questions of water, coal, stora ze 
vround, and ground for future extensions. Mr. Merz then discussed 
the question of switehgcar,and remarked that switchgear was develop- 
ing in two directions, the limitation of the current flowinz into a fault 
by means of reactanzes and the perfecting of appa:atus for cutting 
out a fault. Mr. Merz illustrated his remarks throughout by a very 
interesting series of lantern slides. 


North-East Coast Institution of Engineers and Shipbuilders.— A 
scholarship of an annual value of £50 and tenable for two years, will 
be offeved for competition among graduates of the North-East Coast 
Institution ef Engineers and Shipbuilders in September next. The 
scholarship will Le awarded on the results of an examination held in 
Newcastle during the month of September, simultaneously with the 
matriculation examination of Durham Univesity, in the following 
subjects: (a) English, (b) mathematics, (c) experimental science. 
Every candidate for the scholarship must be a British subject and a 
member of the graduate section of the Institution of not less than 
one year’s standing ; and must have served or be serving an appren- 
ticeship on the North-East Coast. Conditions for membership of 
the graduate section of the Institution, entry forms for the schclar- 
ship examination, and detailed syllabus of the subjects of the exami- 
nation may be had on application to the secretary, North- East Coast 
Institution of Engineers and Shipbuilders, Bolbec Hall, Newcastle- 


on-T vne. 

Wireless Society of London.—Last Tuesday evening Mr. A. A. 
Campbell Swinton delivered his presidential address to this society. 
In his preliminary remarks he read a fraternal message which had 
been received from their vice-president, Col. Ferrié, who, a year azo, 
had sent them a wireless message from the Eiffel Tower during t^e 
previous presidential address given by Mr. Swinton, but who was 


unable under the present circumstances to participate in so apt a 


manner. Mr. Swinton read out a suitable reply to this message 
expressing hopes for the speedy success of the allied arms in the 
present conflict. The main part of the address then followed, and 
consisted of an interesting series of experiments. These started 
with the properties of alternating-current maznets, illustrated by 
the spinning of metallic eggs and similar bodies, in a rotating mag- 
netic field. Mr. Swinton then showed a number of experiments on 
electric discharge, such as discharges from condensers and in vacuo, 
and the production of high-frequency currents, both damped and 
undamped. 

Institute of Chemistry.—The results of the examinations recently 
held in London have been published. 

Of four candidates who presented themselves for the intermediate 
examination, two passed : G. T. Bray and E. G. Macintyre, B.Sc. Of13 
candidates who presented themselves for the final (A. LC.) examination, 
five passed :—In mineral chemistry : R. L. Amoore and E. G, G. Wheeler; 
in organic chemistry : W. J. S. Naunton, M.A., B.Sc., and H. Shulman, 
B.Se. ; in the chemistry (and microscopy) of food and drugs, fertilisers 
and feeding stuffs, soils and water : W. S. Clark. 


Royal Meteorological Society.—The annual general mecting of this 
Society was held on Wednesday evening. the 20th inst., at the 
Surveyors’ Institute, Great  George-street, Westminster. The 
Council in their re port referred to the various investig uwions and work 
carried on by the society, including the researches in the upper 
atmosphere, the collection and discussion of pho ological observa- 
tions, the arrangement for the preparation of a climatological atlas 
of the British Isles and the delivery of popular lectures on meteoro- 
n 3y. Capt. H. G. Lyons, F.R.S., was elested president, and Mr. F. 
Campbell Bayard and Commander W. F. Caborne, C.B., secretaries 
for the ensuing year. The new members of Council are Mr. J. 5. 
Dines, Mr. A. P. Jenkin and Sir J. W. Moore. 
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Institute of Industry and Commerce.—Those who are interested in 
the welfare of the chemical industries will be glad to learn that the 
formation of a powerful central committee representing chemical 
manufacturers and scientifie societies bas been decided upon, and 
that a meeting of all concerned has been convened and is to be held 
during the present week to consider the situation. A preliminary 
meeting has already been held. The meeting will be held at the 
offices of the Institute of Industry and Commerce, Exhibition- 
buildings, Aldwych Site, Strand, W.C. Chemical manufacturers 
who are interested can obtain permission to attend the meeting by 
making application to the secretary at the above address. 


EDUCATIONAL NOTES. 


Imperial College of Science and Technology.—We understand 
there are 54 members of the staff and 252 students of the Imperial 
College of Science and Technology now serving with the colours." * 


University of London.—We have received a pamphlet on the aims 
and work of the appointments Board of the University of London 
which was constituted by the Senate in 1909 for the purpose of assist- 
ing graduates and s: udents of the University to secure a»pointments. 

Employers who desire to get into touch with well-educated young men 
and women are invited to make use of the register of the Appointments 
Board. "There is an increasing demand for well-educated young men in 
large business and industrial undertakings, and emplovers who may be 
interested in the matter should communicate with the secretary of the 
Board (Mr. H. J. Crawford, B.A.), University of London, South Ken- 


sington, S. W. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 29th (to-day). 
JUNIOR INSTITUTION OF ENGINEERS. 


Meeting at 39, Victoria-strect, London, S. W. Discussion 


á p.m. 
' opened by Mr. 


on * London's Future Electricity Supply,’ 
P. C. Batstone. 
Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
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INFLUENCE OF TRANSFORMER CONNECTIONS ON 
OPERATION. * 


BY LOUIS F. BLUME. 


Summary.—In this Paper the relative advantages and disadvantages 
in operation of the more important three-phase transformer connections 
are discussed. Three conditions of operation are given: First, normal ; 
second, operation of a bank with one phase disabled ; third, effect of line 
earths on operation. The behaviour of three-phase auto-transformers 
under the various conditions of operation given above is also analysed. 


Transformers for use on three-phase systems are in the majority 
of cases connected either delta-delta or delta-Y, these two being 
almost universally considered superior to the few other connections 
which may be used for three-phase transmission. 


Operation tn Case of the Disabling of One Phase.—In the delta-delta 
connection, operation can be continued by running open delta after 
removing the disabled phase, under which condition the bank can 
handle 58 per cent. of its original capacity. When, however, there 
are two or more delta-delta banks operating in parallel the advantage 
of open delta operation of one bank becomes less on account of the 
fact that a mutual relation exists between the loads in the two banks. 
For example, if one phase of one bank is removed, instead of being 
able to operate the good bank at 100 per cent. capacity and the open 
delta bank at 58 per cent. capzcity, making a total of 158 per cent., 
it will only be possible to derive from the five transformers 133 per 
cent. capacity.T When two delta-delta banks are operated in parallel 
with one open delta bank a total capacity of 233 per cent. instead of 
258 per cent. is obte‘nable. Thus it is evident that with inc: easing 
numbers of delta-delta banks connected in parallel the advantage 
of being able to operate any one of them in open delta decreases. 
This, however, is not a serious objection, because, by placing the 
proper amount of reaciance in series with the weakened phase, the 
capacity can be considerably increased. In delta-Y connections 
the disabling of one phase renders the whole bank inoperative, except 
in the case when it is possible to change the voltage of the line con- 
nected to the Y side of the transformers. 


The Effect of Differences in Characteristics of the Transformers 
Making up a Transformer. Bank.—When transformers of slightly 
different ratios are connected in delta-delta, large cireulating currents 
will result in the delta circuits, depending upon the difference of the 
ratios and the impedance of the transformers; and when trans- 
formers having different impedances are connected for delta-delta 
operation the division of load between them will be very unequal. 
In general, a delta-delta connection is very sensitive to variations in 
impedances and ratios. A Y-delta bank of transformers is far less 
sensitive to such variations, and, in fact, transformers having con- 
siderable differences in ratio and impedances can be used to make up 
à Y-delta bank without appreciably affecting the current or voltage 
‘division of the phases. From this it is evident that, in cases where 
a three-phase bank is to be made up of dissimilar units of equal 
kilovolt-ampere capacity, more satisfactory operation can be ob- 
tained by connecting delta-Y than delta-delta. On the other hand, 
if the kilovolt-ampere capacities of the units are different, the delta- 
delta connection will probably result in a greater combined capacity 
than Y-delta, because in the delta-delta banks the currents will divide 
to a certain extent, at least in proportion to the kilovolt-ampere 
capacity of the units, whereas in the Y-delta connection the currents 


in all three phases are equal. 


INSULATION STRESSES. 


The potential stresses on the insulation at fundamental frequency 
are worthy of consideration and become particularly important in 
high-voltage transformers. Under normal conditions of operation, 
that is, when the connected line is free from earths, the maximum 
value of thesa stresses is equal to 58 per cent. of line potential. When 
one terminal of the transformer is earthed these stresses are all 
materially increased. Their values at various portions of the winding 
are shown in Fig. ]. Here high-potential stresses in the insulation 
from winding to core in per cent. of the normal line voltage for every 
portion of the high-voltage winding are plotted as ordinates. The 
curve shows that the stress in the insulation of delta winding is 
practically equal to line voltage at all points of the winding, the 
voltage at the middle point, however, being reduced to 87 per cent. 
of this value. On the other hand, in the Y connection the stress in 
the winding is graded, being a minimum at the neutral and a maxi- 
mum at the line end. Although these stresses are relatively small, 
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* Abstract of Paper read before American Institute of Electrical 
Engineers. , l 
t See article entitled “ Delta-Delta Transformer Banks in Multiple," 
by W. W. Lewis, ‘‘ General Electric Review," January, 1912, p. 47. 
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and on that account probably never immediate causes of breakdown 

nevertheless it should be borne in mind that stresses of higher tre. 
quency are superimposed upon these. It therefore follows that with 
the transformer connection possessing the smallest average insulation 
stress at fundamental frequency, or conversely, that connection 
which possesses the maximum insulation safety factor (when funda. 
mental stresses only are considered), a greater margin is available 
for withstanding stresses at higher frequencies. 


Line Earths on Isolated Systems.—1n general the result of a dead 
earth on an isolated system is to bring the earthed wire to zero 
potential the other two wires to a potential somewhat greater than 
normal above earth. The insulation safety factor has thereby been 


reduced to a value slightly less than two. It is possible to operate 


an isolated system with one of its lines solidly earthed without serious 
risk, and there have been cases of high-voltage, long-distance trans. 
mission lines operating in this manner for several hours with a solidly 
ea^thed or even a broken linc. f 
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Fig. 1.—Errect or EARTHS ON POTENTIAL STRESSES AT 
DAMENTAL FREQUENCY IN 3-PHASE (C'ONNECTIONS. 
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But when the earth occurring on the line is not a dead earth an 
arc results between line and earth which, on account of the fact that 
it is in series with the electrostatic capacity of the transmission line, 
generally results in an unstable arc or an arcing earth. If the are, 
however, is stable the potential of the arc and line is reduced to 
earth, and may have its potential reversed if higher harmonics intro- 
duced by the arc happen to be in resonance with the natural period 
of the earthed system. 

Earths on a System having Neutral Earthed.—An earth on a system 
having a neutral earthed results in a short circuit, and a dynamic 
current flows, the value of which depends upon the combined im- 
pedance of the circuit through earth and impedance of the trans- 
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Fic. 2.—EFFECT OF A LiNE EARTH on EARTHED Y SYSTEM. 


mission line and connected apparatus through which the short circuit 
flows. This results in an impedance drop throughout the circuit 
and a consequent lowering of the voltage. The resultant arc 18 m 
series with the reactance of the transmission line, and, since reactance 
tends to stabilise an arc, the likelihood of an arcing earth resulting 
is therefore much more remote than in the case of the isolated 
system. In general with the earthed Y system, resonance On 
account of the electrostatic capacity of the line is not likely, since 
the line capacity is not in series with line earths. The effect upon 
the distribution of the voltage, of a line earth on an earthed Y system, 
is shown diagrammatically in Fig. 2. The portion consumed by line 
resistance and reactance brings the potential of P to some point X, 
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and the potential OX’ is consumed in overcoming the resistance of | 


the current path from the line earth P to neutralO. The worst short- | 


circuit occurs when a dead earth happens on the line near transformer 
A, which causes & collapse of the short-circuited phase throughout 
the system, and a short-circuit current only limited by transformer 
reactance. 

Resistance in Neutral.—To reduce the value of this short-circuit 
current resistances are often inserted between the neutral point and 
earth. A resistance inserted in thc neutral causes the neutral 0 to 
shift with respect to earth when an earth occurs on the line, or, rela- 
tively speaking, the earth will shift elong the line OX,. If resist- 
ance of earth is small compared to resistance at neutral the earth 
potential in Fig. 2 is X'. A dead earth on the line near the trans- 


rE 
formers causes the neutral to shift & value equal to - —, where 
TIT 


r equals resistance of neutral and r equals reactance of transformer. 
It is evident that an increase in potential stress on the remaining 
phases results. Assume & transformer with 6 per cent. reactance, 
and resistance of neutral which will limit the current resulting from 
a dead earth to three times normal, that is, the resistances and 
reactances together are equivalent to an impedance of 33 per cent. 
The reactance of neutral must, therefore, be 4/ (33)? — (6)? = 32-5 per 
cent., and the neutral shift will be equal to 3 x 32-5=97 percent. Evi- 
dently any resistance inserted in the neutral, if it is to limit currents 
to values appreciably less than those obtained’ when the neutral is 
dead earthed, must be capable of withstanding practically normal 
phase potential. Moreover, the purpose of earthing the neutral is 
destroyed, for a neutral shift of 75 per cent. or more of the phase 
voltage means that the free lines have been raised to practically fuli 
line potential above earth. 

A neutral will, therefore, remain stable only when the IR drop 
produced across the neutral resistance by the short-circuit current 
is small compared with the line voltage. Practically all the voltage 
must be consumed by the resistance of the earth and resistance of 
neutral in series. From this we can conclude that a neutral with 
resistance will hold the neutral fairly steady and prevent undue rises 
in potential, provided the line earths do not occur with resistance 
(including line resistance to point of earth) less than 10 times the 


resistance in the neutral. 

Earthing the Neutral at Receiving End.—In the preceding discussion 
the neutral at the generating station was in every case considered 
earthed. However, when the neutral of the step-down transformers 
at the far end of the transmission line is earthed, and the neutral at 
the generating station isolated, a different condition exists. In this 
case, if the step-down transformeis are small compared with the 
kilovolt-ampere capacity of the system to which they are connected, 
the line voltage is not appreciably affected by this short circuit. 
although the earthed line assumes earth potential. Line potential 
is therefore impressed across two phases, and the unearthed lines 
assume a potential of practically line voltage above earth. The 
and produce in each phase a react- 
ance drop equal to the phase voltage. If, on the other hand, the 
step-down transformers have & kilovolt-ampere rating comparable 
with the rating of the transformers at the gene-ating station, the 
resulting short-circuit currents are severe enough to reduce the line 
potential at the step-down transformers very mea‘crially. On that 
account they are not as liable to an increase in induced potentials 
and potential stresses from winding to earth. 

Complete protection, however, is not given in this case to the step- 
up transformers, for if an earth occurs near the generating station 
the short-circuit currents must flow through the earth between the 
generating station and receiving end, in which case the voltage drop 
on the earth and in lines may be sufficient to limit the short-circuit 
currents, and therefore decrease the reactance drop within the trans- 
formers. Under this condition the terminals of the step-up trans- 
formers will aasume a potential above earth equal to line voltage. 

Auto-Transformers.—Wherever it is desired to interconnect two 
high-voltage systems of not very great voltage difference, as for 
example, 100,000 volts and 60,000 volts, the use of Y-connected 
auto-transformers is cheaper than transformers, because & large 
saving is effected, due to the fact that the rating is only a fraction of 
the power which the auto-transformer can transmit from one system 
to the other. Since reduction in rating is only materi 
connection is Y a delta-connected auto-transformer is seldom used. 
But when the transformation ratio is three or more the saving in the 
use of auto-transformers instead of transformers is too small to out- 
weigh the disadvantages which their use entails. As auto-trans- 
formers are cheaper from the standpoint of first cost it is of interest 
to investigate potential stresses at normal or fundamental frequency 
resulting from abnormal conditions, as line earths, &c., in order to 
determine their reliability and therefore their eventual cost. These 


al when the | h 


insulation stresses depend upon whether the system is isolated or 
earthed Y, and whether the neutral of the auto-transformer is earthed. | 
Four cases are considered by the author: (1) System isolated, auto- 
transformer neutral unearthed ; (2) system isola‘ed, auto-transformer 
neutral earthed; (3) svstem neutral ea-thed, auto-transformer 
neutral isolated ; and (4) system neutral ea^thed, auto-transformer 
neutral earthed. In these cases single-phase auto-transformers 
were assumed, although the same results a'e obtained in three-phase 
shell-type units. It should be borne in mind that the conditions in 
the mejority of p-ectical cases considerably depart from those cited 
here. It is evident from the analysis of the four cases given that 
high-voltage auto-transformczs should not be used without solidly 
earthing the neutrals. Earthing the neutral necessitates the elim- 
ination of the triple-frequency E.M.F., which may be done either by 
using the three-phase core type structure or by having a Y-delta 
transformer with earth neutral connected to the same system. The 
latter method is. however, questionable, because the safety of the 
auto-transformer then depends upon proper operation of another 
piece of apparatus. If such precautions ave taken auto-transformers 
should operate successfully, although they still possess the objection 
that the high-voltage and low-voltage systems are rigidly connected 
together by means of an electrical conductor, whereas a transformer 
connects the systems in a more flexible manner, i.e., magnetically. 
Due to this, a disturbance occurring on one line is likely to be felt on 
<ha other, when auto-transformers aré used. With tie-in trans- 
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Fies. 3, 4 AND 5.—CuRRENT FLUX AND VOLTAGE RELATIONS IN 
Y-CONNECTED AUTO-TRANSFORMERS, 


formers, operating on isolated systems, it is possible for earths to 
occur on line without disturbing the operation or increasing the 
stresses on the other lines. 

The Third Harmonic in the Y Connection.—In the Y connection, 
third harmonic currents and currents having frequencies, multiples 
of the third cannot flow on account of the fact that these currents in 
the three phases would be in phase with each other, and to permit 
them to flow a circuit must be provided at the neutral. Owing to 
the fact that the triple harmonic current necessary for sinusoidal 
excitation cannot flow in Y-connected transformers, the resulting 
flux wave takes a flattened form, which, when analysed, resolves 
itself into the fundamental and a triple harmonic. The flux wave 
under this condition is shown in Fig. 4, and the corresponding 
voltages induced from line to neutral are given in Fig. 5. For average 
operating densities in transformers the triple harmonic voltage is 
approximately 60 per cent. of fundamenta] voltage. ij 

When the neutral of the auto-transformer is earthed the triple: 
armonic, together with the fundamental, is imp.essed between line 
and earth across the capacity of the connected transmission line. 
A triple-frequency charging current flows into the line and through 
the auto-transformer windings. The phase angle of this current 
with reference to the fundamental magnetising current is shown in 
Fig. 3. This triple-frequency current constitutes an additional 
magnetising current in the auto-transformer, and a comparison with 
Fig. 4 shows that it is in phase with the triple-frequency flux which 
was produced by the original sine wave magnetising current. There- 
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fore the triple-frequency current acts to increase the triple-frequency 
flux, and a corresponding intensification of triple voltage ensues. The 
increased triple harmonic voltage results in a greater triple current, 
which causes a further increase in flux. This intensification is only 
limited by the saturation of the transformer. It is evident that 
under such conditions of operation the core loss of the transformers 


will be about three times normal and the insulation stress about four 
times normal. 


Conclusions.—The following are the more important conclusions 
which may be drawn from this Paper :— 

First: Isolated systems are subject to greater insulation stresses 
than carthed systems. 

Second: In earthed systems the average insulation factor of 
safety is greater than in isolated systems under similar conditions 
of operation. 

Third : In isolated systems the stresses at lower frequencies under 
certain conditions may reach values sufficiently high to injure or 
destroy the transformer and other apparatus connected to the system. 

Fourth: Tn an isolated system an earth on the line is more likely 
to result in an arcing earth or intermittent arcs than in an earthed 
system. 

Fifth: An earth on the line in a solidly carthed system reduces 
the potential of the system with respect to earth, whercas in the 
isolated system an earth on the line inereases the potential of the 
system with respect to earth. 

Sixth: A resistance inserted between neutral and earth to limit 
the value of short-circuit current increases thereby the insulation 
stresses resulting {rom line carths. 

Seventh: If it is desired to limit the value of potential at funda- 
mental frequency above earth of any part of the system to 57 per 
cent. of line potential it is necessary to solidly earth the neutrals at 
both receiving and generating ends of transmission line. 

Eighth: If receiving transformers of relatively small kilovolt- 
ampere capacity are connected with earthed neutral to an otherwise 
isolated system they a-e liable to severe short circuits, and the 
earthed neutral only partially protects the system from potential 
rises. 

Ninth: In Y-connected auto-transformers it is dangerous to 
operate with isolated neutral, except when the ratio of transformation 
is very small. 

Tenth: In Y-connected auto-transformers it is dangerous to 
operate with isolated neutral, except when the entire system is 
isolated. 

Eleventh: In Y-connected auto-transformers it is dangerous to 
operate with earthed neutral, unless the triple harmonic voltage 
between line and neutral is eliminated or kept negligibly small. 


THE TESTING OF POTENTIOMETERS.* 


BY FRANK WENNER AND ERNEST WEIBEL. 


Potentiometers are being used extensively in electrica! measure- 
ments in which the precision required is higher than can be obtained 
by the use of deflection instruments. With a poteatiometer and a 
standard cell, E.M.F.s are measured directly. By the use of a 
staida-d resistance in connection with the potentiometer and 
standard cell, measurements may be male from which the current 
or power may be calculated. If in addition the time is measured 
we have data from which the energy may be ca'culated. In genera!, 
potentiometers a-e construeted very much like other resistance 
appa-ca'us. They ace made up of a number of coils of wire of various 
resistances connected in various ways. Dia! switches, plugs, or 
sliding contacts ace provided to make the necessary charges in the 
connections to the various coils. The coils ave usually male of 
manganin wire and ate ad justed 80 that the resistances are nearly 
proportional to the rea lings of the dials. . : 

In measuring E.M.F.s (or P.D.s) with a potentiometer, the ra‘io 
of the unknown E.M.F. to the known E.M.F. is determined from tho 
ratio of two resistances, which during the measurement cary à 
current (see Fig. 1). "The drop in potential in one resistance, R, is 
ma le equal to the knowa E.M.F. N, usually by a ljusting the current 
I. the equality or balance being indicated by a zero deflection of the 
gatvanometer. This gives S=R,f. The other resistance, Re is 
a ljusted so that its drop of potentia! batances the unknowa E.M.F. 

E. This gives E— R,L. Therefore, R=SR%/R,. The test, therefore, 

coasists in making such measurements as ave recessay ror the deter- 

mina'ion of the ratio of R, to R, lor a'l settings of both R, aid R,. 
When a potentiometer is used in conjunction with a staacal 
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* Abstract of a Paper in the Bulletin of the Bureau of Standards, 
No. 223, 1914. 
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resistance and standard cell for determining the current or power 
the measurement with the potentiometer is in reality that of a 
P.D. The test just rcferred to is, therefore, &!| that is required. 
The resista^ce of the coils is not always accurately aljusted, nor 
does it remain constant, but cha:ges somewha: with time. The 
greatest change occurs within one yea- after construction, aid may 
amount to a3 much a3 severa! hundredths per cent. Later the 
changes seldom amount to a5 much a3 100 por cent. during a yeas, 
in well constructed potentiometers. Therefore, potentiometers 
which ave to be used in measurements of high precision* should be 
calibrated occasionally, especially during the first few yeas. If 
this is done and the corrections applied, errors on account of lack of 
adjustment of the coils or on account of changes in their resistance 
can be eliminated. A number of potentiometers are tested each 
yea> at the Bureau of Standards. These include potentiometers 
tested ior manufacturers, public-service companies, educational 
institutions, the State governments and va-ious departments of the 
National Government. Potentiometers of the Feussner t type aid 
Crompton ł (or slide wire) type ave the more usual, but occasicna'ly 
potentiometers of the Raps § type or potentiometers of the sp it 
circuit'| type, usually desigied foz use with thermocouples, a'e 
tested. The testing of these required a considerable amount of 
work on account of its having been recessazy to make severa! kin ls 
of measurements on each poteritiometoer ard to use different metho ls 
for different types of potentiometers. For this reason the testing 
of potentiometers has received specia! consideration. 

The purpose of this Paper is to bring to the attention of students 
and users of potentiometers work done at the Bureau of Staada-ds 
in connection with the testing of such apparatus. To do this we 
shall (a) discuss the theory of the potentiometer in such a way as 
to show the corrections which must be avplied if results of a high 
accuracy ate to be obtaired, (b) describe briefly methods and 
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Fria. 1.—ConNectTIons FOR COMPARING Two ELECTROMOTIVE FORCES 
BY POTENTIOMETER METHOD. 
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following abstract, it is, however, impossible to discuss all these 
matters, and we must, therefore, refer our readers to the original 
Paper for a large part of the information given under the headings 
(a) and (b). 

Referring now to Fig. 1, the resistances R, and R, are usually 
varied by the manipulation of three sets of switches, which may be 
of va-ious forms, including plugs a1d contacts on a slide wire. These 
three sets may be called the e-switches, the s-switches, and the 
f-switches (range or factor switches), and we shall call the reading 
corresponding to their settings e, s and f. The e-switches change 
the value of R over a large range, the s-switches chaage the value 
of R, usua'ly over @ small range, aad the f-switches cha ige the 
value of R, or R, or both, by a factor, usually 0-1 or 10. Hf the 
resistance R, is independent of the reading 6, if the resistance R. i$ 
independent of the rea ling e, and if a change in the rea ling f chaages 
the ratio of R, to R, corresponding to any rca ling of e and of $ by 
the same proportiona! amount as that corresponding to a1y athe 
realing of e aid of s, a3 is usually the case (even in potentiometers 
which are not completely compensated), then a!l possible va.ues of 
the ratio of R, to R, caa be determined from a number of meainze- 
ments equal to the number of possible readings of the e-switches plus 
the number of possible rea lings of the s-switches plus the number ot 
possible rea-lings of the f-switehes. It will. therefore, he Do 
to introduce into our equation expressing the relation between t? 
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* That is, where the accuracy is I in 10,000 or better. 

T "^ Zs. f. Instrk.,” X., p. 113, 1890. 

I THe ELEcTRICIAN, XXXL, p. 32, 1893. 

& “ Zs. f. Instrk.," XV., p. 215, 1895. | -xori 
| Diesselhorst, * Zs. f. Instrk.," XXVI., pp. 173-297, 1906; XX» 
p. 1, 1908. White, “ Phys. Rev.," XXV., p. 334, 1907. 
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unknown and known E.M.F. three corrections, one for each of the | minal and the galvanometer terminal (G) is variable in steps of 0-01 
readings e, s and f. | | ohm from 0 to 2,111-1 ohms. The resistance coils are made of man- 
We may write the complete formula, expressing the value of the | ganin wire, and excepting the 0-1 and 0-01-ohm sections, are wound 


unknown E.M.F. in terms of the readings of the potentiometer | in @ single layer on metal tubes. The 0-1 and 0-01-ohm sections, 
and corrections, as follows :— being made from short thick wires, require no special supports. The 


E= f[(e, a4) + (ep +4) + (eg +45) + &e.] (1+b+c+d). four double dials are similar to the 10, 1 and 0-1-ohm dials of the 


Here f is the reading of the range or factor switch and d is its correc- oe P dE d rU ding ire dips : P iuis eae 
: SEN ' nt i ina s are replaced by taper 
tion; e; is the reading of the first dial and a, is the correction to this ose std d ru et p ack 


is th di f th dial andis on: holes. The 100-ohm dial is a simple one, by means of which the 
pi iibi yard d uei ione A dct E pe. galvanometer can be connected to either termina] of any 100-ohm 
e, is the reading of the third dial and a; is its correction, &c.; bis a 


tion to be applied on account of errors in the adjustment of coil. All of the dial switches are provided with clicking devices to 
correction t $ he | 


: | indicate the proper positions. x 
the resistance R,; and c is the AMOUNT prep ortional parts BY In order to obtain the complete calibration of the ratio-set the 
which the known E.M.F. exceeds the readi ng of a standard cell dial following measurements were necessary: (a) Total resistance for 
switeh, Or the- standare RE for b hich the potentiometer is all settings, (b) resistance between the zero and the galvanometer 
adjusted. in gomecpotentiemecens It 1S necessary to-change toe branch point for all settings, and (v) temperature coefticients of 
reading after balancing the snows ZORE: and before balancing the coils. The total resistance was measured by a simple Wheat- 
the unknown E.M.F. In this case the second 


ae A p stone bridge method, and was found to be practically independent of 
ey reading of f divided by the first reading of / the settings of the dial switches. The maximum variation was 
V3 usually gives the value of f to be used. In 


S enesal ahis formula a onies ony wt Gace aie 00014 ohm, or 7 parts in 10,000,000 of the total resistance. Varia- 
: ti pio: ds d.b 4 hse tions due to changes in switch contact resistances amounted to 
G UA A REA E MR E pro hous 0:0001 ohm. The resistance between the zero and the galvano- 
ue ^ ging any of hes s or] i c hos Botan meter branch point for all settings was obtained by measuring it 
balances or f the baléness cun beanado imu: when the setting Was Zero, and adding to this the measured changes 
ree os EC ec ann uae considered are produced on changing the switches. In the 100-ohm dial these 

: that are necessary even though the potentio- 


changes are the actual resistances of the coils between branch 
Bd points, but in the other dials the changes are the actual resistances 
o meter is not compensated. However, as a 
A matter of convenience, it is desirable that 


between branch points plus any changes due to changes in the 
x10 potentiometers be compensatcd, so that changes 
S in the settings of the dials do not change the 


connections to the coils. 
The 100-ohm coils were measured by the modified Carey-Foster : 
total resistance by an appreciable amount. 
Should there be a decided lack of compensa- 


method. By this method the resistance between the post junctions 
tion, the simultaneous balance of both E.M.F. 


could be made only by successive approximations 
since an adjustment of R, to balance against E 
would change the current, and thus disturb the 
balance against the known E.M.F., and then a 
change in current to re-establish this balance 
would disturb the balance against the unknown 
E.M.F. 

In general then the test of a potentiometer 
consists in determining the corrections q,, aa, 
as, &c., b and d for all possible reading of s, f, 
eis Cn, €, KC. In the case of a five-dial poten- 
tiometer (five e-dial switches each having lO steps 
or 11 points) if the s-dial switch has 20 points 
(19 steps) and if there are two ranges or two 
readings for f, the total number of corrections 
is 77. In thís case the possible number of 
settings of the ratio R, to R, or readings of the 
potentiometer is 6,442,040 to each of which the 
correction to be applied is obtained from the 77 
corrections, one for each reading of each of the 
switches. 

In the original Paper there follows a long 
section, devoted to details of the methods 
Fic.2.—DracRAM employed by the Bureau of Standards in 
OF CONNECTIONS testing potentiometers of the Feussner and 
or Ratio SeT. Crompton types. We are unable to find space 

for this, but our readers will be repaid by 
consulting the descriptions of a large number of methods of testing 
the Crompton potentiometer. 

It was considered that for the testing of potentiometers in general 
the Matthiessen-Hockin method, with suitable apparatus, would give 
à1 accuracy sufficient for most of the tests, would result in a mate- 
rial saving of time in making the measurements, and could be 
made to give the data in such form that the calculation of the 
corrections would require but a small amount of time. It should 
also be mentioned that according to this method a test can be made 
With a potentiometer under practically operating conditions. 
Accordingly, apparatus which we designate as a ratio-set was de- |. 
Signed for use according to this method. The apparatus was con- 
structed by O. Wolff, of Berlin, and delivered to the Bureau of 
Standards in the summer of 1912. It has been found very satis- 
factory not only in the testing of potentiometers, but in general use 
Ih resistance measurements.. . 
_ The ratio-set is made up of 100 resistance coils connected as shown 
in Fig. 2. It will be seen that it is equivalent to a long slide wire 
having a resistance of 2,111-1 ohms, and upon which contact caa be. 
male at intervals of 0-01 ohm. The resistance between the zero. 
aad the unmarked binding post is 2,111-1 ohms. and is independent | 
of the settings of the dials, while the resistance between the zero ter- 


g 
Fic. 3.— ARRANGEMENT FOR MEASURING CHANGE IN RESISTANCE CORRE- 
SPONDING TO STEPS OF A DIAL SWITCH OF THE BATIO SET. 


is measured in terms of a standard resistance. This is the resistance 
required, since the posts are in the galvanometer circuit. The 10, 
l and 0-1-ohm coils were measured by a substitution method, using 
connections as shown in Fig. 3. With the switch as shown and the 
galvanometer connected to g,, the bridge is balanced by aljusting 
the ratio A/B. The resistance in the left arm is S+ p+c, where S is 
the resistance of the standard, p is the resistance of the post, and c 
is the resistance of the connections. Now, the switch is shifted to 
the dotted position, the standard resistance short-circuited by or 
interchanged with the link L, and the galvanometer changed to g,. 
Suppose the ratio must be increased an amount r in proportional 
parts in order to restore the balance of the bridge. The resistance 
in the right arm is now 


L+X+p +e, 
where L is the resistance of the short-circuiting link, p’ is the resis- 
tance of the post, X is the resistance of the coil, and c is the con- 
necting resistance assumed to be the same as before. From the two 
balances of the bridge we have E 
(Lx X p'c)- (So pc) (1347), 
and since L, p, and c are small in comparison with X and s, and r is 
small in comparison with unity, 
X + p’—p=(S—L) (147) 

approximately. Since X+p’—p is the amount by which the 
resistance controlled by the switch is increased on changing the 
switch from g, to g,, this method gives the resistance with which 
we are concerned in the use of the apparatus. In the calibration an 
effort is made to get the corrections to 0-001 ohm or 0-1 step on the 
lowest dial. If care is taken, this accuracy can be obtained with a 
good quality bridge in measurements of 1 ohm and less. The 
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0-01-ohm coils (or sections) were and the 0-1-ohm coils might have 
been measured by connecting the centre (or G) and o-terminal to 
the X-terminals of the bridge, and measuring the resistances corre- 
 sponding to all possible readings of the 0-01-ohm dial, with the other 
dials so set that none of the other resistances coils are included in 
the resistance measured. By this procedure also the measured 
resistances include any differences there may be in the resistances 
of the connections to the coils. 

From the calibration of the ratio-set we get the resistance between 
the o and G posts (branch points to battery and galvanometer) for 
-any reading of the ratio-set. However, as used it is only the relative 
values of these resistances that is required, so @ unit is chosen which 
makes the corrections much smaller than the corrections necessary 
to give the values in ohms. For convenience in use a table has been 
constructed which gives the small correction which must be added 
to any reading to give the corresponding relative value of the resis- 
tance which we designate as A. The temperature coefficients of the 
coils were obtained by repeating the calibration with the apparatus 
at another temperature. From the two measurements it was found 
that the temperature coefficients of the'100-ohm coils were very nearly 
equal, the greatest difference from the mean being 0-0002 per cent. 
per degree Centigrade. Since only relative resistances are required 
this would cause an error less than 0-000002 x 10, or 2 in 100,000 
at a temperature differing 10°C. from that at which the corrections 
were determined. 

To use the ratio-set in the calibration of a potentiometer connec- 
tions are made as shown in Fig. 4. This gives us a Wheatstone 
bridge, two arms of which are formed by the ratio-set oGt, and the 
other two by the potentiometer /mnopq and its external resistance 
R Suppose that the correction to the reading e is required, assum- 
ing that when the potentiometer in use thegknown E.M.F. is 


POTENTIOMETER: 
RU R, 
m n 
e Oo P 


o 
os 


Fra. 4.—CoNnNECTIONS FOR CALIBRATING ANY POTENTIOMETER BY MEANS 
OF THE RATIO SET. 


balanced when the reading was s. The potentiometer is set so that 
the reading is s and the bridge oofG balanced by adjusting the dial 
switches of the ratio-sct. Let the resistance A of the ratio-set be A, 
Now, by balancing the bridge aptG (i.e. with one galvanometer 
connection changed from d to e) we get A',. These give 


R, 

A,—A, k 
where &k is the ratio of the current through the potentiometer to that 
through the ratio-set. Let the potentiometer be set now so that its 
reading is e and two more balances made, first using omt and G as 
branch points, and then using ont and G. Let the corresponding 


values of A be A, and A’,. Then 
R, I 
A’,—A, k” 
from which it follows that BR.’ AA, 
Re A,—A, 


, I4 


But ea since R is the external resistance as actually used. 


Therefore, E A,—A, 
S A,—À, 
from which the correction to the reading can be calculated if S is 
known. If the potentiometer is compensated 1'/I—1 and is inde- 
pendent of the resistance R, so that R may be chosen arbitrarily. 
It should be noticed that this is the Matthiessen-Hockin method 
of comparing R, with Rj. 

Other descriptions of methods of applying the ratio-set are given, 
but are here omitted. 


CHARGING APPARATUS FOR PRIVATE GARAGES 


BY J. F. LINCOLN. 


The importance of properly charging the battery used in pleasure 
vehicles cannot be over estimated. The mere fact that the difference 
between proper and improper charging of the battery will make the 
difference between a total mileage life of over 15,000, and any fraction 
of this makes this fact easily appreciated. The actual results which 
are got by the usual method of charging at present, I think we will all 
admit, are not perfect. 

The reasons for this are the charging requirements of the lead 
battery, which require a definite cycle ot operations to properly and 
completely charge it, and also on account of the fact that most charg. 
ing is done at night when no attendance is possible, making it neces. 
sary to have automatic devices to take care of the cycle of operations 
mentioned above. The characteristics of the battery as affects its 
charging are the following :— 

First, all lead batteries when charged above a certain rate called 
the gassing rate will tend to throw down to the bottom of the jar 
active material, thus reducing its total life in the same proportion 
that this throwing down goes on. This gassing occurs only at 
extremely high rates when the battery is discharged and at rapidly 
reduced rates as the charge goes on, until when the battery isfully 
charged it will occur at very low values of charging current. This 
means that the successful charging plant must automatically give a 
tapering charge in order to eliminate excessive gassing. 

The second feature which must be very carefully watched and 
which may result in rapid depreciation of the battery is heating 
during charge. If the temperature of the battery runs up above 


| 110? F. the plates soften. This results in deterioration of the battery, 


which, if continued, will materially shorten its life. 

The third difficulty, as mentioned above, is the fact that charging 
must generally be done at night and in the private garage; therefore 
it must be done by apparatus which will automatically give the 
required cycle of charging rates. It is not only necessary that the 
charge should be tapered or stopped automatically, but the charging 
set must do this without any possibility of harming the battery, no 
matter what accidents may occur. 

The fourth handicap that the battery is working under in the usual 
private garage is the fact that the attendant is generally both un- 
skilled and apt to disregard instructions or translate them improperly: 

Because of these difficulties the charging apparatus must have à 
great many automatie features in order to give successfully the 
battery the proper tapering charge and always keep it below the 
excessive gassing rate,and at the same time do this without the 
necessity of any attention. 

Up to the present time, I think all admit that a charger which vill 
automatically perform this cycle of operations without attention has 
not been in common use, The apparatus which has frequently been 
used for charging in the private garage is the mercury arc rectifier. 
The difficulties with this instrument in connection with the charging 
in the private garage are the following: It depends for its cut off, 
that is, the termination of the charge on the rising of the battery 
voltage to equal the line voltage. "This makes the cut off dependent 
not only on the battery voltage, which, as I will show later, cannot be 
safely relied upon as a means of cut off, but it also makes the ter- 
mination of the charge dependent upon the fluctuation of the line 
voltage This means that a rising of the line voltage after the 
battery is put on charge will result. in an overcharged and 
damaged battery while a lowering of the line voltage will result 
in a battery only partially charged which will finally sulphate 
besides inconveniencing the user. When we remember that 
voltage fluctuation above and below a mean point sufficient to cause 
either of these contingencies is very frequent, particularly on long 
lines, it is easy to see why this method of cut off cannot be made 
dependable. This limitation of the rectifier is so well understood 
that it is very seldom that the voltage cut off is depended upon for 
giving the battery a complete charge without attention. Generally 
the battery is put on at a rate which will make it certain that 1t will 
cut off before a complete charge is put in and the charge is complet 
some time, when the battery can be carefully watched. 

The glass tube of the rectifier deteriorates with use and must be 
periodically renewed. The guarantee of 300 hours’ use put on these 
tubes by the manufacturers will give some idea as to their life, and 
this source of expense has a very appreciable bearing on the tot 
cost of charging. | 

The rectifier cannot be used with the usual size of pleasure car 
battery at the rates at which the charge should be finished or at which 
the overcharging should be given. A rate of 10 or 12 amperes 18 the 
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lowest stable rate which the tube will maintain under the usual 
voltage conditions as found in usual residence districts. This rate 
is altogether too high for the finishing of the charge and results in 


injurious gassing to the battery each time a charge is completed. 


Since the battery voltage is dependent upon a number of various 

henomena, among which is the age of the battery, temperature, 
condition of the plates as regards sulphate, specific gravity of the 
various cells, short-circuited cells or partially short-circuited cells 
and drop in the charging lines, it is quite evident that any device 
When 
it is also remembered that very often battery voltage will rise to its 
maximum point before the battery is completely charged, and under 
extreme conditions will even rise above its maximum charged voltage 
before 10 per cent. of the charge is put in, it is easy to understand 
Specific gravity of 
the electrolyte is the most reliable method of determining the con- 
When we also take into considera- 
tion the fact that a battery may be ruined in a comparatively short 
time by improper charging so that jts life will be cut down'to a frac- 
tion of what it would be under proper conditions, it is easy to see why 


which depends on voltage for cut off cannot be made reliable. 


why difficulties with this scheme are frequent. 


dition of the charge of lead cells. 


these automatic devices dependent on battery voltage which when 


properly handled are beautiful in their action, yet when improperly 
handled, as they are very apt to be in the usual private garage, 


become a positive menace. 


Let us consider what the ideal charging plant for the private garage 
would be. First, it is essential that the plant put into the private 
I say that advisedly 


garage first of all should not require attention. 
from my experience with probably 3,000 or 4,000 privately charged 
batteries and their operation. 
such a construction that no matter how long the battery is left with- 
out attention the plant will not damage the battery. Third, the 
charger must be of such a type that it will put in a complete charge 
without any attention. Fourth, it must be able to charge the battery 
throughout the complete charge and overcharge without harmful 
gassing. Fifth, the battery also must without attention be fully 
charged and the temperature of the battery must not rise above 
110°F. Sixth, there must be no depreciation of the charging appa- 
ratus which will necessitate the replacing of the parts or such replace- 
ment must be only occasional. Seventh, the cost of the plant must 
besmall Eighth, overcharging with the charging apparatus should 
be automatic and should be complete enough so as to eliminate the 
possibility of the plates sulphating. Ninth, the efficiency of the 
outfit, that is, the charging cost all features being taken into con- 
sideration, should be high enough so as to make the burden of charging 
current cost as small as possible. 
_ We have now described what I believe all will agree would be an 
ideal charging plant. I will now describe the outfit which, I believe, 
comes closer to fulfilling these requirements than anything else which 
has been put on the market. | 

The Lincoln electric charger is a motor generator set, extremely 
compact and light in weight. It operates at 1,800 revs. per min. for 
60-cycle supply and 1,500 revs. per min. for 25-cycle supply. The 
motor is a single-phase non-starting induction motor with a very low 
resistance squirrel-cage winding. The generator is a two-pole inter- 
polar machine compound wound with a characteristic which &p- 
proaches as closely as is possible for the size of the machine and work 
to be done, a constant voltage generator. There is furnished with 
this outfit and wired to it, a steel cabinet in which is mounted a 
standard knife switch with a number of special jaws for complete 
control of the apparatus and so arranged that the following sequence 
of events takes place as the switch is closed. First, the shunt field 
T closed from the battery, thus exciting the shunt field fully. 

he second contact is a short circuit on the series field and the 
closing of the armature circuit across the battery. This allows 
the set to run up to practically synchronous speed, the generator 
acting as a motor supplied by current from the battery. The third 
contact is the closing of the motor leads to the alternating-current 
Wink The fourth contact opens the short circuit on the series field. 

these contacts are made by merely closing the four-pole switch 

mentioned. 

Because of the special construction of the magnetic circuit and on 
account of the Compound winding the starting rate is up to the 
n capacity of the set, on a totally discharged battery. As 
dec eharge goes on, the counter E.M.F. of the battery rises, thus 
oe the charging rate. This, however, after the first hour 
in rd 9 a nearly constant rate, and a very large part of the charge 
Wes Put in at a rate of approximately 1} amperes per plate. In 
ie Words, on a 13-plate battery the most of the charge will be put 
n a practically constant rate between 20 and 17 amperes. When 
Ry 85 per cent. of the charge is put into the battery, this 
i begins to rapidly decrease as the battery voltage again starts to 

rapidly, and when the battery is completely charged, this rate 


Second, the plant also must be of 


will drop to less than 4 ampere per plate, or in the same 13-plate 

battery mentioned above, approximately 6 amperes. If the charge 
is continued beyond this point this same 6 amperes or less will con- 
tinue to flow into the battery until it is manually out off. A full 
battery charge takes approximately 12 hours. 

From the description of this machine and from the description of 
its operation it is evident that there is nothing automatio which 
must be adjusted nor are there any adjustments necessary for the 
use of this machine in actual service. —  . 

Now let us consider the point which really in the last analysis 
determines the relative values of this or any other charging instru- 
ments, that is, the total cost of charging current cost, depreciation 
of the charger and depreciation of the battery caused by' the charger. 
There is not the slightest doubt that if the apparatus described will 
do certain work for less money than any other apparatus all things 
being considered, that it is the one which should be used, and is 
superior to other apparatus for the same purpose. 

The cost of charging is made up of three items : (1) Cost of current, 
(2) depreciation of the charging plant, and (3) battery depreciation 
caused by charging. 3 

To get the total cost of charging, let us assume a standard equip- 
ment as follows: Battery to be 40 cells, 13 plate; average miles per 
charge, 80; ampere-hours input for full charge, 180; battery cost, 
$250.00 ; and cost of current, 4 cents per kilowatt-hour. 

First, let us consider the current cost for charging this equipment 
with the rectifier and also with the Lincoln electric charger. The 
electrical efficiency of the Lincoln electric charger is about 10 per cent. 
Jess than is the efficiency of the rectifier. This will make the cost of 
a complete charge on the above equipment 86 cents with the mercury 
arc rectifier and 96 cents’with the Lincoln electric charger, or a cost 
per mile of $0-0108 as compared with $0-012 per mile. 

Second, the depreciation of the charging plant. It is evident from 
the description of the Lincoln electric charger that the depreciation 
will be extremely small. Five per cent. a year will cover this without 
doubt, which amount is negligible, in fact, the depreciation of the 
rectifier outside of the tube,’would be equally as great if not greater. 
The tube depreciation of the rectifier would be 7 cents per hour, taking 
the present-day guarantee as to tube life and cost as a basis. This 
amounts to approximately 52 cents per charge, or 0-0066 cent per mile. 

Third, the deciding factor, however, is not the cost of current or 
the depreciation of the charging equipment, but is the battery depre- 
ciation which, in comparison with the other two items, is large enough 
to almost disregard them. A battery charged with the rectifier 
under usual conditions must finish at a rate of from 10 to 12 amperes, 
unless closely watched, as this is the lowest stable rate which can be 
maintained under average conditions of voltage regulation in the 
usual residential section. Close watching, of course, at night is im- 
possible, therefore, this is the finishing rate which is actually used by 
all rectifier charged batteries. "This rate will badly gas the usual size 
of pleasure vehicle battery when fully charged and will shorten its 
life on this account. In warm weather it is impossible to complete 
the charge of a lead battery at these rates without overheating it and 
softening the plates besides causing the deterioration spoken of on 
account of gassing. Because of these facts, the average life of the 
rectifier charged battery will not exceed 7,500 miles. "This is the 
result of data compiled from the life records of several hundred 
rectifier charged batteries. "The average life of a battery charged on 
& non-gassing and non-heating schedule will be at least 15,000 miles, 
as shown by life records of batteries charged under these conditions. 
Any battery manufacturer, I am told, would be willing to guarantee 
such a life record, providing the user can guarantee to him that the 


‘battery will never be gassed under charge nor the temperature rise 


above the specified limits. 

With these facts as a basis, the average depreciation of the battery 
on a basis of 7,500 miles is 34 cents per mile. With 15,000 miles as 
a basis, the battery depreciation becomes 1-7 cents per mile. Taking 
all costs, therefore, together the cost of charging by the use of the 
rectifier becomes approximately 5-1 cents per mile as compared with 
the electrie charger cost of 2-87 cents per mile. 

It may be interesting to give the experienoe of the writer with his 
own electric car in connection with charging, I have been driving for 
three years a model 18 Detroit roaster equipped with 24 cells of 11. 
plate Philadelphia battery. During the first year I had accidents 
which have resulted in broken jars, and at that time I had the battery 
pretty carefully looked after as each time a new jar was put in by the 
person who made the replacement, the gravity of the cells was evened 
up. However, in the last two years the gravity of these cells has not 
been taken and they have received no attention outside of the 
charging which was necessary. I am at the present time getting 
about 75 per cent. of the mileage which I got the first year at the 
maximum point. I have driven this car over 11,000 miles, and, as 
already stated, the battery has had no attention, although I believe 
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that the time is approaching when I ought to have the battery 
washed. There is not the slightest doubt that the mileage life of 
this battery will be in excess of 15.000 miles. and there is also no 
doubt in my mind that the reason for this is the fact that the battery 
has never been warm under charge and has also never gassed under 
charge. | 

A neighbour of mine who has a car of the same make with the same 
size of battery although in a different model, has made his first re- 
placement at the end of 6,250 miles and will very shortly have to 
make his second replacement of his battery. This is being charged 
by a different type of apparatus, and in a great many cases at least 
has become dangerously hot and also always finishes at a badly gassing 
rate. While the two cases sighted do not make a law, I think there 
is no doubt that the difference in mileage is the result between proper 
and improper charging. I also believe that any battery manufac- 
turer would be willing to make guarantees of mileage equal to the one 
that I am getting if he was assured that no gassing nor heating would 
occur during charging. 


OVERLOAD PROTECTION ON ALTERNATING-CURRENT 
CIRCUITS BY TRIPPING DEVICES.* 
BY C. €. GARRARD, 


Direct CONNECTION OF CIRCUIT-BREAKER TRIP COIL ON 
SECONDARY OF CURRENT TRANSFORMER. 


This arrangement is shown in Fig. 1, and can be recom- 
mended only for a limited number of cases. It, of course, 
gives an instantaneous release. The great objection to it is the 
large load (about 25 to 50 volt amperes, or more, at full-load) 
which it imposes on the current transformer. The alteration of 
the position of the plunger in the solenoid for the purpose of 
altering the calibration, oft-times, if the current transformer be a 
small one, alters the ratio of the same, and affects, therefore, 
the accuracy of any instrument fed off the same current trans- 
former. For this reason watt-hour meters should never he 


Fic, 1.—DIRECT CONNECTION OF TRIP COIL ON SECONDARY OF 
CURRENT TRANSFORMER. 


placed in series with such a trip coil, but if the transformer be 
not too small an ammeter may be so placed. A very great 
improvement of this arrangement is to shunt the trip coil 
with a time limit fuse. This reduces the load on the 
current transformer enormously, and enables it to be used for 
operating wattmeters, and watt-hour meters, in addition to 
tripping the circuit-breaker in the event of an overload. 


INSTANTANEOUS RELAYS FOR OVERLOAD PROTECTION. 


These are sometimes, although not very often, used. They 
are simple in construction, and consist of an electromagnet 
attracting an armature or a solenoid sucking up a plunger. 
This has the effect of closing a pair of contacts in the trip-coil 
circuit and tripping the breaker. 


INVERSE TIME ELEMENT OVERLOAD ALTERNATING-CURRENT 
RELAYS. 


Inverse time element alternating-current overload relays are 
installed to protect out-going feeders. They are constructed 
to come into operation on the occurrence of a predetermined 
overload, arid to interrupt the circuit after an interval of time 
which is inversely proportional to the extent of the overload. 
Before describing the individual types of such relays some 
general principles applicable to them all will be considered. 


DISCRIMINATING ACTION OF INVERSE OVERLOAD TIME ELEMENT 
RELAYS. 

One of the most valuable features of such relays is the 

possibility of arranging so that, when several are connected in 


* Copyright. All rights reserved. 
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series one with the other, an overload passing through them all 
will cause them to operate in a predetermined order, and thus 
cut off the fault with the minimum of disturbance of the supply 
system. As an example, consider the layout shown in Fig. 2, 
which shows the diagram of connections of an important two- 
phase Continental plant. It will be seen that there are three 
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Fig. 2.—Lay-our ILLUSTRATING USE OF DISCRIMINATING TME- 
ELEMENT RELAYS. 


maximum time element relays in series, (1) primary of trans- 
former relay, (2) secondary of transformer relay, (3) feeder and 
synchronous motor relays. It is necessary to set the above 
three relays in such a manner that the order in which they will 
operate, in the event of a sufficient current flowing, will be first 
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Fic. 3.—CALIBRATION CURVE OF WRONGLY DESIGNED TIME-ELEMENT . 


CIRCUIT BREAKER SET TO OPERATE AT 100 AMPERES. 


(3), then (2), and then (1). This sequence must hold good 
under all conditions, no matter how great the overload. This 
latter point is the most, important one, and in order that the 
purchaser should be certain that the proposed scheme will be 
satisfactory, he should procure from the makers of the relays 
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complete curves showing the calibrations under all conditions. 
The calibration curves obtained from the different varieties of 
relays are all at first sight very similar, but closer examination 
reveals important differences. As an example, consider 
Fig. 3, which is the calibration curve of a relay which would be 
unsuitable for this work. It will be seen that the time taken 
to operate is shorter the greater the degree of the overload. At 
a certain definite current, however, the time is zero—i. e., the 
device ceases to be a time-element cutout, and becomes an 
instantaneous-action one. Experience on high-tension sys- 
tems has demonstrated that the currents which flow, ad- 
mittedly for very short periods, on the occurrence of a bad 
short or earth are enormous, much above the usual settings of 
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Fio. 4.—CaLiBRATION CURVES oF INVERSE TIME-ELEMENT RELAYS 
SHOWING DISCRIMINATING ACTION ON HEAvY OVERLOADS. 


the protective apparatus. Under these conditions, if the 
system were equipped with a number of relays having calibra- 
tion curves similar to Fig. 4, their discriminating action ceases 
to exist. The switches act just as if they were controlled by 
simple solenoids, and it is a matter of chance which one comes 
out first. Probably the one nearest the generator operates, 
and the whole, or large part of the system, is shut down. 

Fig. 4 represents the curves of the relays designed for the 


disc revolves below synchronism, due to the damping. By 
suitable dimensioning of the parts any minimum time can be 
made to correspond to synchronous speed of the disc. It 
follows that under all conditions, including that of very heavy 
overloads, the relays will operate in the order C, B and A. 


INFLUENCE OF NATURE OF LOAD ON ALLOWABLE TIME 
ELEMENTS OF ALTERNATING-CURRENT AUTOMATIC 
CIRCUIT-BREAKERS. 


It is usually difficult to say beforehand what time calibra- 
tion will be found most suitable for any particular set of 


Seconds to operate. 
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120 140 160 180 
irt sa amperes in controlled circuit. 
Fig. 6.—CALIBRATION CURVE OF 25-PERIOD 6,600-voLT SUB-STATION 
MAXIMUM TIME-ELEMENT RELAY WITH INDUCTION Motor GENERATORS 
IN SUB-STATIONS. 


conditions. Relays, therefore, should ‘be provided with 
means whereby their calibrations as regards time and current 
may be independently adjusted within wide limits. Speaking 
generally it may be stated that sub-stations containing syn- 
chronous machinery require shorter time-element breakers than 
those containing induction motors. As an example, the 
curves in Fig. 5 show the calibration curves of relays supplied 
for use on the feeders of a 6,600-volt generating station, having 


scheme (Fig. 2). These curves give the calibrations of the , sub-stations consisting almost exclusively of induction motor- 
generators. The three curves on Fig. 5 represent the calibra- 
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relays themselves. To get the corresponding calibrations 


S sius 
Fic. 5.—CALIBRATION CURVES OF TIME-ELEMENT FEEDER RELAYS WITH INDUCTION MoTOR-GENERATOR SUB-STATIONS. 


When idi in conjunction with the current transformers, one 
has simply to multiply the horizontal ordinates by the ratio of 
the current transformer. The important point is that these 
Curves are asymptotic at large overloads to certain definite 
times. Thus, no matter what overload is put on, the minimum 
times are never less than 2, 1-4 and 1 seconds for A, B and C 
respectively. The reason of the existence of a minimum time 
13 that the particular relays in question operate on the induc- 
tion principle, and the minimum time corresponds to syn- 
chronous speed of the rotor. With moderate overloads the 


tions of the relay at three different current settings. In order 
that the induction motor-generators should, under all eireum- 
stances, operate before the feeder breakers, the switches con- 
trolling the motors were fitted with relays having the calibra- 
tion curve shown in Fig. 6. It will be seen that the minimum 
time of operation of the motor relay was approximately a 
that of the feeder relay. 

Relays having time elements were subsequently Gistelled 
on the outgoing feeders on a similar 6,600-volt system, 


| except that in this case the sub-station machinery con- 
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sisted almost exclusively of 50 cycles synchronous motor- 
generators. The difficulty was at once experienced that, with 
the comparatively long-time elements, whenever a severe high- 
tension short came on the system, the shock was so great that 
a great deal of the synchronous sub-station machinery fell out 
of step. Generally a swinging of the current to and from the 
sub-stations was set up, which increased until the motors fell 
out of step. 

In order to get a satisfactory result it was necessary in this 
case to shorten the time elements to the curve given in Fig. 7, 
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Amperes through relay. 
Fra. 7.—CALIBRATION CURVE OF OUTGOING-FEEDER RELAYS, FEEDING 
‘SUB-STATIONS CONTAINING 50-PERIOD SYNCHRONOUS MACHINERY. 


Seconds to operate. 


0 
1 


so that the system should be able to clear itself of short-circuits 
without any danger of affecting the synchronous machinery 
other than that fed by the faulty feeder. 


CONNECTION OF MAXIMUM CURRENT RELAYS ON THREE-PHASE 
CIRCUITS. 


For three-phase three-wire systems two relays are necessary 
per circuit-breaker to afford complete protection, but for four- 
wire systems, or where the neutral point is earthed, three relays 
are required. Polyphase relays in which the separate phases 
operate upon a common moving element are bad, and should 
not be used. 

The relay should be made up of two, or three, separate and 
distinct single-phase units. The same number of current 
transformers should be used as single-pole relays. Attempts 
have been made to economise in the number of relays by con- 
necting them on the “ reversed V " principle. While this sys- 
tem of connection can be safely used, say, for operating 
balanced load wattmeters, it should never be used for the 


sves. 


C.T.=Current Transformer 


3-phase 3-wire Circuit. 


Fia. 8.—FAuLTY RELAY CONNECTIONS (REVERSED V) ON THREE- 
PHASE THREE-WIRE CIRCUIT. 


working of protective apparatus. The reason of this will be 
seen from the following paragraphs :— 

Maximum Relays Connected on the “ Reversed V " Principle. 
(a) Three-phase Three-wire Systems.—For three-phase three- 
wire systems two separate single-pole relays are theoretically 
necessary to afford complete protection. When using the 
“ reversed V” connection, however, a single one-phase relay 
only has been installed, but in conjunction with two current 
transformers, so connected that the current in the relay is the 
vectorial resultant of the current in each of the phases in which 


the current transformers are situated (Fig. 8). A superficial 
examination would lead one to think that, as the relay current 
is the resultant of the currents in the two phases, an overload 
in either will cause the relay to operate and thus afford com- 
plete protection. On working out the currents in the relay 
vectorially, however, it will be found that the protection 
afforded by this method is doubtful. We will assume the 


normal full-load secondary current of the transformers to be : 


10 amperes, and that the relay is set to operate at 200 per cent. 
of full-load current—that is, it will operate when 34-6 amperes 
flow through it. If, now, the overload occur on both the 
phases connected to the relay, and the phase displacement in 
each phase is the same, then the circuit is opened when 90 


Fia. 9.—Vector DIAGRAM OF RELAY CONNECTED IN REVERSED V 
METHOD. 


amperes secondary current flows in each phase. It is quite 
likely, however, that the overload will only occur on one of the 
phases, and in this case the phase displacement will most 
probably not be the same in each phase. If the angle of lag in 
each phase is equal, and only one of them is overloaded, it will 
require 282 per cent. full-load current in the single overloaded 
phase to cause operation. Should, however, the current in the 
overloaded phase lag 60 deg. more than the other phase, 
which is quite possible, then the current in the overloaded 
phase would have to increase to 386 per cent. of full-load 
current before the circuit is broken. That is to say, with this 
scheme of.connections, and the circuit-breaker set so that it 
comes out with the ordinary test at 100 per cent. overload, one 
of the phases, and, of course, the unprotected phase, could be 
overloaded to the extent of 200 per cent. or 300 per cent. over- 
load without the circuit being opened. It will be agreed that 
such a scheme of protection is somewhat illusory. 

The figures given above can be obtained from a simple clock 
diagram (Fig. 9). The three full-load normal currents are 


l Maximum Relays. 
, RRR- Relaus. 


Generator C.T.- Current Transformer | 


Fia. 10.—CoNxNEcTIONS or THREE-POLE MAXIMUM-CURRENT RELAYS 
IN THREE-WIRE THREE-PHASE CIRCUIT. 


OA, OB, and OC. If OE—20A, then ED —the current through 
the relay which causes it to operate. If a circle with radius 
= DE be struck from A as centre, then the current flowing in 
the phase OC for any particular angle of lag z is OF, it being 
supposed that the current OA remains constant. The two 
current transformers are, of course, in phases OA and OC. 

As stated above, two relays and two transformers are theo- 
retically sufficient for the three-wire system. On very im- 
portant systems, however, where absolute reliability is essential, 
it will pay to instal a triple pole relay fed by two current trans- 
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formers connected in star. The argument in favour of this f à fault occur at the same time on both the feeder, which is 


is as follows :— 
It must not be forgotten that a relay consists of moving 


parts, and is necessarily a somewhat delicate piece of apparatus. 
Such a device is undoubtedly liable to fail in its action, although, 
of course, with careful manufacture and upkeep, the risk is but 
small. Nevertheless, any such apparatus consisting of moving 
parts must be subject to this danger. On the circuit in ques- 
tion, therefore, equipped with two single-pole relays only, in 
the event of a short coming on which affects only two of the 
phases, one of which is not equipped with a relay, the operation 
of the circuit-breaker depends on the one relay working properly. 
It is now obvious that, if each phase has a relay, the circuit- 
breaker would operate due to either of the relays working 
satisfactorily. The chances that two relays on one circuit are 
both simultaneously out of order are very much less than in 
the case of à single relay. This argument does not, however, 
apply to the current transformers, and there is no reason to 
instal more than two of these. The current transformers 
do not contain any moving parts, and from the nature of things 
are much less liable to get out of working order than relays. 
The scheme of connections to be recommended here is shown 
in Fig. 10. The same argument as outlined herein for maxi- 
mum relays also applies exactly to reverse power relays. 
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3-phase 4-wire Circuit. 


Fic. 1l.—FaAvLTY Retay Connections (REVERSED V) ON THREE- 
PHASE FouR-WIRE CIRCUIT. 


(b) Three-phase Four-wire Systems.—The three-phase four- 
wire “ reversed V " system is shown in Fig. 11. It will be seen 
that three current transformers are provided, but only two 
relays are used, the idea being to save the cost of the third 
Telay. At first sight it would seem that, as 


Current in R, — current in c-4-current in a, 
and Current in R,— current in b+ current in a, 


there could not be an abnormal current in any one of the three 
current transformers without there being a corresponding 
current in R, or Rg. 

Exactly the same consideration, however, can be applied 
to this case as in the three-wire case, as it is quite possible for 
one phase to be overloaded, since it has a return path through 
the fourth wire. If this overload has a large phase displace- 
ment relative to the currents in the other phases, then the 
condition may arise of very big overloads in the one phase 
and the circuit-breaker not operating. | 

The only safe arrangement is to have the same number of 
relays as current transformers. l 

Referring again to the scheme of connections shown in 
Fig. 10 (three-wire three-phase), it will be noticed that, should 


unprovided with a current transformer, and the winding of the 
machine, it is possible for a short-circuit to take place which 
would not affect any oneof the relays. This can only be 
guarded against by installing three current transformers as 
well as a triple-pole relay. For really important and large 
Systems there is no doubt this scheme is the proper one to 
adopt, whether the neutral be insulated or not, as it provides 
the maximum"amount of safety. 


(To be continued.) 


POWER CIRCUIT INTERFERENCE WITH TELEGRAPHS 
AND TELEPHONES.* 


BY S, C. BARTHOLOMEW. 


In dealing with the subject I purpose considering separately the 
three different tvpes of commercial power circuits, viz. :— 


Electric light and power systems, 
Electric tramways, 
Electric railways. 


The matter can be further divided into (a) the “ lay out `° of the 
power system as affecting interference, with telegraphs and telephone, 
and (b) the steps which may be taken to minimise those effects by 
alterations to the telegraph and telephone circuits. (a) The proper 
“lay out " and method of working the power system is more im- 
portant than (5), and it differs with each type of commercial circuit. 
On the other hand, (5) the special treatment of telegraph and tele- 
phone circuits may be effective whatever type of commercial circuit 
is the source of the disturbance. Interference with telegraph and 
telephone circuits may be caused either by leakage, induction or a 
combination of both. Inductive effects are usually felt on telephone 
circuits and not on telegraphs in this country, the important excep- 
tion being the single-phase railway where induction is the chief cause 
of interference with telegraphs. It should be remembered that 
transpositions and revolving as applied to telephone circuits to pre- 
vent inductive interference cannot be employed with telegraph cir- 
cuits. 

For the sake of brevity, telegraph and telephone circuits will be 
referred to generally as communication circuits, and where telephone 
circuits are mentioned as such, it will imply revolved lines, except 
where single-wire telephones are dealt with. 


ELECTRIC LIGHT AND POWER SYSTEMS. 


Electric light and power systems in this country are classifiec, 
tccording to voltage employed, under four headings: Low pressure, 
up to 250 volts; medium pressure, 250 volts to 650 volts; high 
pressure, 650 volts to 3,000 volts; and extra high pressure, above 
3,000 volts. The distribution in the great majority of cases is under- 
ground, but there has been an increase in the number of overhead 
lines during the last few years. 

Electric light and power systems are not allowed to have more than 
one earth connection on any distinct circuit, and this embargo has an 
important bearing on the matter under discussion, as the use of the 
earth as a return path for the currents employed is thus debarred. 
There is an exception to the rule, however, in the case of the Thury 
system, and here an earth return is permissible in case of the failure 
of a main. However, as the current is limited to the fixed amount 
of 100 amperes trouble is not anticipated from this cause. It can be 
taken that owing to the general restriction of one earth connection 
for each complete circuit leakage interference is very rare from elec- 
tric light and power systems. 

Post Office circuits usually follow road routes, whilst the high or 
extra-high pressure power circuits (650, say, to 20,000 volts) are not 
allowed along roads, although they may cross roads. It is only in 
case where a power route runs parallel to a road, or where both 
routes are on private property that exposure is experienced. It is 
from this type of circuit that trouble has been experienced. All 
these circuits have practically the same system—three-phase three- 
wire. When thestep-up transformer is star connected on the secondary 
side with the neutral point earthed it has an important bearing on 
the question of interference. The currents and voltages in the three- 
line wires should tend to cancel so far as producing an external field— 
that is, assuming, as is usually the case, that the load on the lines is 
balanced—and any neighbouring communication circuit should be 
subjected only to the resultant field due to unequal exposure to each 
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of the three lines. The effect of this can be reduced, however, by 
revolving or transposing the power wires in the same manner that 
telephone wires are revolved. It should be remarked in passing 
that the transposition of power wires is of great importance where 
the voltages are very high. A case is on record in America where a 
140,000-volt line induced potentials of 2,300 volts in a neighbouring 
telegraph line. By transposing the power wires the induced poten- 
tial was reduced to between 20 and 30 volts. In addition to the 
resultant field due to what has been called the “ balanced voltage 
and currents " in the power circuits there are other fields summed up 
as '* residual voltages and currents," which are much more serious in 
their effects and difficult to get rid of. 

Although we have no such system in this country, the highest 
voltage employed on an overhead line here being 20,000, we have 
been troubled by inductive interference in a few cases. It has been 
possible to remove the trouble in some instances by removing the 
earth connection from the reutral point of the star windir g, whilst in 
other cases ro improvement has been effected bv such a course. The 
removal of the earth conrection cannot be lightly uncerteken on 
some systems, however, as when the plant has been cesigned to 
stand a cer‘ein maximum voltage er gineers do rot like to take the 
risk of subjecting it to the much higher voltage which may occur 
with the earth connection removed. ln some such cases a resistance 
in the earth connection has reduced the interference to a minimum. 
Inductive resistance is likely to be more effective than ron-inductive 
resistance, but there is more likelihood of dangerous surges being set 
up if that kind is used. 1t should be explained here that a resistance 
in the earth connection is the normal arrangement on some systems, 
as it limits the current in the event of earth faults, and this is no 
doubt a good arrangement from the Post Office point of view. In 
the cases where the trouble cannot be removed by the insertion 
of resistance or removal of the earth connection the inductive effect 
is probably due to the resultant effect of the balanced voltages and 
current in the power line, and improvement is to be looked for in 
such a case by transposing or revolving the power lines. Such a 
© urse is of no use where the effect is due to the third harmonic. 
The author then refers to the recommendations on this question of 
the Joint Committee on Inductive Interference to the Railroad Com- 
mission of California, whose report was abstracted in THE ELEC- 
TRICIAN of October 30, 1914, p. 112. 

The presence of power circuits in the vicinity of post office tele- 
phones always requires a high standard of maintenance for the 
latter. Small faults that would cause little trouble were the power 
circuit non-existent, now prove annoyances of considerable magni- 
tude. Apparatus that was thought to be accurately balanced is 
found to be wanting when exposed to the searching effects of the 
sirong fields. This is specially noticeable if the apparatus is earth 
connected, as the capacity discharge through the apparatus will 
effectively show up any want of balance in the impedances. It may 
be possible that the section of line is in perfect balance as regaris 
insulation capacity and conductor resistance, and taken alone no 
trouble is experienced. The circuit is, however, liable to be placed 
in connection with any number of other circuits, some of which must 
be faulty. The faulty circuits at once bring on the trouble in & 
violent form. This latter trouble can be avoided by making ail con- 
nec‘ions between the affected circuit and others through trans- 
formers or repeating coils. By this means the connection of a 
faulty circuit does not upset the balance on the lines subject to the 
interfering field. Such a procedure necessitates in -certain cases 
alterations in the calling arrangements, and it also involves a loss in 
speech efficiency. There has been, however, considerable improve- 
ment in repeating coils during the last few years, and the loss should 
not exceed two miles. 

Beforeleaving this portion of the Paper, I should refer to two cases 
in which overhead wires were interfered with by underground power 
mains. In one instance, a single-phase system was the culprit, the 
mains being concentric. The outer conductor was earthed at the 
power station, but tests showed no leakage currents. The mains 
being underground static effects were ruled out. The electro- 
m ;gnetic effects from both conductors should have neutralised, as 
the mains being concentric and the current in both conductors the 
same, the interference was considerable, and the only conclusion 
that could be come to was that the conductors in the concentric 
main were not co-axial, and hence an external electro-magnetic field 
was set up. 

In another case the system was three-phase three-wire with under- 
ground mains. Here the trouble was cured by inserting an inductive 
resistance in the earth connection to the neutral point on the star- 
winding on the transformer. The amount of the charging current 
can be gauged in this case by the fect that 10 amperes only was the 
normal working current on the extra-high-tension mains, and yet a 

current of 2 amperes was shown as passing through the earth connec- 
tion, although the mains were in good order, so far as leakage was 


concerned, The disturbance to the overhead telephone circuits in 
this instance was probably due to the fact that the C.B. system 
was used, and the earthed wires on the disengaged circuits carried the 
alternating current up into the line and so affected working circuits, 

In both the above cases the mains causing the trouble could be 
easily traced by means of a search coil. A search coil is simply a 
coil of wire with a telephone receiver in circuit. A very convenient 
form is made by taking a piece of simplex or other tubing about 3 ft. 
long, and threading through it flameproof wire 1/12} to between 30 
and 40 turns. When completed the coil should be in the form of a 
rectangle with sides of 3 ft. and 1 ft. "This can be arran ged by lacing 
the other three sides. 


ELECTRIC TRAMWAYS. 


Leakage currents from tramway systems have caused trouble on 
telegraph circuits, even though the Board of Trade Regulations have 
been observed, but the cases have usually been met by the addition 
of resistance to the circuits with corresponding increase in battery 
power. In certein cases where railway block signalling circuits were 
concerned, the provision of a metallic return had to be resorted to. 
It will be noted thet direct current is usel on these systems, and 
no irauctive troubles might be anticipated. This is not the case, 
however, and although it cannot be said that there is widespreed 
disturbance, considering the magnitude of the tramway systems of 
the kingdom, yet there are a number of systems giving trouble, and 
it is possible that some systems not causing disturbance at present 
may do so in the future. This last point has reference particularly 
to changes that may be made in the working of local exchanges—i.e., 
the conversions of magneto exchanges to common battery working. 
The introduction of the cord circuit with earthed battery and repeat- 
ing of retardation coils brings into operation conditions which are 
much more sensitive to inductive effects than those obtaining with 
the magneto systems. 

It should be made clear that the disturbances produced in tele- 
phone circuits by tramways are not due to the variations in load but 
to high frequency pulsations. These pulsations may be divided into 
two, (a) a fluctuating note produced by the motor on the car, and (b) 
a constant note produced by the machine supplying the current. Of 
these (a) is the most common. It would appear that (b) was mostly 
associated with a particular type of machine supplying the direct 
current, viz., the rotary converter. As regards (a) this disturbance 
which is clearly associated with the speeding up of the cars is prob- 
ably due to coils being short-circuited by the brushes, by vibration of 
the brushes, and by sparking. The intensity of the disturbance 
would appear to have some connection with the lay out of the tram- 
way system. In the case where an underground cable carries the 
main current, the trolleys being cut up into half-mile section, each of 
which is joined to the feeder, the static effect is confined to an 
exposure of half-a-mile, as the feeder being underground does not 
come into play. In the case where the current is fed directly into 
the trolley wires it will be seen that an exposure of many miles to the 
static effect is experienced. Whatever the cause, however, on à 
system laid out with a continuous trolley wire known to the author, 
the noise from the cars far exceeds the disturbance experienced on 
other systems. i 

With regard to the pulsating current (b) this has not been noticed 
generally—it came into prominence recently. In the cases in question 
fairly high-pitched constant notes have been produced in telephone 
circuits running near the tracks, and from the constancy of the notes 
it was assumed that alternating current mains were to blame. The 
first case of this kind that I investigated appeared mysterious, as 
no disturbance could be picked up with a search coil at the point 
where the telephone and power lines were in close proximity, and 
trouble might be expected, the lines being widely divergent at all 
other points. The reason for this was seen subsequently when 
it was ascertained that this particular section of the route was fed by 
a separate direct-current machine with its own prime mover. In 
this case it was possible to detect the presence of the pulsating 
current produced by the rotary converters at a distance of 50 yds. 
from the track by the aid of a search coil, and the power engineer 
was quite astonished at the behaviour of his direct-current mains. 
The note could also be picked up from iron railings and neighbouring 
pipes, and it was the easiest thing possible to trace the course of the 
underground power mains all over the system. Since this case came 
under notice others have developed, and there is little doubt that toa 
telephone engineer there is something sinister about a rotary con- 
verter. There are three likely steps that may be taken to reduce or 
remove the pulsating current. If the tramway system has stand-by 
batteries those kept floating in circuit should absorb all the pulsations. 
A choking coil would also no doubt flatten out the ripples, but there 
might be difficulty in designing a proper coil so as to effect the purpose 
and yet keep the losses within reasonable limits. A third method 
which I have tried with some success is to short circuit the machine 
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with condensers. The tests I have made have been only trial and 
error, as in the case in question the frequency and voltage of the 
ripple were unknown, but all observers agreed as to the reduction 
in the noise. 

A very great improvement was effected in the case referred to by a 
different arrangement. The trolleys are fed from sub-stations several 
miles apart, and it was ascertained that the greatest disturbance 
occurred when both stations were in operation feeding the line in 
parallel. By the simple expedient of disconnecting the trollevs at a 
point halfway between the stations the pulsating current was reduced 
considerably. The rearrangement simply means that each sub- 
station will supply one portion of the system only. There may be 
times of very heavy traffic when the stations will be required to 
assist each other, but these will be rare. 

As regards steps to be taken with telephone circuits, the first case 
to be considered is the single wire telephone circuit of which there 
are still a number in existence. The usual method is to double the 
circuit for the section parallel to the disturbing route, transformers 
being used at the junction of the single and double wire section. 
There is also another method, which depends upon choking out the 
alternating current from the receiver poriion of the circuit by means 
of the impedance coils. The coils, of course, also reduce the speech 
currents, and to make up for this as much as possible the battery 
power and induction coil ratios are increased. There is bound to be 
some recluction in speech volume, and it is essential that good trans- 
mitters be employed. Another simple remedy which is sometimes 
eflective is to bridge the telephone receiver by a small condenser. 
Here again good transmitters are required. 

As regards double wire telephone circuits perfectly balanced 
circuits are essential, and if the Exchange system is common battery 
Some alteration may be necessary to dissociate the exposed line 
‘circuit from direct connection with the earthed battery and repeaters 
or coils by means of transformers. This, of course, means a certain 
loss in speech and a departure from standard practice. 


ELECTRIC RAILWAYS. J 


There are two systems of electric traction employed on railways 
in this country—continuous current and single-phase alternating 
current. The former system is that commonly used, but it is the 
latter with which this Paper is most concerned, as it has apparently 
proved a bugbear to telegraphs and telephones in whichever country 
it has been introduced. 

There have been a number of cases of leakage from continuous- 
eurrent railways which have been overcome by one mcans or another. 
The first electric railway in London—the South London—- caused 
interierence in its early days, but this disappeared when a different 
method of feeding was introduced. The Central London Railway 
also gave rise to considerable trouble on the telegraph circuits with 
offices near the route. Improvements made on the railway system 
brought about some relief, but resistance coils had to be inserte:l 
permanently in certain circuits. The multiplication of the elece- 
trical railways and tubes in London has not, however, brought about 
much trouble with the actual working of the circuits, but this is not 
due to any special virtues of the railway systems, but to the fact 
that high resistance polarised sounders are now in general use in 
London. Induction has not been much in evidence from these 
railways, although it was found necessary some years ago to double a 
telegraph circuit working with an undulator where it ran parallel to 


the electrified section of the North Easter» Railway at Newcastle. 


SINGLE-PHASE RAILWAYS. 
The most serious troubles with single-phase railways have occurred 


in America and Germany, and there has been a considerable amount 


in this country where we have two railways employing the system. 
Now the " lay out " of the railway is most important, as it con- 
siderably affects the question of interference, and to bring this point 
out Í prcpose to put before you notes I have on the effects on each 
of four railways—one American, one German and the two English 
railways. A brief description of the general system will suflice. 
Alternating current at extra high pressure with a periodicity of 


usually 15 or 25 per second is fed into an overhead contact wire 


through a bow collector to a transformer on the train, and from 
thence returns through the wheels to the source of supply via the 
rails and earth, and jn some cases, and this is important, through 
subsidiary cables or wires, Such a system will produce effects on 
neighbouring communication circuits which can be summarised as 
follows: («) Earth currents or leakage from the track rails. (4) 
Electromagnetic induction from the contact wires, the track rails, 
and the conductors in the cables at the side of the track (if there are 
any such) (c) Electrostatic induction from the trolley wires. 

New York, New Haven & Hartford Railway.—This important 
American railway has at present over 50 miles of track operating 
‘single-phase. The voltage is 11,000 with a periodicity of 25 per 


second. The simplest possible lay out was originally provided, th’ 
current being fed into the contact wire from one generating statio’ 
with the rails and earth as a return. As would be expected this 
working had considerable effects on the neighbouring communication 
lines. The principal effect was electromagnetic induction, the 
electrostatic effect being negligible. Three communication circuit 
lines were affected, and I give briefly the ctfects on each. 


Shore Line.—Length of open line about 23 miles, at distances 
varying between 100 ft. and 5.600 ft. from the reilway. The circuits 
on this route hal voltages of 300 induced in them, sufficient indee 1 
to operate the lightning protectors. In addition to the above volt- 
ages, which were induced by the fundamental current of 25 fre- 
quency, there were higher frequencies produced hy the motors when 
the trains were running which had a serious effect on the telephone 
cireuits. 

New York, New Haren Subway Cable.—'lhe cables in ducts in a 
subway are concerned in this section of 25} miles. The separating 
distance from the railway varied between 300 ft. to 5,000 ft. The 
induced voltage cn the circuits traversing the whole route with 
maximum logd on the railway was 170 volts. Shorter circuits had 
under similar conditions 75 to 150 volts induced. Attention is par- 
ticularly drawn to the fact that underground wires in cables are 
referre l to here. 


Midland Line. —This open line runs roughly parallel to the railway 
with a separating distance of from four to five miles. The length of 
the line is 30-t miles. These circuits had 40 volts induce in them. 
Occasionally, when short-circuits occur between the railway trolley 
wires and the rails, the high voltage operates the protectors and rings 
the subscribers’ bells. To overcome these large induced voltage: 
“neutralising transformers ` have been used on the telegraph and 
telephone circuits with fairly satisfactory results, except so far as 
reducing the noise on the shore line circuits. The application of 
these neutralising transformers is based on Mr. C. F. Sco:t's patent 
specifications Nos. 14,752-3, 1907. 

The transformers contain either 18 secondary pairs and eigh: 
primary pairs or 22 secondary pairs and eight primary pairs. The 
wires joine.| to the primary coils are earthed at each end of the route 
or section exposed to the influence of the electric railway, and it is 
arranged so that the induced effects in the primary wires tend to 
neutralise through the transformer the induced effect of the power 
circuit on the secondary circuits—z.e., the circuits to be protected. 
At first sight it would appear that the primary wires woul: be lost 
for commercial use, but by a method of superimposing on pairs it 
has been found possible to utilise them for telephone circuits. The 
transformers are so designed that with a periodicity of 25 cycles per 
second, and with the normal E.M.F. induced by the railway power 
circuit, an induced potential of 75 volts is produced on the secondary 
circuits opposing that due to the railway circuit. [t is, theiefore, 
possible by arranging for a sufficient number of these transformers in 
series to nullify any induced potentials, each transformer disposing 
of 75 volts. The transformers cause a transmission loss on all tele- 
phone circuits to which they are connected. This amounts with 
three transformers in circuit to 0-6 mile of standard cable in a 
secondary circuit, and 0-7 mile in a primary circuit. lt is stated that 
there is no appreciable “ cross fire" between the telegraph circuits 
working on the transformers, This may be so with circuits working 
at hand speed. but it is doubtful whether interference would not take 
place with high-speed working. 

It should be noted that the transformers are effective only in 


-reducing voltage effects, and have yielded no improvement in respect 


of the high-frequency noise on the circuits. 

In the early part of this year a modilication was made in the lav- 
out of the railway, which, it is claimed, has effected a cure for this 
inductive trouble. The new lav out was designed partly to meet the 
growing demands on the power supply of the system, and incident- 
ally to improve the conditions so far as interference is concerned. 
The new lay-out involved the introduction of auto-transformers, and 
was describe: in THe ELECTRICIAN, May 1, 1914, p. 130. 


Dessau - Bitterfjeld | Line.— This single-phase lire, installel by the 
Prussian Railway Administration, is some 15 miles long. "The 
simple lay-out adopted on the New York, New Haven, in the fir t 
instance, is employed—that is, overheat fec ling with a bonded rail 
and earth return. The system works with 10.000 volts at a periodi- 
city of 15 per second. The Imperial telegraph line with important 
foreign circuits ran close to the track at an average separating dis- 
tance of about 25 ft. These circuits were so disturbed that other 
routes removed from the railway had to be taken. Very elaborate 
investigations were made into the effects on the abandoned wires by 
O. Brauns. The induced electromagnetic voltage found to exist was 
quite startling. Calculating from the observed tests it was shown 
that with a 25 miles’ exposure and with full-load on the power lines, 
a voltage of 800 would be induced in neighbouring telegraph circuits 
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250 volts was actually measured with a moderate load, and to quote 
from a translation of an article on the subject: “ It is consequently 
no longer remarkable that arc lamps which were connected to the 
wires at the Dessau Telegraph Office burned well"  Theindvce»d 
current taken from the parallel conrected telegraph wires was 20 
amperes, which with this voltage amounts to 5 kw. 

Similarly sirorg currents were incuced in single wires in uncer- 
grourd cables, and the cor clusion is drawn that with both overhead 
and uncerground there is dar ger to life if contact is made with these 
telegraph circuits. It was shown by an oscillograph record thet the 
static effcct of the power circuit voltage procuced a fundamertz] 
wave of 15 per second, on which were £00 harmonic oscillatior s. 
This came from the main ger erator, which had a speed of $00 revs. 
per min., ard has CO slots, which means that 900 slots crossed the 
poles per second. In adeition, from oscillographs taken when a 
train Was runrirg, it was shown that the harmonic oscillations shown 
thereon could oriy have been procuced by the reaction of the mo‘or 
Slots on the main power curiert, the number of oscillatiors 
agreeing with the speed at which the train was MOVIE Saas wa bee. 

Midland Raituay, —The system; between Lar caster-Morece mbe- 
Heysham is also laid cut on the s: me simple plan, the current with 
voltage 6,000-7.6C0 at 25 per sccord beirg fed into the lires at 
Heysham, ard returrs via the rails ard earth. The reiurn path of 
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the curvezt wes origirally reported to be somewhat obscure. The 
rails ere conrccted to earth plates in the River Lure at Lancaster, 
and in the sea at Morecambe and Heysham. It was stated that 
recorcir g ir s;ruments in these earth connectiors have rot indicate 
any current passing to earth. "l'es's made to ascertain the currents 
flowirg in the rails also drew blank except at a point quite near the 
generatirg station. On this matter it is well to remember that steel 
rails offer a corsiderable reaciance to alternating current, and no 
doubt in suitable soil the return current is more likely to take a path 
through the earth. The department has only a few wires on the 
Midland Railway at this point, the greatest exposure being four 
wires between Lancaster and Morecambe, distar.ce about four miles. 
One of these was a single wire telephone circuit which was, of 
course, rendered quite useless when the electric working was intro- 
Guced. A quad circuit with A side rel: ve is subject to interference 
at times, but normally the disturbar ce can be biassed out. With an 
exter.sion of the railway sysiem this would probably be impossible, 
as interfering electromagnetic voltage Ir creases with the length of 
exposure, aid would soon reach a point at which the circuit voltage 
would be interfered with. About 16 volts (virtual) has been ob- 
served in neighbouring telegraph circuits zs the combined effect of 
clectromagnetic induction and leakege, but the loads were not heavy 
at the time, and would be cor-sidere bly greater in the holiday season. 
Some interestirg experiments were carried out in co-operatioa 
with the Miclsad Riilway Co.'s officials. In the first case it was 
desired to escertain what actual loss of speech was occasioned by the 
roise introcuced into a telephore circuit by the railway. It was 
fonnd that a telephore circuit ruxning for a portion of its route on 
the railway hil 8 speech value of 7 miles of standard cable with the 
railway not workirg. This was ir creased to 18 miles of standard 
cable with the railway in operatior—that is, there was a loss of 11 
miles owirg to the ircuctive effecis of the railway. The portion of 
the circuit on the railway was rot revolved, however, and Mr. 
Sayers, of the Mialand Co., agreed to erect a properiy revolved loop, 
to eseertein whether the trouble coulJ be overcome by that means. 

An enceavonr was maze at the same time to reduce the inter- 
fererce, but the array gement tried was oriy partially successful. 
Arother point was also investigated e the same time by the aid of 
this s receiv erected Ine, It has been the experierce with railways 
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erected on the Continent that dangerous electro-static charges were 
induced on insulated communication circuits adjacent to the tracks, 
and to reduce this if possible the Midland Company had erected an 
earthed wire between the power circuit and the telegraph line 
runrirg parallel to the track. The position of the wire is shown in 
Fig. 1. The effect of this wire combined with the earthel tele. 
graphs on the same lire resulted in a considerable retuction of the 
electrostatic potential. By comparison, it was proved that the wire 
shown in the saddle position on the right-hand side of the figure— 
that is, on the side rot provided with an earthed screening wire— 
was 320 volts (virtual), whilst a wire on the route on the screened 
side, and of the same length as the other wire, was charged to 48 volts, 
onlv, a recuction of about one-seventh. At the time this test was 
taken the svldle wire was the only one in position on the unscreened 
side. The tests were taken with a multicellular voltmeter, and 
roughiy checkel with a current measurement of the charge b 

earthing at ore point through a high resistance, a Duddell thermo- 
milliamperemeter beirg used for the current measurement. These 


tests were taken with no trains runrirg, as it was found thet the 


electro-static effect on an insulated wire was reduced immediately 
current was being taken by a train. 
Case as regards elcctromagnetie 
load. 

To ascertain more defiritely the screening action of one or more 
wires on the same poles, No. I wire, shown in Fig. 1, was earthed at 
re point through a thermo-milliamperemeter, and the other wires 


induction, as it depends upon the 


Fia. 2. 


2=Supplementary Wires running near Communica‘ion Circuits. 


1=Power Wire. 
3=Rails. 4= Main Gener: tor. 


5= Supplementary Dynamo on same shat ss (4) 
7, 8, 9, 10 - Double Transfo: mer. 


were systematically earthed or disconnected, as shown in the follow- 
ing table, in which is also shown the current readings with the varying 
conditions :— 


— pec e ne taies = J, 
Milliamperes Condition of other wires. 
observed = — 
in No. l. — Saddle wire. , No, 2. No. 3. No. 4 
26-1 Dis. | Dis. Dis. | Dis. 
21-9 Earthed. zs i m 
18-6 Dis. Earthed. ys » 

. 18-9 ds Dis. Earthed. | “ 
18-6 s 5 Dis. Earthed. 
15-3 Earthed. Earthed, * Dis. 
12:3 3 n Earthed. " 

9-9 i " Earthed, 
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It should be noted that. these reductions are due to earthing wiies 
on the same pole line and that the wire erected by the railway com- 
pany, which is carthed at frequent intervals and is in close proximity 
to the power wires, has probably a relatively greater effect. 

The railway company in the early days of the system earthed 
through resistances all insulated wires at intervals to drain off the 
induced charges so as to render them safe for handling. 

Mr. Sayers, of the Midland Railway Co., patented a method for 
eliminating or reducir g electrostatic and electromagnetic induction 
between contact wires of electric traction systems and adjacent 
communication circuits. The patent is numbered 15,158/1909, and 
I reproduce the drawing in the specification, F ig. 2. 

The method is brietly as follows: Two special wires are run in 
proximity to the wires interfered with where they are pacallel to the 
railway. These special wires are charged from a dynamo which is. 
run off the same shaft as the generator supplying the contact wires. 
The effect produced by this dynamo in the speciel wires counteracts 
the electrostatic disturbance produced by the trolley wires on the 
neighbourirg circuits, as the two effects are 180 deg. out of phase. 
In additior, the trolley wire is taken through a double transformer, 
of which the two Special wires form one of the windings. This 
arrangement is for counteracting the electromagnetic effect produced 
by the contact wires, as the currents in the contact and special wires 
will be 180 deg. out of phase with each other. 


` 


The reverse is, of course, the . 


// 
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Mr. Sayers subsequently simplified the method by an arrangement The combined electromagnetic and leakage effect on a certain line 
in which special wires and dynamo are dispensed with, the telephone | reached 30 volts (virtual) at times. This line runs for nearly six 
wires being electrically connected through condensers to the second- | miles parallel to the Railway. The interfering voltage required to 
ary of a transformer, the primary of which carries power circuit | disturb telegraph signals varies with the type of apparatus employe *, 
current. It will be observed that one of the condensers is variable. | the voltage on the telegraph circuit and the speed of working. It 
Mr. Sayers has been able on experimental lires to produce a silent | may be iateresting to describe a methol of relucing the effect oa 
circuit w.th this arrangement. It is feared, however, that there are | telegraphs by employing what is described as a resonant shu^t (see 
dangers and difficulties in its application, which would prevent it | Fig. 3). The shunt consists of a capacity and inductance of amounts 
being a satisfactory arrangement for use under working conditions. such as to be resorant to curreats of the frequency induced by the 

London, Brighton d: South Coast Railway.—This railway is of great | railway power circuit. The theozy is that the shunt provides a path 
interest, in that a serious attempt has been made in the lay-out to | of low resistance for altersetir g currents of the frequency it is de- 
prevent leakage and electromagnetic induction, and although the | signe! to take, whilst affordi.g no path for the direct current 
result has not been successful, the steps taken have undoubtedly | operating the circuit. It will not take away all the alternating 
minimised enormously the injurious effects arising from those causes. | current, the amount depending upon the respective resistances to 
The contact wires are sectionalised, and are fed from feeder or dis- | the alteraatirg current of the paths through the apparatus and the 
tribution cables laid alongside the track. This reduces the electro- | shurt. It should have a low resistance, therefore. Fig. 3 shows 
magnetic disturbance to some extent. The principal steps have | how the shunt is applied to simplex and duplex circuits. In the case 
been taken, however, with the return of the current, two conductors | of duplex the effectiveness of the shunt is reduce] by the fect that 
being employed to essist the return of the current apart from the | the resistance in the rhcostat forms a part of the path to earth, 
rails and earth. One of the return conductors, the “distributor | but en alvantage is obtained in the application by the fact that 
there is #1 altercative path through one coil of the relay for the 
shunt current which teids to reutralise the effect of the induced 
current taking the relay route. Tre formule usel fo: arriving 


Telegraph Telegraph at the correct make up of the shunt is 
ZTA/NL. 


where K is the capacity in farads, L the inductance in hearies, znd 2 
the frequercy of the power circuit. » in this case is 25, and by ellow- 
irg for microfarals instead of farads the product of KL should amount 
to 34-27. Now, it is obvious that 34-27 can be made up in numerous 
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DUPLEX CIRCUIT. 


Single-phase Electric Railway Power Circuit. 


Alternating 25 per second. 


—» Path for Alternating Current. 
«> » » Direct » 


THEORETICAL DIAGRAM. 
Fic. 3. 


outer,” is connected to the rails by a copper bond. With the original 
installation between London Bridge and Victoria eech rail was con- 
nected to this distributor outer, but on the extersion this has been 
modified, the rails being bonded together. and a connection made to 
the distributor outer at intervals only. The other return conduc:or, 
called a “ booster " cable, is connected to the distributor outer, and 
80 to the rails at a few points only. Both these cables run beside the 
track, and if the whole of the current returned in them it would have 
& considerable neutralising effect in counteracting the electro- 
magretic induction from the trolley wires and the distributors. 

In spite of these arrangementa, however, interference with tele- 
graphs and telephones has not been eliminated, and a number of 
circuits had to be diverted from the railway owirg to interference 
with the working. Numerous tests have been made of the effects 
produced by the working of thé railway, and although a full account 
cannot be given here, some indication may be given of the investiga- 
tions. In the first case no dangerous electrostatic effccts were 
observed, even when there were no trains running. This is probably 
due to the earthed structures carrying the contact wires, and to the 
numerous earthed telegraph wires on the route. 


TOT 


K = Key Signalling. R=Relay. S=Resonant Shunt. 


combinations of capacity 


S end inductazce. There are 
disalvantages with high 

STOO IO Q : 0 capacity or high induc- 
pan Rheostat tarce. H a high capacity 

— of HA is employed it will seriously 
ye O TÍR TE reduce the signals on cer- 

B Artificial tain tvpes of circuit. whilst 
oro Line a high inductance involves 

K è high resistance to pro- 
0 duce the inductance unless 


consilerable iron is used 
for a coil, and high resist- 
ance will defeat the object 
oftheshunt. Again, if iron 
is usel,then theinductance 
will vary with the current 
passing, and the shunt will 
cease to b? resonant at all 
values of curreit. An air 
coil inductance is to be preferred on this account, but the resistance 
would have to be high to produc? a reasonable ind uctar ce figure. It can 
be said, however, that it is possible by means of these shunts to make 
certain circuits workable which would otherwise be unfit for use. Its 
use is limited, however, to circuits worked at hand speed, as with 
automatic working at certain speeds the signels are cistorted, 
owing to the shunt coming into action, and providing a path for the 
working current. 

The induced voltege which can be impressed on a telegra»h circuit 
without interferirg with the working will vary with the type of appa- 
ratus employed, and with the same apparatus even mechanical 
deviations will make differences in this respect. American and 
Ge-men figures are perhaps not much good for comparison here, as 
the apparatus has different resistances and figures of merit to our 
own. The German telegraph officials state that the service was 
rendered unreliable or interrupted by alternating currents of 14 to 17 
periods when the alterratirg-current strergth-using souncer was 20 
per cent., Morse recorder 15 per cent., ard Hughes apparatus 10 per 
cent. of the contin uous-current strength necessary for working the 
system. 

There are several varistiors in epplyirg the resorart shunt and 
other methods which will reduce the actual effcct on the telegraph 


Ped 


apparatus. A copper tube between the electromagnet and the 


windings will damp out the effect of the alter.:atiors on the relay— 
i.e., the application of the same principle used in makirg relays, 
which will not respond to ringing current in telephone systems. On 
a double current simplex circuit it is possible to reduce the inter- 
ference by utilising one coil only on the relay, the other coil being 


short circuited by being connected through the 7£w coil of a seven - 


terminal transformer, the line wire passing through the other 75w coil. 


By havirg the coils in opposition the effect of the induced current. 


is reduced at the relay by the secondary effect of the transformer. , 


| 
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SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlieras possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 
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CHARGING PLANT FOR ELECTRIC 
VEHICLES. 


Now that the electric vehicle is taking its place seriously 
in the field of automobilism it behoves the manufacturers 
of plant for charging accumulators to look into the position 
and to see that they have the apparatus that is desirable 
from the user's point of view. In doing so, it is necessary 
to bear in mind that there are several classes of user. There 
may, for example, bs the doctor who requires a car for 
professional purposes. An electric car is exceedingly suit- 
able for this class of work, and, undoubtedly, if the doctor 
could do so he would keep the car on his own premises 
so as to be available at any momenc. There may also, 
of course, be those who would use electric cars as pleasure 
vehicles, though we doubt if this will be anything but a very 
small class. 

Leaving the essentially private owner on one side, we 
come to the small commercial user, who may find it worth 
his while to have one or two cars, and may pr»fer to keep 
them on his own premises rather than at a garage. Then 
there is the user who may have a considerable number of 
commercial vehicles, and there is the garage which may 
think it worth while to have facilities for electric charging. 
Thus it is that we hav? at the one end of the scal» the user 
who should have apparatus as simple as possible, and at the 
other extreme the user who may be supplied with plant 
requiring a certain amount of looking after and a certain 
knowledge for its proper utilisation. 

Apart from this, we have the large general distinction of 
networks supplying continuous current and those supplying 
alternating current. In the case of continuous current the 
simplest procedure is obviously to charge direct from the 
mains, and where the pressure happens to be 100 volts or 
thereabouts this course is exceedingly simple and efficient, 
because electric vehicle batteries are generally mede for 
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about 80 volts. A pressure of 100 volts, however, is the 
exception, 200 volts and above being more usual. Conse- 
quently the user, if he employs direct charging, pays twice 
as much for the useful energy as he ought to, owing to the 
fact that half the energy used is wasted. Nevertheless, the 
average private user will probably prefer this inefficient 
process, provided the charge per unit is low, to putting in a 
motor generator to deal with his load in an efficient way. 
When, however, we come to alternating currents the case 
js very different. Transforming plant of some kind then 
becomes essential. For the private user this should be as 
simple as possible. For this purpose the electrolytic rectifier 
seems'to have gone somewhat out of use, probably owing to 
the fact that 1t is troublesome except for small currents. 
We must, therefore, fall back upon the mercury vapour 
rectifier. From the point of view of simplicity this appa- 
ratus is exceedingly satisfactory, but the smaller types can 
only be made with glass vessels, if they are to be at all cheap 
and simple in working, and unfortunately these do not last 
for any long period. Apart from this difficulty, it seems to 
us that the mercury rectifier should find a considerable field 
in this class of work, though at times certain objections are 
raised to its use, as will be seen elsewhere in the present 
issue, where we reproduce at some length a Paper read 
recently by Mr. F. J. LiNcoLN before the Electric Vehicle 
Association of America. The chief objection is based upon 
the idea that there is not sufficient variation in the current 
that can be taken. This objection depends for its validity 
upon the method followed in charging. Undoubtedly the 
simplest method, if no attention is to be given to the battery, 
is to switch on at a voltage of, say, 2-3 volts per cell, and then 
to leave the apparatus untouched, the idea being that as 
the battery becomes charged its E.M.F. rises and the current 
falls. This is satisfactory as far as it goes, but we think it 
should be realised that in the case of most lead batteries the 
rate of charge should not be excessive, and also that, if 
automatic tapering of the charging current is resorted to, 
the battery is not necessarily fully charged when the current 
becomes small. If lead batteries are to be kept in good 


= condition, it is essential that they should be charged fully at 


frequent intervals and that a certain amount of gassing 
should take place. Consequently, although a great deal of 
charging can be carried out at night without attention, it 
appears to us that the completion of the charge in most cases 
should be carried out when the battery can be observed, 
One of the objections of Mr. LINCOLN is that the current 
that can be taken from the mercury rectifier is not suffi- 
ciently small to prevent gassing or harmful heating at the 
end of the charge. This, of course, will depend entirely 
upon the proper proportioning of the rectifier to its work. 
Roughly speaking, we think it may be said that the current 
trom the mercury rectifier may be reduced until it falls to 
about 25 per cent. of the maximum rated load. If the 
current is carried still lower there may be extinction. 
Assuming, however, that the rectifier gives twice the normal 
charging rate at full load, this should admit of a small enough 
current for completing the charge under satisfactory con- 
ditions, unless a greater range is required owing to exces- 
sively high rates of charge at starting. In that case it 


would seem that the only possible way is to shunt a part of 
the current at the lower rates, which would be a wasteful 
expedient. | 

Another point raised by Mr. LINCOLN is that, if the battery 
is simply switched on and left to itself, the cut-off depending 
on the back E.M.F., the assumption is made that the line 
pressure is maintained constant. In actual practice this 
is, 0f course, never the case ; but in all probability variations 
are much more serious in the United States than in this 
country, where they might generally be disregarded. Where 
a transformer becomes necessary, it is, of course, a simple 
matter to have tappings so that some variation in the 
pressure may be made according to the state of the battery. 
On the whole, we think it must be admitted that the pro- 
blem cannot be reduced to its simplest terms if the best 
results ar: to be obtained from the battery. In other 
words, a battery should be run with a certain amount of 
attention. 

In the case of garages and commercial users the proper 
conditions are more easily met, because in many cases it is 
permissible to put in rotary plant, and greater attention 
can be given. A charging set made particularly for this 
purpose in the United States is described by Mr. LINCOLN 
in the Paper to which we have referred. Nevertheless, even 
in this case it is desirable that a suitable type of plant 
should be installed, and therefore it behoves our manufac- 
turers to look into the matter and have such plant ready to 
meet the demand as scon as 1t arises, and not to wait until 
commercial users have had experience of plant that is un- 
suitable. | 


REVIEWS. 


copi of the undermentioned works can be had from THE ELEcTRIiCIAN Offices, post 
ee, on receipt of published price, adding 3d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 


Report of the Joint Committee on Valuation of Ohio Public 
Utilities. (Published by the Joint Committee on Valuation of 
Ohio Public Utilities, 620, Illuminating-bldg., Cleveland, U.S.A. ) 
Pp. 42. 50 cents. 

In the United States the handling of public utilities seems to 
have reached a more advanced state than is the case in this 
country. They are largely dealt with by companies which are 
subject to a certain control by means of commissions, and in 
giving their decisions these commissions frequently have to 
consider the value of the property involved. Questions of 
valuation naturally form common ground for all such utilities, 
and for this reason a joint committee was formed of a number 
of utilities, the object being to formulate the principles of 
valuing in such cases. The present pamphlet is the result of 
the labours of this Committee. 


Briefly, the report deals with the interpretation of intent ` 


and scope of certain orders that have been made in the State 
of Ohio, reproductive costs, inventories, preliminary costs, 
rights-of-way, unit costs, overhead costs, depreciation and 
kindred matters. With regard to depreciation, the report 
deals with the straight line method, the sinking fund method 
and the objections to both of them. These methods both 
depend upon tables, which often do not represent extensive 
studies of any great number of units, and may be based upon 
conditions which do not apply to the actual case under con- 
sideration ; or upon units which were installed many years ago, 
operated under conditions which no longerapply. The Com- 
mittee therefore urge the importance of estimating deprecia - 
tion by actual inspection from time to time. In carrying out 
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this method it is essential that the valuer should actually | tance, while OL and OK represent the directions of inductive 
inspect not only the unit as a whole, but the component parts. | and capacity E.M.F.s respectively. For a certain frequency 


In making the valuation, the cost of repairs in order to bring 


back plant approximately to 100 per cent. condition must be 


taken into account, and likewise the possibility of using plant 
for some different purpose. Here distinction should be drawn 
between depreciation and depreciation reserve, the latter being 
a fund which is set aside in anticipation of the occurrence of 
depreciation. This is in no way a measure of the depreciation. 
The report should no doubt be useful in clearing up points 
on which there is a t times some confusion. 
Elektrische — Starkstromanlagen. By E. Kosack. 
Julius Springer.) 2nd edition, 1914. Pp. x.4+-303.  M.6. | 
This little volume is designed by the author primarily for the 
use of students in the higher schools of instruction in machine 
construction, and is intended to save the time of the instructor 
and of the student alike by supplying readv-made the short 
outlines which many teachers are in the habit of dictating to 
their students, and so to enable the teacher to devote more 
time to developing and imparting to his students detailed in- 
struction embodying his own ideas. The fact that a second 
edition has been called for within a couple of years of the first 
appearance of this note book may be taken as evidence of its 
appreciation bv teachers, though not necessarily of the educa- 
tional value of such digests. , 
The book starts with notes on fundamental electric current 
phenomena and measurement, and describes, with many dia- 
grams, the principal types of direct and alternate-current 
machinery and their operation. Then fellow chapters on 
accumulators, electric lamps, electric heating and electro- 
chemistry, distributing networks and accessories, and the 
equipment and operation of generating stations. The work is 
well done, and the book should be very useful to technical 
students, if confined to the legitimate object of supplementing 
the student's own lecture notes, not notes taken down from the 
dictation of instructors, but condensed and expressed in his 
own words, from the lectures. The danger, however, with all 
such aids is that the average student, unless carefullv looked 
after by his instructors, will tend to use them, not to supple- 
ment his own notes, but to save himself the trouble of making 
proper notes. If this be not guarded against, the use of such a 
volume may indeed raise the standard of examination suc- 
cesses, but at the cost of greatly depreciating the value of the 
examination certificate as evidence of sound engineering train- 
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SOME FEATURES OF RESONANCE. 


BY R. C. CLINKER. 


Summary.—In order to impress upon students the ideas of resonance 
and the phase changes which take place when a system passes through 
the resonant condition, the author uses a Frahm frequency meter ( made 
up with reeds) which is viewed through a stroboscopic disc. An experi- 
ment is also described depending on high-frequency currents. 


When a mechanically vibrating system with small damping, 
or an oscillating electric circuit of low resistance passes through 
the * resonant " condition due to change of frequency of im- 
pressed force or E.M.F., a change of phase relation occurs 
between impressed force and the resulting displacement in the 


system. 


‘onsider, as an example, an electric circuit possessing induc- 
tance and capacity, and having a natural frequency of 100 
cycles per second. An impressed E.M.F. having a frequency 
of, say, 90, produces in the circuit a current which leads the 
E.M.F. by nearly 90 deg. if the resistance be small. If, now, the 
impressed frequency be increased through the “resonant " 
value to, say, 110 eveles, the current will, during this increase, 
gradually lag in phase until at 110 cycles it is nearly 90 deg. 
behind the E.M.F. The vector diagram in Fig. 1 shows this 
process, on the assumption of a constant current in the circuit. 
OI is the current, OR the E.M.F. required to overcome resis- 


(Berlin :. 


below resonance, OE is the impressed E.M.F. At resonance, 
this becomes equal to OR, and above resonance OF’. It js 
clear that the smaller the resistance, the more sudden will be 
the change from lead to lag when passing the resonant point. 
In other words, the smaller the damping the greater the slope 
of the resonance curve. 

The writer recently desired to illustrate experimentally this 
change in both a mechanical and an electrical system, and 
thought that the experiments described below might be of 
interest: and use to others. 

For the mechanical case, the Frahm frequency meter pre- 
cents anexcellent example. Here we have a number of reeds 
each of different natural period, but all vibrating with greater 
or less amplitude at the frequency impressed upon them. 
Consider a 50-cycle instrument. If the impressed frequency is 
exactly 50, the ` 50 ” reed vibrates strongly, while those from. 
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say; 45 on one side to 55 on the other, are also set vibrating 
visibly, but with smaller amplitudes. 

Now, the reeds numbered above 50 are experiencing a forced 
vibration below their natural frequency, and their displace- 
ment is nearly in phase with the impressed force. 

On the other hand, those reeds numbered below 50 are forced 
to vibrate above their natural frequencies, and the phase of 
their displacement consequently is nearly 180 deg. from that of 
the impressed force. Also, the “ 50 ” reed, assumed to be m 
resonance, has a displacement exactly in quadrature with the 
impressed force. | 

To render the phase differences visible, the writer arranged à 
stroboscopic disc in front of the indicator, the reeds being 
viewed through the slits in the disc. The latter was kept 
rotating by a simple synchronous motor consisting of a single 
pole magnet acting on two strips of iron placed on the disc 
along two diameters at right angles, forming four poles. The 
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dise had four radial slots, and when spun up by hand could be 
dropped into phase at 750 revs. per min. On looking through 
the disc, the reeds appeared stationary, and their relative 
phase positions could be seen at a glance. By fixing the mag: 
net which drove the dise on a radial arm capable of angular 
movement, any phase position of the reeds could be observed. 

Fig. 2 shows their relative positions for a certain setting 0 
the driving magnet. Those having natural rates below the 
resonant frequency have displacements all towards one side, 
the displacement increasing with their nearness to the resonant 
reed. Those having rates.above are all deflected to the oppo 
site side. The two sets are, in fact, 180 deg. out cf phase, as 
denoted by theory. The impressed frequency is not usually 
so constant as to remain for long exactly at the resonant pomt 
of any one reed, so that the centre reed sometimes appears to 
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wander slowly from one side to the other while the remainder 
appear nearly motionless. mE 

To illustrate the same action in an electric circuit containing 
inductance and capacity, the writer used high frequency 
current (see Fig. 3). 

A is a coil traversed by high frequency currents generated 
by the discharge of a condenser through it in the usual way. A 
resonating circuit, B, with lamp, L, in series, is placed in the 
field of A and tuned to the frequency of the latter, so that the 
lamp glows. It is moved away until the glow is faint. If, 
now, the coil of another oscillatory circuit, C, be placed between 
A and B, the current B will be increased or decreased according 
as the circuit C is tuned to a higher or lower frequency than that 


Fra. 3. 


of A, and the effect is seen on the lamp. For if C has a higher 
natural frequency, it will carry a leading current, thereby 
strengthening the field in its neighbourhood, and the current 
in B. If, however, its current is lagging (as when tuned to a 
lower frequency) it will weaken the surrounding field and de- 
crease tlie current in B. The circuits must not be placed clcse 
together (¢.e., their coupling must be “ loose ") or their mutual 
action will influence their natural frequencies, and reduce the 
current in B. 

The writer is indebted to the British Thomson-Houston Co. 
for permission to make these experiments in their laboratory. 


APPARATUS FOR THE ELECTROLYTIC DECOMPOSI- 
TION OF WATER.* 


The Oerlikon Company is ma ufacturi g an apparatus for 
decomposing water electrolytically, which shail be capable of being 
joined to an ordinary direct-current network at 110 or 220 volts. 
The usual electrolytic apparatus of this kind requires a considerable 
Lumber of cells, which must b» joined in series, thus requirirg a 
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form of a kind of filter press with a number of electrodes in serics, 
which are separated from one another by porous partitions and en 
insulation of rubber. A good circulation was kept in view, and it 
was also necessary to provide for the easy escape of the gases. The 
filter-press arrangement has indeed many advantages, one of which 
is that it is possible to work with small quantities of fluid, and 
another is that the distances between the electrodes can be reduce | 
toaminimum. The following table gives particulars of the ordinary 
sizes in which the apparatus is made. 


_—_—_—* = ~——— —_ —— 


Gas production i 


Normal No. ; Con Space 
r hour in | . 
current of n |i tents occupied. 
in Voltage. ham cubic melee: | in 
us d per Hydrogen. Oxygen. tres Length.| Breadth. 
25 65 28 0-27 013 | 40 | 1,500 | 660 
60 65 28 0-65 0-32 | 10 1,550 790 
105 65 28 1-15 0-57 , 190 2,150 1,030 
175 65 28 1-80 0-90 | 300 2,400 1,325 
25 110 48 0:46 0-23 00 1,850 600 
60 110 48 1-10 0-55 | 100 2,000 790) 
105 110 48 1-92 0-96 300 2,600 1,030 
175 110 48 3-20 1-60 | 500 3,000 1,325 
Em ux eae or — MM —À 
25 220 96 0-01 0-45 | 110 2,000 85 
60 220 96 2.20 ]:10 | 200 3,100 950 
105 220 96 3:85 1-92 580 3,800 1,300 
175 220 96 6-40 3.20 | 900 | 4,200 | 1,050 


The maximum voltage is 250, but, of course, if several machines 
are joined in series and suitably insulated, a higher pressure than this 
is possible. The apparatus is constructed from the designs of Dr. 
O. Schmidt ; it consists of a number of cast-iron plates, separated 
from one another by porous partitions, made of a special kind of 
asbestos; these plates are carried by two horizontal spindles, on 
which they rest by means of lugs cast at the sides; they are main- 
tained in close contact by the pressure of a screw, exactly in the same 
way as in a filter press. The electrode is shown in Fig. l. Each one 
has vertical ribs cast on it, which tend to increase the amount of the 
active surface; there is sufficient room for the bubbles of gas to 
circulate freely, and thus to cause a good circulation of the fluid. 
Thus, counter-E.M.F.s are largely avoided. Each electrode is pro- 
videl with a packirg round the edge, in which thre2 holes are 
pierced, two at the top on cither sice, and one at the bottom in the 
middle. The two upper holes allow the passage of the gases, and the 
one at the bottom provides for the circulation of the fluid. The gas 
channels are arranged, as shown in Fig. 2, so thit the one conveyed 
oxygen and the other hydrogen. "Thus, there are, as it were, three 
pipes within the apparatus, the one conveying oxygen, another 
hydrogen, and ihe third conveying the circulation water. Fig. 2 
gives a section of the apparatus through the middle of the two upper 
holes, and shows the upper pipirg, tcgether with the passages by 
means of which the gases pass from the surface of the electrodes to 
the piping. The electrolytic gazes pass to vertical cylindrical reser- 
voirs of cast iron. The effects of polarisation are noticed in an 
increage in the pressure between two neighbouring electrodes, and in 
the latest designs this is avoided by coverirg the electrodes with a 
thin layer of nickel, which prevents oxidation. The suppression of 
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Frias. 1 AND 2, - THE CONSTRUCTION OF THE ELECTRODE AND A SECTION OF THE COLLECTION OF ELECTRODES, WITHOUT THE END 
PRESSURE PLATES. 


"umber of connections and other awkward encumb'aaces. The 
Oerlikon apparatus was desig ied with the view of beir g as compact 
33 possible, and is so arrage as to offer a small resiscance to the 
fow of current. These objects are attaine] by arrarging it in the 

* Abstract of an article in the " Schweizerische Elektrotechnische 
Zeitschrift," Heft 36, 37, 38, 1914. 


oxidation also prevents any oxide forming; there is, therefore, no 
necessity to clean out the apparatus, except at long intervals, such 
as six or cight months. An apparatus with 50 cells would be sup- 
ported on four insulated supports ; if the number of cells is greater, 
these insulating supports are increased up to the number of nine. At 
the oae end is arranged the pressing contrivance, which is operated by 
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a handwheel, which may require to be geared in the larger sizes. A 


cock is provided by means of which it is possible to empty the appa- 
ratus of water. 
pure asbestos, which allows fluids to pass through it, but not gases. 


It is able to resist a temperature of 60°C. in the electrolyte for lengthy 
chambers 


periods without disintegration, The gases pass to 
arranged above the apparatus, and this makes it possible to keep the 
main apparatus full of water. 


gas on the one side they allow none to pass through. | Rou»d the 
edge a band of vulcanised rubber is placed, and this serves as insu- 
lation, and also keeps the joints tight. 

In the apparatus here described the plates are arranged in scries, 
a^d the current passes through from one end to the other. But 
another type is also constructed, in which the halves are errarged in 
parallel; by this plan an increase in the size of the plates is avoided, 
and this is desirable on different grounds; in this case the one pole 
of the circuit is in the mi:dle and the two end plates toge.her 
form the other pole. In these the mildle plate requires to be of 
special construction in order toallow forthe proper flow of the gases. 

The electrolyte in this apparatus consists of a 10 per cent. solution 
of potassium carbonate in distilled water. It is necessary to use 
perfectly clean water, free from any trace of chlorire, and without 
ary trace of mireralacil. Distilled water must therefore be use. 
and not rain or tap water. The water which is Cecomposed mus*, of 
course, be replaced by a fresh supply, but there is no reed to rc- 
plenish the supply of potassium carbonate, unless the specific gravity 
falls below 1-03. But distilled water must be added if the specific 
gravity rises above 1-1. If the electrolyte has a temperature of 
20°C., each cell requires a maximum pressure of 2-7 volts. After 
running for some time the temperature rises, and with this the con- 
ductivity of the electrolyte. If the electrolyte is heated to a tem- 
perature of 60°C. the voltage required will be 2-3. The Oerlikon 
apparatus at a temperature of 40°C. gives 167 litres of hydrogen and 
83 litres of oxygen per kilowatt hour—-i.e., it decomposes 0-13 litre of 
water. If the temperature is higher the efficiency is slightly re- 
duced, but the temperature ought not to be allowed to rise above 
60°C. or 70°C., if due reg urd is had to the life of the asbestos. As the 
electrolyser is closed in on all sides it is possible to ge erate the 
gases under a relatively high pressure. The rormal model allows a 
pressure equal to that of a column of water, 2-5 metres high, which is 
about that of a quarter of an atmosphere. If certain parts of the 
construction are suitably strengthened, such as the electrodes and 
the edges of the asbestos cloths, the apparatus can be made to stand 
a maximum pressure of two atmospheres. The gases rise up from 
the surface of the electrodes, and are collected in separating chambers, 
which become partially filled with fluid. These chambers are pro- 
vided with water gauges, in order to show the levels, and a difference 
in the levels, amountirg to 100 mm., corresponding to a differerce in 
pressure of the gases, is permissible in actual work. A mixing of the 
gases can only take place when this differerce of pressure is very 
great ; this results from the fluid in one of the separating chambers 
being reduced below the level of the holes in the top of the electrodes. 
But if the attendant exercises proper care this ought never to 
happen. In case only the one gas is required to be collected it is a 
useful precaution to maintain the prorer level by a suitable connec- 
tion to the water supply. 

Tf the temperature of the electrolyte is not allowed to fall Stow 
40°C., the electrolyser will give hydrogen of 99 per cent. purity and 
oxygen of a purity between 97 and 98 per cent. ; always provided 
that the current is not allowed to fall below two-thirds of the value 
given in the above table. The impurities consist of hydrogen or 
oxygen, as the case may be. If the apparatus is kept continuously 
working at full pressure the hydrogen should have a purity of 
99-4 per cent., and the oxygen of 98-5 per cent. These impurities 
result from slight escapes along the different passages of the appa- 
ratus, and if the machine works on a very light load, which is, of 
course, à case not likely to occur in actual practice, some trouble 
might result. An apparatus for the analysis of the product is 
supplied with the electrolyser. It depends on the fact that oxygen 
is absorbed by a solution of copper oxide in ammonia: and this 
process gives results more easily than the attempt to determine the 

hydrogen directly. 

Further articles give descriptions of complete installations, and 
contain drawirgs and photographs, from which the arrangement of 
the piping and the general lay-out can be clearly seen. A drawing 

and photograph are given of an installation which has been supplied 
to the British War Office, and which is intended for & 250-volt 
network, producing 700 cubic metres of hydrogen and 350 cubic 
metres of oxygen in 24 hours. A final article deals with some of 
the points which arise in arranging the irstallation and keeping it in 
working order. 


The porous partitions consist of a thick shect of 


Thus, the asbestos sheets a:e always 
completely saturated, and even if there is a considerable pressure of 
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FEEDERS IN PARALLEL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to your contributor’s diagram in your 
issue of January 22nd, it would appear that the trouble ex- 
perienced is what usually accompanies the method adopted. 

In your first issue regarding this matter (January 8th) no 
reference was made to the automatic switchgear which is now 
shown on the diagram. Your contributor refers to fuses only, 
and the most remarkable point is that the automatic trips do 
not appear to have acted ; possibly these were set at a different 
value, which might explain the silence on this item. 

I understand the case to be that there are several single- 
phase generators coupled to an independent group of feeders— 
that is, No. 1 generator coupled to No. 1 set of bars, to which 
the induction motor auxiliaries are connected through the 
sub-station feeders A and B, No. 2 generator to No. 2 bars, and 
No. 3 generator to No. 3 bars, the whole of the plant being 
connected to a common earth return. No. 1 generator drives 
the induction motor auxiliaries, and, for the purpose of the 
statement, are conrected in parallel. The induction motor is 
presumed to be an `“ asynchronous " motor, which takes a 
considerable amount of wattless current and has a slip due to 
load. These auxiliaries are shown connected to the sub- 
station boards, the diagram showing the outer bar not earthed ; 
yet there is a connection between this outer bar and the 
common earth of the system, and I presume that this sub- 
station board is earthed, thus forming a metallic connection 
between No. 1 generator and the induction motor auxiliaries, 
and also forming a connection between the other generators 
on the system. 

From the above statement it will easily be seen that when 
No. 1 and No. 2 generators are out of parallel, and have not 
the same phase relationship, the induction motor auxiliaries 
blow the fuses, as there would be an inter-action and an inter- 
change of current between the whole of the sets connected 
through the metallic earth connection, particularly so when 
they are out of synchronism, together with the wattless com- 
ponent of the circuit of the auxiliaries. | 

On the other hand, of course, it is possible that the motors 
themselves with the change of phase relationship of the prime 
mover, blow the fuses obtained by the low resistances of the 
short-circuiting coils, which have a small induced E.M.F., and 
which would give à powerful rise of current, such forces thus 
dependent on the time constant of the circuit inter-acting 
with the other sets acting out of synchronism. 

It is very difficult to form a conclusive opinion without 
knowing the exact situation ; but, if the explanation of the 
trouble is found satisfactory, the writer will be very pleased 
to show graphically results of such inter-action in a further 
issue if required.—I am, &c. 

Brentwood, Jan. 26. 
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THE HEAVISIDE LAYER. - 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am obliged to Dr. W. Eccles for his lucid reply m 
your current issue to my letter. I. notice now that the 
Heaviside layer has the properties of Kelvin’s “ wiggler,” and 
perfect reflecting power for “ wireless ’: ‘waves. 

Let us consider this for a moment. During the day the 
lower atmosphere is full of ions generated by ultra-violet light. 
These ions only refract, they do not form Heaviside layers in the 
lower atmosphere ; at sunset they disappear as rapidly at they 
came at sunrise. l 

All the time during the day the Heaviside layer is in exis- 
tence, and the “ions” composing it (which are presumably 
due to ultra-violet light also) do not disintegrate or disappeal 
at night. The layer only reflects. 
_ I must confess I am at a loss to understand why one set of 
ions should have properties so different from the other set- 
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It is shown in physical treatises that the time taken for the | Jacobs’ statement about “a multiplicity " of “ visual indica- 


number of ions in a gas to fall to half their value Is 
| T —1/»oq 

[a 1s independent of pressure]. and for air containing dust the 
time is more rapid than for dust-free air. A free ion lasts for 
a time I/an, and even in the upper strata its life cannot differ 
greatly from that found by experiments. If there is a Heavi- 
side layer there must be some source of ionisation other than 
ultra violet light.—I am, &c., 


. Mill Hill, Jan. 23. W. IT. F. MrRp0cir, 


CONTRACTS WITH ALIEN ENEMIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It may interest your commercial readers to know that 
the London Chamber of Commerce have seriously takeu in 
hand this question. l 

The legislation required. would roughly cover the determina- 
tion or suspension of executory contracts with an enemy bv 
way of a written order bv the Secretary of State or the Board 
of Trade. The portion of the contract which has already been 
performed, of course, would be unaffected. When the matter 
has duly gone through the Chamber of Commerce Parha- 
mentary Committee, and the other necessary steps have been 
taken, the practical step will be a deputation to place before 
the Government. the commercial view of this matter, when it 
is hoped the Attorney-General will, in accordance with his 
promise, give the matter immediate attention, and, one trusts, 
incorporate same in the Bill for next session.—I am, &e., 

London, Jan. 22: : T. W. Cork. 


RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Any of your interested readers when at Earl's Court 
tube station (to cite one among many places on the London 
underground railways) would do well to notice the stop-arm 
cylinder, &e., used there, and then look at anv of the ramps 
now in use in England. By comparing the amount of the 
“six-foot” occupied by the former with the amount of the 
"four-foo& " necessary for ramp space your readers will 
clearly see that what Mr. Savers states is ^ simply not a fact." 

Why should Mr. Savers invoke Great Western assistance in 
his mistake about the purely electrical problem. concerning 
rather simple circuit diagrams ? Or, considering the other 
aspect of the matter, why go to those officials to ascertain 
Whether the cab signal in question is a satisfactory one ? Has 
not the Great. Western cab signal produced enough dangerous 
errors on the Midland Railway to satisfy Mr. Sayers on this 
point ? l 

The inductive system to which I referred is the one which, 
according to descriptions in the technical Press, was recently 
subjected to a test (?) on the Midland Railway. l 

Ít is, of course, quite futile for Mr. Jacobs to argue avainst 
the statement that one open eircuit and two earths will produce 
a dangerous error in the Great Western system as described 
in the Paper referred to. If any person who understands 
electrical circuits will examine the published diagrams he will 
easily see, without any assistance from Mr. Jacobs or me, 
Whether Mr. Jacobs’ statement or mine is the correct. one. 

An indication which a driver receives from a device m lus 
cab could not be less effective than the same indication would 
be if received by him at the same instant from a device on the 
ground. In view of this axiom, ìt is remarkable that Mr. 
Jacobs is ** doubtful,” as many drivers are not, of the effective 
value of © stop " eab signals. [n opposing cab signals “ some- 
Where Very near to stop signals," Mr. Jacobs opposes the onlv 
practical preventive as yet proposed for wrecks like Yeovil, 

Rugby, Talycafn, Carlisle, Westealder, Reading, London 
ridge and Cannon-street. 


t 
Several months ago one technical editor remarked that 
serious harm had been done by over-generalisation in cab- 


signal discussions. His criticism certainly applies to. Mr. 


tions," I am opposed both to unwarranted “ multiplicity” 
and to numerical ¿»sufficiency of cab-signal indications. Mr. 
Jacobs has expressed himself as favouring the latter of these 
evils. 

Hundreds of drivers have contradicted in advance Mr. 
Jacobs’ statement about visual cab indications (in addition to 
audible ones) being “a nuisance " to “a good driver." The 
drivers to whom [ alhide have systematically studied cab 
signalling for a year, many of them for nearly two years, 

The notion that |“ for 350 out of the 365 days " a good driver 
" does nof need a cab signal” is an especially pernicious mis- 
take. If there were any truth, as there certainly is not, in the 
recently expressed view that in “an ideal atmosphere " cab 
signals would be unnecessary, there would be something to be 
said in favour of Mr. Jacobs’ utterance here ; but the incor- 
rectness of this “ideal atmosphere " theory is conclusively 
established by such wrecks as Wavertree Junction, Aisgill, 
Burntisland and Ditton, for in none of these cases was there 
any atmospheric trouble, while every wreck here cited would 
have been prevented by a proper cab signal. The fact is that” 
cab signals giving distinctive " run slow " and” stop ` indica- 
tions, visually and audibly, are urgently needed every day and 
night, 

Mr. Jacobs raises the question of a cross. supplies a wrong 
answer, and says that, " presumably," I should commit the 
same error if I were to reply. The idea of an “infallible 
machine " is, in my opinion, not worth serious notice; in 
fact. I do not see what excuse Mr. Jacobs can formulate that 
would justify his introducing such an idea into this discus- 
sion.—I am, &e., | 


Nottingham, Jan. 23. Ws. H. DAMMOND. 


LONDON TRAFFIC REPORT. 


The seventh annual report of the London traffic branch of 
the Board of Trade has recently been issued as a Blue Book 
(Cd. 7,757). We give below extracts from this report, which 
may be of interest to our readers :— 

A table giving the number of passengers carried by the railways, tram- 
ways and omnibuses for each vear from 1903 to 1913. appears at the 
commencement. of the report. from which it is seen that for the vear 1913 
the number of passengers carried by rail amounted to 462,019,537, by 
tramway 811,397.31 7. and by omnibus 733.931.201, making a total of 
2,005.348,055.. "The estimated population of Greater London, which is 
included in the table. is given as 7,393,280, so that the number of jour- 
neys per head of population works out at 271-5. The remarkable growth 
in the total number of passengers carried is seen from the 1903 figure, 
when the total passengers carried was only 972,465,682. It is also seen 
that of the number of passengers carried by publie convevances, the im- 
portance of the roads is growing vear by wear. The percentage of 
journeys by road as compared with those by rail shows a steady increase 
during the past five years. In 1909 60 per cent. of passengers were 
carried by road and 40 per cent. by rail. In 1912 it increased to 66 per 
cent. by road and 34 per cent. by rail, and in 1913 68 per cent. were carried 
bv road and only 32 per cent. by rail. Moreover, these figures rather 
underestimate the road journeys made in publie conveyances, in that, 
while the railway journeys had approximately 250,000,000 added for 
passengers on the trunk railways in these calculations of percentages, no 
allowance has heen made for the passengers in cabs which have been 
estimated to amount to over 50,000,000. Particulars arc given, together 
with a map, showing the various new road schemes which have been 
brought forward in recent vears to improve the arterial roads from 
London. "Phe various steps that have been taken are discussed and the 
urgency of these road improvements is commented upon, having regard 
to the rapid development of buildings on the outskirts of London, which 
will considerably increase the cost of the schemes in future years, 

With regard to congestion, it is said that although the substitution of 
motor for horse-drawn vehicles should in theory tend to lessen conges- 
tion, vet in practice the loss of time involved by the intermingling of fast 
and slow traftic in any congested street. goes a long way to neutralise the 
advantages of the motor car, and even tends to check the pace at which 
the conversion of horse to motor progresses in the commercial world. 
The new London County Council bye-law to keep slow-moving traffic 
close to the kerb is now in operation, and attention is directed to the 
following points: Undue standing and waiting should be avoided, 
specially between refuges and pavements and at ends of streets, Tt was 
never intended that the publie streets should be occupied as a loading 
yard for private traders at places where such work entails grave obstruc- 
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tion to other traffic, and it has been urged in previous reports that in 
any plans of new warehouses and premises where the business entails 
loading and unloading, spaces should be reserved for such purposes clear 
of a main street. Crawling by cabs might be further reduced. Drivers 
have still much to learn in making their way through heavy traffic. The 
same line of traffic should be kept to as far as possible, and overlapping 
and cutting in and out of other vehicles should be discouraged. 

The number of licences granted for publie carriages during the vear 
1913 amount to 16,810. Of these, 10,320 were for hackney carriages, of 
which 8,387 were mechanioally driven, 3,664 were for omnibuscs, of 
which only 142 were horse drawn, and 2,826 were for tramcars, of which 
only 40 were horse drawn. The number of omnibus licences in 1913 
shows an increase of 380 over the number for 1912, while the number of 
tramcars shows a decrease of 93. The omnibus services now extend ove? 
a very great mileage, the lengths « f road traversed by the London Genera! 
Omnibus Co. and the associated companies being 195 miles in 1912. 
406 in 1913 and 528 miles in June, 1914. There are seven regular ser- 
vices running with a road mileage of over 15-22 miles, the longest one 
amounting to 19-41 miles, while on Sundays these services are extended 
even further. Two all-night routes are run, these being from Liverpool- 
street to Cricklewood via Edgware-road and Liverpool-street to Willesden 
via Harrow-road. 

Particulars are given of the electrification of the various steam rail- 


ways in the metropolis and the progress made with each of the schemes | 


is briefly summarised. Some reference is made to the competition 
between road and rail undertakings, and it is stated that considerable 
difficulty in meeting the motor omnibus compctition is felt by the various 
railway companies, the flexibility of motor omnibus routes preventing 
any reduction of fare on one particular section to meet competition being 
successful. It is suggested that probably electrification will prove to be 
the solution in general. | 

The number and nature of the accidents occuring on electric railways 
in the metropolitan area during 1913 are tabulated in the report. There 
were 12 train accidents, involving injury to 24 persons, the most impor- 
tant accidents being those on the Central London and Metropolitan Rail- 
ways; 12 passengers and 2 railway servants were injured in the former, 
and 9 passengers in the latter. Accidents to passengers connected with 
the running of trains or the movements of vehicles resulted in 300 cases of 
personal injury, six of which proved fatal. Out of these fatalities four 
were attributable to passengers falling between the trains and platforms 
when entering trains. The number of persons injured who were not 
passengers nor railway servants were 12, of whom 10 were killed. The 
number of railway servants injured from the running of trains or the 
moving of vehicles was 50, of whom 4 were killed. The number of acci- 
dents to passengers, railway servants and others not connected with the 
running of trains or movement of vehicles, but which occurred on railway 
premises amounted to 173, of which 8 proved fatal. There occurred 
eight accidents during 1913 on steam railways with termini in London. 
These were all reported on by Board of Trade Inspectors. 

With regard to street accidents the calculation of statistics is compli- 
cated by the fact that there is no one authority to whom all accidents arc 
reported, and consequently as correct a compilation as could be desired 
cannot be made. In street accidents in the metropolitan area during 
1913, 608 people were killed, and 23,765 injured, as compared with 538 
killed and 20,166 injured for the year 1912. For the City of London the 
` figures for 1913 were 17 killed and 1,449 injured, as compared with 24 and 
1,542 respectively for 1912. The total number of accidents was 25,830 
for 1913, which gives a percentage of accidents to the population of 
0-349. When these accidents are analysed into their proper classes it is 
found that to motor cabs are attributed 30 fatal and 2,120 other acci- 
dents. Electric trams account for 58 fatal and 3,056 non-fatal, motor- 
buses for 190 fatal and 3,625 non-fatal, light motor cars for 96 fatal and 
420 non-fatal, heavy motor cars 61 fatal and 860 non-fatal, horse-drawn 
vehicles of various kinds 168 fatal and 6,032 non-fatal, cycles 22 fatal and 
5,315 non-fatal, The proportion of fatal to total accidents for each type 
of vehicle forms an interesting comparison. The heavy motor car heads 
the list with a proportion of 8-7 per cent., followed by the motor bus 5-4 
per cent., light motor car 2-5 per cent., horse vehicles 2-4 per cent., 
electric trams and motor cabs 1-6 per cent., and cycles 0-4 per cent. 
Tables are given which show the comparative danger and fatal effect of 
different. classes of vehicles with consideration to the number of each type 
of vehicle on the street. ‘The comparison is expressed by a coefficient of 
danger for cach type of vehicle. The coefficient of danger for motor cabs 
is 1-6, for motor buses 1-7, for electric trams 1-3, for motors 1:6, for hors? 
vehicles 0-8 and cycles 0-7. The coefficient of fatal effect is as follows: 
Motor cabs 1-1, motor bus 3-8, clectric tram 0:9, motors 2-3, horse 


vehicles 0-9, cycles 0-1. 


goÓÁá € ———Ó—— ———Ó—— 
ELECTRIC LOCOMOTIVES ON THE RHATISC3E BARN. 


One of the most interes‘ing of the Swiss electric railroads is the line 
which is known as the Rhätische Bahn, running through a picturesque 
Alpine region between St. Moritz and Schulz, with a short branch 
leading off from the station of Samaden to Pontresina. The entire 
length of the electric railway is about 40 miles, and it is equipped 
with passenger trains drawn by electric locomotives. Power for the 
railway is transmitted from the great hydraulic station of Brusio, 
which supplies three-phase current at 23,000 volts over a power line 
of some length. This current is received at the sub-station of 


Bever;, lying near the railway ; here it is transformel to single- 
phase current at 11,000 volts for operating the overhead trolley wire, 
Two typesof Brown-Boverie locomotives are used: a light typ2, with 
two counled driving wheels, and a heavy type, with four counle1 
criving wheels. Seven of the smaller size (shown in. Fig. 1) are now 
running. The locomotive is equipped with a single motor of 300 n.r. 
(Fig. 2. The motor drives by means of a countershaft and crank. 
In the present locomotive the full pressure of the overhead line is 
not usxd on the motor, but between line and motor is mounted a 
suitable transformer which re:luces the pressure to 950 volts for the 
motor, 21d supplies another circuit at 300 volts for heating and other 
usò For heating there is a separate group, consisting of a motor- 
Crivci Gynamo, which furnishes continuous current ; this is used for 
cnarging a storage battery, the dy.amos being automatically cut out 


Fic. 1 —LocoworivE ON THE RHATISCHE BAHN. 


wher the battery is charge]. The same motor carries a good sized 
air fan for cooling the principal motor as well as the transformer. 
Current is taken from the trolley wire by means of two pantograph 
bows fitted with aluminium rubbing pieces, and controlled pneu- 
matically from the cab. A small electric motor and compressor 
grou. furnishes the air for this purpose and for operating the sand 
box and whistle. The weight of the present locomotive is 40 tons, 


Fic. 2.—Locomotrve MOTOR. 


aad it will draw a 90-ton train (including locomotive) at a speed of 
27 miles per hour. 

The second type of locomotive is considerably larger than the firs: 
one, and at present there has been but one of this size put on the line. 
Here two electric motors of the same kind as the above are mounted 
in the locomotive, and drive by cranks on to the bar coupling. The 
equipment is otherwise similar. The 600 H.P. locomotive is capable 
of drawing a train of 200 tons total weight. The locomotive itself 
weighs about 60 tons. 
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tically to ask for an order by consent and they were not at one. 
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€— à i CELL I I RO MEUSE 
Hunter Gray and Mr. Lunge) for plaintiffs, said that a settlement had 


LEGAL INTELLIGENCE. 


amo ce 


Attorney-General (eX rel. Ilford Gas Co.) v. Ilford Urban District 
Council. 

As reported in our last issue this action, which cam? before Mr. Justice 
Sargant last week, has been settled. 

Mr. Mark Romer, K.C., who represented plaintiffs, said that defend. 
ants had agreed to submit to judgment, but they sought to impose certain 
terms and conditions which plaintiffs were not prepared to accept. The 
action might be divided into two parts, one relating to the method by 
which the Council carried on their electric supply business and the other 
to alleged preferential rates to certain consumers. With regard to the 
first he asked for a declaration that defendant Council were acting ultra 
vires in carrying on the business of supplying electric lamps, motors and 
appliances, and in having a showroom for the exhibition of such goods. 
There was no longer any question that the Council were not entitled to 
carry on such business and they did not offer a declaration to that effect, 
but plaintiffs asked for an injunction to restrain them from doing any acts 
under contracts made in connection with that business. With regard to 
the second part which related to the alleged undue preference in charges 
to consumers, under the Electric Light Acts there was no question now, 
having regard to a recent decision of the Court of Appeal, and the new 
tariff which defendants proposed to set up was ultra vires because thev 
were favouring the owners of premises which were clectrically lighted 
throughout. Defendants were willing to submit to the declaration asked 
for and plaintiffs proposed merely to take the declaration with liberty to 
apply for an injunction, if necessary. With regard to the other part of 
the case defendants said that they had entered into a number of contracts 
for the supply of flame arc lamps, electric motors and wiring ; they were 
willing to submit to à declaration that such matters were ultra vires, but 
thev wanted plaintiffs to agree not to applv for any injunction for 12 
months in respect of anything done in connection with the agreenients 
that were in force at present. Plaintiffs could not consent to anything 
ofthe sort. They were willing to assent to three months. 

His Lorpsuip asked what was the length of these agreements. 


Mr. ManrELLI. K.C. (for defendants), said that some were for a year, 


and some were for longer. He was willing to submit to a declaration that 
all those matters were ultra vires and the only question was how long his 
Lordship would give defendants to make the best terms they could with 
those they had contracted. Some contracts had many vears to run, 
some five years and some only one year, and if the Council were merely 
to take possession of the motors which were working under the hiring 
agreements works would have to be shut down and a number of people 
thrown out of employment. There might be considerable difficulty in 
getting back those arc lamps and motors with the loas to them of several 
thousands of pounds which councillors might have surcharged against 


them. It was quite impossible for the users of those arc lamps to make 


other arrangements, presumably with the gas company, for some little 

time. 

Mr. Justice SanGaANT said the parties had come before the Court prar- 
Would 

it not be better that the case should stand over until they were nearer an 

agreement ? 

Mr. MARTELLI thought that on the point at issue they would never 
agree. He submitted that it was a matter for the Court to say what was 
a reasonable time in which defendants should have to enable them to save 
themselves. It was a serious matter, as the members of the Council were 
threatened with a surcharge by the L.G. Board auditor. 

Mr. Romer suggested that they might take the declarations, and then 
if plaintiffs applied for an injunction defendants could raise that question 
of how much time they should be given to enable them to comply with it. 

Mr. MARTELLI said he desired to state quite frankly what the position 
of the Council was. They took the view that the sale of those arc lamps 
and motors would not be carrying on a business that was ultra vires and 
they intended to sell them if they could in order to cut their loss. 

His LorpsuiP said he thought he might say that if an injunction was 
applied for merely because the Council had sold these lamps to a customer 
who had had them under a hiring agreement, he did not think he should 
grant it. 

Mr. Romer thought the matter might stand with that expression of 
his Lordship's opinion. He could not make any compromise as that was 
an action by the Attorney-General and he did not want to do anything 
that might be in the nature of sanctioning the Council to do something 
that was ultra vires. 

His LogpsniP said he did not think it would be unreasonable for the 
Council to sell to customers any articles which had been let to them with 
an obligation on the Couricil as to maintenance. 

. Mr. MARTELLI said that after that expression of opinion and as no 
injunction was being asked for, he would leave the matter where it was. 

. His Lonpsur;P: Then I will make the declarations asked for, with 
liberty to plaintiffs to apply for an injunction if necessary, and defendants 


must pay the costs of the action. 


Eleotric Lamp Patent Litigation. 


On Wednesday, before Mr. Justice Warrington, the case of ie Osram 
ed. 


Lamp Works (Ltd.) v. Corona Lamp Works (Ltd.) was mention 
Mr. A. J. WALTER, K.C., who appeared (with Mr. Colefax, K.C., Mr. 
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been reached. The arrangement was that, subject to his lordship's 
approval, judgment would be enterod for plaintiffs, for an injunction and 
damages, the defendant company having paid a sum of £1,000 in satis- 


faction of damages and costs. 
His Lordship assented, and male an order accordingly. 


Workmen’s Compensat on. 


The case of Egdmann r. Premier Accumulator Co. (Ltd.) came before 
the Court of Appeal (the Master of the Rolls and Lords Justices Swinfen 
Eady and Phillimore) on Tuesday, upon the appeal of the company from 
the award of the Northampton County Court Judge, made under the 
Workmen's Compensation Acts. Mrs. Mabel E. Egdmann (for herself 
and her infant children) had applied for an award of compensation for 
the death of Harold J. Egdmann, a workman employed by respondents. 
It appeared that while packing up lead-lined boxes at the Northampton 
electric generating station on April 7, 1914, Egimann, through one of the 
boxes slipping, cut his thumb by a projecting piece of lead, and septic 
poisoning set in, with the result that Egdmann died on May 3l. The 
County Court judge awarded compensation, and the ground of the pre- 
sent appeal was that the proper statutory notice of the accident had not 
been given and that appellants were prejudiced thereby. 

At the conclusion of th» arguments of counsel, their Lordships allowed 
the appeal, holding that the employers had not. received proper notice of 
the accident, and that applicants had not discharged tho onus of proving 
that the employers were not prejudiced by the want of notice. 


Limited Liability Companies Controlled by Alien Ensmies. 


Last week the Court of Appeal delivered two judgments which raised 
interesting questions as to the status of a company registered in Eng- 
land, but controlled by alien enemy shareholders. In delivering the 
judgment of the majority of the Court in one case, the Lord Chief Justice 
said they had to decide whether during the war a debt could be enforced 
by a company of which all the shareholders and directors were alien 
enemies. Defendants (the Daimler Co.) contended that, although con- 
stituted and registered in England, the company could not sue, because, in 
substance, it was an alien enemy company. <A company registered and 
constituted under the Companies Acts of England had a real existence, 
and had a legal entity entirely separate and distinct from its individual 
shareholders. It could not be technically an English company and sub- 
stantially a German one, except by the use of inaccurate and misleading 
language. Once it was validly constituted an English company it was a 
creation of the Legislature, and retained its separate esixtence, and once 
that conclusion was reached it followed that the payment of a debt to 
such a company was not a payment to an alien enemy company. The 
same decision applied to the appeal of the defendants in the second action. 
and both appeals were dismissed, with costs. 

Lord Justice BucKLEy delivered an interesting dissenting judgment. 
He said an artificial legal entity created was a legal person. 1f there be 
12 corporators one of them was not one-twelfth or any other part. The 
total number of 12 contained in the aggregate constituted the corporation. 
On the other hand, a corporation could not exist without corporators ; 
they were essential to it. An artificial legal person without a corporation 
had no physical existence. It existed only in the contemplation of the 
law. It had neither body, parts, nor passions. It could not carry 
weapons or serve in war. It could be neither loyal nor disloyal. It 
could not be treasonable, friendly or enemy. Apart from its corporation 
it could have neither thought, wishes, nor intentions. If that was a 
British corporation it stood in the same position for most purposes as a 
British subject. But while that was so, it could not be described as a 
British subject. A subject must be one who could owe and pay alle- 
giance to the King and serve him. That corporation certainly had in 
law an independent legal existence, and that legal person was British. 
On the other hand, all its directors were Germans resident in Germany. 
All the shareholders except one were Germans resident in Germany. 
The artificial legal thing was British, resident in England, but all that 
corporation that could have thoughts, wishes and intentions were Ger- 
mans resident in Germany. The question was whether all the natural 
persona who expressed and gave effect to their wishes through the cor- 
poration, being Germans resident in Germany, the corporation could sue 
in this country because those persons who did not sue were as a matter of 
law absorbed in the separate legal person which was British and which 
could sue. The proposition that an alien enemy could not sue rested 
upon the proposition that he could not approach the King. "The Court 
was the King's Court. Take the case of six Germans forming a private 
company. Could they approach the King ? To say they could because 
it was not they, but & British corporation who approached him, was an 
unsound argument. An artificia! legal entity had no independent 
power: it was moved by the corporation. "There it was the German 
corporation, who under a corporate name was still German, who came to 
the Court. It was German in fact, British in form. According to the 
definition of * enemy," enemy character could not attach to a British 
corporation resident or carrying on business in an enemy country, but 
it did attach to a person or resident. He was of opinion that the com- 
pany stood for present purposes in the position of alien enemies. The 
actions were by alien enemies suing by a corporation, and he thought the 


appeals should be allowed, 
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PATENT RECORD. 


» 
———— 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwsuRN, ELLIs & Pryor, Chartered Patent Agenis, 
70 and 72, Charcery-lane, London, W.C. 


Whenever the date applied for diers from the date on which the application was lodged 
at the Patent Office the former is given in brackets ajter the title. 


1913 SrrcirICATIONS, 
Apparatus for operating railway sienals and the like. 
Automatic or semi-uutomalic telephone exchange systems. 


21.361 DenugTT & He vouTon, 

29.615 BETULANDER. 
(24;12/12.) 

29.712 GALLETTI & Gant ETTI'S WIRELESS TELEGRAPH & TELEPHONE Co. Transmission 
of wireless signals. (Copnate application. 2,738/14) 

A transmitting arrangement for wireless teleeraphy or telephony, in which use is 
made of a series discharger, controlling the transmission by means of a circuit of large 
resistance arranged in shunt with partof the series dischareer. 

29,752 B.T.-H. Co. (G.E. Co., of America.) Electric motor control systems for trains 
and the like. 
30.083 B.T.-H Co. & HaAstiNos. Electric motor control. 

In a system of electric motor control in which part of the current is diverted from 
the armature for obtaining slow speeds, means for keeping open the shunt circuit 
around the armature when the motor is being stopped after running at higher speeds. 


1914 SPECIFICATIONS. 
53 AITKEN & AtrkEM, Semi-antomatic telephone exchange systems. 
173 Mascn. Ignition systems for internal combustion enpines, 
391 B.T.-H. Co. & Hastines. Switching systems for inserting and cutting out resis- 
tances and the like. 
3.01] Lucas & Epwarps. Electric switches. 
3,360 WESTERN ELECTRIC Co. (Wocdward, actine for Western Electric Co.) 
control systems for automatic telephone exchanges. 
5.050 SrumRGEss. Electric arc lamps. i 
The invention consists in the combination with a refractory ston, of a refractory 
abutment or damper which bears against the back of the carbon at a distance slightly 
above the stop. leavine a free space between the stop and the abutment at which 
burning of thé carben can take place, 
9,468 Soc. Anon. Le CARPRONE & Ginpre. Attachment of electrical conductors to 
dynamo brushes and the like. 
10.948 Wuite. (Sturges) Electric railways. 
21.823 Mason. lenition systems for internal combustion engines. 
on 173/14, Jan. 3.) : 


Impulse 


(Divided application 


i 


APPLICATIONS FOR PATENTS. 


Note.—T he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
ope" to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course, Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk (s affixed. 


December 17, 1914. 
Receiving system for continuous electric waves, (18/12/13.)* 
Manufacture of rubber-covered electric conductors. 
Apparatus for signalling on and controlling railway trains in motion. 


December 18. 1914. 
24.259 SvkEs & Forp. Controlling the current in electric circuits.* 
24.287 B.T.-H. Co. (G.E. Co., U.S.) Blowpipe cleaning devices. 
24.293 MipoLEY & VANDERVELL. Electric starters. 
24.310 Quain. Electric alarms. 


December 19, 1914. 
24.326 Harr. Electric fuse clip. 
24.335 HuGHes. Arc lamps. 
24.338 WATSON & CALLENKDER'S CABLE & CONSTRUCTION Ca. 
distributing systems. i 
24,343 AUTOMATIC TELEFHONE MFG. Co. & Savin. 
Electric Co., U.S.) Telephone systems. 
24.350 Harris. Electrical transmitting apparatus. 


December 21. 1914. i 
24.368 Hore. Fusesorcut-outs for electric circuits. (Addition to 22,575 13.) 
21.398 ee Removal and recovery of tin and solder from tinned iron scrap 
and the like. 
24.428 Kinc. Sparking-plug tester. . 
December 22. 1914. 
24.475 GARDNER. Electrical vibrator contact makers and breakers. 
24 496 NoLAN. Cooling electric motors. (2/2/14, U.S.)* 
24,498 BRITISH INSULATED & HELsBY CABLES & HARRISON. 
apparatus therefor.* 
24.502 Bousson. Incandescent mercury vapour lamps. 


- Decemter 23, 1914. 
24,511 Mapvick. Wire grip and contact for incandescent electric lamp holders and other 
uses. 
24.512 Roperts & GersHam.  Self-locking electrical lamp holder. 
24.537 Gros. Double magnet.” 
24,543 BriATHY. Electric meters. (23/12/13, Hungary.)* 
24,552 Curtis. Electrical resistances. 
24.553 and 24.554 BETULANDER AUTOMATIC TELEPHONE Co. & CROWE. 
i semi-automatic telephone systems. 


24,231 ARMSTRONG. 
24.235 GEIPEL. 
24,243 IRVING. 


Switch gear for electric 


(Partly communicated by Automatic 


Telegraph systems and 
(3/9/13, France.)* 


Automatic and 


December 24, 1914. mE 

24,583 ROBERTSON. BowMAN & RincRoOsE. Signalling appliances for ccllieries and the 
like. ; . 

24.589 Sipetr. Connecting the plug tester to the sparking plug in internal combustion 
engines, : : 

24.604 Mipcrgv & VANDERVELL. Varlables peed dynamo-electric machines.* 

24.029 Soc, ANON. DES Erastissevents L. BrgRIOT. Regulating means for electrical 
instaliations. (27/12/13, Belgium.)* | 

24.631 Scc. CERAMICA RICHARD-Ginori. Electric insulators. (30/4/14, Italy.)* 

24.637 Hatton. Contrcldevices for electric clock systems.” 

24.644 Hurst & Mitts. Soarking plugs. 


December 28, 1914. 
24.650 Stieg. Automatic marnetically operated clutches for electric motors. 
21.697 SUNDERLAND FORGE & ENGINEERING Co & Resp, Electric connection boxes, 


December 29. 1914. 
24,742 SCLATER. Fittings fcr conduits for electrical conductors.* 
24.744 GoRANSSON. Series incandescent electric liehtine circuits. 
24.746 WECHSLER. Telegraphic transmitting apparatus and the like.® 


December 30, 1914. 

24.780 Mirer. Electrically operated alarm apparatuz.* 
24.787 GARDNER. 
other purposes. 


24,7192 HAMILTON ard Ferranti, Electricity meters. 


Electro magnetic circuit controlling devices for rallway signalling and 
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December 31. 1914. 

PoLien and ISHERWwCOD. Electric fire control. 
Hunt & Sanoycrort (LTD. Alternating current dynamo-electriz machine 
adapted for synchronous workine. ` 

24,838 Hunt & Sanpycrcrt (LTD... Dynamo-electric machines. 

24,839 HunT & Sanpycrort (Ltp.). Dynamo-electric machines having cascade con: 
nected windines. i 
24.841 Arries Evectric Lau? Co. (-—)Le Naour. France.) Machines for Cutting the 
globes of electric incandescence lamps and the lixe. 3 
24,844 Bennett. Portable mechanical electrical flashing device worked by clockwork. 


January 1, 1915. 


24.830 
24,637 


27 GAUNTLETT. Electrolysis. 

$5 leving & GLENN. Apparatus for supplying alternating current from a direct-currert 
electric battery. 

58 CnaHAM & RickETS. Electrical transmission and distant cantrel of movement. 


specially applicable to systems for signalling orders and the like, (Addition t 
6,214.14.)* 


. January 2, 1915. 

81 Hecut. Electric counlings. 

82 Morano. Electric current insulators, more particularly for microphones, electri: 
vibrators, and the like.* 


January 4. 1915. 

112 Burron. (Siemens & Halske Akt.-Ges., Germany.) 
114 Nasu. Electric automatic protector. 
120 Buie & Loxam. Water power developing apparatus.* 
121 LEicH & OssoRN. Means for obtaining a hich starting torque on a continuous 

current motor with a relatively small starting current.* 
123 RosENTHAL. Electrical adapters. 
127 DongN. Liehtine theatrical stages and other premises by means of diffused licht." 
129 and 130 NORTH & ALLEN. Maeneto-electric machines. 
131 LivERSIDGE & PENNSYLVANIA APPLIANCE Co.  E;ectric fusible cut-outs. 


January 5. 1915. 
154 LANDER. (Luis Zanaboni, Arrentina.) Electric heating pad, 
178 B.T.-H. Co. & SAMUELSON. Power generatine plants. 
188 PRESSLAND. Incandescent electric lampholders. 
190 WuiLLcT. Combined mechanical and electrical devices. 


January 7. 1915. 
247 SuvrH.. Dynamo maeneto-electric generating machines. 
264 Harry W. Cox & Co. & DONNITHORNS. X-ray apparatus. 
270 BurKE. Excess wattmeters. (21/1/14. U.S.)* 
275 Western ELECTRIC Co. (Western Electric Co.. U.S) 
apparatus. * 
282 BENHAM & Sons & ALLENSBY. Electric heaters for culinary and other purposes. 


January 8, 1915. 
324 Pirxincton. Electrical transmitter microphones. 
337 REID & CALLENDER'S CABLE & CONSTRUCTION Co. 
343 SANDBERG. 
353 B.T.-H. Co. 


Galvanic batteries. 


(24/1 14, Belzium.)® 
Electric wave amp'ityirg 


Support for wires and the like. 
Base plates for railway or tramway sleepers. 


(G.E. Co., U.S.) Centrifugal compressors. 


January 9, 1915. 
367 A. P. LuNpRERG. G. C. LuNpBEsG. P. A. Lunppego & Pesco. Electrical switches. 
378 Raino & CERRARD. Electric cable joint boxes and the like. 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from Tug Etsctrrictan Offices, post 
free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.1 


“Tables Annuelles Internationales de Constantes et Données Nume- 
riques.” Vol. LUL, 1912. Pp. lii. +595. (London: J. & A. Churchill.) 
28s. Gd. net. 

" Graphical Determination of Sags and Stresses for Overhead Line 
Construction.” | By Guido and Marco Semenza, Pp. x. 4-24, 13 charts. 
(London: Hill Publishing Co.) 12s. 6d. net. | 

" Proceedings " of the S. Wales Institute of Engineers. 
No. 6. Pp. xvi.+57. (Cardiff: The Institute.) 5s. 

^* Journal" of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. LUI, No. 240. (London; E. & F. N. Spon.) 
Pp. 47. 3s. 6d. 

The Post Office Electrical Engineers’ ‘* Journal." 
January, 1915. 
95. Is. net. : 

“ Mechanical Sciences—Qualifying Papers, 1906-13." Pp. 90. (Cam. 
bridge University Press.) 

‘Journal " of the Washington Academy of Sciences. 
(Baltimore: Waverly Press.) Pp. 32. 

“ The American Journal of Science," hy E. S. Dana. 
The Tuttle, Morehouse & Taylor Co.) Fourth Series, 
January, 1915. Pp. 136. 86 per year. 

“Journal " of the Franklin Institute, Vol. CLXXIN., No. 1, January. 
1915. (Philadelphia: The Franklin Institute of the State of Penn- 
svlvania.) Pp. 118. 350 cents. 

* Proceedings” of the American Instituts of Electrical Engine? 
Vol. XXXIV., No. l, January, 1915. Section I.—Institute pu 
pp. 28: Section IL. — Papers, Discussions, &c., pp. 167. (New Lor: 
D. Van Nostrand Co.) $1. 

" Water Work Statistics of Thirtv-eight Cities of Towa,” by 7. Me 
Dunlap. University Extension Bulletin No. 8, New Series No. 8i, 
November, 1914. (Iowa City: The University.) Pp. 52- ` 

* Bulletin " of Armour Institute of Technology. General Informatio” 
Number, May, 1914, New Series Vol. VIIL, No. 1. (Chicago: Armott 
Institute of Technology.) Pp. 199. 

^ Memoirs” of the College of Engineering. Vol. L, No. 1, Aug 
1914. (Kyoto: The Kyoto Imperial University.) Pp. 49 and 13 pla 7 

“ Annuaire pour L'An 1915 par Le Bureau des Longitudes." (Pans: 

‘authier-Villars et Cie.) Pp. vii. +995. 1 fr. 90 c. net. 


Vol. XXX, 


| Vol. VIL, part 4 
(London: H. Alabaster, Gatehouse & Co.) Pp. xiv. 7 


Vol. V., No. 1 


(New Haven: 
Vol, XXXIX. 


— 


[ d 
[^ d 


2 ne ee 
i 


SR ec 


THE ELECTRICIAN, JANUARY 29, 1915. 


wu 


4 
A 
Ds 
«4. 
^ 
"^, 
^ 
T 
H 
2 
it 


T Tv z R 
LEG OE 


95 


»5 
& 


z oy ine TE 
KEE DNA oA VIE 
e T 


CONTENTS. 

LaNcUAGE AND ExPoRT TRADE 575 | Loud-Speaking Marine Tele- | 
Imports and Exports of Elec- phones. Illustrated .... 124 | 

trical Manufactures ...... 576: The ‘‘Sirocco” Air Washer. | 
Business Notices............ 5/76, Illustrated .............. 126 
Bankruptcies, Liquidations,&c. 576 | E.A.C. Apparatus .......... 126 
Electricity Supply.......... 576 | New B.T.-H. Lists .......... 127 
Lighting, Power and Heating Scientific Lighting. Illus. .. 127 

Notes... eese her. 577 | Ediswan Half-Watt Lamp 
Traction Notes ............ 577; Fittings. Jllustrated .... 128 
Telegraph Notes............ 578 | Lanvern Slides. ....... vee. 128 
Empire Notes ........ es 578! 

Miscellaneous Notes ........ 579 

The Round Table .......... 121 Tenders Invited ............ 579 
The ** Point Fives” ....... . 121 Tenders Received & Accepted 580 
An' Electrically Driven Rolling Municipal Accounts ........ 58 

Mil. Illustrated ........ 122 Companies’ Meetings & Reports 581 
Plexsim Electric Heating. New Companies, &c. ........ 581 

Illustrated ............ .. 122. City Notes ................ 581 
Interlocking Switchplug. : Electrical Companies’ Share 

Illustrated .............. 123 IB m £82 


LANGUAGE AND EXPORT TRADE. 


Tug British manufacturer and trader has enjoyed so large 
a share of the world’s business for so many years that he 
only very slowly realises the necessity for extending his 
commercial relationship in certain countries where the | 
problem of language is one of primary importance. The 
subject has been discussed at great length from time to time 


l 


by various commercial bodies and associations, but up to ' 


575 


attention to the subject of modern commercial languages 
in English schools. There would appear to exist a natural 
aversion on the part of the average English youth to be- 
coming sufficiently well acquainted with a language to speak 
it fluently, ard also to think in it. He still inherits those 
traits which predominated the character of. his trading 
ancestors, not the least distinctive of which was the belief 
that English was the language of commerce, and ought to be 
made so throughout the world. | 

Undoubtedly a great opportunity is presented here for 
increasing the facilities for trading which are so essential 
to the future of British industries. It is desirable that this 
knowledge of languages should extend throughout the 
entire body of engineering and allied trading and selling 
organisations. In the initial stages it may be confined to: à 
comparatively small group of specialists, who will haridle 
correspondence and prepare trade catalogues and adver- 
tisang matter. Such specialists should, however, not be 
allowed to maintain a monopoly in this department of com- 
merce, otherwise the cost of intercommunication between 
the British trader and the foreign buyer may become unduly 
excessive. For a time, of course, the engineer and the 
salesman with a knowledge of languages will be able to 
command better positions than men who are not so equipped. 


the present, so far as we are aware, no practical steps have | In this way they will be encouraged to extend the scope of 


been taken to make a knowledge of several languages a 


part of the curriculum of every prospective imperial and | 


general commercial man. Isolated emphasis is occa- 
sionally laid on the nced for issuing trade literature in the 
language of the country in which it is to be circulated. 
Occasionally men who have travelled in foreign countries, 


or perhaps have carried on a small amount of trade therein, 


will state publicly that the business is almost invariably 
given to the manufacturer or trader whose representative 


‘can converse in the native tongue or whose literature can 


be read without the necessity for an interpreter or trans- | 
lator. Electrical manufacturers in certain cases have issued | 
catalogues in Spanish, Portuguese, Russian, Chinese, &c.,- 
and presumably they experienced considerable benefit by 

so doing ; but it still seems to be the practice to entrust this 

work to outside linguists, who as a class have only a very | 
limited technical and engincering knowledge. The number 
of engineers and salesmen with technical and practical ex- 


perience who can speak even one language in addition to 


their own is deplorably small. The fact is difficult of | 
| year's excess crop more than paid for the irrigating equipment. 


explanation, though one of the reasons may be the lack of 
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a i their capabilities, and the movement for the wider usc. of 


foreign languages in trade will generally benefit. Probably 
there will always exist the need for a comparatively high- 
priced man who has a good command of the technologv of 
his subject in the language of some of the more important 
countries with which British industries will requir? to trade 
for many years to come. At the moment there is an 
undoubted dearth of men who can translate into two or 
three languages technical data and descriptive ev. gineering 
literary matter so as to render it readily comprehensible 
by the man into whose hand # will ultimately find its way. 


— M —MÀ— áÁá; 


Electrical Irrigation on Kansas Farms.—The “ Electrical 
World " reports that electric pumping outfits have been 
installed by several Kansas (U.S.A.) farmers for irrigating 
alfalfa fields. In one case cited a 35 H.P. motor was purchased 
which irrigated 100 acres of land; from this, the farmer cut 
more than 5 tons of alfalfa to the acre during the' season. It 
is stated that the farmer raised 250 tons more alfalfa than 
without irrigation. The pump and motor installed cost about 
£600 and the ditches cost about 4s. per acre. Hence, the first 


F 
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IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the weck Jan. 17, 1915, to Jan. 23, 1915. 


In view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


‘at foot of Exports.) 
IMPORTS. 


Into Fotkestone.—Holland « Glow lamps, 225 pkgs. 

GcoLE.— Holland: Elec. wire, 6 pkgs. 

HuLL.—Zollasd: Elec. Lamps. 76 pkgs. Sweden: Electrodes, 5 pkes. f 

LoNDON.—Suw'tzerland : Machinery, £127 ; unenumerated, £364. U.S.A. ; Elec. machi- 
nery, £3,325; lamps, £69 ; telephone materials, £248: carbons, candles, £19; copper wire, 
£1476 : unenumerated, £2,643: unenumerated. 359 pkgs Holland: Lamps, £431; 
batteries, 19 pkgs. ; wire and cable, £327; unenumerated. £266, Sweden. Elec. lamps, 
£20 ; electrodes, 5 pkgs; uncnumerated. £73 ; elec. machinery. £913; telephone materials, 
£674. France. Carbon candles, £406; unenumerated, £36. /faly. Wire and cable, £786; 
unenumerated, £31. 

DENMARK.—Unenumera*ed, £30. 

LivERPFOOL.— Spain. Elec. carbons, 135 pkgs 


EXPORTS. 

To AustraLcasia.—-Adelaide. Wireand cable. £406; machinery. £920 ; unenumerated, 
£101. Auckland: Machinery, £786; unenumerated, £59. Christchurch * Elec. machi- 
nery, £75; wire and cable, £76, unenumerated. £116. Melbourne: Wire and cable, 
£4.338 ; machinery, £1.739 ; unenumerated. £1.317. Napier ; Machinery. £128. Newcastle + 
Machinery, £105. Perth: Machinery, £580 Sydney: Wire and cable. £305: Machinery, 
£184 ; unenumerated. £3.224. Wellington. Elec. machinery, £51 ; unenumerated, £133. 

AFRICA.-—Capretown $ Iron telegraph poles. 5*on ; Unenumerated. £64. Durban. Ma- 
chinery, £492; unenumerated. £177. East London : Telephone cable, 37cwt; telegraph 
meterial. £487. Port Elizabeth + Machinery, £25. Unenumerated, £102. Zanzibar: 
unenumera:ed, £20. Adlexasdria: Wire and cable, £172: unenumerated. £30. Ader: 
Unenumerated. £30. Biera: Machinery, £26; unenumerated, £38. Delagoa Buy: 
Machinery, £30. Quilimane ; Unenumerated, £150. Kilindini : Wire and cable, £78; 
Tele. material, £42 ; unenumerated, £217. 

CHINA.— Shanghai: Machinery, £44. 

Honc KcNo.-- -Wire and cable, £52; Unenumerated, £133. 

INDIA, CEYLON AND INpo-CutNA.— Bombay - Wire and cable, £556; machinery, £85; 
unenumerated, £1.282. Calcuita : Wireand cable, £40 ; unenumerated, £262. Karachi: 
Unenumerated. £116.  /poh: Unenumerated. £24, Singapore. Machinery, £39 ; un- 
enumerated, £526. 

CANADA.—- St. Johns, N.B.: Elec. vire and cable, £296; unenumerated, £20. Toronto; 
Sub. tel. cable, £1.060. " 

FRANCE.— Paris: Unenumerated. £149. Bordeaux: Wire and cable, £74: Unenu- 
merated, £7. Marseilles: Unenumerated, £130 

Russia. Viadivostock : Machinery. £43: unenumerated, £52. 

]APAN.— Yokohama. Wire and cable. £471. 

SouTH AwERICA.— Buenos Ayres’ Wire and cable. £1291 ; machinery, £337: unenu- 
merated, £85. Rio de Janetro : Unenumerated, £28. Callao- Tel. material, £23. Monte 
Videos Uuenumerated, £28. 

ItaLy.—Genoa. Machinery, £1.197 ; unenumerated, £466. 

HoLLAND.—Ansterdam ; Wire and cable, £567. Rotterdam. Unenumerated, £37. 

PoRTUGAL.-- Lisbon : Unenumerated, £30. 

SraiN.— Mateya -. Elec, Machinery. £46. 

Norway.— Christiana ; Wire and cable, £530. 

SwEDEN.-—Stockhol m : Wire and cable, £145. 

MATa -- Machinery, £65. 
West Ywo1ES.- -Barbados ; Unenumerated, £94. 
BELLEWAN. —Unenumerated, £80. 


ELECTRICAL GOODS IN TRANSIT. 
FRANCE.— Paris; Telephone material, £250. 
NoTE.—The large number of items in these official returns under the 
misleading heading ' unenumerated " relate to what is described as 
electrical goods ” and “ electrical materials.” 


U.S.A.: unenumerated, 68 pkgs. 


BUSINESS NOTICES. 


Messrs. Fyfe, Wilson & Co., of Glasgow, have opened a London 
office at 1l, Tothill-street, Westminster, S.W., for the sale of their 
Kelvin petrol and paraffin engines and electric generating sets, &c., 
and Mr. A. G. Tucker will be in charge of the London office. The 
telegraphic address is “ Ductility Vic London,” and the telephone 
No. will be Victoria 6921. | E 

Mr. J. Gibson Harris, Palmerston House, Old Broad.street, 
London, E.C.. informs us that he has been appointed receiver and 
manager of the Acton Lamp Co. (Ltd.), with power to carry on the 
business. / 

Greenwich Borough Council has approved plans of a machine shop 
proposed to be erected at. Roan-street bv the Saxonia Electric Wire 
Co. . 

Plans of additions to Messrs. Gambrell Bros. electrical laboratory 
in Merton-road, Southfields, have heen approved by Wandsworth 
Council. 

Motor Wan‘ed.—-An advertiser requires a 250-400 H.P. clectric 
motor, 500 volts a.c. 50 periods. 

Agency Wanted.—A Swedish firm advertises that it is willing to 
take up an avency for cables and wires. 

Patent Development.—The proprietor of patents Nos. 2,152 and 
2,199/1913, for " Devices and apparatus for electrocuting animals," 
desires to make arrangements for granting licences for working the 

tents in this country. Communications to Messrs. Haseltine, 
Lake & Co., patent agents, 28, Southampton-bldgs., Chancery-lane, 
London, W.C., 

The proprietor of patent. No. 4,223 1009, for * Improvements in 
electric cut-outs,’ desires to make arrangements for exploiting same 
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in this country. Applications to Messrs. Haseltine, Lake & Co., 
Patent Agents, 28, Southampton-buildings, Chancery-lane, London, 


W.C. 
BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Albt. Whiteley, electrical and 
mechanical engineer, Tudno Works, Tudno-street, Llandudno, vill 
take place on Feb. 5 at Crypt-chambers, Chester, and the publie 
examination on March 4 at the Magistrate's Room, Bangor. 

Mr. E. T. Kerr, 95, Colmore-row, Birmingham, has been appointed 
receiver for the debenture holders of the British Prometheus Co. (Ltd.| 
Mr. Kerr notifies that a meeting of creditors will be held in due course, 

A meeting of creditors of the Altheat Co. (Ltd.) will take place at 
62, Oxford-street, London, W., on Feb. 1. 

A meeting to receive an account of the winding up of the Uitenhage 
Electric Light & Power Co. (Ltd.) (in vol. liq.) will take place on Feb. 
22 at 71A, Queen Victoria-street, London, E.C. 

A mecting to receive an account of the winding up of the Sandwich, 
Deal & Walmer Electricity Supply Co. (Ltd.), will be held at 36, 
Castle-street, Dover, on Feb. 27. | 


nn 
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EXTENSIONS. 

Brighton.—In order to deal with the increased. demand for elev- 
trical energy for lighting and power at the Kitchener Indian Hospital, 
an extension of the electric supply mains is to be carried out at an 
estimated cost of £1,500, subject to the War Office agreeing to defray 
the cost of the work. 

Bury (Lanes).— The Electricity Committee have applied to the 
Board of Trade for permission to erect an overhead transmission line 
for supplying electric current to Heywood. 

Cleethorpes.-—The Council have applied to the Publie Works Loan 
Commissioners for a loan for electricity purposes, including £7,870 for 
mains, £965 for services, £148 for cut-outs, £198 for switchboard 
extension, and £819 for meters. 

Greenock.— The Scottish Office have sanctioned a further loan of 
£30,000 for the execution of capital works in connection with the 
electricity undertaking. The total now authorised to be borrowed 
amounts to £347,000. 


Grimsby.— At their mecting last week the Lighting Committee, on 
the advice of the borough electrical engineer, Mr. W. A. Vignoles, 
decided to recommend that a new battery be installed at a cost of 
£5,000, and that application be made to the L.G. Board for authority 
to borrow £5,000 for the new battery, £4,000 for mains, and £2,000 
for services. 

Hackney (London).—The Council is recommended to take up à 
loan of £10,000 from the London County Council, on account of 
expenditure on mains, and to leave over the question of the borrowing 
source of the balance of the loan originally applied for (£32,652). 

The County Council's power to lend money in the current financial 
year is nearly exhausted, and it is unable to advance the balanco of the 
loan at present. l 

Hull.—The Electricity Committee have been informed by the 
deputy city electrical engineer (Mr. J. F. Magoris) that certain exten- 
sions of the generating plant will be required in the near future, 
necessitating further capital expenditure. Before sanction is to be 
given for the loans already authorised to be borrowed, Mr. Magorn 
has been instructed to report on the extensions required, 

The estimates of the department for 1915-16 have been presented te 
the Committee by Mr. Magoris. The estimated receipts were put at 
£88,835, compared with £85,718 in 1914, the net balance being £3,201, 
against £3,417. 

Southend.— The L.G. Board have sanctioned the borrowing of 
£30,184 for the equipment of sub-stations in the Leigh and Thorpe 
Ba; areas, including the purchase of the Leigh site, and £18,000 for 
extensions of cables. 
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GENERAL. 

Acerington.— The borough electrical engineer (Mr. Harold Gray) 
recently applied to the Electricity Committee for permission to takt 
a commission in the new Artillery Brigade. , 

The requisite permission has heen given and arrangements are being 
made for carrying on the work of the department under Mr. Grays 
assistant. The Corporation will have the benefit of Mr. Gray s servie 
in a consultative capacity during the time the proposed Artillery Brigade 
is in Accrington. 

Buxton.— The Council's chief electrical engineer, Mr, W. J. Leemme, 
has been authorisedyto join the Royal Engineers, and during hw 
absence he will be paid £2 a week, while Mr. C. D. Copland, who vil 
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payment of the special repayment which had fallen due, stating that 


within the next three years. i 
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LIGHTING, POWER & HEATING NOTES. 


Barnet.—The Guardians have decided to adhere to their original 
intention to generate their own energy for use at the workhouse, 
although the North Metropolitan Electrical Power Distribution Co. 
offered to give a supply at Id. per unit for all consumption, with an 
additional fixed charge of £50 per annum, the cable to be laid, in 


duplicate, free of cost. 
Battersea.—During the time tho police restrictions in regard to 
outside lighting are in force a reduction of 75 per cent. in the contraot 
charges for hire and maintenance, &c., will be made provided the 
term of the agreement is extended by the period during which tho 


restrictions are in force. 


Electricity in Mining.—A new colliery which Messrs. Newton, 
Chambers & Co. are opening up at Elsecar, Yorks, will have a com- 
plete electric equipment. ] 

Leicester.— For some time experiments have been made by the 
Lighting Sub-committee of the Watch Committee with the view of 
obtaining the best form of illumination for the tramway routes. 

Ordinary low-pressure (gas) lighting by three inverted incandescent 
burners was tried in the London-road from the Midland Station to Victoria 
Park. High-pressure lamps were erected in another district, and metal 
filament lamps in Horsefair-street and in King Richard’s-road. The 
sub-committce unanimously recommended the Watch Committee to 
adopt electric lighting, because the cost was found to be less than for 
the high-pressure gas, and the light was much better. "The Council are 
now recommended by the Watch Committee to accept this decision. 


School Lighting.—Gillingham Education Committee is of opinion 
that it would be in the interests of the health and eyesight of the 
scholars if electric light were installed in the non-provided schools. 

As the Committee cannot legally incur the cost of the installation and 
fittings, it has been decided to ask the Council to submit a proposal for 
wiring the various schools. the Committee to pay for the current at a rate 
covering the cost of the hire of installations and fittings. 

The London Education Committee proposes to carry out the work of 
wiring Redman's-road school (Stepney) by direct labour. 

. "Willesden.—Owing to the difficulty in obtaining a supply of car- 
bons the Electricity Committee proposes to convert as many as 
possible of the existing are lamps to metal filament lamps. 

The. committee think that the scheme, whilst effecting. a saving of 
current, will also result in aí improvement of the street lighting without 


infringing the War Office or police regulations. | 

The Council'3 agreement with the North Metropolitan Electric Power 
Supply Co. will expire on March 31, 1918, and the Electricity Committee 
is of opinion that the electrical engineer (Mr. Blake) should be instructed 
to report generally upon what terms the agreement may be renewed for a 
further period of seven years, and also alternatively submit preliminary 


plaus and estimates for the erection of a new generating station. 


act as resident engineer and also carry on his work as a consulting 
engineer, will recei ve the balance of Mr. Leeming's present salary. 


Edinburgh.— The Corporation have decided to drop the clauses 
relating to wiring, motor hiring, &c., from their provisional order. 


Henley.—The Rural Council will oppose the application of the 
Reading Electrio Supply Co. for a provisional order, in order to obtain 


terms from the company. 

Leek.—As an alternative to the existing scale of charges for elec- 
tric current for power, consumers are to be offered supply at £1.17s.6d. 
per quarter per kilowatt of maximum demand, plus 3d. per unit for 
all current used. 

The maximum price per unit under the new scale must not exceed the 
price under the original scale. The flat rate of 2d. per unit for heating 
and other domestie purposes (other than lighting) has been reduced to 


lid. per unit. 

London Electricity Supply Linking-up Scheme.—The borough 
electrical engineer of West Ham (Mr. J. W. Beauchamp) has received 
a letter from the electrical engineer of Poplar (Mr. J. H. Bowden) 
with reference to the possibilities of linking-up the two stations for 
mutual supply, and Mr. Beauchamp has been authorised to investi- 
gate the matter further, and to prepare a report thereon. 


London Electricity Supply Scheme.—At the meeting of the London 
County Council on Tuesday next a resolution will be submitted in 
favour of confirming the resolution to promote in the 1915 session of 
Parliament the Bill for the establishment of a new electricity authority 
for London and adjoining districts. 

At the meeting of the London County Council on Tuesday the chairman 
of the Highways Committee (Mr. G. H. Hume) stated, in answer to a 
question, that all the Borough Councils had been communicated with in 
regard to the Council's Electricity Bill. Four of them were opposed to 
the scheme, 10 suggested postponement and five had sent indefinite replies. 

At the annual meeting of the Metropolitan Boroughs’ Standing Joint 
Committee on Monday the Executive Committee reported upon the 
London & District Electricity Supply Bill and stated that in their opinion 
it was inopportune to proceed with the Bill at present. The Committee 
felt strongly that it was expedient that the Bill should be postponed, 
so as to afford opportunity to the London County Council to furnish 
fuller information to the Borough Councils owning electricity under- 
takings. Those Councils who did not own undertakings were also mate- 
rially concerned with the financial provisions of the Bill, as it would 
devolve upon them to raise by rate the money required to meet any 
deficiency in the revenue of the proposed electricity authority. The 
Committee decided to ask the City and Borough Councils to request their 
Members of Parliament to oppose the Bill on second reading. 

The London Electric Supply (No. 2) Bill will also be opposed for 
similar reasons. 

On Tuesday, at a conference of representatives of Surrey County Council 
and Surrey local authorities affected by the Bill and by the London 
mM Supply (No 2) Bill, it was unanimously decided to oppose both 

ills, 

Representatives of the Parliamentary Committees of the County 
Councils of Essex, Herts, Kent and Middlesex have also expressed the 
opinion that both Bills should be strenuously opposed. 

Woolwich.—The Borough Treasurer has reported on the question 
of the accelerated loan repayments in respect of the outstanding 
capital expenditure on the Plumstead electricity works. 


The consulting engineer (Sir John Snell), in his final report, advised 
that Plumstead station should not now be shut down entirely, but con- 
tinued in use for the destructor steam only and to otherwise hold the 
plant in reserve. It is pointed out that the Council only agreed to the 
accelerated payments when the extension scheme was in operation, par- 
ticularly as the plant in respect of which the repayments were to be made 
would not be out of commission until that time arrived, and these con- 
tions were conceded hy the London County Council in January, 1913. 
Under the new proposals the plant at Plumstead would not be out of com- 
mission, but continued in use and the assets would remain intact. The 
Borough Treasurer states that the first accelerated payment fell due carly 
this month and amounted to £563, against the usual annual instalment 
of £38, but, acting on instructions received, he had withheld pay ment until 
the altered conditions had been considered by the London County Council. 
The Comptroller of the County Council had, however, pressed for full 


TRACTION NOTES. 


Aberdeen.—Thcere has been considerable agitation against the uso 
of the “ pay-as-you-enter " tramcars on the Mannofield route and the 
Council have been petitioned to withdraw them. Owing to the short 
period they have been in operation the Council have decided to give 


them a further trial. 

Blackpool.—The Tramways Department are inaugurating a 
system of parcels carrying on Feb. 8. | 

Four of the large type of cars are to be provided with top covers. 

Halifax.— At the recent ratepayers’ meeting it was announced that 
the Brighouse tramway scheme had been dropped. The Elland 
tramway project was approved as were the other proposals, except 
the clauses realting to tramway sidings and the Ripponden tramways, 
which were defeated. 

Liverpool.-—The members of the Tramways and Electric Power and 
Lighting Committee recently made a tour of inspection over a number 
of the tramways depots under their control. At the close of the 
inspection the Committee were entertained at dinner, under the 
presidency of the chairman of the Committee, Mr. E. Russell-Taylor. 

Mr. C. W. Marcs, general manager of the tramways, in.reply to the 
toast of his health, said he had always tried to go on the line of considering 
only the best interests of the undertaking he was serving. His tramways 
carcer had becn a pretty long one. He joined the service in June, 1875, 
as a boy. so that if he were spared until next June he would have com- 
pleted 40 years in tramways service. Great developments had during 
that period taken place in municipal departments and enterprises, but 
in no department had greater developments taken place than in tramways. 
In 1875 the number of passengers who travelled in the tramears and 
omnibuses of Liverpool did not exceed 16,000,000, and the total receipta 
were about £155,000. In 1914, roughly speaking, the tramcars carried 
146,000,000 passengers, and the receipts were somewhere about £750,000, 
Surely that was a development out of all proportion to the natural growth 


until the County Council had agreed to alter the terms of the deed, as the 
Borough Council were not entitled to withhold payment. The Comp- 
troller has now asked for a further report on the points raised for the 
consideration of his Council "The accelerated payments, beyond the 
ordinary instalments, represent in the following vears the portions f Id. 
rate as shown : 1914-15 (a) increased payment due to acceleration, £525 ; 
(b) cquivalent to 0-16d. in the £ ; 1915-16, (a) £2,603, (b) 0-80d. ; 1916-17, 
(a) £2,146, (b), 0-65d. ; 1917-18, £2,146, (b) 0-65d. The Borough Council 
has, however, decided to forward full particulars to the London County 
Council and to ask them to accept the ordinary repayments on the 
original loans on the Plumstead works, and to suspend the operation of 
the deed entered into on April 7, 1913, for the acceleration of repayments 


West Ham.—The Klectric Light Committee have recently ap- 
pointed a lady canyasser jn the sales department, | 
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of the city's population in that period. In 1875 the cheapest tram fare 
in Liverpool was 3d. The result was that the industrial population lived 
in congested areas under conditions not of the healthiest description. 
The Corporation took over the tramways in 1897, and with the cheapening 
of the fares the development in the numbers of passengers travelling was 
tremendous, and the people went out into the suburbs to live in large 
numbers, He was a great believer in such a concern as the tramways 
having a big reserve fund for contingencies which might arise. "There 
was always a possibility that somcthing might come along to revolu- 
tionise everything that they had. He did not sce anything in view at the 
moment. Some might say the motor omnibus would do it, but he did 
not think so. The motor omnibus could be called a very uscful adjunct 
to the trams, and it ought to be used to the fullest extent in that capacity, 
but it could not supersede the trams. There were several problems which 
sooner or later would have to be dealt with, among them being the con- 
gestion of traffic in the central arca of the city and the question of quicker 
transit in the suburbs. 
means of transit they must have special roads. 


London County Council.—At the meeting on Tuesday it was re- 
ported that with the view of preventing a repetition of the recent 
tramway breakdown, the Highways Committee had made arrange- 
ments with the London Electric Supply Corporation to furnish a 
further supply of energy for at least six months, with the option of 
renewal ‘or a similar period. 

Tho energy will be provided at the company's Deptford generating 
station, and the Council is to furnish the requisite high-tension cables to 
connect the station with the gercrating station at Greenwich. It is 
estimated that the capital expenditure involved will amount to £6,850. 
When the necessity for continuing these arrangements has ceased the 
cables can be retained between the two gencrating stations in order that 
they may te utilised for providing such power as may be required on 
emergency, or alternatively they can be withdrawn and used elzewherc. 
The new supply will not bc available before the end of March. 

The County Council have decided to abandon the tramways along 
Liverpool-road, Islington, on the ground that it is no longer necessary as 
the parallcl tramway in Upper-strect meets all traffic requirements. 

The proposal caused considerable discussion, but ultimately it was 
carried. 

The Highways Cemmittee also reported that the Court of Arbitration 
appointed by the Board of Trade had determined that the rate of wages 
for armature winders in the tramways department should be increased 
from 10d. to 10jd. per hour. The claim of the men was for an increase of 
lid. The Court, in making the award, cxpressed regret that the 
representative of the men should have stated at the Conciliation Board 
that in the event of an increase of wages not being granted the employees 
had determined to slow down to such an extent as to make the Council 
pay the same amount for work done as it would pay if the present 
rate were increased. 


Southend-on-Sea.—The Corporation has deferred consideration of 
tenders for the supply of three motor ‘bus chassis pending the result 
cf inquiries into the use of clectrically-propelled vehicles. 


Tramways and Light Railways.—The annval return relating to 
tramways, light railways and trackless trolley undertekings for 
1913-14 has been issued by the Board of Trade. 

Since 1878 the route length of tramways and light railways on public 
‘roads open for traffic in the United Kingdom has increased from 269 to 
2,703 miles, the capital expenditure from £4,207,350 to £80,977,838. the 
number of passongers carried from 146,000,000 to 3,426,000,000, and the 
net receipts from £230,956 to £5,628,321. Of the total of 1,848 miles of 
linc owned by local authorities 1,640 miles are worked by those authorities 
themselves, or in a few cases by other local authorities lcasing from them, 
and the remaining 208 miles by leasing companies. In 1912.13 the route 
mileage worked by electric traction was 2,546 miles out of a total of 
2,062, compared with 2,595 miles out of 2,703 this year, the remainder 
heing 4 per cent. of the total. Of the 279 undertakings 171 belong to 
local authorities and 108 to companies or other parties. The nct receipts 
of local authorities who work tramway undertakings belonging to them 
or Icased from other local authorities amounted to £4,071,610 ; £1,218,299 
was required to pay interest or dividends on capital and £120,039 for 
rent of leased lines ; £1,371,263 was applied towards reduction of tram- 
way debt and £589,886 in rclief of rates, while £711,217 was carried to 
reserve and renewal funds. The returns of three local authorities and 
five companies show an excess of working expenditure over gross reccipts. 


TELEGRAPH NOTES. 


Radiotelegraph Notes.—Interesting particulars have been pub- 
lished of a new radio station at Shanghai, the result of French public 
spirited enterprise, the necessary cost having been borne by the 
French non-zesident colony at Shanghai. The station is said to be 


the most powerful erected in China, having a range of 600 miles in. 


the day time and 1,200 miles at night. It is stated that these dis- 
tances have been much exceeded, the French Colonial station at 
Saigon having been readily picked up. The Shanghai station was 
erected “ in double-quick time ” and was operating, it is stated, before 
other foreign residents of the district were aware of its existence. 


As to the latter prob!'em, he said to secure quicker | 


-——* 


THE ELECTRICIAN, JANUARY 29, 1915. 


NAAM 
= EMPIRE NOTES. = 
NA 


Vi 

Australasia.—Tho “ Australian Mining Standard "" says Mr. H. R. 
Harper, city electrical engineer cf Melbourne, has submitted to the 
Interstate Commission a statement in favour of having generators 
above 200 H.P., and also incandescent electric lamps placed on the 
free list, the consumption of lamps (1,500,000 per annum) being 
insufficient to justify the establishment of the industry in Australia, 

In New York, he said, the General Electric Co: manufactured 
130,000,000 lamps annually, and they were constantly changing in type. 
Mr. O. L. Remington said that a few years back his company offered to 
take up the manufacture of incandescent lamps provided s duty of 30 or 
35 per cent. was imposed, but Parliament would not go beyond 17 per 
cent. | 

Melbourne City Council were recently recommended by the Electric 
Supply Committee to supply metal filament lamps to consumers instead 
of carbon filament lamps, and a deputation from the Eleotrical Traders 
and Contractors’ Association of Victoria have since met the Committee 
to discuss the proposal. The deputation submitted that, under the pro- 
posed scheme, with a lamp life of 2,000 and 3,000 hours, the consumer 
would pay two or three times the amount at which he could purchase 
his lamps retail. The chairman (Mr. L. G. Hinwood) said the consumers’ 
proposition did not embrace metal filament lamps below 40 watts (32 ¢.p.), 
or carbon filament lamps. In the residential area the majority of metal 
filament lamps are below 40 watts (32 c.p.), and’a number of 5 c.p. and 
8 c.p. carbon lamps are used in lavatories, &c. If the consumer desired 


T 
I 


“to use low wattage metal filament or carbon filament lamps, as well as 


high-wattage metal filament lamps, it would be necessary for him to have 
his premises re-wired and to pay rent for two meters, or alternatively, 
after buying his own low-wattage or carbon filament lamps, pay 4d. per 
unit morc than at present. The Council ought not to bencfit one section 
of the ratepayers at the expense of others, and trading of any sort, in 
competition with ratepayers, must have this undesirable result. The 
majority of tenders for Melbourne Council were advertised in London as 
well as in Australia, and many orders were placed direct with London, 
creating such keen competition that, in many cases, local representatives 
of the manufacturer arc unable to receive any commission, notwith. 
standing that their municipal rates were collected in common with those 
of other ratepayers. If the scheme aimed at popularising electricity the 
solution was casy. Large quantities of metal filament lamps were sold 
by those present and their employés. If the Council ceased to supply 
lamps altogether, people could be easily induced to purchase metal 
filament lamps. Should the Committee's proposal be adopted, and the 
contracts awarded to one, two or three firms, the rest would be to a large 
extent put out of communication with the consumer, whose attention 
the contractors were continually drawing to the advantages to be gained 
by using electrical flat irons, Soldering irons, kettles, fan motors, radiators, 
vacuum cleaners, &c. A large number of the firms were branch houses 
of, or sole agents for, manufacturers, and were constantly advised of 
probable developments. | 

There were at lcast 20 attractive electrical show rooms in Melbourn’, 
and the present proposition tended to freeze out those show rooms. The 
reduction in revenue due to the scheme was estimated at £6,000 per 
annum. If this amount were devoted to newspaper and hoarding 
advertising, and the electrical trade werc allowed to occupy its legitimate 
sphere, th» good results would sson b? obvious. P 

The * Commonwealth Engineer" states that Sydney City Council 
recently decided that during the present European war a 10 per cent. 
preference be given to British-made goods, and 5 per cent. to allies 
countries in preference to neutral countries, that '' British companies 
shall be taken to mean companies where a majority of shares are held by 
natural-born subjects of the British Empire, and information on this 
point must be supplied by statutory declaration by the tendering firm. 

The N.S.W. Railway Department is to usc electric current from the 
tramway power house to light several of the railway stations in the 
suburbs. At Petersham, Newtown, Ashfield and other stations on the 
main suburban lines the wires fittings have been erected. It is also in- 
tended to use electricity as an illuminant for the signal discs. 

Hamilton (Queensland) Council has decided to call for estimates m 
regard to a scheme proposed by the Mayor for the electric lighting of the 
town. 

The question of adopting electric lighting was discussed at a recent 
meeting of Ithaca (Queensland) Council. Several aldermen agreed that 
it was desirable that the Council should secure the cheapest and most 
efficient kind of light. and also have a share of the profits. The matter 
was referred to the Lighting Committee. = 

Coolangatta (Queensland) Council has decided to adopt electricity ler 
street lighting. The work is being undertaken by a contractor, tho only 
capital expense to the Council being the supply of poles. 

Gordon Faine (Ltd.) have submitted a tonder to Longreach (Queens 
land) Council for the supply of electric current in the town. 

The Australian Electric Supply Co: have undertaken to supply pu 
for the electric lighting plant of Manilla (N.S.W.). The plant will be 0 
60 kw. and will include a Dudbridge suction gas engine and producer 
plant, E.C.C. generator and 400 ampere-hour storage battery. The 
three-wire system of distribution will be used, the voltages being 240 
480. Messrs. Kay, Macnicol & Co. are the consulting engineers. 

Rockhampton (Queensland) Council recently negotiated for the pur 
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Eleetrical and Tramway Stores, &c. T ; 
Tke Tramways Committe cf MANCETSTER Corpcraticn invite | 
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chase of the business of the local gas and coke company, including the 
electric plant. Considcration of an application by Mr. G. A. Sloan for 
an order in Council to erect an clectric light plant in Rockhampton has 


‘been deferred for six months. 
Manly (N.8.W.) Council is considering the question of acquiring th: 


loval electric light works. . 
. St. Leonard’s (Tasmania) Council has decided to ask for further parti- 
.culars from Launceston Council on the question of extending the electric 


mains to St. Leonard's.. 
. Waverley Council has entered into an agreement with Sydney Council 
regarding the supply of electricity in Waverley. 

Goods for Australia.—The High Commissioner for the Australian 
Commonwealth notifies that he has been advised by the Common- 
wealth Government that certificates of origin, to be signed by the 
British Consul at the port of shipment, will be required in respect of 
all goods shipped to Australia from places situated in Norway, 
Sweden, Denmark. Holland, Switzerland and Italy on and after 
Feb. 1. The form of certificate is to be the same as that prescribed 
by the Imperia] authorities in connection with shipments from the 
countries named to the United Kingdom. 


India.—The “Indiaman ” states that the scheme for generating 
electric power from the Pijkara Fall for lighting the principal 
stations on the Nilgir:s, which the Madras Government hes had 
before it several years, is not likely to emerge soon from its present 
form. Ootacamund Municipal Council has sanct'oned the employ. | 
ment of Mr. Fulton (represent’ng & Ceylon firm of electrical engi- | 
neers) to prepare plans and estimates for a scheme to l'ght the station | 
It is proposed dd 
derive power from the St. Lawrence Lake. ‘The estimated. cost is 
Rs.50,000 (about £3,333). i | 


TENDERS 


` tenders for Portatle Permanent Way Rails, Tramway Rails, 
Ponds, Oxygen and Acetylene Gas, Tramear-type Ampere-hour 
Meters, &c., and for various General Stores, including Motor and 
Controller Parts, Resistancés, Armature and Field Coils, Lamps, 

, Car Switches, Telephones, Insulation Material, Carbcn Brushes 
and Carbons, Overhead Equipment, Trolley Heads, &c. ; Cable 
and Bell. Wire, Copper, Brass and Steel Wire, Lubricants, Paints, 
Glass, Globes, Crucibles, Workshop and Permanent Way Tools, 
&c. Schedules from the General Manager of the Corporation 
Tramways, Mr. J. M. McElroy, 55, Piccadilly, Manckester. 
Tenders to the Chairman of the Tramways Committee by 
10 a.m. of Feb. 16. See an advertise: +. 

Leens Corporation invite tezders for the supply of Stores for 
the electric lighting department during year ending March 31, 
1916, including Iron and Steel Bars, Angles, Plates, Castings, 
Bolts, Nuts, w.i. Tubes and Fittings, Copper Bars. Strip, Plates, 
Wire, &c., Lead and other Plumkess’ Material, Tool Timers’ and 
Ironmongers’ Sundries and Engineers’ Furnishings, Cils, Paints, 
&c., ir. covered Cables, Mains Boxcs and Fittings, Jointing and 
Insulating Materials, Coal Tar Pitch, Electric Lamps, Fittings 
and Sundries, Glass, Timber, India Grey Tapes, &e. Schedules 
and forms of tender from the manager (Mr. €. Nelson Hefford), 
}, Whitehall-road, Leeds, and tenders to the town clerk (Sir 
Robert E. Fox), Pearl-buildings, Leeds, by noon Feb. 20. See 
also an advertisement. : 


Tke Council of the Metropoliten Rorough of St. MARYLEBONE 
invite tenders for 12 months’ supply of Underground and House 
Cables, Flexible Cords, Rubber Goods, Box Compound, Irsu- 
lating Materials, Ironmongery, Gererel Ergire Room Stores, 
Timber, Wood Troughing, Meter Boards, &c. Tenders (on 
forms to be obtained at 19-20, York.place, Baker-street, W.) 
must be delivered to the town clerk (Mr. James Wilson), Town 
Hall, Marylebore-leze, Lo-don, W., by roo» Feb. 17. Sce an 
advertisement. 

The Electrical Ccmmittee cf Errsror Corjcraticn invite 
tenders for 12 months’ supply of Are Lamp Carbcns, Joint, 

Junction and Fuse Boxes, a.c. Wattmeters, d.c. Mercury Type 
Ampere-hour Meters, Boiler Castings and Are Lamp Globes. 
Specifications, &c., from the engincer and general manager of 
the electricity department (Mr. H. Faraday Proctor, M.Inst.C.E., 
M.I. E.E.), Exchange, Corn-strect, Bristol, to whom terdoers are 
to be sent by 10 a.m. Feb. 11. See an advertisement 


~ 


MISCELLANEOUS NOTES. 


Dye and Colour Scheme.—The Government has abandoned its 
5theme for the support of the dye industry. — > | 

Originally it was proposed to form a company with £3,000,000 capital 
(to be subscribed by the traders and users) and £1,500,000 in 4 per cent. 
debentures to be provided by the Government. At the mecting of the 
Committee on the subject which was held in January, some of the dyers 
representatives withdrew. The Board of Trade is now in consultation 
with the users and manufacturers in order to prepare a modified scheme. 


* How to Pay for the War.’’—Thi: is the title of a pamphlet by Mr. 
Wilfred Stokes, and which is bein: issued by the British Engineers’ 
Association. It is a plea for the formation of a-new Government 
Depart ment—viz., a Board of Industry. . 

The scheme was outlined by Mr. Stokes at the meeting of the British 
Engineers! Association at Manchester in December, and an abstract of 
Mr. Stokes’ speech appeared in our issue for Dec. 25 (p. 409). The 
present pamphlet contains a leading article from our contemporary, 
the © Engineer,” of Dez. 18, and also an elaboration of Mr. Stokes’ 
scheme as outlined at Manchester. The pamphlet is issued at 6d., and 
copies can be obtained from the Association at 32, Victoria-strect, S.W. 


Masonie Gathering.— The second rezular meeting of the Kelvin 
Lodge N. 3,736, was held on the 22nd inst., at Mark Masons’ Hall, 
when in spite oi the inclement weather a goodly number of brethren 
supported the Worshipful Master, W. Bro. V. J.. Deledee que, both 
in the Lodge and at the festive board. The next regular meeting 
will be hel lat 5 p.m. on March 235 at Mark Masons’ Hall. 
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Electrical and Tramway Stores, &c. 

Bermondsey (Lendon) Boroagh Counc l require tenders by 
Feb. 5 for yea:’s supply cf Arc Lamp Ca-bons, Cable nad 
Jont/ng Mater'a!s, Conduits, Meters, &c. Tender forms from 
Town Clerk, Spa-roa, S. E. : 

BECKENHAM Urban Council require tenders by 4 p.m. Feb. 1 
for supply of Electric Meters, House Service Boxes, Oils and 
Colours, &c. Forms of tendez, &c., from the Council Offices. 

The Birmingham Tame and Rea District Drainage Board, 
BIRMINGHAM, require tenders by Feb. 9 for one year's supply of 
Electrical Stores, Oils, paints, &c. Specifications, &c., from the 
Board's Offices, 117, Colmore-row, Birmingham. 

SOUTHEND Corporation want teacezs for about. 140 Tons of 
Sandberg Steel Rails and Fishy lates, Npectication, &., rrom 
the Borough Engince:. | 

Harirax Corporation require tenders by Feb. 15 for 12 
months’ Stores for the electricity department, including Lighting 
Fittings and Accessories (lamps, switches, &c.), vir. Cables, 
Phosphor-bronze Wire, e.h.t. and Lt. Cables, Meters, &e. (forms 
from the clectricity offices) ; and for the tra mways department, 
including Lighting Fittings, Insulating Materials, v.r. Cable, 
Copper and Phosphor-bronze and Steel Binding Wire, Trolley 
and overhead line Materials (forms from Tramwa y Engineer). 

BLACKBURN Electricity Committee -want tenders bv noon 
Feb, 13 for 12 months’ supply of Insulating Materials, Tape, 
Fuse Boxes, Switches, Motors, Motor-starting Switehes, &e. 
Specifications from Borough Electrical Engineer. ` 

SHEFFIELD Cleansing Department require tenders by noon 
Feb. 13 for one year's supply of Electrical Fittings, Oils, &c. 
Forms of tender from Oftice of the Cleansing Department, Town 
Hall, Sheffield. 

Are Lamp Carbons. 

St. Pancras (Lonpon) Borough Council invite teadess for the 
supply of Are Lamp Carbons. Copies of ssezitication, &e., fron 
the Electricity Department Offices, 57, Pratt-strect, Camden 
Town, N.W. Tenders to the town clerk, Mr. C. H. F. Barrett, 
by noon, Monday, Feb. 15. See an advertisement. 

Motor-Generator, Power Board, &c. 

Tenders are invited for the supply of a Motor-generator, 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Poat- 
master-General’s Department. Tender form. specifications, 
&e., may be obtained from the Commonwealth offices, 72, 
Victoria-street, London, S.W. Tenders to the Deputy Post- 
ma ter-General, Brisbane (Queensland), by March 10. See 
advertisement, d LN 
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Generating Plant, Switchboard, Wiring, &e, 
Woopstock Guardians want tenders by Feb. 4 for an Eloctrie 


Lighting Installation at the Workhouse, including Generating 
Plant, Switchboard, Battery, Wiring, Lamps and Fittings 
(about 120 points) Specification can be seen at the ofsce of 
the Clerk, Woodstock, Oxfordshire. 

Botton Electricity Committee want tenders by noon Feb. 11 
for the supply and erection of Lt. Sub-station Switchgear. 
Specification, &c., from the Borough Electrical Engineer. 


Cables. 
NEWCASTLE-UNDER-LYME Corporation want tenders by 
Feb. 5 for Supply and Laying of Three-wire single, l.t., Paper, 
Lead-covered and armoured Feeder and Distributor Mains. 
Specification, &c., from the Borough Electrical Engineer. 


Turbo-alternators, Boilers, Stokers, Condensers, Cooling Towers, &c. 

DARLINGTON Corporation invite tenders by Feb. 2 for a 

2,000-kw. (or 3,000-kw.) Turbo-alternator and Condensing 
Plant. Specifications from Borough Electrical Engineer. 


Tenders will be reccived at the Public Works Offices, Welling- 

'" — ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for 

| LAKE COLERIDGE power scheme. Specifications from the 
Public Works Offices, Auckland, Wellington, &c. 

RoTHERHAM Corporation want tenders by noon Keb, 22 for 
two Water-tube Boilers, Mechanical. Stokers,  Econonmisers, 
Superheaters, Foundations, Chimneys, Valves, Pipes, &c. 
Specifications, &c.. from the Borough Electrical Engineer. 

LuaNpuDNO Urban Council require tenders by Feb. 12 for 
440 B.H.P. Compound Condensing Steam Engine and 300 kw. 
Compound and Shunt-wound Multipolar Dynamo. 


Electrically-operated Sewage Plant. 


MANCHESTER Rivers Committee require tenders by Feb. 27 
for supply of an electrically-operated Elevator and an elec- 
trically-operated Fine Screening Plant in connection with 
sewage works extensions, Davyhulme. Forms of tender, &c., 
from the Secretary of the Rivers Dept., Town Hall, Manchester. 


Wiring and Fittings. 

WARRINGTON Education Committee require tenders by noon 
Jan. 29 for an Electric Lighting and Bell Installation at Oak- 
wood-avenue Council School. Specifications, &c., from the 
Secretary and Director, Education Offices, Warrington. 


CARDIFF Corporation want tenders by 10 a.m. Feb. 22 for an 
Electrica] Installation (about 750 points) at the new Technical 
Institute, Cathays Park. Specification, &c., from the City 
Electrical Engineer. 

MANCHESTER Education Committee require tenders by 9 a.m. 
Feb. 3 for a complete Electric Lighting and Bell Installation for 
the * Alice Briggs " Home Open Air School, Heaton Mersey, 
near Manchester. Specification, &c, from the Education 
Offices, Deansgate, Manchester. 


Ayr Corporation want tenders by 9:30a.m. Feb. 17 for 
Electric Lighting and other works of additions to administrative 
buildings, and by 9:30 a.m. Feb. 24 for similar works at the new 
tuberculosis hospital. Schedule of quantities, &c., from the 
Burgh Surveyor. 

Lonpon County Council want tenders by 11 a.m. Feb. 10 
for Electrical Installation at Seawfell-street (Hackney-road) 
School. Specification from the Chief Engineer, Spring-gardens, 
S.W. 

Telephone Material. | 

The time for the rezeipt of tenders by the Deputy Postmaster- 
General, Brisbane, for the following contracts for the Avs- 
TRALIAN COMMONWEALTH Postmaster-General's Department has 
been extended to 3 p.m. March 16: (1) Common Battery Mul- 
tiple Switchboard (Schedule 290), (2) Automatic or Semi-auto. 
matic Switchboard, with Associated Apparatus (Schedule 291)- 
Specifications from Deputy Postmaster-General, Brisbane. 


Tenders will be received by the Deputy Postmaster-Gencral, 
Sydney (N.S.W.), until 2:30 p.m. Feb. 10 for supply at Broken 
Hill, N.S.W., of Switchboard Material, including Jacks, Relays, 
Lamps, Plugs, Terminals, &c. (schedule No. 432, N.S.W.); and 
312 yds. Switchboard Cable, containing 84 Conductors (schedule 
No. 435, N.S.W.) Specifications, &c., from the Deputy Post- 
master-General, Sydney. 


Electricity Supply Undertaking. 
_ TERNEL (Spain) Municipality want tenders by Feb. 10 for the 
erection and equipment of Electricity Supply Works, 


* 


Cranes. e 
DvxpzE Corporation want tenders by first post Feb. 1 for 


Supply and Erection of Hand-driven 15-ton Overhead Travelling 
Crane for Walton electric sub-station. Specification, &c., from 
Mr. H. Richardson, electricity department, Dundee. 

The Junta de Obras del Puerto de VALENCIA will receive 
tenders until noon Feb. 10 fo: the supply and erection of Four 
Electric Cranes. The * Madrid Gazette" of Dec. 24 contain‘nz 
conditions of tender (in spanish) can be seen at the Board of 
Trade, 73, Basinghall-street, London, E.C. 


DULL E T 
= TENDERS RECEIVED AND ACCEPTED. 


TECH ATA 


HackxEYv (LoxpoN).—The borough electrical engineer (Mr. L. L. 
Robinson) recently inquired of the contractors for the supply of 
mains, &e., whether they would be prepared to renew their existing 
contracts for three years further without an advance in prices. | 

Only one of the four firms (the British Insulated & Helsby Cables, for 
cables and boxes) is prepared to extend its contract for the period, and 
accordingly the Council is recommended to renew the firms’ contract. 
(The prices for cables are subject to a sliding scale covering market 
fluctuations in cost of copper and lead.) Messrs. W. Lucy & Co. were not 
prepared to extend their contract for boxes, but the Electricity Committee 
report that the majority of these boxes can be purchased from the British 
Insulated & Helsby Cables, and as to other boxes, having regard to the 
present unsettled state of affairs, the Committee is of opinion that such 
boxes as may be required can be bought from time to time in the ordinary 
wav. Troughing and blue colour tiles are also to be purchased as required 
from time to time. i 

Loxnpon County Covxcrr.— The Council have accepted the fol. 
lowing tende:s :— l 

L. Andrew & ('o.. insulating materials, £463; British Insulated & 
Helsby Cables and Hooper's Telegraph & India Rubber Works, electric 
cables, wires and flexible cords, £50 and £750 respectively; British 
Thomson- Houston Co and Cryselco (Ltd.), electric lamps, £140 and £700 
respectively ; Easton Lift Co., clectric lift at Clerkenwell Close premises, 
L445, 

SUNDERLAND.—The Corporation have accepted the tender of 
Ferranti Ltd. for meters, and that of the British Insulated & Helsby 
Cables for street boxes, &c. i 

SOUTHWARK (LONDON).—The Electric Light Committee has pur- 
chased two 5 H.P. motors from H. J. Hawkins, at £50. 


L&tcEsTER.—The Council is recommended to enter into a contract 
with F. Webb & Son for wiring and fittings, &c., in the new sana- 
torium buildings, at £433. 2s. 5d. 

BATTERSEA (LONDON).—The tender of the Edison & Swan United 
Electrie Light Co. (at £151) has been accepted for the provision of 
two additional switchboard panels. 

NWANSEA.—Mr. J. B. Spark, mains superintendent, has resigned 
in order to take up an appointment at Walsall. 

SouTHEND.—The Council have accepted the tender of Boydell & Co. 
for sub-station section pillars at £228 and that of Belliss & Morcom 
for providing stairways and platforms for five oil engines, at £204 

WALTHAMSTOW.—A contract has been entered into with the Brush 
Electrical Engineering Co. for the supply and erection of a 1,500 kw. 
Ljungstrom turbine set (at £6,996), subject to certain conditions. 

The Council is recommended to purchase apparatus from the Acety- 
lene Illuminating Co. for building up hammered joints of the tram rails. 

L.C.C. Contracts.—The Stores and Contracts Committee reported 
to the London County Council on Tuesday that, as the result. of in- 
quiries about firms controlled wholly or largely by enemy aliens. 
whose tenders or quotations had been accepted by the Council, they 
had decided to have no further dealings with 28 such firms, and their 
names had been removed from any lists of firms to be invited to 
tender for the supply of stores, &c. | 


Commonwealth Contraets.—'The following tenders havo been 
accepted by the Australian Government Departments :— 

Postmaster-Generals Dept., Melbourne.—W. T. Henley's Telegraph 
Works Co., cable £50, distribution boxes £164; Zenith Hoist Co.. cable 
suspenders, £183. 15s. ; N. R. O. Allen, sulphate of copper (Brisbane) 
£996, (Perth) £747, (Melbourne) £398. 8s., (Adelaide) £224. 2s., (Sydney) 
£2.211; J. Bartram & Son Pty., c.b. telephones, £6. 13s. 4d., telephono- 
meters £123. 6s. 8d. 

Postmaster-General's Dept., Sydney.—Western Electric Co., cable 
£1,460, gran. carbon £13. 2s, 6d.. cards £759, 3s. 4d., jacks £187. 105. 
protectors £383. 6s. 8d.; British General Electric Co., indicators 
£51; plugs £31. 5s., cable £961. 15s.; Gardner Waern & Co., moter 
generator (Deniliquin "Telegraph office) £64; W. G. Watson & Co. 
insulators £18: J. Paton & Co., bells £80. coils £120. 16s.8d., fuses 
£112. 10s., c.b. switches £500; A. J. Todd & Co. (for Cook & Cos 
Chicago), protectors, £859, 17s. 6d.; Lawrence & Hanson Co., cords, 
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| FINANCIAL MATTERS. = 


iL 


MUNICIPAL ACCOUNTS. NEW COMPANIES, MORTGAGES AND 
n CHARGES, &c. 


BERI LUI 


Barking.—The accounts of the electric supply department for the HERD DENS 

year ended March 31 last show capital expenditure £63,710 (increase NEW COMPANIES. 
£394), of which £27.279 has been repa:d. | CAERPHILLY ELECTRIC SUPPLY CO. (LTD.)—(139,086.)—Reg. Jan. 7, 
capital £6,000 in 400 cumulative preference shares of £5 each, 1,500 pre- 


Revenue was £14,317 (compared with £13,167 in previous ycar) and 
gross profit £2,986 (£1,353). The amount required to meet interest, | ferred ordinary shares of £1 each and 2,500 ordinary shares of £1 each, to 
instalments of loans and transfer for lease of light railway s boilers was | carry on the business inducated by the title. 
£4,313, 80 that the year's deficit was £1,327 (against £2,997). Units | Herbert Edwards is first managing director. 
generated were 2.008.738 (1,922,155) and sold 1,607,099 (1,526,928). | p, & M. SYND. (HOLLISTER’S PATENTS) (LTD.) (138,893.)—Reg. Jan 6, 
The total maximum demand was 700 kw. £2,500 in £1 shares, to carry on the business of electricians, electrical and 

Bradford.—The accounts of the tramway undertaking for the | mechanical engineers, &c., and to enter into an agreement with F. L. 
half-year to Sept. 30 last show income £161,817, an increase of | Hollister. Private company. 
£8,559 compared with the corresponding six months of 1913. MORTGAGES AND CHARGES. 
_ The profit was £23,730 (compared with £20,797), and the car-mileage | ^ wADEBRIDGE & DISTRICT ELECTRIC SUPPLY 00. (LTD.)—Debenture 
run shows an increase of 141,000. Expenses increased by £3,300 on | dated Jan. 13, 1915, to secure £350. charged on company’s undertaking 
Ero danni d by E 5 e of a dida Vu e E and property, present and future. Holder, C. E. Hannaford. 

,695 on power. )airs of permanent way account shows a decreas 

P E RECEIVERSHIP. 
WRIGHT ELECTRICAL SALES CO. (LTD.)—A France, West Bar- 


of £3,400, and there is also a decrease of £085 in rates. In consequence of 
extensions and of the equipment of new trolley omnibus routes, interest 

chambers, Boar.lane, Leeds, ceased to act as receiver or manager on 
Oct. 6, 1914. 


and sinking fund show an increase of £600. The loss on the rail-less 
apart from the general tramway system, was £337. 

Cheltenham.—At the Council meeting recently the chairman of 
the Electricity and Lighting Committee, Mr. Merrett, submitted the 
accounts of the electricitv undertaking for the year to March 31 last. 

Income was £24,826 (against £23,778 in the previous year) After 
paying working expenses and capital charges and £2.050 towards the 
deficit loan (of which only £910 now remained to be paid off) there was a 
net profit of £1,687, to which was added £200 brought forward from pre- 
vious year. The committee proposed to carry £1,240 to renewals fund, 
as the fund was exhausted, and the amounts they had recently spent and 
£585 they expected to spend in the near future would make a total of 
£918 to come out of the renewals fund. The profit for the current vear 
would be little or nothing, so far as they could see at present. It was 
proposed to contribute £352 to relief of rates, and carry forward £298, and 
to reduce the charge for street lamps by £500 per annum, so that the 
actual contribution to rates would be £852. The accounts were adopted. 


Private company. J. 


CITY NOTES. 


—A— 

MEMORANDA (Jan. 27).—Bank rate 5 per cent. (since Aug. 8, 1914) 

Consols 681. Consols Pay Day Feb. 3. Stocks and Shares Ticket Day 
Feb. 10. Pay Day Feb. 11. Price of silver, 22d. 


LIVERPOOL OVERHEAD RAILWAY CO.—The directors recommend pay. 
ment of a final dividend (for the half-year ended Dec. 31 last) at rate of 
5 per cent. per annum on the preference shares, and 34 per cent. per 
annum (less tax) on the ordinary shares, making for the year 5 per cent. 
on the preference and 3 per cent. on the ordinary shares. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors 
recommend a balance dividend on the 7 per cent. preference shares for 
the half-year to Dec. 31 of 3s. 6d. per share, and 5s. per share on the 
ordinary shares, making (with the interim dividend) a total distribution 
of 10 per cent. for the past year. 

TRACTION & POWER SECURITIES CO. (LTD.)—The directors recom- 
mend a dividend of 4s. 6d. per share (tax free) for the year 1914 ; £4,977 
from revenue and £305 from realisations were added to investment re- 
serve, making £205,282 (of which £196,554 has been applied in writing 
down investments), leaving £4,622 to be carried forward. 

UNDERGROUND ELECTRIC RAILWAYS STAFF.—We are informed that 
Mr. W. E. Mandelick, in addition to his office as secretary to the Metro- 
politan District, London Electric, City & South London and Central 
London Railway Companies, has been appointed business manager. Mr. 
Z. E. Knapp has been appointed manager for maintenance and con- 
struction, and Mr. H. E. Blain becomes operating manager to the com- 
panies. Mr. W. E. Blake, in addition to his position as superintendent 
of the line to the Distriet Railway. is appointed superintendent of the line 
to the London Electric, City & South London. and Central London Rail- 
ways, in place of Mr. J. P. Thomas, who has resigned in order to become 
general superintendent of the London General Omnibus Co. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directora 
recommend a dividend at the rate of 8 per cent. per annum (less tax) for 
the half. year ended. Dec. 31, making 9 per cent. for the year (agaiust 10 
per cent. last vear). and payable on March I. 


 COMPANIES' MEETINGS AND REPORTS. 


e 


EAST LONDON RAILWAY.— The report for the vear ended Dec. 31 states 
that the railway being one of those which came under Government con- 
trol on Aug. 5 last, as a consequence of the war, since which date traftic 
has not been settled by the Railway Clearing House, the Joint Com- 
mittee's receipts cannot be furnished. The number of passengers carried 
was 6,172,121, against 5.149.064 in 1913. The net income for the past 
year amounted to £35.667, to which has fo be added £9711 brought 
forward. After paying interest on the first charge debenture stock, 
second charge class “A” and Whitechapel extension, a dividend of 
i8 Od. per cent. has been declared on the second charge class " B," while 
£9,771 has been carried forward. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS (LTD.)— The 
chairman (Sir H. Leon) stated at the meeting last weck that no substan- 
tial progress had been made, but the results were much better than the 
most sanguine shareholder had a right to expect considering the many 
adverse circumstances caused through the war. The. receipts were 
actually £80 in excess of 1913 (which they then regarded as à boom vear) 
and higher hv nearly £7,000, compared with 1912. Up to the end of July 
they were £1.264 to the good, Then came the war and like all other 
tramways they suffered considerably during the earher stages, Publie 
confidence was speedily restored and their income, although varvinz from 
week to week, became at least on the average equal to the previous year. 
The gross income was £74,110, including £274 from the item Pontefract 


T ie —— — ———— — -— m 


s METAL PRICES. 
Messrs. J, B. Garnham ns, 132, Upper Thamesstreet, London 
date January 27. the following as the Prezent basis prices of » E.C., quote under 


New METALS, per 
Solid Drawn Brass Tubes.......» — 9id. | Antimony weewcvewsecessee £71 O 0 
9 


clectric lighting. They had acquired the provisional order for Ponte- Solid Drawn Copper Tubes]...... ld. | English Lead.. —.......... £18 8 
fract, and they began the supply in July. There had been little business Brazed Copper Tubes ........-* i lld. 

since, as many of the prospective customers had deferred the wiring of E et TUe e ones E Clean Scrap COLD Patata: (iper ton. 
their houses and trade premises until a more settled time. It took some Copper Wire ....ssecseccceseoe 10d. | Braziery Copper Scrap....., £56 » 2 
Years to put an electric supply undertaking ona paving basis, and it was Rolled Brass ...... eceoceeeece Did. | Clean Scrap Brass........«. £42 10 0 
because they had that in their minda that thev arranged to purchase Bi SSE UNUM. unde Old Zinc eek cece eee oe te 
current in bulk for five years. They hoped during that period to build per ton. | Hollow Pewter .... ... «i. £130 d o 
up the business without incurring any serious loss of interest. The asd Sheets ..,.. eee e P D e Pewter. ......eeese. £80 0 O 
capital involved was about £12,000. The tramway revenue had grown Mr. ra Joseph, Earl-street, London-road, Southeast Lond Sk AR oun d 


January 26, the following prices of ScRAP METALS :— 
per ton. | per ton. 


steadily but surely. They had taken 10-001d. per car-mile, against 9-938d, 
Aluminium Cuttings ecccne £64 00 Lead (less usual Draft) ...... £17 


p year, an increase of 0-063d. The working expenses amounted 
Wiener a decrease of £937, which was good considering that they were E Clean Mixed Brass ««.-...s £44 10 0 | Tea Lead.sesseorererecrne BG D 
E ying higher wages and higher prices for fuel, oil. &e. They were paying Clean CORP. vis eno d ex ia d £57 0 0 Old Zinc O iat. [24.0 

per cent, on the r a £ 8 RH oe 2 5 to de reciati n and raziery PPeT...5^o-oc2c0 £ 0 0 ollow Pewter .....ooosono 
preference shares, placing £3,215 to depre 0 Cua Meta Pe cene Dco MEE DINE rade; eio 0 o 


renew . ay PM TUUM 
enewals, £296 to accident reserve, £5,000 to gencral reserve, and they Mr. Joseph can supply solder at the following prices per ton : Plumber's Solic Fue 
or strip), £70, Commercial Tinman's Solder, £24 ; Blowpipe Solder, £104, ar 


Carried forward £10,725, 
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ELECTRICAL COMPANIES’ SHARE LIST. ELECTRICAL COMPANIES’ SHARE LIST. Continued. 


What were known as “ official quotations " are not now issued, but @ |Last 
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10! c: Electricity Supply. e s d.i Pisa ue 944 415 3 Feb, Aug 
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St 9n. South London E.S. 1st Mort: Debs. ... O5f 553 ar, Sept e] 999. aen Water & Power 5% 4 Bds.... i5 0 O| Apl, Oct 
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every-day life we shall no doubt see greater developments 
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Illustrated! ...... Loose 595 Taylor). : on the illumination of the lecture theatre, and we think 
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In order to overcome this difficulty, experiments are now 
being carricd on, and alterations have recently. been made in 


NOTES. Me 
the top lighting. Last week members had the opportunitv 

The Kelvin Lecture. of judging of the effect of two temporary pendants. The 
supposed advantage of such pendants is due to the fact that 


Last week members of the Inscitution of Electrical 

Engineers had the advantage of listening to an experimental they give rise to certain shadows, thus causing a greater 
lecture by Prof. A. Gray, F.R.S. who selected “ Gvrostatics ” effect of brilliancy. On the other hand, such pendants are, 
as the subject of the sixth Kelvin Lecture. It may be that | ble to introduce a certain amount of glare ; consequently, 
some members felt that this subject, being ue ES the result is not so restful for the eves. In this particular 
by no means electrical, was not suitable for treatment at | ™Stance we do not think the proposed pendants will he at all 
the Institution. If there are such members we must dis- | ?2tisfactory. Tf exposed sources of light are to he used they 
agree with them. In our opinion it is a great advantage at should pe placed higher cb ? in fact as near the ceiling as 
times to deal with subjects which enlarge our general know- possible. But, in our opinion, the present case does not 
ledge. Moreover, apart from this point of view, the gvrostat call for such pendants—indeed we think they are undesir- 
IS such en interesting device, and opens up such possibilities, dole; oun Ene can be largely reduced by increas- 
that it should not be neglected. There is something pecu- ing the present top lighting, bu: the question arises as to 
larly fascinating in a device which shows so much perver- nom mar d pgnting souls be carried. There is no 
sity when judged bv our ordinery ideas of mechanics. A advantage in having illumination bevond a certain figure, 
bodv to which a rapidiapin. hex beenampatted acquires pic: for it then becomes fatiguing, and we believe that this was 
pertes altogether different from those of the same body im Vie PM: S sed: illumination 
without a spin. These propertiss are tinderstood, no doub t was tried a few meetings ago. In our opinion the illumina- 

tion during the Kelvin. Lecture (the top lighting being con- 
siderably greater than it was originallv) was quite satis- 
factory, and we doubt if anvthing would be gained by 


theoretically, but we doubt if the importance ot the gvrostat 
IS appreciated as generally as it should be. This is 
due to want of familiarity with the subject, and it is just 
this lack of familiarity that can be removed by lectures of 
the kind given by Proi, Gray. A proper knowledge of the 
subject has so far produced such engineering developments 
as DRENNAN's mono-rail car and more than one type of 
Syrostatie compass. When the device enters more into 


adopting another form. 
mcer ilum ms 


Cheap Wiring. 

IT is interesting to note that American engineers ara now 
seriously considering methods of wiring which have been 
available in this country, and which have been used to some 
extent fora numberof years. The fact is bein g forced upon 


584 


THE ELECTRICIAN, FEBRUARY 5, 1915. 


them that it is essential to have cheap wiring in many cases, 
and thus prominence at the moment is being given to con- 
centric methods in which an earthed return is used. There 
seems to be some fear on the part of manufacturers of 
standard wiring devices that if such a system is adopted, 
their investment in the equipment for producing these 
standard devices will be wiped out. We do not think they 
need fear any such catastrophe, but notwithstanding this 
possible effect, the movement has now culminated in a 
meeting of a number of the interests concerned to consider 
what is feasible and w hatissafe. Atthe moment an earthed 
System of wiring is not permitted by the National Elec- 
trical Code. In this country the system has not been used 
to any large extent, because it can only be used with a 
double wound transformer. In the United States, however, 
it appears that one side of the svstem of supply is earthed at 
the house service, and consequently there seems to be little 
objection to carrying the idea further, and earthing one side 
of the system throughout in the building itself. In this 
country supply systems are onlv earthed at one point, and 
we doubt if this restriction is likely to be removed. We 
should probably have the fear of electrolytic troubles before 
us. Possibly m the United States troubles of this kind 
have been so serious that a detail of this kind can be over- 
looked. Certainly from the point of view of cheap wiring an 
earthed return presents great possibilities. In the United 
Kingdom it looks as if w? must be chiefly content with twin 
conductors, metal covered and run on the surface, where 
cheap wiring is desired. But it seems that there are still 
problzms to be solved satisfactorily in electric wiring, if we 
are to obtain a system which does not involve serious cost 
on an extensive scale, and such problems are not reduced 
by the new methods now finding their way into the con- 
struction of modern buildings. 


TT oe D S Dani ————— 


Languages and the Export Trade.—In our leading article 
in the Commercial Section in our last issue reference was made 
to the dearth of competent technical translators. Mr. Oscar 
Bertoyd has written to us pointing out that most of the com- 
petent technical translators had given up their work owing to 
the decrease 1n remuneration. Prices had been cut down by 
people who pretended to work in every language and all 
branches of trade. Previously, translations had been done by 
specialists, who worked in only one language and one branch 
of trade. Catalogues are now sent out to translation offices, 
where the work is done by the cheapest man, with the result 
that the standard of the work suffers. 


Chemistry and Industry.—In a short article by Sir W. G. 
Watson, issued by the Institute of Industry and Commerce, it 
is pointed out that the British public are too prone to think 
it possible, given the necessary capital and labour, toam. 
facture profitably and successfully in the United Kingdom any- 
thing which may be in demand. It is forgotten that the neces- 
sary special machinery and knowledge may be unobtainable, 
special processes being kept secret instead of being patented. 
As an illustra tion, the author takes the case of margarine. 
Originally the margarine consumed in Germany, Belgium and 
England was all made in Holland, but when the trade became 
important the German and Belgian Governments put on a 
tariff which promptly caused the chief Dutch makers (often 
with the assistance of English capital) to build works to enable 
them to manufacture margarine in Germany and Belgium, 

whereas theyghave_not built works in England, and they{still 


= 


continue to supply their English customers from their factories 
in Holland. Owing to this position our Colonies are at present 
suffering because they are the chief suppliers of the nuts and 
seeds required in this industry, and equally the British public 
have to pay higher prices for the product. The author ex- 
presses the view that a policy 1s necessary which will make the 
British Empire more self-supporting with regard to supplies of 
essential articles. 


**Bakerloo " Extension.—The extension of the ^ Bakerloo ” 
line from Paddington to Queen's Park, where connection ig 
made with the London & North Western Railway's new electric 
lines between Chalk Farm and Willesden, was opened to traffic 
on Sunday last. The length of the new extension is 2 miles, of 
which 13 miles are of standard tube construction, the remaining 
] mile being run on the surface. There are three stations be- 
tween Paddington and Queen's Park— Warwick-avenue, Maida 
Vale and Kilburn Park—all of which are equipped with esca- 
lators. The Maida Vale station will not be open till April, and 
the opening of the Kilburn Park station has been postponed for 
a fortnight. Twelve new motor cars and two trailer cars are 
being put into service, while seven trailer cars are being trans- 
ferred from the Piccadilly line and three more are being con- 
verted to motor cars. A new sub-station has been erected at 
Kilburn Park, and contains three 1,200 kw. rotary converters. 
In the permanent way of the new section the sleepers are laid in 
cement, and are packed in between with slag wool to reduce the 
noise and vibration. 


Devonport Tramway Accident.—The report of Lieut.-Col. 
E. Druitt to the Board of Trade on the accident on the Devon- 
port and District Tramways on November 27th, when a tramcar 
containing about 66 passengers was overturned, has just been 
issued. The car was a special car for dockyard men, who had 
finished work at 7 a.m., and was rushed and overcrowded at 
the starting place. The car was taken out of the depot at 
5:50 a.m., and, according to the statement of the motorman, 
the brakes acted efficiently and appeared to be in good order 
over various routes with long, steep gradients. On the final 
journey the car just failed to stop at à compulsory stop at 
Trafalgar-road, and then continued to gain speed until it 
reached a curve at the bottom of the hill, where it appeared to 
come to a standstill and topple over. The gradients on the 
hill started at 1 in 18 and increased to 1 in 11, ending in a 
gradient of I in 12. The condition of the rails was greasy. 
Lieut.-Col. Druitt states that the primary cause of the accident 
was that the motorman allowed the car to gain too high a speed 


on the first part of the hill. and was consequently unable to stop. 


the car at Trafalgar-road, so that he came on the 1 m H 
gradient at a certain speed. The result was that in trying to 
control the car he locked the wheels, and when the car in this 
condition reached the curve the wheels got jammed, and with 
the extra load the car overturned. It is probable that if the 
hand brake had been released as the car reached the curve 1t 
would have got round safely. No blame is attached to the 
company for the overcrowding of the car. 


Mr. Alexander Siemens.—The following letter from Mr. 
Alexander Siemens to the Royal Institution has appeared n 
the daily Press :— 

Caxton House, Westminster, 
London, S.W.. February Ist. 

It has come to my knowledge that a short declaration on my part, 
with regard to my position as a British subject, and with regard to my 
sentiments about the war, would be acceptable to the managers of tho 
Royal Institution. 1 therefore venture to lay before you the following 
statement :— me 

I have been born in Hanover, both my parents having been British 
subjects until Hanover was separated from the United Kingdom m 
accordance with the provisions of the Salie Law. 

In the year 1866 the kingdom of Hanover was annexed by Prusitiy 
and thereby universal military service was introduced. 

In July, 1867, E first came to England, and I went back to Germany 
in 1868 to absolve my military duties, but I was not accepted on account 
of my shortsightedness, I had, however, to present myself again when 
the war against France broke out in July, 1870, and 1 joined a regiment 
of the line for one year. f i 

In October, 1871, I returned to London, where I have resided ever snet 

As it became probable that I should spend my life in this country, 


——————— > — 
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resolved to follow the example of the late Sir William Siemens by becom- 


ing à naturalised British subject. 
"To carry out this plan I obtained my formal release from German 


citizenship in March, 1878, and my certificate of naturalisation (No. 
2.671) was filed at the Home Office on August 16, 1878. 

Thus 1 have been a subject of the kingdom of Hanover for 19 years, 
of Prussia for 12 years, most of which time I spent ont of Germany, and 
of the United Kingdom for over 36 years, nearly all of which I spent in 


London. 


As a consequence my sympathies in this war are entirely on the side of 
the Allies, and I cannot express strongly enough my abhorrence of the 
wav in which Germany has disre warded international treaties and con- 
ventions. as to the conduct of hostilities, and more particularly of the 


raids made on unfortified watering-places in this country. 
I should like to add that, in return for the advantages I have enjoyed 


as a British subject, I have doro my best to serve this country whenever 


an opportunity for doing so pr esented itself to me. 
ALEX. SIEMENS, 


This frank avowal will no doubt set at rest certain insinuations 
which have been made rather freely since the outbreak of war, 
and which we always considered were unkind and uncalled for. 


Reorganisation of British Trade.—We have received from 
Messrs. Septimus Short & Co., of Sheffield, a pamphlet by Mr. 
Percy A. Reuss, of that city, in which the author deals with the 
reorganisation and extension of British trade. A brief account 


is given of the work of a Sheftield committee, known as the 
Committee for the Expansion of British Trade, which, after 


carefully considering the subject, recommended, inter alia, the 


formation of a public company to carry out the work on behalf 


of this country’s manufacturers. The author was approached, 


and agreed to accept the managing directorship of the proposed 


company, the capital of which would be, sav, £500,000. It is 
suggested that the company should deal with such matters as 
insurance, freight, packing, information and subscriptions, 


chartering, import, catalogues, manufacturers’ agencies, con- 


siynment, finance, show rooms, telegraphic correspondence, 
representation, sales, intelligence, samples, advertisements 


and publication. 
manufacturer in extending his business, and a special cata- 


logue would be prepared in a variety of languages and with 
"It i Is pointed 


measurements and weights in the metric system. 
out that there are many articles made in this country which are 
‘cheaper than similar articles made in competitive countries, 


but owing to faults in the sales organisation, or total want of 
such organisation, the final price comes out dearer in practice 


than the similar foreign article. It is also suggested that the 


proposed company should finance manufacturers 


‘desirable so that proper plant might be acquired for manufac- 
In other words, the company would act 
‘somewhat as an industrial bank, and might be the forerunner 
Another object of the company would 


turing special lines. 


of such an institution. 
be to supply definite information to manufacturers as to the 


work being carried out by their rivals abroad in the various 
markets, and, with this object in view, patterns would be avail- 


able for thorough examination by manufacturers in this 
country. Messrs. Short & Co., of 19, St. James'-street, 
Sheffield, will no doubt be pleased to send further information 


1o. any of our readers who are interested. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. H. W. Malcolm contributes a further instalment of his article 
on the “ Future Progress of Cable Telegraphy ” (p. 593). 

We publish an article on the ** Electrostatic Intensity on a Con- 
‘ducting Sphere in a Uniform Field of Force," by Prof. Geo. R. 
Dean (p. 602). 

Animportant report on the London and District terni Supply 
Bill has been issued by the Conference of Metropolitan Boroughs 
owning electricity undertakings (p. 603). Our leading article 
‘comments on this report (p. 600). | 

An article on the * Effect of Motor Characteristics on Traction 
Economies," by Dr. J. Liska, appears in abstract (p. 595). 

We give a short account of the sixth Kelvin lecture on ‘ Lord 
Kelvins Work on Gyrostaties," by Prof. A. Gray (p. 598). 


A point would be made of assisting the small 


where 


RS 


We reproduce in abstract a Paper on the * Electrical Equipment 
of the Argentine Battleship ` Moreno, ” by Mr. H. A. Horner (p. 587). 


We abstract a Paper on * Experiments on the Heating of Screw- 
socket Lamp-holders,” by Mr. C. C. Paterson (p. 590). 


Directors’ Reports.—The directors’ reports abstracted include those 
of the Chatham & District Light Railways Co., Dublin United 
Tramways Co. (1896), Electrical & Industrial Investment Co., 
Tottenham District Light, Heat & Power Co., and Tyneside Tram- 


ways & Tramroads Co. (p. d) 


APPOINTMENTS VACANT AND FILLED. 


A shift engineer is required for a power house with h.t. alternating 
and direct-current plant. See adrertisement. 

British Insulated & Helsby Cables, Ltd. (contract department), 
Prescot, Lanes, advertise for young engineers for cable work. 

A large engineering firm in Manchester advertise for a draughtsman. 

An advertiser requires an electrician for instrument work. 

An advert'ser requires a draughtsman, with gocd knowledge of 
transformers. 


Erith Urban Council have appointed Mr. J. C. Williams, deputy 
borough electrical engineer at Rotherham, to the position of elec- 
trical engineer and manager of the electricity and tramways depart- 


ments, at £350 per annum. 
The Council of Victoria University College, Wellington (N.Z.), have 


made the following appointments :— 
Prof. D. Y. M. Sommerville, M.A., D.Sc., F.R.S. E.. to the chair of pure 


and applied mathematics, vice Prof. ‘Picken ; and Prof. E. Marsden, D.Sc. 
of Victoria University, Manchester, to the chair of phvsics, vice Prof. 
T. H. Laby, appointed to the chair of natural philosophy in the Univer- 


sity of Melbourne. 
INSTITUTIONS AND SOCIETIES. 


Scottish Section of the Institution of Electrical Engineers.— At the 
meeting of this Section which will be held at The Rooms, 207, Bath- 
street, Glasgow, on Tuesday next, at 8 p.m., the President, Sir John 
Snell, and the Secretary, Mr. P. F. Rowell, have arranged to attend. 
This visit has been arranged on account of the postponement, for this 
season, of the annual dinner. A Paper on " Distribution and Rise 
of Temperature in Field Coils " will be read by Prof. Magnus Maclean 
and Messrs. D. J. M: Kellar and R. S. Begg. 

Diesel Engine Users’ Association.—At the last meeting of this 
Association the question of the use of Mexican fuel oil was considered 
and discussed. Reference was made to an interesting report on the 
influence of sulphur in liquid fuels used in internal combustion 
engines, and it was arranged that this should be circulated among the 
members of the Association. The question of the Admiralty speci- 
fication for fuel oil was also discussed, and the Committee of the 
Association were requested to collect further information on the 
subject of specifications for this class of fuel, with a view possibly 
of eventually preparing a specification which could be used as a 
standard by the members of the Association. Mr. Geoffrey Porter 
(Worthing) had prepared some interesting notes on the subject of 
Diesel engine insurance, and after a discussion on this subject it was 
suggested that the insurance offices should be approached with a 
view to discussing with them the whole question of insurance against 
breakdowns, for which risks such a wide variation in rates obtains 


at the present time. 

Society of Engineers.— At the meeting of this society last Monday 
the premiums awarded by the council for Papers during 1914 were 
presented by the retiring president, Mr. H. C. H. Shenton. Mr. 
Norman Scorgie, president for the year 1915, was then invested with 
his badge of office and delivered his presidential address. In this he 
gave a gencral survey of municipal engineering, in which he had been 
engaged during the past 35 years. He pointed out that every 
branch of engineering had become more intensive, more complex, 
but municipal engineering had been peculiarly influenced by the 
aggregation of people in towns, modern methods of transport, and 
other changes that had revolutionised social conditions within a 
short time. In these changes municipal engineering had received 
less help from specialisation than other branches, and therefore the 
municipal engineer must know something of everything and every- 
thing of something, while the value of his work was measured chiefly 
by increased public convenience and a reduced death rate, and not 
bv monetary returns. Dealing with the question of public expen- 
diture, Mr. Scorgie suggested that every young engineer starting in 
municipal practice should have a grounding i in the science of econo- 
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mics, 


division of municipal expenditure into productive and non-productive, 
and endeavour to set up an enlightened public opinion as to the real 
aims and productiveness of his work. Reviewing the road problem, 
Mr. Scorgie said that a considerable change might take place before 
very long in the position of the municipal engineer, whose work 
might even pass from the control of local authorities to that of the 
Ntate; but as it was impossible to predict now what changes would 
occur, he concluded with a summary of the development of the 
administrative system under which municipal engineering had 
attained its present importance, 


Metropolitan Assceiation of Electric Tramways Managers.— At 
the recent meeting of the members of the above association at the 
Municipal and County Club, Whitehall-couzt, Whitehall, London, 
S.W., the following were present :— 

Messrs. Ullman (East Ham), chairman, Schofield (Leyton), vice-chair- 
man, Coveney (Erith). Harvey (Ilford), Moffet (West Ham), Goodver 
(Croydon), hon. secretary, Mason (South Metropolitan), Mackinnon 
(London United), Hammond (Metropolitan Electric), and C. Mittelhausen. 
Letters of inability to attend were received from Messrs. Murray (Wal- 
thamstow), and Stokes (Bexley Heath). Mr. A. Coveney, formerly 
engineer and tramways manager at Erith, was entertained to dinner, on 
his resignation as a member of the Association, 


National Illumination Committee of Great Britain.— The repori of 
the Chairman of this Committee was presented at a special annual 
meeting held on Jan. 12. The work of this Committee has mainly 
consisted in the establishment of Rules and appointment of officers. 
The Committee has had under consideration the question of the 
" Rating of Light Sources in Candle-power or Consumption," and has 
passed the following resolution, which has been transmitted to the 
Secretary of the International Commission on llumination :- - 


It is desirable that a uniform International method be adopted for 
rating and marking all sources of light. It is recommended by the 
National Illumination Committee of Great Britain that the matter be 
considered at the next Session of the International Commission on 
Illumination, and the administration of that Commission is asked to take 
the necessary steps to bring this resolution to the knowledge of the 
different National Committees with a view to their co-operation, 

The Committee has considered the report on Nomenclature and 
Standards of the American Hluminating Engineering Society, and 
has appointed a Sub-committee to draft sets of definitions and 
nomenclature for consideration by this Committee. More than a 
passing reference should be made to the European War and its 
adverse influence on the international aspect of the work. Although 
the harmony which has characterised the international conierences 
of the past has been destroyed, it will be possible for the various 
National Conimittees to make some progress on independent. lines, 
and it is hoped that no considerable period of time will elapse before 
complete harmony is restored. 


EDUCATIONAL NOTES. 


City and Guilds Engineering Ccllege.— Special advanced lecture 
courses In the electrical engineering department have been avzraneed 
as under :— TN T 

A special advanced course on the Design of Alternating-current l'urbo- 
generators, by Prof. Miles Walker, M.A., M.L E.E.. on M ednesdays, com- 
—À Keb, loth, from 4 p.m. to 5 p.m. ; and one on the Design, 
Manufacture and Use of Transformers, by Mr. A. P. M. Fleming, M.I, E. E. 
on "Thursdays, commencing March 4th, from 4 p. m. to 9 p.m.  Particu- 
Jars from the Registrar, Exhibition-road, London, S.W. 


London School of Economics and Political Science (University of 
London).—-A foundation has been endowed | by Lord DA 1 
whereby two prizes, one of £25 and one of £10, will. be aw arded 
annualiv for the best monographs on a question dealing with the 
historv. theory or organisation of inland transport. NN 

The monographs represent either a piece of original Pd una 
subiect which has previously been submitted for appro al. or EET pun 
on a set subject. Such set subject shall be pelo are He A a 
ceding that in which the monographs must be Ne ? Su net b 
subject is “ Workmen's Trains." Candidates must be Nn i n es 
students of the London School of Economics and Politica iM wo 
or more students may combine and present a joint D m ire 
graphs must reach the director of the school not later than Sept. 30, 1910. 


L.C.C. Seholarships.—London County Council are prepared to 
award scholarships and exhibitions in Science and technology in 
1915, including 15 seholarships for full-time day instruction and a 
number of exhibitions for evening instruction. Application forms 


(which must be returned by 27th inst.) from the Education Officer, 
Sir R. Blair, Victoria Embankment, London, W.C. 
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While not expressing an opinion on municipal trading, he 
Suggested that the municipal engineer should combat the misleading 


ARRANGEMENTS FOR THE WEEK, 


FRIDAY, Feb. 5th (to-day). 


WOLVERHAMPTON ENGINEERING SOCIETY. 

Sp.m. Meeting at the Technical School, Garrick-strect, Wolver. 
hampton, Paper on the " Modern "Theory of the Conduction. 
of Electricity," by Mr. C. H. Stephenson. 

LONDON BRANCH oF THE ASSOCIATION OF MINING ELECTRICAL 

ENGINEERS, 

$ p.m. Meeting at the Northampton Polytechnie Institute, St. 
John.street, Clerkenwell, London, E.C. Paper on“ Protection 
Devices Against Lightning and Surges,” hy Messrs, E. Kilburn 
Scott and L. F. Frogart y. 

ROYAL INSTITUTION, 

) p.m. Meeting at Albemarle-street, P'izeadilly, London, W. Dis.. 
course on "' Science and Industria] Problems," by Prof. A. W. 
Crossley, F.R.S. i 

MONDAY, Feb. 8th. 


GRADUATES! ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS, 
S p.m.  Moeting at Ntorey’s-cate, St. James’s Park, London, S.W., 
Annual lecture on the “ History of the Metallurgy of Iron and 
Steel," by Sir Robert A. Hadfield, F.R.S j 
TUESDAY, Feb. 9th. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
1:30 p.m. Mecting at Liverpool Universitv, Liverpool. 
" Conditions Affecting the Variations in 
"ignals," by Prof. E. W. Marchant. 
SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
3 P 4 : DIE H í l ` eek 
S p.m. Meeting at 207, Bath-street, Glasgow. Paper on “ Distri- 
bution and Rise of Temperature in Field Coils,” by Prof, M. 
Maclean, Messrs. D. J. MacKellar and R. S, Begg, 
WEDNESDAY, Feb. 10th. 


YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 pam. Mecting at the Technical College, Bradford, Lecture on 

i6 LT :CUDPa : wo " Ww Y 
Wireless l'elegraphy," by Prof, E. W. Marchant, 


BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS 
~ 9a ^| * . LI ^ E e 
7:90 p.m. Meeting at the University, Edmund-street, Birmingham. 


P) n 6 $ RERA ' . 
Paper on " Polyphase Commutator Ma-hines," by Mr. N. 
Shuttleworth, ; 


Paper on 
Strength of Wireless 


= ASSOCTATION OF ENGINEERS-IN-CHARGR, 
Spam. Meeting at St. Bride Institute, Fleet-stree 

Paper on “ Boilers and Boiler Mountings.’ 
Smith. yo 


THURSDAY,Feb. 11th. 


INSTITUTION OF ELECTRICAL ENGINEERS, 
6 p.m. Meeting at the Institution, Victoria E 


m 3 smbankment, London. 
W.( » Paper on the * Conditions Affecting the Variations in 
Strength of Wireless Signals,” by Prof, E. W. Marchant. 


FRIDAY, Feb. 12th. 


t, London, EC 
' by Mr. Vernon 


PHYSICAL "OCIETY, 

$ p.m. Annual General Mecting at the Imperial College of Science 
Imperial Institute-road, South Kensineton, London. S W 
after which the following Papers will he read ; E Criterion 
of Steel Suitable ior Permanent Magnets, hy Prof. N. p. Thon )- 
son, F. US. i “ON Galvanic Cell which Reverses its. Polarity 
when Hluminat ed," by Mr. A, A. Campbell Swinton : and on 
“An Investigation on the Photographie Effect of Recoil 
Atoms,” by Messrs, A. B. Wood aml A, L. steven, | 


— ————— a 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


MEA c 


I enclose £ 8. d. toward the Prince o] Wales' 


NATIONAL RELIEF FUND. 
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ELECTRICAL EQUIPMENT OF THE ARGENTINE 
BATTLESHIP *MORENO."* 


BY H. A. HORNOR. 


Summary.—This Paper describes the electrical installation of an 
Argentine battleship being built in America, An extensive application of 
electricity has been made, and the author gives a detailed description of 


some of the most interesting equipments. 


The ‘‘ Moreno " is one of the two super-dreadnoughts building in 
the United States for the Argentine Republic, and has the following 
general characteristics. 

Length, 594ft.; displacement, 27,566 tons; width, 98 ft. ; 
armament, 12 12 in.. 16 4in. and 12 6 in. guns. It is the purpose 
of this Paper to describe in general the electrical equipment of 
this vessel. : j 

Generating Plant.—Power for all purposes is supplied by four 
375 kw. turbo-generators of the horizontal type. Two of these 
machines a-e located forwa-d and two eft on the lower platform 
deck below armour. Adjacent to each dynamo room is a distribu- 
tion room, in which is located à ma'n distribution switchboard for 
the control of the two units and the supply circuits. On the gun 
deck is a third dynamo room containing two Diesel oil-engine-driven 
generators of 75 kw. capacity for harbour use when fires ave drawn. 
The 375 kw. 230-volt 1,500 revs. per min. turbo-generators are of 
standard marine design, capable of operating at a steam pressure of 
220 lb. per square inch, condensing at a normal vacuum of 28 in., 
and also non-condensing with 51b. back pressure. The generator is 
a compound-wound ditect-current commutating-p»le type, mounted 
on the same bedplate and directly coup'ed to the turbine. The 
Diesel oil-engine-d^iven sets are rated at 75 kw.. 375 revs. per min., 
230 volts. The generator is directly connected to the oil engine, but 
not mounted on the same bedplate. The engine is started by means 
of compressed air at about 650 Ib. per square inch, obtained from 
storage tanks. The main and auxiliary cooling water pumps and 
fuel oil pumps ave electrically driven, the former by a 2-7 H.P. motor 
and the latter by a 1-75 H.P. motor. 

Installation and Distribution, — Current is carried to all the various 
systems on a two-wire metallic system by means of rhibber-covezed 
lead-sheathed stcel-armoured conductors. These eables are clipped 
singly or in groups to the ship's structure, or clipped to special sheet 
steel pans supported from beam to beam or fastened to the plating. 
Watertight fittings are provided wherever the cables terminate 
and when passing through watertight bulkheads. Besides the two 
main distribution switchboards located adjacent to the two dynamo 
rooms, there ae two auxiliary distribution boa:ds located one for- 
ward and one aft, a control board for the oil engine generators, 
and a combined distributicn and control board for the searchlight 


balance: sets. These boards are all intecconnected, so that the 


suppiy will always be available. 
Lighting System.—The vessel is povided with approximately 
The design is simila> to the usual watertight vapour- 


3.000 fixtures, 
The screw-base lamp socket 


poof globe type used in marine work. 
is, however, made solid, a eom position-insulated base beirg p'o- 
vided instead of porcelain, and the globe is flanged and held in 
place by the guard instead of being screwed into the base. In the 
magazine and shell rooms specially guarded fixtures containing two 
lamp sockets are installed, The lavnps in these fixtures are con- 
nected to diffe-ent circuits, s» that the failure of light in these com- 


partments may be averted. Both carbon and tungsten incandeseent 


lamps are furnished, the former in sizes of 35 watts and 60 watts 
clear, the latter in sizes of 32 watts. clear, frosted and tubular. A 
special fixture containing a 250-watt tungsten lamp, and povided 
With a reflector, is arranged for portable connection in the engine, 
boiler and dynamo compartments. This same type of fixture is also 
employed for coaling booms, propeller booms end gangway lighting. 
The 38 lighting feeders are divided into three cireuits, one for general 
illumination under cruising conditions, one for white battle purposes 
and one for blue battle purposes. In this latter circuit the globes 
are of a deep blue colour, making the light invisible at a short dis- 
tance, The distribution of the small lighting units has been made 
with due regard for cross circuits, so that no gene al spaces of the 
vessel may be put in darkness by the blowing of a fuse or any other 
failure of an individual circuit. For night battle purposes the vessel 
IS equipped with 12 motor-operated remote electrically-controlled 
110 em. searchlights and one portable signalling p-ojector of 35 em. 
As these projectors operate more satisfactorily when supplied with 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers, 


110 volts, it was considered advisable to transform the 220-volt 
supply circuit through special balancer sets. Two such machines are 
installed in the vicinity of the oil engine dynamo room, wherein is 
located the control switchboard for them and the distribution board 
for the searchlight feeders. Each balancer set is rated at 70 kw., 
1,000 revs. per min., 110 to 220 volts, the full load current on the 
neutral being 637 amperes. They are compound wound, and the 
series and shunt coils ave connected so that they act accumulatively 
on the generator and differentially on the motor. The secies and 
shunt coils in one frame a-e connected across the armature of the 
other frame for the purpose of p'oducing constant voltage at each 
end. The sets will maintain a difference of potential not in excess of 
7 volts under any conditions of load with an impressed E.M.F. of 
220 volts. Either end of these sets opo a*e a: a motor or generator 
as may be demanded by the load. 

A shunt motor is canpioyed for automatically adjusting the 
carbons in p'efecence to a con.pound-wound motor. The time 
saved in starting by the edop ion cf the shunt motor is considerable. 
With à compound-wound motor 20 seconds clap:es on the average 
before the are becomes steady, whilst with a shunt-motor 6 seconds 
is sufficient. The 12 110 em. scazehlighs are similar in every respect, 
excep: that one projector is equipped with a remote electrice!ly- 
controiled signalling shutter. The lamp mechanism consists of a 
small electric motor. wnich functions through gearing and so moves 
the carbons. The field and armature of the motor are controlled by 
a differential relay and two auxilia cy relays, which cause the arma- 
ture cither to stop or rotate to right or lert. 


is too high and the voltage too low, and the third when the last condi- 
tionis reversed. Besides the regular field winding there is an additional 
winding on the motor field to carry the full lamp current. This pvo- 
duces a strong field when the voltaze across the are falls below 
normal, and furnishes a dynamic braking effect for retarding the 
movement of the motor armature. For signalling purposes the 
searchlights are equij ped with iris shutters similar to e» mera shutters. 
These are all manually operated except one, in which latter case : 
venetian blind shutter remotely controlled is also p'ovided. The 
optical arrangements ave such as to peovide rapid means for changing 
over from a dispersed to a closed beam of light. This is accom- 
p'ished by means of a double disperser, consisting of two parallel 
systems of plano-convex cylindrical lenses, which may at will be 
drawn together or separated, A sighting telescop? attached to the 
side of the drum, a complete lamp telegeaph indicating the positions 
of the searchlight at the controller, and a set of electrical instrments, 
consisting of a voltmeter and ammeter, are furnished with each 
searchlight. A complete horizontal eyele of the searchlight may be 
accomplished either in 28 seconds or approximately 15 minutes by 
means of the clectrie remote control. This control may be detached 
and the mechanism operated locally by hand. 

Power Syxtem.—The list. given on the following pag. shows the 
extensive applications of eleetrie power and the rated load. It should 
be borne in mind that these numerous eqaipnents have their 
special uses, and are brought into action in general upon different 
occasions. In addition to this list there are 9I ventilating fans of 
capacities verving from l H.P. to I0 H.P., aggregating 375 H.P. 

Steering Gear.— The cleetrical equipment is designed as an auxiliary 
to the steam steering engine, operates through the same telemotor 
gear on a Y follow-up ` system, and furnishes only suflicient power 
to carry the rudder from havd-over to hard-over in 40 seeonds, which 
is half the time requirement of the steam gear. The motor is of the 
commutating pole open type, compound wound, rated at 150 H.p., 
400 to 600 revs. per min. 220 volts. The controlling appliances 
comp-ise a master controller and limit switch mounted in one case. 
à contactor panel and the necessary field and armature rheostats 
operated by the same. In the master controller are two evlinders 
provided with rings; these make electrical contact with plungers. 
One of these cylinders is for the controller, the other for the limit 
switch. Both evlinders turn freely on their supporting shafts. The 
controller cylinder operates through a connecting rod. from the 
operating shaft of the steering gear. The limit switch cylinder 
operates through a sprocket chain from the main steering gear shaft. 
The differential gear, or " follow-up " device. is located between the 
two cvlinders, and is designed to turn the controller evlinder off by 
motion of the main shaft of the steering gear which turns the limit 
switch. The latter strengthens the tield of the motor when the 
rudder is displaced more than 10 deg. from the midship position. 
The mechanical connections are such that the motor will stop when 
the rudder has reached the angle for which the steering wheel has 
been turned. The motor field cannot be weakened until all of the 
accelerating contactors have closed, after which the controller will 
maintain full field until it has been turned through an angle corres- 
ponding to 3 deg. movement of the rudder from starting position, 


The first takes place: 


with the current and voltage normal, the second when the amperage 
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Rated. Total 1 Ratd|Total 


Equipment. hp: hp. Equipment. h.p. | h.p. 
2 Boat boom hoisting 50.0 '100:0 | 5 Brine pumps......... 35 175 
2 Boat boom topping 30:0 , 60:0 |! 2 Ozoniser motor- 
4 Deck winches ...... 35:0 140:0 generators ......... 1:33 | 26 
16 Ammunition hoists. 3:0 | 48:0 | 2 Ozoniser pumps ...| 06:5 | L0 
6 Ammunition hoists — 5&0 ! 30:0 9 Elevators ............ 40 360 
12 Forced draught, | 1 Wireless motor- 
blowers ............ 350 |4200 | generator ......... 18-0 180 
] Anchor windlass 100:0 | 100-0 |, 2 Alternating-current 
1 Capstan............... 100-0 100:0 motor-generators |370 740 
.2 Coaling winches ... 15000. 300-0 , 1 Dish washer......... 10 L0 
1 Steering gear ...... 150-0 |1500 , 1 Meat slicer ......... 05, 05 
3 Bilge pumps......... 70:0 |2100 | 1 Meat chopper ...... L0 ro 
44 Bilge pumps......... 35:0 |490:0 | 1 Potato peeler ...... L0 10 
2 Searchlight balan- ` ' l Icecreamfreezer... LO 1-0 
CET SES ........ees. 93:0 |1860 1 Egg beater ......... 20 20 
l Fire pump............ 60-0 | 600 1 Extension lathe ...| 30 30 
2 Fresh water pumps. 60 | 12:0 1 Tool room lathe, | 
2 Sanitary pumps ...! 35:0 | 700 Lido oona 0-75 0°75 
l Drainage pump ..., 3:0 | 30 1 24in.shaper......... 30 30 
2 Thermo tank pmps.| 35:0 | 70-0 | 1 30 in. radial drill ...] 2:5 25 
3 Turbine lifting gear 30-0 : 90:0 1 16in. sensitive drill| 0-75 0-75 
1 Laundry ............ 60! €60 © 1 I4in. tool room 
1 Printing press ...... 0:25 0:25 lathe secet 0:75 0°75 
3 Speed signal balls... 40:55; L5 , 1 Grindstone ......... L0 10 
l Cake mixer ......... 1:0 L0 | 1 46in. boring mill... 30 3-0 
, 1 Dough mixer ...... o 25 25 , 1 Cutterand grinder.| rO: 10 
l Diesel engine oil " 1 Tool room lathe 
Pee pump ............... DL 75 175 TAINS. asscosxovrdecis 0:75 0°75 
1 Diesel engine cool. | | 1 Sensitive drill 1G in.| 0:75. 075 
ing water pump... 2/7 ! 27 '| 1 Lathe for ar- | 
12 Turret turning ...... 25:0 | 300-0 mourer's Nonis | 
12 Gun elevating ...... 15:0 | 180-0 BNO Di. Suerte End | 075. 0°75 
13 Turret hoists ....... 75 97-5 j 1 Shaper for  ar- | 
5 Turret hoists ...... 120 60 | moure.'s — work 
1 Dryer room ......... EEUU Lo | Shop ees sodass 20 2:0 
] Róntgen ray equip- l Sensitive drill for 
MONG MM |— 40 50 armourer's work- | 
] Vacuum cleaner ... 0:33 0:33. SMOD oc T | 075 075 
1 Electro - mecha- 11 Forge blower | ...... | 0:75 075 
nical hammer...... 90 50 , 1 Foundry blower ... 50 50 
/2 Torpedo air com- |] Athletic horse ...... ' 20 20 
pressor — ............ MO 180-0 | E Moving picture’ 
5 Refrigerator pumps, 195 , 9755 | machine ............ 17°6 | 176 


and intermediate field from 3 deg. to 5 deg.. efter which the motor 
will run at weak field until the rudder has reached 10 deg. from the 
midship position. Mounted upon the contactor panel are 10 armature 
contactors, two field contactors, one dise brake contactor, two 
counter E.M.F. contactors an overload relay, a donble-pole fused 
control switch, and a single-pole testing switch. The overload relay 
controls four of the five accelerating circuits whereby they operate, 
resistance is introduced into the armature circuit, and the field 
rheostat short-circuited, so that the motor is protected against 
continued overload without being actually stopped. In this manner 
accidentally losing control of the rudder cannot occur. The limit 
switch is arranged to stop the motor at the 35 deg. position of the 
rudder. Dynamic braking is provided in connection with the 
-electro- mechanical dise brake in order to provide prompt: stopping. 
The rudder can be turned at slow speed throughout its travel, pro- 
viding the steering wheel is turned slowly, thereby permitting the 
motor to turn the controller cylinder backward as fast as it is turned 
forward by the steering wheel. This may be accomplished while 
the controller cylinder moves back and forth between limits corres- 
ponding to 2-25 deg. motion of the rudder, as the motor will start 
with a motion of cylinder equivalent to 0-75 deg. movement of the 
rudder, and the field will be weakened with 3 deg. similar motion. 


Turret Hoists.—The turret turning and gun elevating gear are 
operated by constant-speed motors, and speed variations are accom- 
plished by mechanical means. Ventilation blowers in the turrets 
are similar to the regular hull ventilation fans, except for increased 
‘pressure. The independent hoists complete the electric power 
equipment of the turrets. The main ammunition hoists are operated 
by hydraulic power and the electric hoists are provided as an auxi- 
liary. Two upper hoists are fitted in each of the six turrets. These 
are operated by 7:5 n.P. motors. One lower hoist is fitted in each 
turret of which one is operated by a 7:5 n.P. motor and the others 

12 H.P. motors. These equipments are generally similar in their opera- 
tion. They are controlled by a master controller located at the bottom 
of the hoist, and an emergency controller located at the top of the 
hoist. By means of automatic interlocks on the contactors the con- 
nections are regulated between the master controller, limit switch 
and emergency or upper controller, so that upon turning the master 
-controller to the “on” position the disc brake releases and the 
motor starts. When the hoist, therefore, reaches its limit in either 
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direction dynamic braking is introduced, and the motor stops, 
When the operator at the top of the hoist desires to stop the hoist 
he turns the emergency controller to the “ off " position, the con. 
tactors operate automatically and stop the motor. If the limit 
switch is now left in an intermedia‘e position the motor will auto. 
matically start when the emergency controller is turned to the “on ` 
position. If the limit switch has been turned to the * off " position 
bv the hoist, then the motor will not start until the master, or lower, 
controller is turned to the first controller notch. The motor is also 
thoroughly protected against overload by means of interlocks 
operated by the overload relays. 


Anchor Windlass Equipment.—The electrical apparatus acts only 
as an auxiliary to the steam windlass, and is designed to work at half 
the normal load of the steam gear. The outfit comprises a 100 n.p. 
475 revs. per min. compound-wound commutating ficld motor of 
the opentype, and is equipped with a disc brake, and two watertight 
drum-type reversing master controllers, one mounted in the windlass 
room and one mounted on the weather deck. "Thé control is semi- 
automatic—z.e., the first three speeds are controlled by the master 
controller, but beyond that the current-limit relays on the con- 
tactors will prevent them from closing until the current in each pre- 
ceding one has been reduced to a p'edetermined amount, regardless 
of the position of the controller cylinder. The set-back relay will 
open the contactors in case the load should be increased beyond 
that for which the set-back relay has been set, and it will introduce 
all of the starting rheostat excep: two sections, thereby reducing the 
current to about 25 per cent. overload on the motor. The overload 
relay will be set considerably higher than the set-back relay, thus 
protecting the motor in case of excessive overloads. 

An original installation is the provision of a Róntgen-ray outfit, 
which is supplied from a 220 volt direct-current circuit. This appa- 
ratus comp-ises an induction coil with an adjustable spark-gap up 
to l6 in., six X-ray tubes, a three-part Wehnelt interrupter and a 
control panel. Another unusual installation is that of a moving 
picture machine. This is of the very latest design, and is supplied 
by a 220 volt circuit, the films being rotated by an adjustable speed 
220 volt direct-current motor. 


Signalling Systems.—The third division of the electrical equipment 
is classified under the head of Interior Communication Systems, 
although a few of these a-e solely for exterior use. A few of the 
more impo-tant and unusual ap plications will be briefly described. 

These systems are supplied with power from two stations on the 
vessel, the forward interior communication room and the forward 
dynamo room. There ae two central signalling stations, one for- 
ward on the uppe: platform deck below armour and the other on the 
gun deck aft. The vessel is further provided with two conning 
towers, one forward and one aft, two observation towers and several 
gun control stations. A number of these equipments operate on 
220 volts direct current. supplied in duplicate from the forward and 
after main distribution switchboards. However, certain of th» 
telegraph systems require 120 volts alternating current; others. 
such as telephone system, clock system, call bell system, require 
15 volts direct current; and the fire control telephone system 
requires 35 volts direct curzent. These transformations a-e accom- 
plished by means of small motor-generators, usuclly supplied in 
duplicate. The alternating-current motor-generators, which are 
rated at 18 kw. single phase, 50 cycle, 120 volts, being of rather large 
size, are located one in each dynamo room. 


Telegraph Systems.—There are about 16 systems, such as engine 
order telegraph, course telegraph, &c., which are operated on the 
principle of an unbalanced circuit—i.e., when the circuit is undis- 
turbed no current flows. Thus a constant alte:nating-current field, 
which changes its direction corresponding to the periods of the 
exciter current, induces currents in the armature coils. The arma- 
ture of one motor—let us say the transmitter—is wound with three 
interconnected coils and connected by three wires directly to the 
armature coils of the receiver motor. The power in the armature 
windings depends upon the rotative position of the armature coils 
in the field of force. If the armature of the transmitter and receiver 
have the same position relatively to the field, then the induced 
E.M.F. would be of the same value and the wires between the two 
armatures would carry no current. If the armature of the trans- 
mitter is moved so as to unbalance the armature circuit, then cur- 
rent flows in the armature windings, produces a torque, and the 
armature of the receiver turns to the same position. When this 
occurs the equalising currents disappear, and with them the torque. 
Any desired number of orders can be arranged for transmission, and 
any number of receivers connected to the transmitter without 
increasing the number of connecting wires. Five wires are needed 
for a simple circuit, two for the field and three for the armatures. 
For repeating instruments two sets of motors ate employed. The 
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stem is fixed centrally in the top glass, and the lower end of the stem 
dips into a small mercury cup carried on the top of the float. A 
similar connection is effected by a steel tube mounted concentrically 
with the stem and a second mercury cup. These two seta of connec- 
tions are electrically insulated from one another and from the 
general metal portions of the apparatus. These two connections 
carry two phases of a three-phase current to the motor of the gyro ; 
the third phase reaches the motor through the mercury bowl, mercury 
and float. The motor of the gyro consists of à very small three-phase 
motor, the stator of which carries the windings, so that all the con- 
nections can be rigidly made. The rotor is rigidly fixed into the 
inside of the gyro flywheel itself. Special nickel steel is used through- 
out, and the axle is supported on ball bearings of specially hard steel. 
The master compass receives its energy from duplicate motor- 
generators. The motor-generator transforms the 220-volt direct 
current to three-phase alternating current at 120 volts and 333 
cycles. The alternator has 16 poles and runs at a normal speed of 
2,500 revs. per min. Therefore the gyro motor, which has two poles, 
runs at approximately 20,000 revs. per min. A control panel is 
provided upon which are mounted meters, switches, fuses, &c. 

The master compass is arranged so that the mercury bowl may 
turn without any work being thrown on the gyro. The design is 
such that the mercury bowl always “ follows " the movements of the 
gyro. Thisis only apparent, as it is the ship and binnacle that move. 
When the ship turns a corresponding movement is imparted to the 
mercury bowl. The compass card of the floating system carries a 
small contact ball which is in contact with one phase of the three- 
phase supply. Attached to the mercury bowl but insulated from it 
are two semi-circular contact bands. Any movement of the ship 


transmitter motor is usually larger than the receiver motor, due to 
the fact that it often operates a number of receivers. Energy is 
delivered to this apparatus from a 120-volt alternating-current 
single-phase 50-cycle motor-generator via a step-down transformer, 
which lowers the potential to 50 volts. 

Pyrometers.—There are six boiler rooms on the vessel, from each 
of which are led three uptakes to the two smoke stacks. Each 
uptake is provided with a base metal thermocouple pyrometer. The 
thermocouples are formed of a nickel alloy wire, and capable of con- 
stantly measuring a temperature of 1,800°F., and intermittently up 
to 2,000°F. The head of the couple is specially arranged for mecha- 
nical protection and watertightness. 

Anemometer.—This is an unusual equipment for battleships. The 
apparatus consists of a transmitter comprising a pivoted rotative 
vane carrying at one end a fan. The vane in orientation and the fan 
shaft through a worm gear translate their movements by means of 
electrical contacts. Thus the velocity and direction of the wind 
will be recorded. The instrument for the ‘‘ Moreno " was ordered 
from France and registers 16 directions. The direction and velocity 
of the wind are checked off by the pen on the registering chart in 
increments of 1 mile every time the wind changes. The maximum 
record for the chart is 62-13 miles, and when the pen reaches this 
point it automatically returns to zero. 

Engine Revolution and Direction Indicator.—Each of the three 
main turbine propelling shafts is equipped with a contact maker for 
indicating the number of revolutions, a contact maker for indicating 
the direction of the shaft, both located in the engine room; a syn- 
chronising clock and indicator also located in the engine room near 
the working platform, and three indicators located in the pilot 
house, torward conning tower and central station. Eight wires are 
required to each indicator, three for the direction tell-tale and five 
for indicating the speed. Energy for operation is taken from the 
15-volt bus bars. 

The direction contact maker is a simple make-and-break contact 
operated directly from the shaft through chain and gearing. Tho 
revolution contact maker consists of a lignum-vite cylinder carrying 
three brass sectors made flush with the periphery. It is located near 
the main shaft and arranged to turn at the same rate of speed. It is 
provided with two brushes insulated from each other and mounted 
on spring blocks. The synchronising clock controls the make-and- 
break contacts of the revolution contact maker, so that these im- 
pulses may be interpreted by the indicator in measured time. A flat 
commutator provided with -three- segments insulated from each 
other is mounted in the clock and traversed by a metal brush. In 
this particular installation the “ long-make " segment is designed 
to be maintained for a period of 15 seconds and the two “ short- 

make" segments two seconds each. In this manner the speed 
during the 15 seconds previous to reading the indicator is correctly 
measured. The indicator consists of a train of clock gears actuated 
by a spring. 
Wireless Telegraph.—This apparatus is of German manufacture 
and known as the Telefunken ** quench-spark " variometer system. 
The set is rated as 5 kw. in the antenna with a primary energy of 
8kw. The motor-generator set is supplied with a double feeder 
from both of the main distribution switchboards. This set consists 
of a 220-volt direct-current motor of 18 H.P. and an alternating- 
current, generator rated approximately 8 kw., 500 cycles, 220 volts. 
The normal speed of the set is 1,500 revs. per min., but can be varied 
for the purpose of altering the spark frequency, and thereby the note 
of the transmitter about 20 per cent. in either direction. The pitch 
of the transmitter note can also be adjusted very exactly by varying 
the field of the generator. A straight-core transformer steps up the 
220-volt potential to 8,000 volts. The antenna will be of the L type, 
slanting from the foremast to the mainmast. The direct distance is 
196 ft. and the hypotenuse 206 ft. This equipment has a guaranteed 
range of 1,000 km. (621-3 miles) by day and 2,100 km. (1,304-7 miles) 
by night. That these gurantees will be exceeded in practice is seen 
in the report of trials on the sister ship “ Rivadavia," where com- 
munication was held between Boston and Colon, a distance of 
approximately 2,000 miles (3,218 km.). 

Gyroscopic Compass.—This apparatus is of German manufacture, 
and is named, after its designer, the Anschütz gyro-compass. In 
this compass the “ damping ” of the oscillations is obtained from 
the movement of the air set up by thegyro-motor. Asseen from the 
diagram, the complete gyro with motor casing, &c., is suspended 
by means of a circular, hollow steel float in a bath of mercury. The 
Mercury bowl is supported on gimbals in the same manner as any 
ordinary magnetic compass. The compass card is directly attached 
to the float and gyro, and the gyro axle is directly under the north 
and south points of the car,» The gyro always points due north and 
south, In order to keep. the whole floating system central, a steel 
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SECTIONAL VIEW OF GyRoscoPIc COMPASS. 


will bring the contact ball of the floating system into contact with 
these semi-circular bands. These contacts control a two-phase 
reversible motor mounted on the gimbal rings, which, when 
contact is made, rotates the mercury bowl until the contact is broken 
and the circuit to reversible motor is open. This moter, as just 
described, receives its two-phase current from two of the three 
phases driving the gyro motor. The transmission of these motions 
to the receiving compasses is accomplished by means of a com- 
mutator mounted on the axle of the reversible motor. This com- 
mutator is constructed half of glass and half of silver. Four sets of 
brushes are arranged around the commutator at a distance of 
120 deg. Connections are made from each of these points to each 
receiver. The motor of the receiver has a stator similar to that of a 
star-connected three-phase motor. The star point of the stator is 
connected by a brush to the shuttle armature. This synchronising 
arrangement is claimed to repeat these movements with an accuracy 
of one-sixth of one complete revolution. The receiver motor is 
operated by direct current through a special resistance which acts 
like a potentiometer resistance and which branches the direct 
current at 140 volts. The supply of direct current is controlled by 
the same switch which controls the alternating current, so that any 
failure of the supply will not throw the receiver out of synchronism. 
The receiver motors are geared to their outer compass card in the 
same ratio as the reversible motor of the master compass is geared 
to the mercury bowl. 
The electrical equipment of the battleship is the largest and most 
costly ever ipstalled in America, comprising 3,000 electric lights, 
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4,000 rated H.P., and approximately 76 miles of cable. Tt is a note- 
worthy engineering achievement in that it was a departure from 
American practice in the use of 230 volts, in the employment of 
lead-covered steel-a7moured conductors, in the application of 220- 
volt tungsten lamps, in the use of electricity for the purpose of 
steering the vessel, operating the anchor and the bilge pumps, and 
many more advances in the application of electrical power. 


EXPERIMENTS ON THE HEATING OF SCREW-SOCKET 
LAMPHOLDERS.* 


BY CLIFFORD €. PATERSON. 


Summary.—The author, has investigated the temperatures attained 
by different types of screw socket lampholders under working conditions 
in radiators and enclosed lanterns used for outside lighting. 


OBJECT AND GENERAL CONCLUSIONS OF REPORT. 

The tests described in this report have been made with a view to 
the investigation of the temperature rise in screw-socket lampholders 
of different types when used 

(a) with radiators, 
(b) with lighting fittings. 


The maximum number of watts that may be safely transmitted 
by a screw-socket lampholder depends on different considerations 
from those which prevail in the bayonet holder. In the serew socket 
connection is made to the lamp-cap terminals by what is equivalent 
to a clamped contact as the lamp is screwed into place. A rise of 
temperature such as the lamp itself is able to withstand has not been 
found in any way to affect the soundness of the contacts in the 
experiments made, and there is no reason to suppose that any other 
result would be obtained under the conditions met with in practice, 
provided mechanical agencies, such as vibration, do not cause any 
unscrewing of the lamps themselves in their sockets. 

In determining the maximum rating of a lamp socket, however, 
there is the factor of the heat that is conducted along the cable that 
supplies the current to the lamp. It is a matter of real importance 
in the design and rating of such sockets to know to what tempera- 
tures the insulation of the cables is subject under working conditions. 
Measurements of the contact resistances of the various sockets have 
confirmed the previous tests, t and show that the actual I'R losses 
due to current passing through the contacts are negligible, and that 
all the heating is caused by conduction and radiation from the lamp 
itself. The wattage of the lamp is, therefore, the main factor to be 
considered. It may be stated at this point that the general conclu- 
sions arrived at as the result of the experiments described in this 
report are (a) that, as far as temperature rise is concerned, ordinary 
screw-socket holders may be used for radiator elements up to at 
least 500 watts each (the maximum size of heater element at present 
on the market); (5) the serew contact is also satisfactory, as at 
present used, for lamps rated up to at least 1,000 watts, but in the 
present designs the clamping contacts for the incoming leads become 
too hot to allow rubber-insulated cables to be brought direct into the 
sockets without risk of serious deterioration of the rubber. 


RADIATOR TESTS. 


Apparatus Used.{—Two radiators were used for the measurements, 
and are here denoted by No. 1 and No. 2. Various types of sockets 
were tested, and both radiators and sockets are illustrated in Figs. 1 
and 4. The smaller radiator (shown in Fig. 1) caused the greater 
heating of the lamp socket ; and although in other designs of radia- 
ments show that such differences are not likely to be serious. Of 
the upper ratings only those heating elements taking 250 and 500 
watts were obtainable. The 250-watt heaters caused a relatively 
slight rise of temperature, and there was no difference between low- 
voltage and high-voltage heaters of the same rating. After these 
facts had been ascertained most of the measurements were made 
with 100-volt 500-watt heater elements—representing the most 
exacting condition met with in practice with respect to the current 
to be carried and the number of watts to be dissipated. 


* Abstract of a Paper, based on a report (dated November, 1912) to 
the Lampholder Panel of the Engineering Standards Committee upon 
experiments carried out at their request at the National Physical Labora- 
tory, published in the ** Journal " of the Institution of Electrical En- 
gineers. 

T A report to the Committee in June, 1910. 

* The radiators used in the tests were to some extent of an experi- 
mental character, and the results given here must not be used to com- 
pare the relative merits of the two makes. They were specially construc- 
ted and given by two firms for the purposes of tho experiments, 
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Radiator No. 1.—It will be seen in Fig. 1 that the radiator is of the 
small four-element type painted dead black. It was arranged so that 
lamps could be fixed either upright or pendant. Two thermo. 
junctions were run into each socket. One was fixed to each of the 
two contacts to which the supply leads were clamped, and when 
necessary a third junction was brought to a point inside the socket 
which would give a measure of its general internal temperature. 
After the heater elements were switched on temperature measure- 
ments were made at regular time intervals until a steady value was 
attained. This generally required from one to two hours. 

Table I. gives the final temperatures reached in type A and type B 
sockets when used in No. 1 radiator. The sockets are shown in detail 
in Figs. 2 and 3, and their general construction can be seen from these 


Fic. 1. 


illustrations. "The chief point to note is that socket A has external 
and B socket internal contact clamps for the incoming leads. The 
circumstance that the 500-watt 100-volt heaters showed a somewhat 
higher temperature than the 240-volt heaters of the same rating 1s 
accounted for by the fact that the 100-volt heaters took a little more 
and the 240-volt heaters a little less than their rated watts. The 
temperature rise when the 500-watt lamps are arranged pendant is 


Table I.— Radiator No. 1. 


| Temperature rise above air. 


Heater elements upright. Heater elements pendant. 


———— 


Contact Contact Centre 
for for of 
lamp | screw | Socket. 
centre. | socket. 


Contact Contact: Cent 
for for jud 
lamp | screw 
centre. | socket. | 
Four 250-watt 240- Deg. C.' Deg. c. Deg. C.| Deg. 6: Deg. c.l Deg. C. 
volt heaters (total | 
watts = 968) 
Tvpe A socket, av. 
Four 500-watt 240- 
volt heaters (total 
watts = 1,968) 


socket. 


| 
| | 
43°5 | 405 47-5 R 74 79 


Type A socket No.1 8. i1 20 143 136 | 147 
T » 2 94 + 87 , 90 158 153 154 
* » 22 90 | 79 i 102 150 — 14 | 162 
js so «4 4 | 79 94 123 137 153 
Average | SE Nom 94 | 1435 145 | 15 
Four 500-watt 100- 
volt heaters (total 
watts — 2,030) | 
Type A socket, av. ... 91 | 84 103 
Four 500-watt 100- | 
volt heaters (total | 
watts = 2,030) 
Type B socket, av. 82 84-3 »i | 4e cw ii 


— — —— v SSW "AW. 


Tadiator with four 250-watt heater elements, the contact clips being 
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| at either end. The final temperatures reached by the contact clips 


- Table II.—Radiator No. 2. 


Heater elements upright. 


Contact for | Contact for 


Four 500-watt 100-volt heaters (total watts Deg. C. Deg. C. 
= 2,040) | 
Type B socket, averago . .................. | 68-5 77 
Four 500-watt 100-volt heaters (total watts 
—2,070) 
Type C socket, average..................... 101 | 116-5 


considerable (150?C.); but as the sockets consist of only porcelain 
and metal, and as it is presumed that the leads away from the sockets 
are insulated with beads, these appears to be no special harm in this 


temperature as far as the sacket is concerned. 


Radiator No. 2.—This radiator (illustrated in Fig. 4) is of a larger 
It was tested with type B 
socket (Fig. 3) and also with a large type of screw socket, C (Fig. 5), 
which was supplied with it, the heater elements used being the 
Tt will be seen 
that the temperature rise in type B socket was rather less with this 
An interesting point is 
the higher temperature reached by type C socket, which is one of the 
The reason is 


type and is made of burnished copper. 


500-watt type. Table II. gives the results obtained. 
radiator than with the smaller No. 1 type. 


extra large Goliath tvpe with a screw 13 in. in diameter. 


Fic. 2.—Tyre A. 


possibly the easier path,for conduction to the contacts given by the 
large cap combined with the thick porcelain base of the socket acting 
to some extent as a heat insulator. Another firm presented four 
heater units, in which the screw cap was not in metallic contact with 
the base into which the glass was cemented, but was insulated from 
it by a vitrite ring. A comparative test, however, between these 
heaters and heaters mounted in the ordinary way showed no dif- 
ference in the temperature of the different parts of the sockets used 
with them.¥ bis 


Fic. 3—Type)B. 


Resistance of Contacts in Screw-socket Holders. —Atathezsame time 
as the temperature observations were made on type A socket (Fig. 2) 
given in Table I., measurements were made of the contact resist- 
ances between the lamp-cap terminals and the contacts in the 
sockets, with the object of ascertaining whether the number of watts 
lost at the contacts was appreciable and was sufficient to generate 
any local heat which might lead to ultimate trouble. It was found 
that the contact resistances in a screw-socket lampholder were about 
0-0004 ohm, so that the question of the generation of heat at contacts 
may be left out of account. 

Radiator No. 3.—One of the firms submitted a special horizontal 


Temperature rise above air. 


' lamp centre. | screw socket. 
t 
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and the contact resistances of four clips were found to be as follows :— 


Table III. 
Tem- Tem- Contact 
perature perature | resistance of 
—— of left- of right- right-hand 
hand clip. hand clip. | ' clip. 
Deg. € Deg. € Ohm. 
Heater No. I (top)  ............ 111 118 0-0001; 
»s "n n 99 . 115 0-0001, 
i E ANNO 90 97 0-0001 , 
4 (bottom) ......... 92 81 0-0003 


9? 99 


The measurements in this section of the report have been made in 
order to find out the temperature conditions existing in screw-socket 
lampholders used with met:l filament lamps rated at from 300 to 
1.000 watts. The practice of different lamp makers varies somewhat 


as to the type of lamp cap which is fitted for the various ratings. 
Bayonet caps are always fitted up to 100 watts, and generally up to 
200 watts. Ordinary Edison screw holders are almost always used 
for 300 watts, and in some cases for 400 and 500 watts. All makers 
fit Goliath caps for 600 and 1,000 watts. 

Therc are two main considerations, however, in choosing between 
the ordinary and the Goliath screw caps for other ratings. One is 
the temperature rise of the incoming cable, and the other is the 
suitability of the clamping terminals in the sockets for properly 


Fic.’ 5.—Typer C. 


“looping in” & supply main of sufficient size. ‘The results show  ; 
that the temperature rise in the small and the large screw sockets 
as at present made is about the same for the same watt rating. If 
the small socket is made mechanically strong enough, therefore, and 
the lamps are screwed up tight into position, there would be no 
serious objection to the use of smal] sockets up to 600 watts provided 


* At the time of the issue of the report the nitrogen-filled high-efficiency 
lamp had not been produced, and the tests described here only concern 
the ordinary type of vacuum lamp. On account of the high temperature 
reached by the upper portions and caps of nitrogen-filled lamps the tem- - 
peratures reached by lamp socketa are likely to be greater with these than 


! with the vacuum lamp. 


AEN mE 
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Table IV. 


Temperature rise. 
Actual aaron 
watts | Lead to Lead to 


Socket. Rating of Centre 

lamp. during | central, screw of 4 

test. contact) socket. | socket. 

Deg. C.| Deg. C. Deg C 
Type D ...... ee 100 v./400 w.| 375 42 47 | 71,47 
Ordinary Edison screw .| 240 v. /400 w. 400 41 45 ^ 43 
Type E (tube) ...........- 100 v. /400 w.| 375 38 50 7°46 
Ordinary Edison screw .' 240 v. /400 w. 400 35 46 J£ 

Table V. | 
Type G, Goliath ......... 100 v./600 w.| 597 62 64 67 
Edison screw  ..........- 240 v./600 w.| 600 62 66 69 
Type C, Goliath ......... 100 v./600 w.| 608 60 59 58 
Edison screw  ..........-. 240 v./600 w.| 600 51 58 66 
Type J, Goliath ......... 100 v./600 w.) 597 ; 53 56 - 
Edison serew ee 240 v./600 w., 600 -| — 50 53 | 59 
Table VI. 

Type G, Goliath ......... 100v./1000w.! 080 ' 101 ' 103 108 
Edison screw  ........-.-- 240v. /1000w.| 994 | 97 102 | 106 
Type J, Goliath ........- 100v./1000w.; 980 77 81 91 
Edisonserew  ........-.-- 240v./1000w.; 994 75 8S0 , 8n 


he incoming leads could be properly accommodated. The general 
use of Goliath sockets for the higher power lamps may be justified 
on the ground of gener: l robustness ; but from electrical and heating 
considerations only the smaller size would probably suffice for ell 
except the largest sizes in the neighbourhood of lamps taking 1,000 
watts and upwards—and a well and strongly designed Edison screw 
socket would probebly prove as efficient as the present heavier 
Goliath type up to 500 and 600 watts. Further, th ‘re appears to be 
nothing in the glasswork of the lamp mounting to prevent the 
ordinary Edison screw socket from being used for the 600-watt 
ratings. The object of suggesting thet small screw sockets might 


Four %4 dia. 
Ventilation Holes 
TE 


have to be used for 600 watts is that as at present constructed the 
Goliath sockets used with 1,000-watt lamps have a temperature rise 
above eir of upwards of 100°C. in the neighbourhood of the rubber 
insuletion. Some change may, therefore, have to be made in their 
design, end as such alteration may necessitate an increase in the 
length of the socket there may be real advantages in being able to 
dispense with the Goliath ty pe for the600-wattrating. This assumes, 
of course, that the temperatures at present reached with 600-watt 
lamps ere not regarded es excessive. 

The arrangements for the tests described belew only extended to 
the use of one type of lentern—thet illustrated in Fig. 6. This is 
the usuel type sold by one firm for outside lighting with metel 
filament lemps. It is impossible to say to what exten‘ other types 
would show still higher temperetures, but there is little doubt that 
meny lighting fittings are installed at the present time in which the 
Sel insulation of the leads is subject to temperatures exceeding 

Sockets ard Lamps used in Ex periments.—Six types of sockets were 


used in the experiments, two of the ordinary Edison screw pattern and , b i 
; , . by the copper conductors at the points 
four of the Goliath pattern. The lamps were of the ordinary clear- : the lamp-socket terminals, Tests were then made to ascer 
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the ratings being 300, 400, 600 and 1,000 watts. 


glass round-bulb type, à 
w-voltage lamps were obtained.in some of 


Both high-voltage and lo 


these ratings, in which case both types were tested, but with"prac- 


tically identical results. 

Procedure of Test.—The procedure of test was very sumilar to that 
Thermo-junction wires were led in with 
he sockets, and were fixed to the cable 


terminals. 


described for the radiators. 
the leads supplying current to t 


where it was clamped to the An additional thermo- 


——— Contact to screw 
centre 
------ Lamp centre 


60 80 1o C. 


o 20 40 100 
Temperature rise U ' 
Fic. 7. 


junction was taken farther inside the socket to give an indication of 
the temperature of the space immediately surrounding the contacts. 
Thesc temperatures are scheduled in Tables IV., V. and VI. 

Results. —The results sho-vn in these and other tables, given in the 
Paper but not here, are summarised in Fig. 7, in which the mean 
temperature rise of oll the sockets is plotted against the number of 
watts transmitted. This gives a general indication of the tempera- 
tures likely to be reached for any given lamp rating. As a general 


Clamped to case S d 


of lighting fitting- € BW 
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----qedunction $. 38°C. 
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N 
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Fic. 8. 


rule it will be seen that the number of wetts, 
in degrees Centigrade the approximate temper? 
| above the air. 

Heat conducted in the Cable supplying t 
results show among other things what are t 


ture rise of the 8 


he Lamp.—the foreg 
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was the temperature gardient along the cable as it left the socket and 


was led up the length of 1 in. gas barrel shown in Fig. 6 and to a 
larger scale in Fig. 8. Thermo-junctions were inserted at intervals 
underneath the insulation of the cable which fed the central contact 
of type G, Goliath socket. The arrangement of the 3/18 S. W.G. cable 
and the junction used is shown in Fig.8. It will be seen from this 
that where the cables pass through the usually constricted neck of the 
socket the temperature riseis of the order of 90?C. when the clamping 
piece is at 100°C. Three inches up the.tube the temperature rise is 


about 60°C. — 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 


BY H. W. MALCOLM, D.8C. 
(Continued from page 527.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionlessa. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tables and diagrams are given throughout so as to render 
the resulta readily available to those who have not the time to follow the 
processes by which they are obtained. 


THE DUPLEXED CABLE. 

Before leaving the subject of the preceding paragraphs, it 
is important to determine to what extent, if any, the conclu- 
sions there drawn must undergo modification when they are 


| E P 
A 


Fic. 26.—DvuPLEx WORKING. 


General Arrangement of Apparatus. Cable duplexed. 
B. Schematicrepresentation of same ; receiving end to earth. 


Diagram A. 
S insulated. 


» ts 3» r? ” a” Lid 


applied to the duplexed cable. In order that communication 
may be carried on in both directions at once along a telegraph 
cable, it is the practice, when the traffic is at all considerable, to 
work the cable duplex. The arrangement of apparatus may 
be according to the scheme of Fig. 26, A. Here K,, K, are the 
sending-end condensers, constituting the arms of a Wheatstone 
bridge, of which the siphon recorder (S.R.) with its inductive 
shunt (LS.) forms one diagonal. A.C. is the artificial cable, 
which in the ideal case would be an exact duplicate of the 
real cable. If, now, the balance is in. adjustment, equal 
currents flow from the sending-end battery (E,) into the cable 
and its artificial equivalent ; the fluctuations of potential at 
the ends of the recorder diagonal are simultaneous and equal, 
and no current passes through the recorder. At the receiving 


* Copyright. All rights reserved. . 


densers (K,) and partly through the receiving recorder, which 
is deflected accordingly. | | 
Let a single contact be made and maintained with one pole- 
of the battery at the sending end, and let the current through 
the receiving recorder be calculated. Instead of diagram A, 
Fig. 26, use diagram B. Here the sending end connections are 
simplified by omitting one bridge arm and the artificial line, 
whieh is justifiable for the present purpose, since when the 
balance is exact their only effect, so far as the receiving end, 
is concerned, is to produce a greater drain on the battery (of - 
zero resistance), which is required to furnish a duplicate of . 
-the current entering the real cable. Vo, Co and V; C; are the .. 
voltage and current at the beginning and end of the real cable ; | 
Vo» Co’ and V; Cy the voltages and currents for the receiving 
end_artificial line. The cable is supposed to be to earth at the 
receiving end. 
The following 10 equations then hold :— 
For the cables, V;— V,-cosh Pl—Z,C, sinh PI, 
C; — C, cosh Pl—(V,/Z,) sinh PI, 
V'j,— Vo! cosh PI—Z,C,’ sinh Pl, — 
C =C. cosh Pl—(V,'/Z,) sinh Pl, 
and for the apparatus, 
V;— V9 = ZC, 
Vi= Z,(C,— Cy); | 3 
Vo =Z(Cy—Cy’), 
V,—V,=ZC,, 
V/ = ZC/, 
C,— C,. 


(44) 


(45) 


From these 10 equations in 11 unknowns the ratio of any two 
can be found. In the present instance the ratio C,/V, is re- 
quired. On substitution from one equation to another in 
turn the result is found to be, 

C=- E EAE EENE EN SERE EAE E E : 
? (2Z,4+%Z,+2,Z,/Z,) cosh PL+ (22, + ZoZy/Zr+ 2,25/Z9) sinh Pl. 
(46) 


PARTICULAR CASES. 
Some particular cases of (46) are of interest. Thus (a) let 
Z, be very small, practieally zero. Then | 
WE, o 
7 Zs cosh Pl+ Z, sinh PI | 
The recorder current is exactly half what it would be if the 
cable were worked simplex, through an inpedance Z, at the 
sending-end, and with the receiving end to earth. Again (b) ` 
let Z,--o. Then 


C= 


(47) 


V,/2 
ZZ (48) 
(Z, 4- 25/2) cosh PLe(z, «^7 
0 


sinh PI 


The current is half the simplex current with Z, at the sending 
end, and Z,/2 at the receiving end. 
Finally, (c) let Z,=Z,. Then, : 


V,/3 

(oe . (49) 
(Z,+Zy/3) cosh PL+(Zo tO ) sinh PI. 

. “0 


The current is now one-third of that which would actuate 
the recorder in simplex working, with apparatus Z, at the 
sending end, and Z,/3=Z,/3 at the receiving end. If Z, and Z, 
consist chiefly of condensers this reduction in effective impe- 
dance is equivalent to a threefold increase in capacity. In 
order that the wave-shape may be as good as in simplex work- 
ing the cápacity of the condensers must be reduced, with 
simultaneous reduction in the height of signals. By this 
action Z, would be affected but not Z,, and transmission would | 
not be symmetrical, but would depend on the direction in | | 
which traffic is moving, to obviate which a compromise may be 
effected by decreasing the capacity in the diagonal Z. only, : 
and leaving Z,—Z, The height of the curve would then suffer, | 
on account of the increased shunting action of the bridge arm | 


condensers. 


UE 
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"CABLE INSULATED AT RECEIVING END. 


Now, suppose that the key at the receiving end is depressed . 


slightly—so that contact is broken through the back-stop to 


earth—but not sufficiently to make the circuit of the battery - 


there, as in diagram C, Fig. 26. The total current issuing 
from the real cable and entering the artificial cable may be 


a 2Zor 
obtained from (46) by putting Z,— oo, and substituting 7 — 


Z+ 24. 


the impedance of the apparatus between the cables, for Zg.. 


b s ; Zr 
Of this total current, the fraction ae passes through the 


galvanometer. Dr bg 
Hence— V 272. l 
C — ** 2Z2--- Zg 
An 22.2, Z i re 
(22, AL PL (22, +Z og pg) sinh PI 
(22,4 Lus + Z) cosh Pl+ (22, + Zole fs 2 sinh Pl 
Zy REA 


which is the same as (46). The current through the receiving 
end recorder is independent of the position of the signalling 
key there. 


RESISTANCE ARMS. 

To illustrate the effect of the apparatus used in duplexing in 
modifying the curves obtained in simplex working, two im- 
portant cases will be considered below. In the first place let 
Z,=Zg=Ry, where RH, is a pure resistance, and let Z,— 0. 


Then 


V, 
— -_--~ e 2 - 
Sy Z, cosh Pi 4-3Z, sinh PU (30) 
Here, SRI 
}(z)=Ry cos r+ SEL 
R,.c 
| tan z—— 3RÍ " (51) 
and finally - 
E 2E . e bka 


C; 


CSRICRE, SRI; gue c. TEN 
cosc qc ) 


Take R, as 3RI/10. The roots of (51) are then the same as 
in the simplex case* when Ry is RI/10. If Rọ were the same in 
the duplex case as in the simplex its. eflect would be less than 
in simplex working. Hence it is seen that the influence of the 


Equation (53) is the same as (31), which gives the roots in the 
case of a shunted condenser in simplex working, if R5/2 be 
substituted for Rr. > 

Take R, as Ri/10 and K, as KI/10. Then (53) becomes 
10 | 

200' 
TM Ced 


T . : 
Curve B, Fig. 27, is plotted from (54) and Table XVI. 


tan z= the roots of which are contained in Table XV. 


10 | 
—HRoots of tan r= -- | —. 
Table XV.—Roots of E3002 
x. , Sin zr. Cos z. 
2-0866 w—8? 353 | --0-15442 — 0-98800 
35-9373 24—19? 49 —0-33901 --0-94078 
8-8020 | — 354—235? 41 -F0:58331 —0-81225 
11-5235 | 4g —59? 45 — 0-806384 +0-50377 
16:8206 ;  5x-L-63? 45 — 0: 89687 — 0-442399 


Table XVI.— Fig. 27, Curve B. 
t(sec.).| O-1 | 02 | 03 | o4 (05 | 0-7 | 10 | 15 120 | 30 


per volt) 229 Y" 6:91 17-16 28-75 


49-56 
In Fig. 27 are shown also m curve A the arrival current 
sim»lex without apparatus, both ends to earth, and in curve C, 
the arrival current simplex with a resistance Rg at the receiving 


—M— —À M — P— MM o — — — à — (———Q 


Steady, 95:71| 95-71! 95-71 95-71 95-71 95-71 [95-71 95-71 95-71 95-71 

z,— ` [160-38 130-65 106-45 86-71 (70-64 46-88 25-35. 9-10 3-27) 0-42 

z,- | 94-81] 4218| 18.76 | 8:35| 371| 0-73|0-06' ... | 

r,— |4004| 675| 114| 019! 003| ae f «| em 

x de P I20r 0:52] 0:03 | zat eee] nell aii ga: Gell e 

at 0-28 ; "Mum 
Cr (m. a. 


70-42 86-62 92-45 95-29 


duplex connections when the receiving arms and diagonal are 
equal resistances is (1) to improve the shape of the current 
arrival curve by lowering the impedance of the apparatus to 
one-third, but (2) at the expense of a reduction to one-third the 


height. 


Now let the receiving arins of the bridge be condensers K,. 


From (46) as before 
C= 


CONDENSER ARMS. 


Vs 


Pe E cd ? 
LN. 
Z, cosh Pl+ (22+ o 2) sinh Pl 


Ly 


where Z — R, and Z, — 1/ipK,. 
2 R,K, \ . 
Hence, {(.c) = Ry cos z4 RI(=— ca) sin 2, 
h | tan x LRL 
where = AS 
Ru t) 
z KR? 
and, finally, 
rt 
c E 2Ee kr? 
? ORI+R, 


—_— 


a Rl. 
a + cos 2rd - Sin z 
sin zc x 


T *' Theory," Tue ELECTRICIAN, May 10, 1912, p. 183. 
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Fic. 27.—ARRIVAL CURRENTS: DUPLEX AND SIMPLEX COMPARED. 


Curve A. Simplex; no apparatus: ordinates halved. 
» B. Duplex. Rg=R//10. Kr=Ki/10. 
» QC Simplex with Rg— RJ/10 ; ordinates halved. 


end. Both these curves are reduced in scale to be one-half of 
their actual height. Curve B lies between them, and if Rg 
were infinitely small it would coincide with curve A. If, on the 
other hand, K, were diminished, curve B would approach 
curve C, but would stop short of reaching it, since when K, 18 
zero the arrival curve duplex is one-half of the simplex curve 
with a resistance Rg/2 at one end. This result follows at once 
as a particular case of the general proposition which was given 
above for any kind of apparatus, or it may be deduced readily 
from (53) and (54) by putting K,— 0. 

If R, were small, and if a condenser K,—K, were inserted in 
the receiving diagonal so as to make its impedance approx 


| mately the same as that of the bridge arms, then, as was shown 


above generally, the arrival curve would be one-third of the 
simplex curve with a condenser 3K, at one end. Thus, if the 
condensers were each equal to K1/30, the arrival curve woul 
be the same as curve A, Fig. 16,* but with the ordinates re- 
duced one-third. | 


* ' Theory," THE ErEcrRICIAN, May 31, 1912, p. 316. 


+l 


PA 
lin? 
— 
Hage 

ER 


-iiè 


mA 


~i uh 


ay 
w 


The conclusions which have just been obtained may be 
summarised as follows. The shape of the arrival curve in du plex 
working may be slightly better or worse, depending upon the con- 
nections, than in simplex working, but its height is invariably 
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THE EFFECT OF MOTOR CHARACTERISTICS ON 
TRACTION ECONOMIES.* | 


BY DR. J. LISKA. 


reduced —in the most favourable case to one-half the sim plex curve. 


GENERAL PROOF THAT THE RECORDER CURRENT IS UNAFFECTED 
BY POSITION OF RECEIVING-END Key. 


A more general proof of this result may be obtained from the 
following considerations. In Fig. 28, diagram A, an impe- 
dance, Zp, is inserted in the battery circuit at the receiving end : 
when Z, is zero the receiving end is to earth, and when infinite, 
the receiving end is insulated. The bridge arms Z, and Z,’ are 
not necessarily equal. S ' 

Writing down the periodic equations as bẹfore, and solving 
them, after some elimination, finally, 


This Paper is intended to be a study of the effects produced by 
those methods which weaken the field in the main motors. A 
general analytical investigation is too complicated, and it is. there- 
fore, proposed to coníine attention to certain fairly simple cases. 
Thus, we shall suppose that we have motors of similar capacity and 
speed, but with different characteristics. For given conditions, we 
shall determine the speed as a function of the time. Then we shall 
determine the energy required to cover a certain distance, together 
with the input into the motors, and the ratio of these energies we 
shall call the “ traction-efticieney," which will be found to serve our 
purpose better than the usual * watt-houts per kilometre.” 

The time-velocity curve includes tbe following phases—viz., 
starting, accelerating, steady speed and braking. The known quan- 

; tities ave supposed to be the mass M or the 


Vo e 

C= 77—7 weight G of the train, divided by the number of 
77 97 Ey PER Zo( p Gall 1) tanh Pl motors; the resistance to motion, Q—14.e., e rail 

APT 44044g ` fag 4 resistance together with the resistance due to 

4, cosh Pi-+2Z) sinh PIT Z, Zi Le’ sinh Pl. gravity—also distributed over a number of 

| | Zy-- Z+ zy. to tanh Pl (55) motors, and reckoned therefore per motor; the 

K ii tractive effort P of a motor as a function of the 


When Z,'—Z, the quantity in the square bracket becom<s 
unity, and s 


C= Le 


Z, cosh PL (22, ee) sinh Pl 


which is independent of Z,. Provided that the cable is perfectly 


speed; the tractive effort or acceleration at starting; the braking effort 
or deceleration at stopping. If the characteristic properties of the 
motor are expressed as functions of the current, the relations bet ween 
P and v (velocity) are easily found. Let us assume that Q is con- 
stant, and equal to Oa (Fig. 1); then the accelerating forces P—Q 
are found from the curve P—/f(r), and d shows the highest speed 
attainable. Take the right-angled triangle abO’; here ab is the 
accelerating fo ce, aO is M, the mass per motor; then the tangent 


dulaneed at the receiving end the received signals are independent of 


Fic. 28.—INFLUENCE OF RECEIVING-BATTERY RESISTANCE. 


Impedance in Receiving Battery Circuit. 


Diagram A. 
Equivalent Localised Wheatstone Bridge. 


» B. 


he impedance between the apex of the bridge and earth. If the 
balance is not perfect a correcting factor which contains Z, 
must be applied as in (55). 

The equivalent theorem in the non-distributed case is illus- 
trated in diagram B, where cable and artificial are shrunk to 
pieces of apparatus R and A. If the bridge is balanced, any 
charge in Zy does not affect the current from Es through Zg. 


( To be continued.) 


Wear on Overhead Trolley Wires.—An illustration of the 
wear which takes place on overhead trolley wires occurred on 
the Blackpool Corporation Tramway system recently when a 
length of nine miles of wire was renewed. A one-yard length 


M 


Fic. l.—GRaPHICAL METHOD UF DETERMINING THE TIME-SPEED CURVE. 


of the angle aO’b is the acceleration. The speed-curve is obtained 
by integration from the curve of acceleration ; and according to an 
introductory proposition of the author (not here reproduced) it is 
shown that the angle «O'b is the angle which the tangent to the 
time-speed curve at the correspondiag point makes with the abscissa- 
axis. In this way we shall construct the curve v= f(t), as shown in 
Fig. 1. Thus this construction gives the tangent bT, corresponding 
to the speed for which the triangle aO'b has been constructed. 
The following points must, however, be taken into account. The 
speed is measured in kilometres per hour; the acceleration in kilo- 
metres per hour per second, secing that the abscissa unit for the 
speed-curve is à second; thus the force of gravity or g must be 
reckoned on the same basis. Therefore, g is 35:31 km. per hour per 
second, as a simple calculation shows. Therefore, G is 35-31 times 
the mass M. lf further in our graphical representation we express 
l kg. by a length of p millimetres, 1 km./hour by v millimetres, 
1 second by ¢ millimetres, then the length aO' expressed in milli- 
Gp! 
35-31v. 
structed. At starting the tractive-effort may be taken as constant, 
and variations due to the successive step: on the controller may be 
neglected. Finally. the starting resistances may be considered to be 
switched out, and from this point onwa: ds the tractive effort diminishes 
till at the point d a stationary condition sets in, where the resistance to 


metres will be In this way the desired curve can be con- 


‘of the old wire, which had been in use 12 years, was found to | Motion is exaetlv balanced by the tractive effort. 


ave lost 55 per cent. of its original weight. 


* Abstract of an article in ** Elektrotechnik und Machinenbau." 
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Fig. 1 shows that if the curve is divided into six or eight divisions, a 
fa‘rly accurate method results. And the method can be made exact 
in every particular, if an app-opriate method of dividing the curve is 
followed, according to indications given in the original Paper. 
In an analogous way the curve of deceleration on braking can be 
found. The curve showing the space travelled in a given time is 
obtained by integration from the velocity curve. A similar method 
can again be followed, as also in the case of the curves showing the 
consumption of watts. The scales on which the curves are con- 
structed require a little care, as the velocities are measured in kilo- 
ds per hour, and the time-unit for the space curve will be a 
second. 
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Fic 2.—CURVES FOR AN UNSATURATED SERIES MOTOR. 


With these preliminary considerations we can now proceed to the 
real problem. We will take four motors with different character- 
istics. Thus, the:e is the series motor which is supposed to have a 
characteristic curve of the shape of a hyperbola, and with unsatu- 
rated iron. Then there is the series motor with saturated iron, 
which again admits of a further modification by supposing that the 
field can be weakened. Finally, there is the shunt motor. Suppose 
them all to give on similar rating 50 n.r. ; the speed corresponding 
to this output is 15 km. an hour; the voltage is 500; the train- 
weight per motor is 12,500 kg., and the constant resistance to motion is 
100 kg., corresponding to 8 kg. per ton. The deceleration is 0-8 metre 
per second per second; thus the braking force 
18920 kg. The starting takes place on the 
series-parallel method connecting two mot- 
ors ; the tractive effort is therefore 900 kg., 
if the losses in gearing are neglected. "The 
acceleration at starting is due to a net 
tractive force of 800 kg., and is, therefore, 
0-628 metre per second per second. Losses in 
the motors themselves will be neglected for 
purpose of simplification. The starting 
current in all four cases will be 73-6 
amperes, and the energy absorbed during 
starting will be 51 watt-hours, where the 
factor ł is supposed to represent the 


| tL 
economy effected by using the series-parallel =r lul 
method. The losses in starting resistances om 


are 17 watt-hours. During the actual process 
of starting all four motors behave in the 
same way; the differences arise at a later 
stage. 

Let us take first the series-motor with 
unsaturated iron. The tractive effort is pro- 
portional to the square of the current. There- 
fore P=0-166 I*, since the tractive effort is 900 kg., and the current 
corresponding to this is 73-6 amperes at the moment of starting. 
The current is inversely proportional to the speed ; 15 km. an hour 
corresponds to 73-6 amperes ; thus Iv—110, and the further equa- 
tion holds good—viz., Pv?=20,200. The last two equations are 
represented graphically in Fig. 2 by curves shown on the left. 
(Regard must be had to the units forming the basis of these calcula- 
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tions and to the scales on which the abscissæ and ordinates are- 
drawn; frequent reference is made to this point throughout the 
original Paper, to which our readers are referred for further informa. 
tion on this and other points.) Thus, with 1 kg. represented by a. 
length of 0-1 mm., 1 km./hour by 2-5 mm., 1 second by 1 mm., 
1 km. by 100 mm., 1 watt by 0-002 inm., and 1 watt-hour by 0-1 mm., 
the length aO'. in Fig. 1, which represents the mass of the train is 
14-185 mm. Now the curve v=/(t) can be constructed as shown 
above, and is shown in Fig. 2 towards the right of the origin. The- 
time-distance and the watt-hour curves can be similarly constructed, 
and are also shown in Fig. 2, as are also other curves. Taking now 
different times of travel—e.g., 200 seconds as in Fig. 2—the greatest 
distance travelled in this time is found as 
shown at 1; the smallest distance travelled 

sW. is found, on the contrary, by supposing that 
1750 no brakes are applied, and that the train 
j comes to rest as a result of the friction of the 
rails and of air resistance, as shown at 2. 

1500 Intermediate values can be obtained by taking 
both into account. Thus, in the first case, 

the distance travelled is 1-96 km., and the 

12720 power absorbed is 534 watt-hours (the cal- 
| culations are given in full in the original 
Paper. The power put into the motor is, 

1009 On the other hand, 790 watt-hours, as shown 
by the curve W —/(t), and the efficiency of this 
performance is thus 68-5 per cent. The 

759 mean speed of the train is 35-3 km. an hour. 
In the second case, when the train is not 
brought to rest by the brakes but by rail 

sxo friction, the distance travelled is 1-225 km, 
and the power absorbed is 333 hours. The: 
input is 355 watt-hours, and the efficiency is 

<0 — 03.8 per cent. The mean speed is 22 km. an 
hour. With a graphical method of this kind,. 
great exactitude cannot be expected, and 
errors of 2 or 3 per cent. are possible. The 
error is more likely to be great and to 

be specially annoying in cases in which 

the efficiency lies near unity, and, therefore, it 
seems better to determine the starting and 
braking losses separately. Thus, in the present case we have seen 
that the starting losses are always 17 watt-hours. The braking 
losses must be reckoned separately for each case. This is done most 
easily by multiplying the braking effort of 920 kg. by the distance 
travelled while the brakes are applied. Thus, with the help of the 
diagrams, we find that the distance travelled while the brakes are 
applied is 0-091 km., and thus the braking losses will be found to be 
228 watt-hours, the total losses being, therefore, 245 watt-hours. 
While the difference above between the input and output appeared 
to be 256, it now appears to be 245 watt-hours, and it will be noticed 
that the braking losses are more than 13 times as great as those at. 
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Fic. 3.—CURVES FOR A SATURATED SERIES MOTOR. 


starting. In the second case, the total losses now appear to be 
17 watt-hours, whereas previously they seemed to be 22 watt-hours. 


If then different times are taken for the journeys, and different 


braking conditions are assumed, it is possible to obtain values for the- 
mean speeds and efficiencies. Curves are given showing the efti- 
ciencies expressed as functions of the total distance travelled before: 
a stoppage, and from these it is clear, and indeed is otherwise self- 
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evident, that great speeds can only be obtained at great loss of 
economy if the stations are separated by short distances. 

There are now the cases of the other types of motor to be con- 
sidered. Taking the series-motor with saturated iron, let us suppose 
that when examined on the hourly rating, the ampere-turns are 
found to divide themselves equally between the iron and the air-gap, 
wbich represents about the limit of ordinary practice. With a 
little experience it is possible to construct a curve which may fairly 
be taken to represent the magnetising properties of the machine, and 

im this way to draw other curves representing the ordinary character- 
istics, Such curves are given in the original Paper for the machine 
under consideration, but are not here reproduced, as we are more 
concerned with general results. If the armature reaction is neg- 
` lected, the speed corresponding to a given value of the current is 
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inversely proportional to the corresponding ordinate on the no-load 
eharacteristic, seeing that the ohmic voltage-drop is assumed to be 
zero. The constant factor is given by the assumption that a speed 
of 15km. an hour corresponds to the hourly rating. Thus 
vE— 7,500 km. an hour, if E is the corresponding ordinate of the 
no-load characteristic. The tractive effort can be expressed as a 


I 
function of 5, On the hourly rating, corresponding to a current of 


73:6 amperes, it is 900 kg., and thus we have the general equation 
Pv= 183-6 I, reckoning P in kilogrammes. In this way the curves 
shown in Fig. 3 can be constructed on principles precisely analogous 
to those already employed. Also curves can be constructed showing 
the efficiencies corresponding to distances travelled without a stop. 


t. 
Fic, 5.—CuRVES FOR A SHUNT MOTOR. 


If now we take the next case in which the field is supposed to be 
weakened, we may take the same motor with saturated iron. Let 
us suppose that after the motor has been started up, the field is so far 
weakened by means of the starting resistance that the train reaches 
the same maximum speed as the ideal series motor gives in Fig. 2. 
This speed. is seen to be 46-5 km. an hour. With the saturated 
motor, we find that at a speed of 46-5 km. an hour, the tractive 
effort is only 50 kg., which is half of what is necessary. This can 
only be rectified by doubling the input, and at maximum speed the 
‘motor must receive 23-5 amperes. ‘This can be done by halving the 
number of the field windings; then we get the same field and the 
same speed with double the current; this produces tlie desired 
effect. We can now continue to trace the curves P=/(v), and 


I=/(v): Let us consider that half the exciting turns are cut out ; 
we have then a certain speed with double the current, as compared 
with the saturated motor. The tractive efforts in relation to tho 
speed. are doubled, and they cag be calculated from the formule 
given above. The curves are shown in Fig. 4, where those 
shown in dotted lines relate to the motor with weakened field, while 
the. curves drawn in full relate to the saturated motor. Starting 
takes place as follows: The train is brought in the usual way to à 
speed of 15 km. an hour in à manner p-ecisely similar to that described 
for the other motor. Then the exciting windings are cut out or they 
are shunted, so that the current still retains its full value until the 
field has been weakened to the extent of half its full value. The 
starting operations are then complete, and the train is further accele- 
rated in a manner corresponding to the new tractive-effort curve. 
The tractive efforts after the field has been 
weakened can be calculated as functions of the 
sw. speed. P is inversely proportional to v, and the 
product. of the two is 13,500. Current and 
1750 | 
tractive effort are also shown on the curves. 
The further calculations as to efficiencies can be 
ið carried out in the known manner. 4, 
There is then the further and last case of the 


output. Fig. 5 shows the curves for this case, 

which requires little in the way of explanation. 

The speed increases at -the start and rema‘ns 

joo then constant; the current follows the same 
course as in the previous cases, and falls to a 
value of 8-18 amperes. 

750 This examination of the efficiencies leads us to 
see that the efficiencies and curves for the un- 
saturated motor and for the motor which has a 

300 , method of weakening the field are almost exactly 
the same. (These curves cannot be reproduced 
here, out of considerations of space.) When 

250 short distances are only considered, the curves 
for the saturated motor are also very similar, 
but the difference becomes noticeable when the 

is | speeds and distances are increased. The general 

conclusions that can be drawn may be stated as 
follows: Suppose the distances between the 
stations to be small and on an average less 
than about 0-5 ‘km. 
the usual thing. Then it makes little difference what sort of 
motor is used, provided we keep clear of the extreme case of the 
shunt-motor. In the next case, suppose the stations to be distant 
from one another by more than 1 km., and that the speeds are above 

20 km. an hour, but not above 25. "This would be the case with an 

ordinary suburban line. Then the unsaturated motor and the 

motor with means of weakening the field are decidedly better from 
the point of view of economy than the unsaturated motor. These 
conclusions are also known to be those which have been arrived at 

by practical men, but further and more precise conclusions require a 

certain amount of caution. This seems to show that the motor with 

unsaturated iron is the worst that can be chosen, seeing that it is 
not better than that with ficld-weakening. and it is more expensive. 

But it has a tractive force which has & certain amount of reserve, so 

that its use might be justified in the case of street tramways. The 

saturated motor without field-weakening devices does not allow of 
such high speeds between the stations, if these are separated by 


1250 


distances exceeding 1 km. But higher speeds ought to be met by - 


bigger motors, which may be necessary from the point of view of: 
internal heating. Comparisons ought, therefore, only to be drawn 
on the basis of equal speed on the same track. The better efficiency 
of the unsaturated motor and of the motor with field weakening is 
bound up with the fact that their maximum speed is greater. It 
depends on the traffic conditions as to whether this higher speed is 
permissible, and therefore as to whether these motors should be 
employed. The following explanation from the physical point of 
view may be noted. Over short distances from the start all the 
motors behave in a similar manner, and no great difference can be 
expected on account of their different characteristics. The effi- 
ciency falls off as the speed increases, seeing that the motor remains 
at work for a longer time and the braking takes place at a higher 
speed. For greater distances, the motor works, even for low 
speeds, at a higher point of the time-speed curve, and the character- 
istics of the motor are more clearly shown. The unsaturated motor 
thus reaches a higher speed ; it can be switched out sooner, and the 
braking can start at a lower speed, which conduces to a higher 
efficiency. The maximum efficiency for all the motors over a given 
length of track is the same in all cases, seeing that in this case we 
have only to take count of the starting losses, which aze the same in 


all cases. 


shunt motor, which is supposed to be of similar . 


This is in the case of street tramways . 
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LORD KELVIN'S WORK ON GYROSTATICS.* 


In taking gyrostatics as his subject for the sixth Kelvin lecture, 
Prof. Gray selected a theme to which Lord Kelvin at one time 
devoted a considerable amount of attention, and thus the lecturer 
was able to illustrate his remarks by interesting, if well known, ex- 
periments, many of which he performed with apparatus that had 
been used by Lord Kelvin in his lectures at Glasgow. For example, 
the first experiment consisted in the spinning of bodies having the 
form of an egg, which when spun about a small axis rise up and pro- 
ceed to spin on the longer axis. Rotation about a shorter axis is 
unstable, and although in the process of rising to spin about the 
longer axis the centre of gravity has been raised, the equilibrium is 
now stable on account of the spin. Precession was illustrated by a 
terrestrial globe. The subject of gvrostaties had a great interest 
for Lord Kelvin in connection with the rigidity and form of the earth. 

After some preliminary experiments, Prof. Gray gave a short 
account of the dynamical theory of rotation of the plane of polarised 
light and the explanation of this effect by means of gyrostatics. 
The lecturer then passed on to the question of the spinning of bodies 
containing liquids. and showed a number of experiments illustrating 
the equilibrium of gyrostats, the experiments being similar to 
those shown recently by Dr. J. G. Gray at a meeting of 
the Physical Society, and the audience was much interested by 


an exhibit of Dr. Gray's gyrostatic models at the close of the 
meeting. 


The applicatio of the gvrostat to the theory of elasticity was 
briefly described by the lecturer; the gyrostatie pendulum was 
shown in action, and a brief reference was made to Lord Kelvin's 
attempt at making a gyrostatic compass. Prof. Gray concluded the 
lecture as follows :— | 

Lord Kelvin's investigations and theories were related in many 
ways to electricity and magnetism, for which he ever sought some 
dynamical explanation that would work. Electricity and mag- 


netism are highly dynamical affairs; we send signals by wire or | 


" wireless," we transmit power in a wonderful manner by an agency 
which we are still far from completely understanding. an agency 
which causes absorption of energy at one place on the earth s surface, 
and evolution again of a large portion of that energy at another place. 
The vehicle is the ether, for. in spite of all that 1 have been able to 
learn regarding the new theory of relativity, I still believe in the 
ethers existence. In all this we are held fast by dvnamical laws, no 
doubt not vet formulated in full detail, but to a considerable extent 
already correctly comprehended. 


The electromagnetic theory of light, and later the great mass of 
complicated effects which depend on the existence and play of elec- 
trons, have, however, made it necessary for every student to re-orient 
himself, as it were, and consider over again all the old categories 
and hypotheses. A new series of conceptions must be grappled with, 
and so, instead of a more or less apparently complete working model 
of ether, capable of explaining. or rather accounting for the phe- 
romena, all that we can hope for is to find some kind of correspon- 
cence between the“ engines of orbs " which great men have imagined, 
and electrical and magnetic processes. The only way is to study 
more and more intently the phenomena, for it is only the phenomena 
that manifest realities—thev are for us the realities. y: 
behind the phenomena," the * Ding an sich," may be an important 
affair in philosophy, but as far as I can see its pursuit is not likely 
to be fruitful in science. 


Of course it is important to theorise if we are to unify the diversity 
of phenomena, if we are to be scientific, that is science making. As 
always, agreement with all the facts is the true test of a theory, so 
far as our knowledge goes; if besides the theory is predictive, its 
probability is raised to a still higher plane. It must, however, fulfil 
all tests; if it does not it must be given up. I will close by calling 
attention in this connection to a remarkable utterance of Lord Kelvin 
about eight years before his death. In a Paper of date July 17, 1899, 
on “ Magnetism and Molecular Rotation," which appeared in the 
“ Philosophical Magazine, f he formally surrendered his favourite 
gyrostatic theory so far as it seemed to relate to the action of a 
magnetic field on light vibrations. Zeeman’s discovery of the 
splitting up of each bright line into a definite complex of lines by the 
action of a magnetie field could not be accounted for by any scheme 
of infinitesimal gyrostats. On the contrary, the different inclina- 
tions of the axes of the gyrostats to the direction of the field ought 
merely to result in a general broadening of the original lines, not 


HOS DORCD UNDIQUE VEM aw te es ed nee ne en pes eR CH NM 
* Abstract of the sixth Kelvin Lecture."delivered by Prof. A Gray, 

E.R.S., before the Institution of Electrical Engineers, January 28th. og. 
T" Phil. Mag.," Vol. XLVIII, p. 236, 1899. tc ES 


* The reality 4 


always in the definite tripling or further multiplication which is 
observed. "This had been pointed out in 1897 by Larmor in his 
remarkable Paper on Zeeman s* discovery that “ A principal oscilla. 
tor magnetically tripled must be capable of being excited with 
reference to any axis in the molecule, otherwise there would be merely 
hazy broadening or duplication instead of definite triplication." ` 

This Lord Kelvin admitted was conclusive against the gyrostatie 
theory so far as the Zeeman effect was concerned ; but he was still 
disposed to retain it for the explanation of * Faraday s Diamag. 


netism." Whether this position is tenable or not time will decide— 
perhaps has already decided. 


Lord Kelvin certainly had confidence in his own theories and clun 
firmly to his conclusions. He was tenax proposili, yet he could on 
occasion acknowledge that he had made a mistake. His genius 
ranged over the whole field of physical science, no problem was too. 
great or too small to attract his attention. No obstacles, no com- 
plications, daunted his spirit of inquiry. The thunders of Jove, the 
birth of the world and the cold death prepared for it by dissipation 
of energy, the harnessing of the energies of Nature for the service of 
man, the guidance and safety of mariners, the genesis of waves and 
their breaking into spray and spindrift, all these questions, and manv 
others, engaged his thoughts, to the lasting benefit of humanity and 
the inerease of knowledge. Throughout all he was keen and éalm 


and dispassionate, a truly unaggressive and debonair natural 
philosopher. 


The function of science is to enable man to penetrate the secrets of 
Nature, and to apply that knowledge to the promotion of the welfare 
and happiness of all living beings. No one would have repudiated 
with more scorn than Lord Kelvin that emanation of the Pit, the 
modern doctrine that culture, scientific, philosophical or artistic, 


entitles a self-appraised and self-chosen nation to wade through seas. 
of blood to the domination of the world. 


SCIENCE AND INDUSTRY.1 
BY S. ROY ILLINGWORTH. 


The prosperity of a nation depends upon the standard of efficiency: 
attained by it in its industrial and agricultural activities. Industry is. 
the omnipotent factor that decides the stability of Empires, for whilst 
military operations determine the dimensions of an Empire, it is industry 
that provides the sinews of war, and consolidates in time of peace the 
military achievements of the past. Let us hope we are now on the 
threshold of the era when war will be no more, and if this be true we are, 
therefore, on the eve of the era in which efficiency in industry will be the 
outstanding factor in international affairs. The exonerable law of the 
survival of the fittest is as true of nations as of animals, and only those 
nations that are the most efficient in industry can have any chance of 
maintaining their entitv. Apart from the purely personal satisfaction 
that the individual derives from success in industry, there is the greater,. 
but seldom realised, satisfaction that through such success one has mate- 
rially contributed to the welfare and safety of the nation. The British 
Empire can withstand the shocks of the violent storms now threatening 
its existence, but in the lull that will follow this storm we must be pre- 
pared to withstand the hardly perceptible dailv lapping of the waves of 
commercial competitors.against the fourrdations of our Empire; waves 
that nevertheless can undermine the most solid foundations. We must 
see to it that these foundations be of the greatest possible strength, and 
never for a moment must we relax our efforts to discover and repair any 


weakening. Industry is the solid foundation upon which we have built,. 


and only by continually striving for the maximum efficiency in industry 
can we be sure that our foundations are secure. 

What is industry ? One may define it as the art of producing from one 
form of substance other forms for which there is a demand. Maximum 
efficiency in industry requires that in the process of manufacture the least 
cost shall be incurred and the best article commensurate with cost pro- 
duced. The main factors essential to the successful conduct of an indus-. 
trial concern may be summarised under the following headings :— 

1. Capital. | 

2. Raw material. 

3. Labour. 

4. Efficient means of transport ensuring a steady supply of raw mate- 
rial to the factory and a ready access of the finished goods to the markets 
of the world. | 

5. The efficient utilisation of the above essentials, which can only be 
accomplished by the best intellects rigorously trained for the many aspects. 
of commercial life. . 


All industries are to a greater or lesser degree dependent upon one 


— 
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maximum service under each of these headings we shall be weakened in 
the resistance we can offer to foreign competition. : 

Sir William Ramsay in his article '* German Methods in Commerce,” 
published by the Institute of Industry and Commerce, recalls the fact 
that in 1903 he pointed out that the German military organisation had 
its counterpart in their commercial organisation. This warning has 
fallen upon deaf ears, for by comparison with our Continental enemies 
we in England are lacking in any organisation aiming at unity and 
efficiency in industrv. 

Lord Moulton, in his address to representatives of the Textile Trades 
of Yorkshire and Lancashire, held at Manchester on December 8th, 
uttered a warning to manufacturers that cannot be given too much con- 
sideration and thought. Quoting from the * Manchester Guardian ” 
Lord Moulton said : ** Assuming that the war was brought to a successful 
issue for the Allies in a political and military sense, the position, in his 
opinion, would not be equally favourable from an industrial point of 
view. If peace were declared at this moment the English textile industry 
would be so much under the domination of the German dye industry that 
it would boycott it and overcharge it in the supply of dyes, and it could 
hamper the industry pending the time when it would challenge its very 
existence. The danger threatened more in peace than in war." This 
warning can be extended to every industry, for unless the material of 
every industry is produced with efficiency in this country, then our 
industrial fabric is not stable. Of course, it is to be understood that one 
does not mean to imply that we in England should produce all the mate. 
rial we require, for if we did so it would result in the negation of inter- 
national trade, but one does mean that we should establish several 
sources of supply of which at least one should if possible be at “home” 
source. In order to do this we must organise and consolidate within 
the Empire everything appertaining to industry, supplies of material, 
capital, transport, &c., and, above all, the supply and utilisation of the 
trained man. 

'The interdependency of one industry upon another can readily be seen 
bv the consideration of any one of these factors, thus, for instance, 
examine the question of raw material. What is raw material ? One 
usually defines it as the initial material purchased for purpose of manu- 
facture. Mr. Peddie ín his article " Tariffs, Free Trade and Industry,” 
published by the Institute of Industry and Commerce, clears up this 
matter by differentiating between (a) * Raw Material " in its lowest form 
of utility. (5) " Material " that has been subjected to development, and 
(c) * Articles of Utility," j.e., the finished product. Every industry 
requires raw material or material for its manufacturing processes, and a 
moment's consideration will show that in the majority of cases this 
material is the finished product of some other industry. For example, 
the paint manufacturer is dependent to a greater or less degree upon 
industries producing boiled oil, turpentine or its substitute, carth pig- 
ments, lakes and dyes, gums, lead, zinc and other metals, &c. His 
finished product depends upon the quality of the material supplied to 
him for a given price, or, in other words, the quality of his products, and 
hence his chance of success in home and foreign markets is emphatically 
dependent upon the efficiency of all the above industries. Consideration 
of any other case will show that what is true of the paint trade is true of 
the whole gamut of industry. | 

Industry may be divided into two types :— 

(a) Industries, for example, the engineering industries, that are con- 
cerned with the alteration of the form of material. 

(b) Industries that are concerned with the alteration in the properties 
of material or with the purification of substances, e.g., the chemical 


industries, 

Whatever be the nature of the article of utility produced by any parti- 
cular industry, it is dependent upon materials that have either undergone 
actual change in their properties, or have been purified from the crude 
state. 

One of the determining factors in industry is, therefore, the standard 
of efficiency existing in that extensive class of trades embraced by the 


term chemical industry. 

The efticiency of chemical industry requires that the change of the 
nature and properties of matter shall be conducted in the most econo- 
mical and expeditious manner ; the only way to ensure that this is being 
accomplished is by the employment of the chemical technologist. One 
uses the term chemical technologist in the highest possible sense, im- 
plying the type of man possessed of a wide university training in pure 
chemistry, plus the additional training necessary to fit him for a com- 
mercial career. The first is essential, since chemistry is the science that 
embraces the study of the properties, intimate relationships, nature and 
uses of matter, and above all only through chemical knowledge is it 
possible to efticiently use forces and substances to produce a desired change 
in the nature of matter. The second desideratum in the training of the 
technologist is of great importance, since such training will permit of the 
man possessed of the knowledge of pure chemistry becoming acquainted 
with the factory equivalent of the academic apparatus and methods, and 
such training should also send him into the factory possessed of a general 
knowledge of commercial affairs. Not for a moment must it be thought 
that we can send out from college the future technologist possessed of a 
complete knowledge of commercial affairs; that can only come by ex- 
perience, but we can, and do send him out, possessed of the scientific 
knowledge so emphatically essential to the full success of industry. 
Industry progresses by a process of evolution, and the only sure way of 
allowing this process to take place along the proper channels, is by 
research ; research can only be properly carried out by the trained 
technologist, o | 


logist. 


industry, education and even our very prosperity will suffer. 


The technologists are not required solely for research, for the days of 


rule of thumb in industry have gone, and the control of the factory by the 
untrained man who has grown up from boyhood in the works must cease. 
Scientific methods are now essential, and consequently for that efficiency 
which is the foundation of our prosperity, we must look to the techno- 


The duty of the technologist is to advise upon all matters relating 
to factory operations and material, to utilise his knowledge to improve 


existing processes, evolve new producta, cut down waste and works costs, 
and to be ever on the alert to keep up with (or abreast of) competitors. 
Not alone in the chemical factories must such men be emploved, but in 
addition they must be engaged in every works utilising material either 
for direct purposes of manufacture, or as accessories thereto. 


As a nation 
we cannot spend too much time in consideration of the training of the 


technologist, for is not education a nation's best investment, the return 


from which being obtained through industry by the full utilisation of 


trained men thercin. 


This brings us to the most vital problem of higher education, and that 
is, unless there is a demand for the technologist, the supply will fall short 
not only in quantity and quality, but, through this short-sighted policy. 

Qur uni- 
versities can train the technologist equal to those of any country, but they 
require the whole-hearted support and co-operation of the commercial 
world, in order that their efforts in the training of the technologist are 
not rendered abortive. 

Austria, for instance, is alive to the need of the technologist, there 
exists a demand for them, and one consequently finds there is also a supply 
of the highest quality. Examine the Austrian system of education from 
the standpoint of training the rising generation for a definite sphere in 
the industrial life and economic development of the country. This 
examination reveals the fact that in the “ Mittelschule," equivalent to 
our secondary schools, the training is sub-divided so as to differentiate 
the classical (academic) student from the modern (or student of techno- 
logv). This differentiation is carried out through each succeeding stage. 
and culminates in the university and Technische Hochschule ; from the 
former the demand for the academic man (teachers, &c.) is supplied, from 
the latter there emerges the highly trained technologist, who is readilv 
absorbed into industry and whose employment contributes in a large 
measure to the marked efficiency of the Austrian factories. We need a 
unity of purpose of this nature between education, science and industry, 
but nothing lasting can result until industry and science are working in 


hearty co-operation. 


Hydro-Electric Development Near Lerida, Spain.—The 
Seros hydro-electric development. near Lerida, Spain, with 
which it is intended to give the city of Barcelona and sur- 
rounding districts a supply of electricity, possesses several 
features of interest. The development, which was described 


recently in * Engineering News,” is controlled by the Barce- 


lona Traction, Light & Power Company, which also has in hand > 
two similar enterprises on the same river. The project con- 
sists briefly of a diversion dam and intake structures to pass a 
flood of 157,000 cubic ft. per second, and divert 2,120 cubic ft. 
per second for power purposes, an upper canal 11-8 miles in 
length lined throughout and leading to the regulating reservoirs 
created by seven earth dams and giving an available daily 
storage of 2,230 acre ft., a lower canal 2-62 miles in length, 
exclusive of reservoirs, with a capacity of 4,240 cubic ft. per 
second, forebav and penstocks, the power house and trans- 
former station (where four 16,000 g.P. turbines are installed 
and where the voltage is raised from 6,000 to 110,000 for trans- 
mission to Barcelona), and a tailrace that returns the waters 
to tle river. The total length from diversion dam to tailrace 
is 17:6 miles. The total natural fall in the river between these 
points at low stage is 170-6 ft. About 3 miles from the power 
station the canal line crosses a series of low valleys, the ends 
of which were filled by seven earth dams to create the regulating 
reservoirs. The power house is provided with four 16,000 n. P. 
Francis type turbines on vertical shafts, each direct coupled to 
a 10,000 kw., 50-cycle; three-phase alternator generating at 
6,000 volts and revolving at 250 revs. per min. Room is left 
for a fifth unit of similar dimensions. The maximum head is 
162-5 ft. and the minimum 151 ft. Excitation is secured by 
two 600 H.P., 600 revs. per min., turbines direct coupled to 
300 kw. generators, or by & motor-generator set. Current is 
stepped up from 6,000 to 110,000 volts in. the transformer 
house, which is built as a portion of the main station. ~The 
entire: project was built very quickly. Active work began in 
January, 1913, and water reached the forebay on March 10, 


1914, a period of 15 months. 
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THE LONDON COUNTY COUNCIL POWER 
SCHEME. 


The London District Electricity Bill, which is being pro- 
moted by the London County Council to deal with the 
question of power supply in London and the surrounding 
districts, has now been considered by a Conference of metro- 
politan boroughs owning electricity undertakings, and a 
report has been issu2d by this Conference. We give a large 
From this our 
readers will see that determined opposition is being made to 
the scheme, which is subjected to detailed criticism. 

On» of the many points to which attention is drawn m 
the report is the fact that tbe cost of generating electricity 
depends largely upon the capital charges. These form a 
large proportion of the total cost, and their effect upon the 
final price depends enormously upon the load factor. It 
is, therefore, important not only to reduce capital charges, 
but to increase the load factor. Capital charges can be 
reduced by the use of larger plant where there is the oppor- 
tunity of doing so ; but the question of load factor is not 
susceptible of rapid treatment. This must depend for 
its Increase upon the increasing use of electricity, more 
particularly for electric heating and cooking and other 
domestic uses. It is, therefore, a slow process. That 
being so, the indiscriminate scrapping of plant should be 
avoided, for it may lead merely to an increase of capital 
charges without corresponding advantages. We therefore 
fully agree with the Conference that the provision of a 
suitable electricity system for London is largely a matter 
of evolution ; but we would add that this evolution should 
be properly guided, so as to obtain the most efficient result 
in due time. This is the opinion that we have always 
expressed, and one which appears to us to be the most 
sound from the commercial point of view. We also agree 
with the Conference that there is a distinct danger, as we 
have more than once pointed out, in concentrating the whole 
generating plant fora large area in a sin gle station, or even 


in two stations, near the mouth of the river. The London 
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area is sufficiently extensive to have several large generating | sion on which to consider the expenditure of large sums of 

stations, sufficiently large to be thoroughly economical. The | money when the energies of the whole country must be 

risk of single large stations has been emphasised recently by | directed to the prosecution of the present war to a suc- 

the feilure of the L.C.C. generating station at Greenwich | cessful issue. mE B 

and by the aerial and naval raids whieh have been taking | ^ As we go to press we learn that the proposed Bill has not 

place during the past few months as part of the operations | been supported by the necessary majority of the London - 
of war. County Council, so that it cannot be considered by Parlia- 
It is impossible for us to comment upon all the aspects | ment during the present session. Possibly the view that 
of the proposed scheme on the present occasion, and we | existing conditions are unsuitable for the proper considera- 
would, therefore, merely commend the report of the con- | tion of such a measure may have had something to do with 
ference to the careful attention of our readers. The | this lack of support. | | 
subject is not merely technical, but inevitably deals largely 
with finance. For example, in investigating the proposed 
scheme, it becomes obvious that the L.C.C. is suggesting 
very much easier financial terms for itself than it has per- 
mitted during the last few vears to the Borough Councils. 

This is an artificial method of obtaining satisfactory and 

competitive financial results which does not seem to be 

altogether fair. If easy terms can be allowed there is no 
reason why they should not be permitted to the Borough 

Councils at the present time, so as to permit a corresponding 

reduction of prices without further delay. Also, when it 

comes to the question of purchasing the various under- 
takings, difficulties arise, such as the payment for goodwill 

(included in market prices) in purchasing company under- 
takings, and the neglect of goodwill in purchasing those of 

Borough Councils. These, however, are rather minor 
matters, and we come back to the question why greater 
co-cperation has not been effected. Here the report rightly 
points out that, although undertakings have the right of 
assisting one another, these powers are merely permissive, 
and in some respects progress has been hindered by the 
financial policy of the L.C.C. in permitting only very short 
loan periods. 

. The reader will naturally be struck in perusing documents 
of this kind by the fact that present undertakings are liable 
to adopt the attitude that the supply at present given is 
all that can be desired, whereas in the report of Messrs. 
Merz & McLellan it is shown that the supply ought to 
be very much cheaper than it is. As is generally the case, 
the truth doubtless lies between the two extremes. It is 
obvious that a large number of small stations cannot give 
the best result. For example, such a policy must involve 
8 large amount of spare plant which is not used to the best 
advantage. There would be obvious advantages in con- 
centration ; but, on the other hand, we must not push 
these ideas too far. It is essential not to lose in trans- 
mission more than we gain in generation. By properly 
guided evolution we sha!! doubtless arrive at a much more 
satisfactory state of things, in which the generation is 
carried out in larger power stations and many of the smaller 
stations are shut down. We cannot but feel, however, that 
evolution of this kind can be carried out more easily by 
private enterprise, which has a certain elasticity about it, 
than by Borough Councils. This process of evolution has 
already been carried out to some extent. What is desirable, 
it seems to us, is that the progress should be accelerated, 
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Photo-Electricity By Prof. A. Lr. Hvanes D.Sc., B.A. Cambridge 
"Physical Series. (Cambridge: University Press, 1914.) Pp. viii 
+144. 6s. net. 

Much work has been done in the course of the last six years. 
in the subject to which this monograph is devoted. Sufficient 
experimental werk has been carried out to permit of the emer- 
gence of one or two simple laws, thcugh it is, perhaps, too much 
to say that these have yet a sound complementary basis of theory. 

The nomenclature of the subject is not, however, as yet 
altogether clear and satisfactcry. There are two main elec- 
trical effects due to the impact of light on matter: one is the 
increase of electrical conductivity, a phenomenon now widely 
known in the selenium cell; the second ijs the emission of 
electrons when the metal (or other material) is negatively elec- 
trified. Now the term “ phcto-electric effect” appears to be 
adopted to denote the latter effect only. In Chapter I. of the 
present book, headed Introduction, the first effect is not even 
mentioned or referred to, though it comes into prominent view 
in the later chapters VII. and VIII. Again, the term “ photo- 
electric fatigue " appears an unhappy one. The photo-electric 
sensibility of a freshly cleansed metallic surface decays with 
time; but there appears to be no recovery when the source 
of light is cut off, nor, indeed, is it certain that the falling off 
of sensitivity is due to the impact of the light at all. 

Great scientific interest belongs to the facts in regard to the 
velocity of emission of photo-electrons (discussed in Chapters 
III. and V.). The velocity is unaffected by the intensity of 
the incident light, but increases with frequency, so that the 
energy of emission 1s a linear function of the frequency. There 
is no emission below a certain frequency, and apparently this 
minimum frequency is the only datum characteristic of any 
particular substance. The limiting wave-length is greatest 
in the case of the alkali metals, rubidium apparently showing 
the effect under the rays from a glass rod heated to dull redness. 
This datum is regarded as a measure of the work required to 
separate an electron from the parent atom. 

It is à remarkable fact, that awaits further elucidation, that 
the velocities of emission observed are related to the exciting 
wave-lengths in a manner agreeing closely with those deduced 
on the quantum theory of energy distribution. O. W. Richard- 
son has attempted an explanation on the basis of statistical 
thermodynamic considerations. A third theory, invoking a 
special kind of resonance, has been advanced to meet the facts 
of photo-electric emission. These are discussed in Ghapter III. 
It is a pity that the author has not reserved more space for 
the effects due to X-rays, now ascertained to consist of light 
of short and exactly assignable wave-lengths. | 

Chapter VI. deals with the photo-electric properties of thin 
films, Chapter VII. with the effects on non-metallic elements 
and compounds. In Chapter VIII. evidence is marshalled of a 
connection between the photo-electric emission and phosphores- 

: : cence; and of the absence, on the other hand, cf relation 
ns inni the companies should take up the mater More | between it and fluorescence. Chapter IX. is devoted entirely 
energetically ; but we confess that we agree with the Con- | to the sclitary work of Dember on the positive emission, which, 
ference in thinking that the present is not a suitable occa- if it exists at all, is certainly very small, Chapter X. contains 
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a useful account of sources of light, of limits of absorption of 
certain media, and of light filters. 

The subject is one presenting great experimental difficulties. 
The author has himself achieved success in this field, and has 
made researches of much interest, especially with freshlv dis- 


tlled metals. The special student will find much to profit by 
im this pioneer volume. D. OWEN. 


Mica: Its History, Production and Utilisation. By Haxs ZEITLER. 
(London: D. Jaroslaw.) Pp. 90. 2s. 6d. 

. Mica is one of those interesting materials which has important 
properties in more than one branch of physics, more particu- 
larly electrical and optical, yet it is not easy to find a concise 
account of these properties. In the present small volume tlie 
author deals with the whole of the subject. physical, chemical, 
geological, and the various applications of mica. Some account 
is first given of the history of this material, followed bv its 
crystalline properties. Reference is then made to its well 
known optical properties, hardness, specific gravity and elas- 
ticity. The author then gives a few pages to dielectric strength 
and specific inductive capacity of various kinds ot mica. This 
chapter on physical properties terminates with a reference to 
thermal conductivity and changes brought about by heat. 
The following chapter deals with the subject from the chemical 
point of view, and gives the composition of a number 
of micas, after which we come to the geological occurrence of 
mica. To many people the most interesting part of the book 
will be the concluding part, dealing with the production and 
workiag of mica and its applications. 

Considering the extremely valuable part played by mica in a 
great deal of the high-tension machinery which is manufac- 
tured at the present day, tliis little volume should be of distinct 
interest and value to electrical engineers. 


~ Notions sur les Accumulateurs Electriques, By PauL Gapor. 
(Paris: H. Dunod et E. Pinat.) Pp. 69. Fr. 1.50. 

This small book has for it. object the clearing up of some of 
the ignorance that exists upon the subject of accumulators. 
The author is a maker cf lead accumulators, and, that being so, 
we may be sure the present little wcrk includes practical hints 
which should be of value. It may be objected that some of 
the theoretical statements are not quite up-to-date, and that 
any book on accumulators at the present day should contain 
some account of the iron-nickel cell ; but apart from this. criti- 
cism it may be said that the present bcok is quite suitable for 
those who wish to know something of the lead accumulator, 
both practically and theoretically, without spending much 
time on the subject. 


THE ELECTROSTATIC INTENSITY ON A CONDUCTING 
SPHERE IN A UNIFORM FIELD OF FORCE. 


DY GEO. R. DEAN. 
(Professor of Mathematics, School of Mines, Rolla, Mo.) 


The solution of this problem by the methcd of images is 
given in several text-books on electricity and magnetism. The 
problem can also be solved by adjusting solutions of Laplace's 
equation to certain boundary conditions. The process is given 
here merely as an example of the use of harmonic functions. . 

Taking the centre of the sphere as origin, a line parallel to 
the field as z-axis, and the intensity of the field as F, the poten- 
tial at points remote from the origin is 

—Fz +C, or — Fr cos 04- C. 

Let V denote the potential at any point. It satisfies the 

following conditions :— 


OV. : : 
2, 18 nowhere infinite ; 


~ 


oOV. ; ; l 

ag 8 zero when r=a, a being the radius of the sphere ; 
oV Å . ry 

or =F, when r is infinite, for all values of 0. 
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Laplace's equation in polar co-ordinates for a field having E 
axial symmetry is, writing u for cos 0, 
oV 2 OV 1—,80'V 240V 
o? ror n» OP rou ^C B (1) f 
The details of this transformation may be found in any text- | st 
book on advanced calculus. t 
To find a solution, try V=RM, taking R as a function of y E 
alone and M a function of u alone. This gives, on dividing 3 
by RM, 
E cR 2r dR 1—,2 dM 2udM 
R detka) t Ww 4e wu) 0 0 " 
The expression in on bracket being a function of r only, and 
that in the other a function of u only, we ma y write i 
r? OR or dR 1 " pes 
eee END ae os By 
Rae Ra CARD - (3) ^ 
and 1—4* CM 2u dM BE la, 
P 37377 : . y -= m(m+ 1) . (4) V 
M dë M'du J 
where m is an arbitrarv constant. | 2 
Equation (3), on multiplying by R and transposing. becomes E 
PR „dR i 
p m +2r —in(m--I)R-0 (5) 2 
This is à so-called homogenecus linear equation. Its solutions i 
are 
r"andr-U""tD, 0C T s 
urgu 
These may be combiñed into Amr” -+Bmr 7 o0, B 
Equation (4) becomes ue 
| | CM dM: | Rs 
1—48) ,—2—3 n(m+1)M=0. 6 ott 
edi de " du ONUS (6) ^ud 
Solutions of (6) are the Legendre functions P,(u) and Q,,(u). ed 
P(t) is a solution only when m is a positive integer and when EN 
u lies between +1 and —1. À ] 
Qs. (u) and its derivatives are infinite when u=0. ie 
The complete solution of (1) is, therefore, i 
m= wv B zm 
V= 2 (Aur? + i) Bult (7) 
m=0 pint l 
Q.(u) being rejected on account of the infinity. EI 
To determine A, and B,, we make use of the boundary con- E 
ditions. When z is very large the value of V approaches S 
| Am aie oon (14), T : 
or Ao Polu) FAP (u) +A Pau) Ps 
thabis, Aj+A,rcos0+A,77.4(3 cos?@—1)+ . .. "ue 
This is to be identical with e 
C— Fr cos 0. Cv 
Accordinglv, re 
A =C, A,— —F, A.=0, A,=0, &e., ne 
and our solution is now 2E 
B, B, s 
v=(—Fr+ 25 cos O+C+—". (8) fe 
a 
. We have yet to determine B, and B,. | i 
0 " 
Since 3979 when r—a, for all values of 0, we find 5 | 
BS. i 
(Fa- 2j) sin 0—0; m 
a - 
whence B,—Fo?. ie 
; oV ; | ^ 
Since Em —F cos 0, when r is large, we have e 
2B B | : 
aD 0 I 
———— ¢€ — — = n 
"s CoS 0 2 0, k 
OT, " f 
2 M 
Boen O T 
r FC 
Therefore B, —0, and (8) becomes, on the surface and outside, in 


V —F(r— 5) cos 0-- C. 
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which has no counterpart in any of the undertakings in the Metro- 


The radial component of électric intensity is E ^. thatis 
, 203 » s 
(1+ 22 cos 9. 
Putting r=a, we get 3F cos 0, so that the normal intensity 
. at the surface of the sphere is three times the radial component 
of the uniform field at infinity. On one half of the sphere the 
intensity is directed outwards, on the other inwards. 
At the surface of the sphere the potential is C. 
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THE LONDON & DISTRICT ELECTRICITY SUPPLY BILL.* 


“ Whereas the supply of electrical energy in London and the adjoining 
districts is now in the hands of various local authorities and companies 
who have powers of supply in certain limited areas involving the con- 
struction and maintenance of a large number of separate generating 
stations. . " | 

And whereas by reason thereof the generation and supply of electrical 
energy in London and the said districts is unduly expensive. . . . 

And whereas it is expedient that one large and comprehensive scheme 
should be established. i i 

And whereas tt is expedient to constitute a central authority and to 
enable such authority to supply electrical energy and to erect new gene- 
rating stations and to construct worka. ." (Preamble of the 
Bill) 

Part I.—TECHNICAL ASPECTS. 

Whatever views may be entertained on the present position of 
electricity supply in Greater London, or on the merits or demerits of 
the present bill, no useful purpose will be served by approaching the 
consideration of the question on imperfect or unreliable data. Not 
unnaturally, the factors which tend to make the supply of electrical 
energy more or less expensive are but little understood by the general 


public. Yet these factors lie at the root of the whole problem. The 
1912 was 


total cost of the London undertakirgs for the year 1911- 


made up as follows :— 
£655,549 


Generatio d osseete neee paEREFAVE E Eae gin 
Distribution ive ue re ERI PR Rp ERU A ERPE VERENA Edu a dE 112,383 
Management; QC) esis vss ie eue e eA RAP A e Yer so p eR apis 385,787 
Annual capital charges .................. eere 1,385,865 

jn MENU NINE £2,540,584 


Thus the cost of producing electricity for any purpose depends 
largely on the capital charges, and ultimately on the load factor. 

À statement in the report on which the present bill is based illus- 
trates the small financial advantage to be obtained by mere change 
in the type of machinery employed without a large improvement in 
the load factor. Messrs. Merz & McLellan estimate that if the entire 
London load in 1911-12 had been generated from modern '' concen- 
trated plant supplying for all purposes," a saving of 18 per cent. or 
about £170,000 would be effected in the cost of generation. Genera- 
tion, however, only represents approximately 25 per cent. of the 
total cost. The total saving to consumers after the expenditure of 
tens of millions of pounds is on the average therefore less than 5 per 
cent. of their existing bill. Having regard to the risks associated 
with new undertakings of this character, on the present output the 
scheme stands self-condemned. A material reduction in the price of 
*lectricity in London can only be produced by an improved load factor. 
It is largely independent of the plant employed. Having regard to 
load factor, the preamble allegation as to the high cost of the London 
electricity supply is untrue. The prices charged in the large cities of 


the world are as follows :— 
2-29d. Practically no traction load. 


[Greater London ....... 
PAS os deduced cesse 510d. 

Berlin soetan 1-70d. Including traction load. 
Hamburg ................ | $08d. 

New York ............... 2-60d 

Boston....................- 2-70d. 
Chicago ..................- 1-09d. Including large traction lead. 
Detroit ueces esc 1-43d. Including traction load. 
Buenos Ayres .......... 2-75d 


The case of Chicago is particularly interesting. It has a load 
Tactor of 41 per cent. as compared with 19-7 per cent., the average 
ruling in London in 1911.12. Eliminating the traction supply, 


* Report by the Conference of Metropolitan Boroughs owning elec- 
tricity undertakings. (Slightly abbreviated.) Chairman, H. R. Barge ; 


Hon. Sec., L. Potts (Poplar). 
1 Merz & McLellan “ Report on London Electricity Supply.” 


polis, the average price paid for light and power in Chicago was 
2-30d. per unit, actually slightly in excess of that in London. 

The preceding figures deal with London as a whole. What some 
of the individual undertakings are doing can be seen from the follow - 


ing table :— 
| | Load Proportion of Average price 
— | factor. output sold for per unit sold. 

; Per cent. | traction. 1911-12. 1913-14. 
Chicago..........i 41-0 0-0 2-30d. ids 
Poplar............ | 2361 0-0 122d. | — 0-97d. 
Stepney ........., 4 263 | 09:0 1-32d. i ]-21d. 
Chicago. ........-: 41-0 70-0 1-09d. | ae 
West Ham ...... 31-4 25:0 0-96d. ^ 0-89d. 

In so far 


Chicago is grandiloquently called “ The Electric City.” 
as the cost of eleotricity is concerned, these London undertakings and 
others in addition, municipally and privately operated, need fear no 
comparison. Having regard to the future, it is interesting to note 
how the cost of electricity has been steadily declining during recent 
years. The following table illustrates this :— 


Municipal under- | Company under- | Total London 
Year. takings. Price , takings. Price , undertakings. 
per unit sold. |, per unit sold. Price per unit sold. 

*1902-3 ....... 3-62d. 41d. 4:31d. 
1903-4 ....... 344d. — | 4- 18d. 4-00d. 
1904-5 ....... 3-10d. ) 3- 70d. 3-50d. 
1905-6 ....... 3-02d. | 3-31d. 3-28d. 
1906-7 ....... 2-79d. | 3-23d. 3-09d. 
1907.8 ....... | 2-60d. | 3-17d. 2-98d. 
1908-9 ....... 2-46d. i 2-90d. 2-81d. 
1909-10 ...... | 2-31d. 2-90d. 2-69d. 
1910-11 ...... 2-15d. | 2-78d. 2-54d. 
1911-12 ...... : 2-06d. 2-62d. . 9.1d. 
1913-13 ...... ' 1-93d. 2-51d. 2-28d. 
11913-14 ...... 1-75d. i 2-36d. 2-13d. 


Between 1902-3 and 1911-12 the price of electrical energy has fallen 
by 43 percent. "The estimates prepared by the experts in support of 
the bill state that in 1920, when the supply will be given from the 
“ new concentrated plant’ an average saving of 34 per cent. will be 
possible to the consumer on the prices ruling in 1911. The figures are 
not convincing. Does a continuous reduction aggregating to 43 
per cent. in the last nine years justify the assumption that for the 
ensuing nine years the price would be stationary ? 

Two years have elapsed since the standard year adopted in the 
estimates.. The full working results for London as a whole have not 
yet been published. The figures for three Metropolitan boroughs— 
Poplar, St. Marylebone and Stepney—are, however, available. In 
1911-12 these boroughs had a combined output of 35,066,524 units, 
and the average price obtained was 2-09d. per unit, as compared with 
2-06d. per unit, the average price for the municipal undertakings as a 
whole. They may, therefore, be taken as typical. In the year 
1913-14, the combined output of the three boroughs was 47,287,209 
units, and the average price obtained was 1-67d. per unit. This 
shows a reduction of 20 per cent. in two years. What probability is 
there, therefore, that a saving of 34 per cent., to be achieved in nine 
years after 1911-12, will confer advantage to consumers ? Such 
saving will probably be less than that which will be realised by the 
normal development of the existing authorised undertakers. 

While Messrs. Merz & McLellan contend that the lighting price 
in London is too high—and the merits of the contention can be 
judged from the figures already quoted—they grudgingly admit 
* several undertakings are supplying for purposes other than light- 
ing at fairly low prices." This, they consider, merely a temporary 
phase. ^ Should the demand for power and heat much exceed that 
for lighting it will be financially impossible for most of them to 
supply at the present prices . . ."- 

The two boroughs supplying energy at the cheapest average price 
in London are Poplar and Stepney. In Poplar, 86 per cent. of the 
total output is sold for power, and 14 per cent. for lighting. In the 
year 1908-9, Stepney sold over one million units more for light than 
for power. The average price for light was 1-95d. per unit and for 
power 0-96d. In 1913-14, Stepney sold over four and a half million 
units more for power than forlight. The average price then obtained 
was only 1-82d. for light and 0-89d. for power. In these six years, 
the proportion of the power supply grew from 40 to 65 per cent. of the 


* L.C.C. return on “ Electricity Supply " for 1902-3 and subsequent 


ears. 
T Unofficial figures. 


i 
i —_— a= se 
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total output. The average price obtained in both cases fell by 8 per 
cent. .In 1908-9, after meeting all charges, the final surplus was 
£2,054; in 1913-14, £14,177. "These figures might be paralleled by 
other London undertakings. Everywhere recently the demand for 
power and heat has grown more rapidly than the lighting load. 
Prices have been reduced, and every year the aggregate financial 
results of the undertakings becomes more satisfactory. Can it-be 
seriously contended that a better load factor due to the growth of the 
power and heating load, must mean increased charges ? If so, the 
whole basis of the new scheme stands even more condemned. 

Reference has already been made to the influence capital charges 
exercise on the total cost. A committee of experts, under the 
chairmanship of Sir Alexander B. W. Kennedy, F.R.S., has closely 
investigated the subject, and reported as follows: '' There is no 
chance of any sensational reduction of price being achieved by new 
methods owing to the predominating influence of capital charges on 
the cost of supply." Messrs. Merz & McLellan implicitly admit this. 
“It is not sufficient merely to employ the most efficient means of 
production and distribution. A still greater reduction in the selling 
price must and can be effected by improving the ‘ load factor.’ "' 

Many of the existing generating stations have an entirely suitable 
location, with facilities for river water and coal supply. Except in 
area they have all the characteristics which apply to the scheduled 
sites. They have the great advantage of being near their load and of 
requiring less capital expenditure on transmission mains. . Nearly 
all have spare plant at present or room for additional plant. To 
talk of revolutionising the electricity supply of London by a whole- 
sale policy of scrapping is financially and technically unsound. And 
for the following reasons :— 

To reduce the existing price of electricity, * “ owing to the pre- 
dominating influence of capital charges on the cost of supply " it is 
agreed that T “it is not sufficient merely to employ the most 
efficient means of production." A large increase not only in the 
output but in the load factor associated with this output is required. 
In the nature of things, the load factor can only grow gradually. 
Existing stations are capable of dealing with a far better load factor 
than now prevails without any proportionately large capital expen- 
diture. Until the existing stations are utilised to their maximum 
economic capacity, having regard to the large capital outlay already 


incurred, it would not be financially advantageous to erect a new: 


station to supply by * new methods” (?) Such a proposal can only 
become a practical policy when the saving in the cost of generation 
effected thereby is sufficient to pay the capital charges on old and 


new plant combined. It has been repeatedly proved to the satis- 


faction of the London County Council as the Loan Sanctioning 
Authority, that as regards mere extensions, it is almost invariably 
cheaper to extend an existing station than to take a bulk supply from 
a larger station. If this is the case when individual instances are 
concerned, there is no reason to suppose that when all these instances 
are combined the result must necessarily be otherwise. 

It is easy to be optimistic. On visionary assumptions, a load 
. factor of any desired megnitude can be postulated. When, how- 
ever, à capital expenditure of £27,000,000 is contemplated to bs 
spent on new works within the next 20 years, and when a further 
£27,000,000 is to be paid forthe acquisition of existing undertakings, 
estimates should proceed on a foundation of hard facts, leaving a 
generous share of mere assumptions to those laying greater claim to 
prophesy. What are the facts for a largely improved load factor, so 
vital to the scheme ? Reliance is placed, firstly, on the utilisation of 
electrical energy for heating and cooking, and, secondly, and more 
important, on the acquisition of a good traction load. 

Municipal undertakings in London supply energy for heating and 
cooking at a uniform charge of ld, or even less per unit. Admittedly 
the exte..ced use of electrical energy for these purposes depends pri- 
marily on the cheapening of the necessary apparatus and greater 
public recognition of their utility. Neither of these conditions is 
even remotely affected by the. new proposals. Messrs. Merz & 
McLellan contend that the existing generating stations are mainly 
concerned with lighting. If so, as generally speaking the maximum 
demand for heating and cooking does not coincide with that for 
lighting, a very large extension for the former purpose could be met 
without incurring fresh capitalexpenditure. In the north of England 
is located one of the largest power companies in the world, for which 
indeed the L.C.C. experts are technical advisers. No evidence has 
been produced that the growth of electrical heating and cooking has 
been more rapid than in London. | 

The prospects at the present time of obtaining a large traetion 
load are not encouraging. The following transport undertakings 


* Prof. Kennedy’s committee, 
T Messrs. Merz & McLellan’s 


f i “ Report on London Electricity 
Supply.” | 
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have already established their own generating stations: London 
County Council Tramways, Underground Electric Railways, Central 
Londen Railway, City & South London Railway, Great Western 
Railway, London & North-Western Railway, London & South. 
Western Railway, Metropolitan Railway. The London, Brighton & 
Seuth Coast Railway have entered into a long period contraot with 
an existing company for a supply. The above organisations carry 
probably 95 per cent. of the total electric passenger traffic of the 
metropolis. There is little likelihood of these undertakings abandon- 
ing their own supply and entering into a central scheme. The com. 
bined load factor in Chicago where such concentration has been 
effected is 41 per cent. Many of the existing traction stations in 
London have a comparable load factor in themselves. Owing to the 
overlapping of the maximum demand for traction with that for 


lighting, the combination of the two is of little advantage to a purely. 


traction station. Railway companies attach such importance to 
having their power supply under their immediate control, that it is 
doubtful whether any commercial. ternis the new scheme could pro. 
pose would be sufficiently attractive to make them abandon their 
position. 
portance, they would have to take their turn with others in the 
matter of supplies. : 

At Greenwich, energy is produced at a running cost of 0:312d. 
and 0-079d. capital cost per unit, or a total of 0-391d. per unit 
generated. From the concentrated station a flat charge of 0-42d. 
per unit is to be made to traction companies. If Greenwich took 
a supply, the existing capital charges would still have to be met. 
This would imply a total cost of 0-499d. per unit, or an increase of 
over 27 per cent. As the Greenwich plant is being largely extended 
and lower running costs are likely to be achieved, the comparison will 
be still more unsatisfactory to the centralised scheme. If these 
figures are paralleled in other traction supplies, the likelihood of an 
improved load factor due to scrapping existing traction stations is 
remote. e 


London, it is true, has a large number of separate generating | 


stations. It must not be assumed that the various undertakings 
have stood still. Many of the older stations have been shut down 
or are used simply for stand-by purposes. All extensions for the 
last eight years have been carried out with turbine plant, on modern 
econonreallines, Thenew plant differs from that to be installed in the 
centralised station only in size. Admitting that increased size effects a 


measure of economy, the gaiu decreases very rapidly as the size in- , 


creases. <A 5,000 kw. set has greater advantages over five separate 
1,000 kw. sets than a 25,000 kw. set has over five separate 5,000 kw. 
sets. If this were not so, plant would only require to be made in- 
definitely large to produce energy for nothing. The question of 
distribution must here be borne in mind. A slight saving in the cost 
of generation may easil; be outweighed by the greater loan charges 
on the transmission system. Apart from this, however, it is un- 


deniable that with increased concentration the disadvantages from - 


the point of reliability and safety similarly increase. The recent 
London tramway breakdown has shown the folly of putting all one's 
eggs in one basket. "This accident was due to no avoidable defect of 
machinery. It was stated that it could not have been guarded 
against. It stopped the service for nearly two days. No human 
ingenuity could prevent '' pure accident " even in a concentrated 
station. The most perfect system of interlocking in working rail- 
ways, where safety device after safety device has been installed, 
where the human factor has been practically eliminated, has not 
abolished railway accidents. With a concentrated station supplying 
London with all its power supply, the results of any breakdown 
would be appalling. Apart from “ pure accident " recent events 
have proved that hostile action on the part of an enemy must be 
considered. London is far safer to-day than if the concentrated 
scheme had been carried out. In Madras, Antwerp, Hartlepool, 
Cuxhaven, gasometer and petrol tanks, the sources of light and 
power, were the objects chiefly attacked. The destruction of the 


central station would be of the utmost moment in the case of war or 


civil commotion. "P , 
The new station is to be ready in 1920. What is to be done in 
the interval? Authorised distributors have statutory duties to 
perform. They cannot plead for failure, that possibly in five years 
time a cheaper supply may be available. -They must continue to 
expand on the most approved lines. This very fact renders a 
sudden revolution in the whole system of electricity supply in 
London an impossibility. Proposals of centralised bulk supply, 
perhaps, feasible in 1907, became more difficult. in 1914, and com- 
mercially impossible in 1920. The progress made by the various under- 
takings has been too rapid. Thus, on March 31, 1907, the London 
municipal undertakings had embarked £5,682,000 on their electricity 
supply scheme. On March 31, 1913, £6,726,000. On the former 
date they sold nearly 54,000,000 units, having a load factor of 16-73 


In a centralised scheme, in a matter of the most vital im. 


alleged they have a large amount of obsolete capital. , But the.new , 
authority is to purchase by agreement the undertakings now existing 
and at all stages in its development the cost of acquisition represents 
one-half the total capital expenditure. "This moiety, having regard 


atis: pu er cent. ; on the later date 110,000,000 units with a load factor of 


Bailen ia, 21.5 per cent. ; , : 
AY, eg And the expansion both on capital account and in output has 


Lindm gs. grown at an accelerated rate in recent years as the following figures i$ 
amden, res. show :— i to the fact that all the means of generation now employe: will be , 
enod ei p, Loans sanctioned Number of units | superseded by the * new concentrated plant, must. include a far, 
PED tns pa | by L.C.C. sold. greater proportion of obsolete capital than now exists. Lf, therefore, , 
"RIT tuf gi.. . 1009-10 ............ — £129,980 eren 15.100,000. the financial policy pursued by the London County Council. to, 
Takings eis NEUSS ; 183.325 sss eee 87,000,000 municipal undertakings is based on sound reasoning. the proposals . 
“heme, Ty. Hi id Hd A ACD ao ue suggested by the Council relating to the new authority can anly be- 
ring m EH pias 997 J22 MENDA 125 000.000 explained by an carnest desire to, create fictitious financial equi- 
ML | E i librium. At thisstage it is only necessary to add that if the Councils | 
Bag: With these figures should be compared the steady reduction in J policy had been more generous to the municipalities, the amount of 
on Wb price which has accompanied them. It may be urged the very fact | rea'ly obsolete capital would be les3 than it is. 
Ti ibt that there has recently been this enormous expansion both in output Not. less favourable to the new undertaking are the periods sug- . 
A pree and capital commitment, proves the necessity for the matter heing | gested for the repayment of loans. Thus, for cables and mains 40 
"tf, tg +, at once dealt with. Even if this he admitted, it does not imply that f. years are allowed ; for machinery and plant 25. Authorised dis- 
Pene inge » the best method of approaching the question is by the way of revolu- [| tributors are now allowed 25 vears for cables and mains, and 15 years 
m abit y tion rather than evolution. Having regard to the huge financial | for plant and machinery. These items represent over 70 per cent. 
he mi vij sums involved, to the fact that existing municipal undertakers have | of the existing total capital outlay. They will represent at least. an 
th athen zs heen granted by the Supreme Court of Parliament, certain rights and | equal proportion of the total expenditure of the new authority. . The 
duties and have not failed in the due performance of the latter, the | new authority is to have a preference of over 60 per cent. as regards 
asc evolutionary method of dealing with the clectricity supply of London | its loan periods. If the London County Council will agree to treat . 
VB t 2 is to be preferred. 1t has the supreme merit of involving the mini- | the newer capital of the existing authorities similarly, many of them 
charge of iy mum of risk. would be prepared to reduce their charges at once by 20 per cent. 
2 : Part IL—FINANCIAL ASPECTS. m s x assuredly better than a problematic reduction of 34 per cent. . 
rae It was assumed that the capital required to establish the new B " fai fth C 2 J i TR 
anl me undertaking could be obtained at 4 per cent. Estimates showing | Mode Unities OF ene presens DUIS FUNTA ME NOU ACRE Dd 
inis the financial results were framed on this basis. Lavish as were the shown even more clearly. The Bethnal Green Borough. Council is | 
MUN expectations of the promoters as to output, load factor, &c., it was | “f2ttng anew undertaking, obtaining a bulk supply from an adjoining 
" di 5. nevertheless necessary in order that the undertaking might be shown Eod M It i id E bsolete i uud EN the whole roc ' 
+60 ut. to be self-supporting from the first, to adopt financial expedients rs E De d ay p i Puis QUIS HHOMENIE n ss 
unprecedented in the history of municipal electricity systems. Puno d IS MOM UE c e stoni recommended in th Vd dA 
— Utilising such means, the final surplus in 1920 was estimated at scheme, At the time when the Council without demur sanctioned el 
ate pes £20,000, and in 1925 at £97.000. The fj ] rtant. They | 108m period for exactly similar mains for the new undertaking of 40 
iin d) ee HG SA bo cube P Li Es ey years, it would only agree to 25 years in the case of Bethnal Green. : 


It is admitted during the earlier years of the new undertaking, ' 


represent the promoters’ views as to the magnitude of the safety 
several of the existing stations will be able to compete successfully 


E 
Pel] SiC? zT : $ i 
margin available for the protection of the ratepaver. Where 


qas t 

n eapital is counted in millions, working costs in hundreds of * WE * : 
d thousands of pounds, where all the assum fons are couleur de rose, E Pee j ee us M E on SIDE f 
ES, the margin at no time erred on the side of magnitude. Owing to a j . y " ent POMA s a y e d MN d de iba bibe 
stie the course of events since the estimates were framed, it has entirely "e res E x aad K d ren nos ids ida oes T re on a 
Viii disappeared. unfairly shortened period allowed tor its capital expenditure. 
— Financial experts agree that while the war lasts and for some Reference has already been made to the fact that although no! 
qu years after its termination, money will be dear. Allowing for the | Powers of compulsory purchase of existing concerns is contained ‘in 
och the bill, it is contemplated that all the present authorised distri- 


expenses of issue and management, the National Exchequer is un- 


: Que. > i E P Irn yre anies : ' 
able to borrow below 41 percent. That the money for the new under- butors shall be acquired by agreement. Private companies are to be 


bought at their market value. In the ease of municipal’ under- ' 


ain Ne = 
ME > taking can be obtained at less than 5 per cent. cannot, therefore, be j E 19-3 A 
"ETE reasonably hoped for. The capital of the existing companies raised takings, the nm electr rey authority is to take over the outstanding ? 
t before the.war was borrowed at an average rate of 5! per cent. It | portion of their loans. The capital raised by the companies and 
Th» Is necessary, therefore, to contemplate a minimum addition of 1 per boroughs respectively at the beginning of 1913 amounted to: 
s cent. to the capital charges in the estimates, This means £141,000 £14,500,000 and £6,; 950,000. The municipal aecounts contain no 
MT more in 1920 and £280,000 more in 1925. Even therefore if all the | credit for the valuable good will which has been created. The market * 
E ur other hopes of the promoters are realised, the estimated surpluses in quoraMons of the stocks and shares of the companies obviously con- l 
ps these years become deficits of £121,000 and £183.000 respectively. | tain this item. The municipal assets are more rea] than those of the | 
on But the effect of dear money is not limited merely to an increase in | COMpanies. There is less obsolete capital and ha ving regard to the 
pes the capital charges on the new undertaking. It must inevitably loans repaid, and to the period of operation, a relatively stronger 
wes restrict the growth of the load which otherwise might reasonably | reserve. To justify their market quotations the companies charged 
| ni have been expected. in 1911-12 an average price of 2-62d. per unit." The boroughs charged 
Mo Most existing municipal undertakings pay about 3} per cent. 2-06d. per unit or over 27 per cent. less. This was not due so much ' 
we interest on their borrowed capital. If this rate continued it would | to lower generating costs, as to lower capital charges. Tt is clear, 
Hm therefore, if the company undertakings are purchased at market ' 


n be possible to scrap existing plant when the saving effected by the 
utilisation of “new methods of production " enabled the outstanding 
capital charges to be met as well as those necessitated by the new 
machinery, As, however, the rate of interest has now gone up from 
cs 3) tos per cent. a much greater saving is required to justify a change. 
3 Generating plant will consequently be retained in use even with 
EM higher running cost simply because the inereased price of money will 
outweigh the saving which might be effected. Whatever might have 
» been the case before the war, the scrapping of existing plant will now 
~ 80 on at a far slower rate. This implies that the output in the new 
" station will not be reached in the years anticipated, and the deficits 
d must, therefore, be larger than those previously quoted. 
* To permit the small margins named existing at all, it was neces- 
E sary to treat the sinking fund and renewal charges of the new autho- 
| rity. exceedingly leniently. Contributions to the sinking fund are 


quotations, areas now served by municipalities must be prejudiced - 
by the higher price paid for private companies. No reflection is in- ' 
tended on the companies by reason of their higher capital charges. ` 
They are largely due to the valuable pioneer work carried out in the ' | 
early years of development. ' 
Even in the case of municipalities, outstanding loans is no measure , 
of true value. Older undertakings have probably more antiquated 
plant than those which came later in the field. Some have a better ' 
load factor, and obtain consequently a larger output per £1 invested. 
These variations are, to some extent, reflected in the market quota- 
tions of the companies. Municipal undertakings, old and new, . 
| good, bad and indifferent, are all treated alike. The policy of some 
boroughs has been to devote certain amounts of the surplus to the | 
relief of rates. Others have devoted it to obviate capital borrowings | 
or to stimulating the demand by reduction in price. When the. 


T postponed for seven years after the powers are obtained. Interest Ow 
n is charged to capital until 1920. Contrast these terms with those [ undertakings are taken over, the former will probably claim com- , 
pensation for the loss of rate relief. The latter will have no such ` 


: allowed to existing municipal undertakings. There is no postpone- 
ment of the sinking fund and from the moment the loan is taken up, 
Interest and sinking fund must be paid out of revenue, This drastic 
financial treatment to existing authorities às applied because it is 


claim. ` 
Even where the obsolete capital is relątively large, the terms 


offered are disadvantageous. Taking over such undertakings at 
| É 7 | A 
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their outstanding loans is to stercotype these amounts. A policy 
of wise extension and replacement could be pursued which would 
make the dead capital bear a constantly diminishing ratio to the 
total capital employed. 

‘It may be urged that these differences can be adjusted by charg- 
ng a different tariff in each case. This is entirely illusory. The 
electricity autherity: must carn sufficient to meet the whole of its 
capital charges. If there is a deficiency a rate is levied over the 
wkole of the London area. In that case the total amount paid will 
‘not be according to the actual tariff, but also the further sum col- 
lected in the rate. The area of the new authority extends beyond 
the county. The deficiency may accrue by reason of the supply 
given outside London. The poorer industrial districts may have to 
make good the losses occasioned in richer residential areas. Inner 
London may have to pay for Greater London. Boroughs to whom 
the new authority is unable to give a supply as cheaply as they can 
generate it for themselves will nevertheless have to pay their share 
of this deficiency rate. These are not imaginary dangers. The 
history of the Water Board negatives the idea. In certain cases 
there was a reduction in charge. In all cases there is now an addi- 
tional deficiency rate. 

` It is urged that for the purposes of the new electricity authority, 
London and Greater London must be treated as one unit and the 
charges must be uniformly distributed. If the present proposals 
involve such unjust financial obligations, it is » condemnation of 
the scheme. If the whole area must. be treated as one whole, if we 
have a common interest, we have yet no common purse. Poplar 
would probably object. to a common electricity rate with West- 
minster as long as, say, the poor rate is so varied. 

There is a further financial danger which must be contemplated. 
The London County Council has purchase rights over the existing 
companies, maturing in 1931 and at stated intervals afterwards on 
terms which roughly mean “the then value.” These rights are 
transferred to the new authority. If the new venture is to have a 
chance of success it must start with a large load. The promoters 
themselves postulate beginning with an output 30 times as large as 
the biggest individual -London authority now existing. This will 
obviously necessitate the acquisition of existing undertakings. 

Although there is to be a new electricity authority, the actual 
task of conducting the whole business will be allotted to an operating 
company, to be formed, according to the promoters, preferably of 
representatives of the existing companies. The capital required for 
establishing the new works, will be found as to one-third by the 
operating company, and as to two-thirds by the authority. The 
capital required, however, for acquiring the existing undertakings 
will be entirely supplied by the authority. When purchased the 
undertakings will become for a period of 50 years the property 
of the operating company subject to certain payments to the 
authority. i 

Under these provisions, of a total capital expenditure on the 
new undertaking of £14,500,000 in 1920, no less than £12,000,000 
will be found by.the authority on the credit of the rates and only 
£2,500,000.by the operating company. 

The first duty of the operating company will be to acquire their 
own constituent undertakings, paying for them the market price, 
with all that this entails. Payment will be made in electricity stock, 
having as security not merely the new undertaking, but a3 unlimited 
right of calling on the ratepayers of London in case of default. Let 
it be assumed that the ardent hopes of the promoters fail to matc- 
rialise in their entirety and that consequently the operating company 
fails to meet its stipulated charges. The new undertaking will then 
revert to the authority, and the operating company may lose part of 
its capital. But the operating company is composed of the existing 
companies, bought out at a not unhandsome price and receiving 
municipal stock in place of private compaay stock. This exchange 
of stock in itself represents a premium on acquisition amounting to 
an enormous sum. The loss of the existing companies ean there- 
fore he only relatively small, But the deluded ratepayer will be 
loaded with millions of electricity stock, having peid far more 
onerous terms than those which were his free gift in 1931. Have 
these financial proposals been adequately considered ? Is the rate- 
payer as well protected as the existing companies ? 

Failure on the part of the operating company means hanging a 
millstone of debt round London, hampering the development of 
electricity for years to come. The Finance Committee of the Lon- 
don County Council themselves state “‘ it is obvious that there must 
be an clement of financial risk in any such comprehensive and far- 
reaching scheme as is now proposed." They console themselves, 
however, with the thought that if an operating company can be 
formed it will be a test of the soundness of the proposals. The tes: 
i»notre-assuring. 
— (To be concluded.) 
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m CORRESPONDENCE. 


——— 
RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE, ELECTRICIAN. 


Sir: If it is fair for Mr. Dammond to apply tlie test-of a 
double earth fault to the inductive system it is equally fair to 
apply the test of a " cross " to the system he favours. As he 
hesitates to say what effect he will get with a cross he pre- 
sumably allows judgment fo go by default. Why require 
iníallbility in the inductive system only? A non-contact 
method of communicating signals from the line to the engine 
is so obviously desirable that the claims of the inductive system 
are not likely to be so airily dismissed as Mr. Dammord 
supposes. 

No electrical signalling system is immune to wrozg side 
failure, assuming certain éarths and crosses to exist. 

As to Mr. Dammond's criticism of the Great Western system, 
I explained in my previous letter that the circuit diagram? in 
Mr. Stanier’s Paper are elementary and do not represent 
practice. (In case it may be thought I speak without warrant, 
I should say I am responsible both for the diagrams and the 
actual circuits.) Yet Mr. Dammond persists in criticising the 
diagrams and ignoring the circuits actually in use. 

There is a considerable opinion against visual indications. 
If Mr. Dammond really voices the opinion of hundreds of drivers 
working under English main line conditions he is entitled to 
speak confidently. His position will be strengthened if he 
makes good his assertion. This phase of cab signalling at least 
can be approached with an open mind, for here there are no 
axes to grind. Visual indications, if considered desirable, can 
be introduced in any of the various cab signalling systems, and 
there is no difficulty in multiplying signalling positions, or 
giving a variety of visual or audible indications if they are 
required. It is a psychological not 2 technical problem. In 
all kinds of locomotion the better the outlook the greater the 
safety. In multiplying indicaticns in the cab there lies the 
danger that the remedy may prove worse than the disease. 

Àn American railway manager once remarked to a man try- 


ing to sell him de-rails to put trains off the line if they ran past. 


signals, that it was not likely he would buy anything to put his 
trains off the track when he spent most of his time trying to 
keep them on. Similarly the English railway manager may, 
perhaps, not be buying cab signals of the type that encourages 
drivers not to look out when he has trouble enough that way 
already.—I am, &c., 2x 
Reading, Feb. 1. C. M JACOBS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I think it right to inform you that Mr. Jacobs asked my 
permission in writing to reply to Mr. Dammond's criticism ct 
the Great Western system, and as Mr. Jacobs is one of the 
inventors I, of course, agreed, but it is quite untrue to supgest 
that any assistance was required or invoked by me. Also, as a 
matter of fact, it is absolutely untrue to suggest that tho Great 
Western cab signalling system has produced dangerous errers 
on the Midland Railway. 

I think you will agree that a correspondence on Mr. Dam- 


mond's lines will serve no useful purpose.—[I am, &e.. 
Derby, Feb. 1. J. SAYERS. 


THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: It seems necessary to question seriously the eXag- 
gerated notions which have got atloat in regard to the conduc- 
tivity of the rarefied upper regions of the atmosphere and it 
influence on transmission of wireless signals. The argumen: 
commonly used implies that a conductivity at least comparable 
with that of sea water is involved. Where is the authority for 
such a statement ? mE 

So far as I am able to find such conductivity has only been 
observed when the degree of ionisation is that associated with a 


comparatively high degree of luminosity, due to the application . 
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of large electrical stresses and a consequent state of vigorous 

It is open to very serious’ 
doubt whether anything remotely approaching such conduc-: 
tivity can exist in the carch’s atmosphere under normal condi- 


electrical action in a rarefied gas. 


tions.—1 am, &c., 
Cambridge, Jan. 27. 


REFLECTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


J. E. TAYLOR. 


SiR: I have rezd with interest the rcmarks regarding the 
Wardle Engincering Co.’s lantern in your current issue, in 
which reierence is made to my design of reflector, which you 

The Wardle 
Engineering Co., and possibly others of your readers, secm to 
have misunderstood the object cf this reflector. It has not 
heen introduced as an example of the best type oi fitting it is 
possible to employ for street lighting purposes, but-merely as 
an expediency to mect the present circumstances, and, as: 
pointed out in your article, it is intended to be adapted at a 
cost of a few shillings to any existing lamp, either gas or 
electric, in preference to the prezent inefticient method of paint- 


kindly described in your issue of the Ist inst. 


ing the globes. 


The point raised by your correspondents, that. to obtain an 
even illumination it is very important to get the meximum 


Fires.—As regards fires, if the result of sales is an index, the hot- 
ber fire is rapidly superscding the lamp radiator as an heating 
medium, except in special cases. The reason for the public's pre- 
dilection for this type does rot readily appear on the surface, but the 
gereral view is that they give out more heat. Fora given amount of 
energy this is not so; what is meant is that more kilowatts can be 
corcentrated and converted in a given space with the hot bar than 
with the lamp type. There is the added advantage in the former 
that toasting cad grilling in a '* Dutch " oven, &c., can be effected, 
znd the renewal of scctions is cheap. 

Cookers.—I should like to comment briefly on the recent develop- 
ment of electrical cookers, the designs of which in recent years have 
been of considerable interest to me. The fight betwoen price and 
quality has been steadily progressing, and at present a thoroughly 
reliable article can be obtained at a reasonable price, provided: all 
claborations are excluded. A cooker built on similar lines to a gas 
cooker, of cast iron, having removable fittings, with hot plate and 
grill on top of oven and without circuit indicators, thermometer and 
inspection window, &c., appears to give satisfaction in the majority 
of cases (!.c., its operation is better than a gas cooker) and, perhaps 
generalising, the simpler the machine the less trouble it will give in 
the long run. There does not appear to the writer any valid reason 
why the simpler class of cooker could not now practically be stan- 
dardised, in order that quantities could be manufactured in big 
betches, and the selling cost reduced. The standardising of hot 
plates might present difficulties, The writer is still of opinion that 
the radiant heat (red hot) plate will be ultimately the most. satis- 
factory type. Rapid operation ean never be effected if the heating 


candle-power very near to the horizontal is quite true, but it 
should be borne in mind that as the angle cf maximum intensity 
is raised the value cf the candle-power must be increased 
cnormously if any illumination 1s to be obtained at that angle 
worth having. Vor example, whilst the lantern described by 
the Wardle Engineering Co. gives its maximum candle-power 


element has to heat up an iron plate as a preliminary to the heat 
boing passed on to the cooking vessel. 


DISCUSSION. 
Mr. W. G. PickvaNcE said the chairman assumed that the mere 


at 17 deg. below the horizental, the horizontal illumination 
given by this ray is only 5 per cent. of the maximum illumina- 
tion occurring bencath the lamp, or, in other words, in order fer 
this lantern to give a uriiorm illumination over the 80 ft. 
radius referred to, its maximum candle-power would have to 
In the " Beuttell "' 
reflector the corresponding ratio of the illumination given by 
the maximum ray to that beneath the lamp is 50 per cent , the 
resulting illumination given by two such reflectors being there- 
fore approximately uniform with the illumination below the 


be 20 times thet shown by the polar curve 


lamp.—I am, &c., 


London, Jan. 26. ALFRED W. BEUTTELL. 


CHAIRMAN'S ADDRESS TO THE “POINT FIVES."* 


Fe We may without doub: say that we now have establishel z 
domestic tariff on sure foundations, which will holl its owe, sod 
certainly continue to bring converts when thcy appreciate the 


significance of what is happening. Its foundations are the founda- 


tions of all commercial success—viz., simplicity end economy for the 
consumer, progress and profit for the supplier. Is it not time tha‘ 
the energy of this association wes concentrated on reclaiming another 
field, and one which is more difficult to handle than the residential 
one? I refer to the trading class of property. covering shops, 
The czormous veriation in the rateable value of this 
class of properly. depending on its position, is a serious drawback to 
the elaboration of a ratesble tariff, but it docs not eppeer to be 


hotels, &c. 


insurmountzble. 
A rate based on «sliding scale of percentages on rate ble value and 


a fixed price per unit worked out t s the result of combinel experience, 
is, in the writer's opinion, a tariff which cou'd b» utilised siyen- 
lageously and with profit to all concerned. The higher rated pre- 
mises would haves lower percentage charge oa the rateable value thar 
the smaller ones. ‘The general lines of the tariff being arrived at, it 
could be pigcon-holed until 2n opportune time arrived to put it into 
force in a perticular district. The combined opinion of the associa- 
ton would in this ease have considerable weight in putting sucha 


terif into operation. ‘There are row a number of big shops which 


use artificial light in their interiors for all the working hours of the 
day and for many months in the year, for which, where c flat rate of 
charge is in- force, ge3 illumination is employed. This would at 
once be rectified if a tariff on the above lines were in force. 

I hope I shall not be traversing the observations contcizel in past 
addresses if I say a few words oa appliances. ` 


i * Abstract of Mr. H. Gray's address to a meeting of the * Point Fives,” 
teld in London on January 15. 


I 


establishment of a low domestic tariff would bring in business without ` 
any further efforts. Surely the chairman did not mean to suggest that, 
now they had established a satisfactory rate, all they have to do was to 
sit down and wait for the beginess. He certainly did not seo that,- 
having now established an association with the sole object of developing 
the domestic electric supply business, they should, so to speak, disband 
themselves and reconstruct the society with an entirely different object. 
Shop lighting did not need the aid of a special body of engincers for its 
development. Electricity had firmly established itself there, but the 
domestic supply business was different entirely. It was the same problem 
wherever you went, and so far as heating and cooking was concerned, was 
rigidly attached to gas supply. It had been frequently expressed that 
such a demand would ultimately exceed power supply, but whether this 
might be the case in one town, yet not in another, did not influence, in 
his opinion, the fact that the possibilities were so great, and that the 
energies of every central station engineer should be specially directed 
towards any scheme which had for its object the development of the 
domestic load. The ditliculties were to be found in the economical 
operation of gas apparatus, its adaptability and convenience, and the 
unlimited powers possessed by gas supply authorities, whether company 
or local council. He agreed with the chairman that it was time to "' nail 
to the counter " the limiting objects of the association, so that one 
should understand clearly what were the objects, and he suggested, with 
all deference to the opinions of the rest of the members, that the ** Point 
Fives " Association existed purely and simply for the fostering and 
development of the supply of electricity for domestic purposes, and there 
was not the least necessity to introduce any other section into their 
propaganda. 

Mr. S. T. ALLEN did not se» how the rat»able value system could be 
applied to shops, but thought the objects of the association were quite 
sufficiently definite. The association had an enormous field in front of it 
in domestiz supplies and appliances, and it was unnecessary to widen the 
scope of the association to take in other classes of supply. Mr. Allen did 
not believe that the present time was suitable to attempt standardising 
cookers, as development was so rapid and might turn aloug totally 
different lines to the present. 

Mr. A. W. Baran considered that for new domestic supplies a two- 
rate system was all that was required. He emphasised the drawback to 
the industry of the want of hiring powers. 

Mr. F. S. GnocaN also considered that it was impossible to apply the 
rateable value system to shops. and advocated a sliding scale method of 
applying the rateable value system to residences in some districts. Mr. 
Grogan made some useful remarks on the heat distribution in ovens, and 
gave a description of a large electric restaurant in Derby. He gave the 
working details of the restaurant, and added the information that the 
proprietors were entirely satisfied with the result. 

Mr. A. H. Sua vw (Ilford) considered that a suitable tariff for shops was 
the well-known maximum demand svstem, which he had found quite 
satisfactory, the rat»able value system not being applicable. He also 
pointed out that it was impossible to push heating and cooking appa-. 
ratus, even with a low tariff, if the electric supply authority was not in a 
position to hire out the apparatus. He found that amongst his consumers 


the hot bar type of heater was far and away the most popular. 


Mr. T. RoLEs found that in his districts the demand for lamp radiators 
had dwindled to practically nothing. As regards the hot bar type of 
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heaters, the trouble had been to get the heaters from the makers, and not 
to sell them. Mr. Roles referred to the fact that in Bradford many con- 
. sumers were utilising hot bar heaters for other purposes than heating 
rooms—namely, for making toast and for warming in connection with the 
preparation of food. 

. Mr. H. A. NEviLL. one of the most recent Point Fives, gave some in- 
teresting figures showing the great increase in his business since the Point 
Five tariff was instituted for heating and cooking. He also referred to 
the considerable increase in the use of electricity for heating shops. He 
mentioned that his peak load had not been affected by the increase in 
heating and cooking. It was the same amount in kilowatts that it had 
been for over 10 years. 

Mr. W. H. Cooke urged the flat 1d. for all heating and cooking without 
any annual charge, and rave interesting figures from his own district in 
support of his contention that this was a paying business proposition. 

Mr. J. W. Beaucuamp drew attention to the use of electric heating 
stoves, which consisted of a combination of radiant and convecting ele- 
ments, pointing out that by the use of either or both features the maxi- 
mum economy and comfort in heating rooms could be obtained, Re- 
ferring to Mr. Cooke's remarks on heating in shops, Mr. Beauchamp drew 
attention to the fact that shop heating in general could not be expected 
to have the same high diversity as domestic heating, and whilst. like 
domestic heating, was to a great extent winter business, vet a large pro- 
portion of it might be expected to come on across the winter peak. a con- 
sideration, the importance of which would, of course, vary with the under- 
taking supplying energy. l 

Mr. W.C. P. Tapper (Stepney) gave histexperiencewith the maximum 
demand system, how it met the requirements of nearly every class of 
consumer. One explanation. was that, owing to his consumers being 
chiefly long-hour users, they obtained low average rates. M he made 
any change in his tariff for domestic purposes to meet the cooking and 
heating business he should carefully consider, first of all, the two-rate 
meter system. 

Mr. F. M. Lone hoped to qualify before long for membership of the 
* Point Fives" and was seriously considering the adoption of this 
tariff. The point he was most concerned about was whether it was safe 
to give a flat rate of 1d. for radiators used in shops without any addition 
to the fixed charge. He was satisfied that this could be done in the case 
of private houses as the diversity factor was very great, and compara- 
tively few would be on at the peak, but in shops one would expect the 
majority to be in use then. He was interested to know from several 
speakers that in their experience the usc@f radiators in shops was, as a 
rule, reduced in the afternoon before the peak load. In. Norwich the 
fixed charge for shops and business premises was based on the estimated 
maximum demand for lighting. 

Mr. C. M. Suaw (Worcester) said that he was very busy converting 
lamp and non-heaters to hot bar, which could be remodelled at a very 
small cost, thus converting them from obsolete appliances to quite up-to- 
date ones. Speaking on the life of cookers, he mentioned that some 
flour mills in Worcester had a cooker for baking and testing bread, which 
they had had in continual use for nearly 20 years. He stated that if an 
electric soldering iron, with cheap renewable elements, for industrial 
purposes could be put on the market which would be satisfactory, and 
which he could recommend to his consumers, there would be a use for 
900 to 1,000 in one canister factory alone. 

Mr. A. H. NEABROOK agreed that the domestic field. was 
sufficiently large for all the energies of the association, He 
was rather surprised no members had referred to the method 
of heating rooms by thermostatic control. The effect of this 
would be largely to reduce the current consumption and put electric 
heating within the reach of many who could not afford it at present. 
He gave an example of a large thermostatically controlled electric hot 
water system which had been installed at an Oxford-cireus convenience for 
wash-basins. The cost at present was slightly lower than gas, and he 
could see his way to reducing the cost still further by at least 20 per cent. 
He mentioned a block of Hats being erected in his district that were being 
cabled for heating, cooking and lighting bv the builders, Electrically- 
heated hot water was also being installed, and the estimated consumption 
per annum of this block of flats was one million units, or 2,500 units per 
head of population. One was accustomed to looking to a block of flats 
of this size for 50,000 or 60.000 units per annum at a maximum, and this 
example alone showed the enormous field still untouched for domestic 


supplies. 


LEGAL INTELLIGENCE. 


stan e Bassa 
Workmen's Compensation. 


At Wolverhampton County Court last week Mrs. H. Simeox applied 
for an award under the Workmen's Compensation Act (on behalf of her- 
self and her three children) for the death of her husband (‘Thomas H. 
Simceox), who, it was alleged, was killed by an accident on the Wolver- 
hampton tramways during his employment by the Corporation as a 
motorman on Nov. 18 last. 

Mr. Warp (for applicant) said his client alleged that her husband was 
“electrocuted,” and she claimed £245. 2s. 2d. On Nov. 18 Nimcox was 
driving a tramear from Wolverhampton in the direction of Willenhall. 
On the way the car left the rails, Shortly afterwards a car from Willen- 
hall came up, and by means of a cable, power was transmitted to the 


derailed car, Simcox, who had taken up his place on the front of the ear, 


, 
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was seon in a stooping position, and when it was realiscd that he had. 


‘collapsed, the current was disconnected. After artificial respiration had 


been tried without success, he was taken to the hospital, where he was 
found to he dead. A post-mortem examination pointed to the fact that 
the man had died from electric shock. pL di 

The surgeon who made the post-mortem examination said. he did not - 
form any definite opinion as to the cause of death, but it was quite pos- 
sible it resulted from the effect of an electric shock. He could not 
account for it in any other way. 

Another medical witness said Simeox had no disease of the heart 
serious enough to cause death. The condition of the blood pointed to 
** electrocution.” 

For the defence, Mr. H. Lea, consulting engineer, said he tested the 
ar after the accident; and if the insulation had not been perfect it might 
have caused a shock. "he insulation, however, was perfect. 

A third doctor, who examined the body, said there was sufficient dis- 
ease of the heart to eause death at any moment. 

The Jv pag said he was advised by the medical assessor that Simcox 
died as a result of the diseased condition of the heart. Electric shock 
might have determined the cause, but the assessor agreed with him that 
there was ne evidence to show there was an eleetrie shock at all. : Judgment 
was given for respondents, with costs, 


Hamilton v. Marconi's Wireless Telegraph Co. (Ltd.}-0u. 
Friday last the Lord Chief Justice fixed Tuesday next for the hearing of, 
this case. 


- 


PARLIAMENTARY INTELLIGENCE.. 


London County Council (Tramways & Improvements Bill.—The 
Examiners have found that this Bill does not comply with the Standing . 
Orders, and it will, therefore, come before the Standing Orders Committee. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have been — 
specially compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered. Patent Agents, 
70 and 72, Chancery-lane, London, W.C. set 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
15,879 Witpe. Heating by electricity. 
21.732 Pickrorp. Microphones, transmitters, detectors and the like, 
22.359 Perry. Electrical baking apparatus. 
22,537 BaLsiILlig. Wireless telegraph transmitter. or. 
22.575 Hope. Fuses or cut-outs for electric circuits. (Coenate application, 6.122/14.) 
24.274 Hore. Electric fittings specially applicable to fuses. 
27.114 CorE. Spark plugs. : 
27.617 Morrison, Electromagnetic power trasmission apparatus for automobiles and 
other purposes. (12 2,13.) 
28.834 SHEPHARD & McKecunig. Flashlicht signalling systems. a 


E 
1914 SPECIFICATIONS. 
73 Scott. Means for applying electric power to assist, or surplemant. hand rower 
for steering or other purposes. 
165 Horstmann, HORSTMANN, Horstmann, Horstmann & Encar. Clockwork. 
controlled mechanism for onerating gas valves, electric switches. and the like. 
194 Witson. Enhancing the permeability .of magnetic materiai (Cognate appli- : 
cations. 2,197.14, 5,012/14. and 5,844.14.) l 
A method of treating magnetic material to imprcve the magnetic properties thereof. 
which consists in subjecting the material to strong direct-current magnetsing forces 
or to demaenetising forces while it is enclosed in a magnetic shield. 
345 Junco. Speed-recordine. operating-recordineg. or similar instruments or appara 
518 CHRISTIANSEN & WETTERGREEN, Multi-safety-fuseplue for electric cireuits. 
561 Western Evectric Co. (Woodward. acting for Western Electric Co.) Method 
and means for determining and adjusting the speed of rotation of impulses trans" 
mittine devices for automatic telephone exchange systems. i 
749 Vou KAnpo. Suvrorts for electric trolley wires. | 
967 Wape. (Mason.) Dynamo-electric generators. 
1.578 LEIGH & Swainson. Sienalline devices for railroads. i 
1.595 Joun Davis & Son (Dersy), Lro. & Davis. Signalling apparatus more espe- 
cially for use in collieries. . 


tus. ' 


1.975 RavLey. Controlling systems for electric motors. (25,1/13.) 


^ 2.388 Manws. (Beniamin Electric Mfe. Co.) Switches for use in connection with 


electric lamp sockets and the like. i 
3,955 Graze DARLING. (Executrix of John Darling, deceased.) Non-automatic 
couplines for railway vehicles. RC E 
4.133 B.T.-H. Co. (G.E. Co: of America.) Protective devices for electric distribution 
systems. l | - dues 
5,196 FiupLAY. Methods of and apparatus for shaping filaments for electric incances 
cent lamps. ; 
5,38) PucH, Electric re-lizhtine apparatus fcr safety lamrs as used in mines. 
8.499 B.T.-H. C». (G.E. Co. of America.) Electric cut-outs. , 
An electric fuse comprising a conductor of metallic cadmium in the form of ribber 
so thin as to be materially deformed by surface tension when fused. said conductor 
being mounted in an environment which freely permits such deformatior. 
9,594 PEMSERTON. Automatic fre or temperature alarms. 
10.505 JEAL. Regulating device for dvnamo-electric machines. 
11,120 JErrRIEs. Antenne for wireless teleeraphy and telephony. — 
A portable collapsible antenna for wireless telegraphy and telephony. Consisting 
ef end members, spiral antenna wire compressible between said end members. d 
supporting means connected to said antenna wire and slidably associated with said, 
end members, 
12.005 Roperts. Electric-ignition plues for internal-combustion eneines. 


i 


. 23 
for electric 
tramways. (12/6/13,) 


17,267 Royce & Rotis-Rovce (Lro.) Controlling devices for the ignition of internaF ; 


combustion engines, lication 
21,966 Mascon. Mavneto-electric generators for ignition purposes. (Divides appisal@ 
from 29,655,513, Dec. 23.) -° £4 
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THE WIRING DEADLOCK. 


All thosc who have the develo pment oi domestic electricity 
supply at heart will hear with regret that the conference 
between the I.M.E.A. and the E.C.A. has terminated 
without producing any practical result. The “ Electrical 
Contractor" in its February issue reproduces the final 
correspondence between Mr. A. C. CRAMB, Borough. Elec- 
trical Engineer, Croydon, who represented the 1l.M.E.A. and 
Mr. W. R. Rawiines, President of the E.C.A. In his letter 
to the latter, Mr. CRAMB intimates that there can be no 
further concessions made by the I.M.E.A., and in view of 
this fact euggests that there should be a discontinuance cf 
the pourparlers ; he closes his letter with the proposal that 
some absolutely independent arbitrator should be agreed 
upon to whom the mutters in dispute can he referred, 11 the 
hope of a scttlement or compromise of some kind being 
reached. Looking back vpon the negotiations which have 
procecded now for some months it would appear that neither 
side is preparcd to give way on the onc or two vital points 
upon which, after all, the relation: between the parties can 
be brought to rest. After months of fruitless argument the 
rivals are still at the “ Ishall” and “ vou shan’t” stage, from 
which they started. This fact will probably make the 
selection of an arbitrator a matter of the greatest delicacy. 
The situation is further aggravated by the adoption of a 
thinly-veiled tone of abuse by the “ Electrical Contractor ” 
m its current leading article. However obstreperous the 
I.M.E.A. mayseem to be in taking up its present position, 
however parochial may be its outlook, and however per- 
sistently it, may refuse further concessions, the “ Electrical 
Contractor " is verv tactless and a little ill-mannercd in its 
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editorial comment, just published. It is surely too early 
in the procecdings to use the terms “ muddleheaded,” 
‘organisation of washer-women,” " the laughing stock of 
all beholders," &c., in referring to the 1.M.E.A. The E.C.A. 
is entitled to give expression to the rightcous indignation, 
which it undoubtedly fecls, at secing the much advertised 
negociations apparently brought to nought. - But it will be 
better advised, at any rate at present, to refrain from the ob- 
jectionable practice of calling its opponents names. We are 
still of the opinion that all the resources of negociation in 
this very vital matter are not yet exhausted. Although a 
state of war may now be said to exist between the’ parties, 
the E.C.A. has rushed into print with the statement that 
“ broadly considered, the I.M.E.A. declares war on the 
E.C.A., and in very plain terms reminds us that the ques- 
tion of municipal trading is not io be regotiated for, but 
fought for to the bitter end." This is followed by some 
swashbuckling talk of the usual E.C.A. order of what it will 
do when the fighting time comes. Now that ourcontemporary 
is able to look at these words in cold type it may rcalisc how 
very little they will contribute to the peaceful settlement of 
this most unfortunate dispute. Let there be a fight by all 
means, when it cennot be avoided, but at present the entire 
proceedings point to a genuine wish on the part of the 
I.M.E.A. to reach a settlement withou: fighting. The 
suggestion for an independent arbitrator comes from the 
I.M.F.A., and although the “ Electrical Contractor " states 
that “ confined within the four walls of a lmaiic asylum 
such a man might be found,” the problems presented ought 
to be possible of solution by peaceable methods. Rather 
than ridicule the idea of an arbitrator, especially since the 
the suggestion for arbitration has only been made as re- 
cently as January 6th, our good friends, the Electrical 
Contractors’ Association, should endeavour to grasp the 


olive branch. 


Charging Plant for Electric Vehicles.—lu our leading 
article on this subject in our last issue the suggestion was made 
that it behove the manufacturers of plant for charging accu- 
mulators to see that they had suitable apparatus ready to meet 
the demand as soon as it arose, instead of having to wait until 
commercial users had had experience of plant that was un- 
suitable. Since writing this we hear from the Igranic Electric 
Co. that they have a fully standardised unit system charging 
switchboard, designed to suit equally the small user’s garage 
or the large public garage, already on the market. We hope 
to publish a description of this switchboard in our next issue. 


G 
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PS 


IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week Jan. 25, 1915, to Jan. 30, 1915. 


bl 


In view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 

. at foot of Exports.) 


IMPORTS. 


, nto Forkestone.— Holland : Glow lamps, 161 pkgs.—France: Unenumerated, 10; 
glow lamps. 85. 
HaARwicH.—Holland- Elec. lamp parts. 4 pkes. 
Hurt.— Holland; Elec. carbons, 20 pkgs. Sweden. Electrodes, 12 pkgs. 
Lonpon.— Switzerland : Machinery, £4.379; unenumerated, £156. U.S.A.. Elec. machi- 
nery, £227; lamp bulbs, 232 pkes. : carbons. candles. £530; elec. wire. £1,902: unenumer- 
ated, £739. Helland : Lamps, £405; glow lamps. 12 pkgs. ; unenumerated, £155. Sweden - 
. Elec. lamps, £669 ; elec. machinery, £467; telephone materials, £318, 9 pkws. France: 
! Elec. machinery, £40, 12 pkgs. /taly; Wire and cable, £955; elec. wire.49 pkgs. ; elec. 
“machinery. £300. 
LIvERPCOL.— France : Elec. carbons, 54 pkgs. U.S.A.» Unenumerated, 36 pkgs. 
MANCHESTER.— Unenumerated, 23 pkes. 
SOUTEAMPTON.— France; Elec. wire. 4 pkgs.: uncnumerated, 7 pkgs. 


‘EXPORTS. 


To AustRaLasia.—A delaide : Unenumerated, £89. Auckland. Elec. wire and cable. 
£23; machinery, £542; unenumerated, £179. Brisbane. Unenumerated, £254. Dunedin 
Unenumerated, £40. Nelson» Unenumerated. £2607. Melbourne. Wire and cable. £4,102: 
machinery, £1.523 ;unenumerated, £416. Narier ; Unenumerated. £554. Perth: Mach- 
inery. £97. Sydney: Wire and cable. £522: machinery, £437; unenumerated. £1.075; 
wireless telegraph apparatus, £252. Wellingion: Elec. wire and cable, £97; unenumer- 
ated, £606. New Plymouth. Unenumerated. £62. 

ArRICA.— Durban : Mactinery, £176. Port Elizabeth ¢ Elec. wire and cable. £48 ; iron 
telegraph poles, 3 tons. Zanzibar. Unenumerated, £253. Port Sudan: Unenumerated, 
£215; elec. machinery, £40; iron telegraph poles, 10 tons. Port Said: Elec. wire and cable, 
£40. Mombasa. Elec. wire and cable. £20,000. Napier ; Elec. machinery, £130. Kilin- 
dint: Tele. material, £326. 

CHINA.--Shaighat. Unenumerated, £542. Tiertisin: Unenumerated, £141. 

INDIA, CEYLON AND INnrc-CHtiNA.—Bonmbay - Wireand cable, £136; elec. cable, £2.359: 
machinery, £40; unenumeraied, £845: telephone material, £175. Calcutta. Wire and 
cable, £580; elec, wire and cable, £580 ; elec. machinery, £710; unenumerated, £709. 
Karachi: Elec. wire and cable, £159; elec. machinery, £83. Madras. Unenumerated, £20. 
Singapore : Machinery, £40. 

CANADA.—-Moiitregl * Unenumerated, £181, 

U.S. A.— New York: Elec. machinery. £28. 

FRANCE.--Harre ;. Elec. wire and cable, £1,171.  Tr/port: Telephone material, £93. 

JAPAN.— Kioby ; Unenumerated, £494; elec. wire and cable, £160. 

SouTH AMERICA.—-Buenos Ayres. Wire and cable, £7.466 ; telephones, £92. Rio de 
Janciros Elec. wire and cable, £55. Callao: Unenumerated, £43. Monte 
Video * Uvenumerated. £171. PLlolas ; Unenumerated. £2,262. Suntos. Elec machinery, 
£303 ; overhead tramway parts. £221 : unenumerated. £27. 

HcLLAND.-—Hurlingen; Elec. machinery. £50. Rotterdam.» Unenumerated, £1,149. 

PORTUGAL. Lisbon; Elec. wire and cable. £31 : unenumerated, £27. 

SWEDEN. Stockholms Telegraph instrumente, £1,070 ; unenumerated, £40. 

Port SwETTENHAM. - Elec. machinery, £49. 

SAVINILLA,-—— Urnenumcrated, £518. l 


NoTE.—Tho large number of items in these official returns under the 
misleading heading ** unenumerated ” relate to what is described as 
v electrical goods " and “ electrical materials." 


BUSINESS NOTICES. 


Mr. Arthur J. Cridge, who has for the past four vears managed 
the meter department of the Electrical Co. (Ltd.), has accepted a 
position in the transformer department of the British Westinghouse 


Co. He went to Trafford Park on Feb. 1. 


Small Electric Motors (Ltd.) has been formed to take over the 
electrical business of Messrs. F. W. Potter & Co., of Phipp-street, 
Great Eastern-street, London, E.C. The new company will manu- 
facture a.c. and c.c. motors, dynamos, fans and switches. 


We are informed that Mr. W. A. Brown, M.L I. E., has resigned his 
appointment as distributing engineer to St. Pancras Borough Council 
after over 17 vears’ service. to take up a position with the Pirelli 
General Cable Co.. of Southampton, as manager of the underground 
cables sales department, and that he will be located at headquarters, 
144. Queen Victoria-street, after the Ist prox. 


In future all papers, correspondence, &c., should be sent to the 
new offices of Messrs. Hans Renold (Ltd.), Burnage Works, Didsbury, 
Manchester. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against John G. M. Hilton, electrical engineer, 103, Ex- 
chanee-buildings, Birmingham. are to be sent to Mr. A. S. Cully, 191, 
Corporation-street, Birmingham, by Feb. 17. 


The discharge of Wm. Walker (trading as David Smith & Co.), 
dealer in electric lamps, &e., formerly trading at 2 and 3. Red Lion- 
court, Fleet-street, London, E.C., is suspended for two years from 
Dee. 15, 1914, with liberty to apply to vary the order in six months, 


A first and final dividend of 31d. is payable at the O.R.’s, 14, 
Fiztree-laue, mheflüeld. to creditors of Wm. Hy. Pease, electrical 
engineer, laiely trading at Royal Hotel Shops, Scarborough, and 19 
and 20, Baxter-gate, Doncaster, 
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QT: 
E ELECTRICITY SUPPLY. E 


REALTOR 
EXTENSIONS, 


Greenock,— Early in January the Secretary for Scotland granted 
the application of the Corporation for sanction to borrowing £30,000 
for the electricity supply department, and at a special meeting of the 
Corporation last week it was decided to make application for power to 
borrow a further £20,000. 

It was reported that at present several shipbuilding and engineering 
establishments which take current from the Corporation are very fully 
employed, and the Royal Naval Torpedo Factory, which is also supplied 
by the Council, is working at the fullest possible pressure, From a state- 
ment by the burgh electrical engineer (Mr. F. H. Whysall) it appeared 
that the total capacity of the generating plant was 11,900kw., only 9,000kw. 
of which was modern alternating current plant, and that it would be 
impossible to meet the obligations of the department next winter without 
an additional 5,000 kw. set. As a considerable time must clapse before 
the new plant could be installed, it would be necessary to make prepara. 
tions now for those anticipated requirements, 


Hull.—As stated in our last issue (p. 576) the deputy clectrical 
engineer (Mr. J. F. Magoris) has reported that certain extensions to 
plant will be required in the near future, necessitating further capital 
expenditure. 

Mr. Majoris, therefore, suggested that before making application for 
sanction to borrow the amounts already authorised by the Electricity 
Committee he be instructed to report on the extensions a ove referred to, 
and to furnish the committee with an estimate of the amount which will 
be necessary to expend, Mr. Magoris has accordingly been authorised 
to furnish a report on the proposed extensions and his estimate of capital 
expenditure required. 

Liverpool.—'The City Council have received sanction to borrow 
£10,000 for extensions of the electric supply mains. 


Maidstone.—' The Council have decided to instal a 1,000 kw. 
Ljungstrom turbo-alternator at the electricity works. 


Nottingham.— On Monday the City Council adopted a recom- 
mendation to apply for sanction to a loan of £20,000 for extensions 
of mains and services. 


Salford.—The Corporation is recommended to authorise the pur- 
chase of an additional turbine-driven boiler feed water pump and 
feed water heater at the electricity station. 

Stoke-on-Trent.—'l'he Council recently received a letter from the 
L.G. Board to the effect that they have had under consideration the 
report made by their inspector (Mr. Hooper) on the application for 
sanction to borrow £56,230 for electricity supply extensions. 

The Board desired to know what steps the Council propose to take 
with regard to the overdraft. of £6,890. Is. 4d., and they intimated that 
they were not prepared to sanction a further loan in respect of land for the 
power house 

The Town Clerk has now been instructed to communicate with the 
Board giving an undertaking that the Electric Supply Committee will 
liquidate the overdraft referred to during the next three years. 

The Reeruiting’ Department of the War Office has recently informed 
the Council that recruiting officers have been instructed that on no ac- 
count. should skilled employés of concerns such as electric light under- 
takings be accepted for enlistment unless they are in possession of a ctr- 
titicate from their employer that their services can be spared, and that 
in the case of those employed on unskilled labour, reasonable time will be 
given for reliefs to be found from men who are unfitted for service hefore 
they are accepted. 

Wednesbury.—At the meeting of the Council on Monday Ald. 
Griffiths criticised a proposal to pay out of an existing loan for new 
mains the cost of laying a new cable at. King's Hill, and contended 
that the expenditure should either be charged to capital outlay on the 
new works for supplving King’s Hill or defraved out of revenue. 

In reply, Ald. Prircnarp said the committee had been faced with a 
serious difficulty through the existing generating station proving inade- 
quate to cope with the demands upon it. To meet the situation they 
decided on a scheme under which a transformer station had been erected 
at King’s Hill, and when that was got into working order there was every 
reason to anticipate that the disabilities which users of current had been 
placed under would be obviated. The committee were now laying new 
mains simply be cause the growth of the demand for electricity made 1t 
necessary. 

GENERAL. 

Blackrock (Dublin).— Last week Mr. P. C. Cowan, chief engineering 
inspector of the L.G. Board, held an inquiry into the application of 
the Urban Council for sanction to loans amounting to nearly £15,000. 
The principal item was a loan of £13,000 for an electric supply lighting 
scheme. 

Mr. (Lancy, K.C. (for the Council) said the scheme had been con- 
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sidered for vears, and they had taken the advice of experts on three or 


four different schemes. 
Mr. J. P. Tierney and by Mr. G. W. Spencer Hawes (Messrs. May & Hawes) 
A canvass had shown that the Council were certain of à number of con. 
sumers. As to the contention that Blackrock should have combined 


with Kingstown. it so happened that that particular scheme and joining 


with Kingstown had been considered. Mr. Hawes would tell them that 
not only from the general point of view, but also from the scientific, it 
would be more costly and less favourable to the consumers than an inde- 
pendent supply for Blackrock. 

A number of local witnesses having given evidence, 

Mr. J. P. TIERNEY, electrical engineer, who prepared the scheme, said 
it was proposed to charge dd. per unit for private lighting, 44d. for in- 
stitutions, 2d. for power, pumping and public lighting. The estimated 
capital cost was £12,500. At the end of three years he believed. the 
scheme would pay. 

Mr. 8SreNCER Hawes, consulting engineer, supported the scheme, and 
said that, in his opinion, the Blackrock scheme had been carefully and 
properly devised, and, more than that, devised on lines that would assure 
an cflicient and reasonably cheap supply of electricity for Blackrock. He 
thought the estimates had been carefully compiled. With quite a mode- 
rate volume of business, the undertaking could be made self-supporting. 
The proposed system was absolutely the best for Blackrock. With 
reference to the question of joining with Kingstown, he said the joint 
scheme would necessitate the adoption of an alternating-current scheme, 
and the two districts were not capable of providing a sufficiently large 
and diverse demand to assure the economical operation of such a system. 

Burnley, —The Electricity Committee have decided they cannot 
sec their way to consent to the enlistment of Mr. J. E. Starkie, the 
borough electrical engineer, and of Mr. Taylor, assistant engineer, 
and Mr. G. D. Clegg, switchboard attendant. 


Doncaster.— At the recent town's meeting the clauses in the Cor- 
poration's Bill relating to the supply of electric fittings, &c., on hire 


were rejected. 


Dover.—The clectrical engineer (Mr. É W. Woodman) is ex- 
periencing difficulty in obtaining coal deliveries, the contractor's 
agent having expressed the opinion that the contractors were under 
no obligation to supply during the war. The Electricity Committee 
is of opinion that the terms of the contract should be complied with, 
but the chairman and electrical Engineer have been empowered to 
make an arrangement with the contractors. 

Dublin.—The Corporation are recommended to amalgamate the 
Lighting and Electric Supply Committees. 

Eccles.—Tho electrical engineer (Mr. H. W. Angus) reports that 
Lance-Corporal Mulliner, the assistant electrical engineer, has been 
offered a commission as second lieutenant. 

The Council has been recommended to increase the salary of Mr. E. J. 
Gilbert, station superintendent, to £3 per week, and that of Mr. F. Clark, 
senior clerk in the electricity department, to £115 per year. 

Hammersmith (London).—The Electricity Committee has been 
considering four tenders received for the supply of mechanical stoker 
coal for one, two or three years. 

Each of the tenders added conditions as to purchase and delivery, 
which, in the committee's opinion, made the acceptance of such tenders 
virtually without value. — In these circumstances the committee came to 
the conclusion that it was undesirable to accept any of the tenders for tlie 
period suggested, but, with the object of maintaining the coal reserve, it 
felt it was of the utmost importance that every opportunity should. be 
taken to secure offers which may preseut themselves for the supply of a 
satisfactory coal up to à maximum quantity of 3,000 tons. 

Horrabridge.— The formal inauguration of the electricity supply 
took place on the 27th ult., when Mrs. F. Collier switehed on the 


current for publie and private lighting. 


Jarrow,— Palmer'a Shipbuilding Co. have decided to erect a large 
electric power station on a site near their blast furnaces. 


Keighley.—On Tuesday the Corporation decided to increase the 
salary of the borough electrical engineer (Mr. H. Webber) by £75 per 
annum, | 

lt was stated that Mr. Webber had been on the short-list for a better 
position, and the increase was proposed as an inducement to him to stay. 
Ar. Webber had had charge of the installation of their new plant, the 
work in connection with which was not vet completed, and the Electricity 
Committee felt it was a great mistake to make a change of engineers at 
such a time. 


London County Council.—On Tuesday it was agreed to present 

petitions against the Metropolitan District Railway and the London 
Electric "upplv (No. 2) bills. 
London and District. Electricity Supply Bill.—On Tuesday the Parlia- 
mentary Committee submitted. a recommendation to confirm the 
resolution of the Council to proceed with the London and District Elec- 
tricity Supply Bill. 

After discussion a vote was taken, and as there was not a sufficient 
majority the resolution fell through. ‘The result is that the Bill will not 

proceeded with. 
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Insurance.—The Highways Committee reported having re-insured 48 
boilers and superheaters and 24 economisers at Greenwich generating 
station with the British Engine Boiler & Electrical Insurance Co. (Ltd.) 
at à nct annual premium of £51. 

The same comniittee also reported that thev had decided that when 
contractors are required to insure goods in respect of which pavment on 
account is being made by the Council, such goods shall be insured against 
fire, accident (other than war risks) and burglary (when the goods con- 
sist of small articles) when at the contractors! works and during transit 
to the Conncil's premises. Contractors will also be required to insure 
machinery, buildings, &c., against fire during the period of maintenance. 


Poplar (London).— The Borough Council are recommended to 
grant the following increases in the salaries of the undermentioned 
employés in the electricity department :— 

F. Tait, assistant manager, £262. 10s. to £275 per annum; V. H. 
Cruickshank, station engineer, £237. 10s. to £250; E. R. Ingram, mains 
engineer, £237, 10s. to £250; (€. E. Farrauce, sales manager, £295 to 
£237. 10s. ; C. A. O'Neal, assistant sales manger, £175 to £185; P. C. G. 
Westlake, charge engineer, £175 to £185; W, E. Plowman, charge engi- 
neer, £175 to £185; JJ. Forsyth, £162 10s to £175; C. W. Coppinger, 
charge engineer, £150 to £162. 105, ; A. E. Ricketts, sub-station engineer, 
£150 to £162, 10s. . ; 

Southampton.— The Electricity Committee, reporting on the sug- 
gestion that a different method of charge for electricity for domestic 
purposes should be adopted, recommend that no alteration be made 
at present. The matter has been before the Council for some time, 
and has caused a good deal of discussion, but the advice of the Com- 


mittee has now been adopted. 
Willesden.—The Electricity Committee report that during the 
Christmas quarter of 1914 the number of units used was 1,387,533, 
compared with },431,374 in 1913, and 1,211,760 in 1912. 
Wimbledon.—Consumers have received notice that, owing to 
difficulties in the transport of coal, the electrice supply department 
may be compelled to restrict the output of electricity for all purposes. 


TRACTION NOTES. 


Aberdeen.— The Tramways Committee have decided to obtain 
independent expert advice on the proposed purchase of the Suburban 
Tramway Cows system. The company is willing to hand over 
their undertaking on the basis of a cash payment of 30s. per share. 

Aeerington.— ‘Three new single-deck tramcars have recently been 
put into service on the Corporation tramways and two double-deck 
cars are on order. 

The car bodies and trucks were built by the Brush Co. and the elce- 
trical equipments were supplied by Messrs. Dick, Kerr & Co. 

Doncaster.—The formal inspection of the new Balby tramway 
route took place on Wednesday afternoon, after which the line was 
opened for traflic. 

Leeds.— The Tramways Committee have decided to discontinue 
the insurance of third-party risks in March, and a municipal scheme 


has been devised for meeting elaims. 
South Shields. The Tramways Committee are desirous of pur- 
chasing the loeal light railway and negotiations are to be opened 


with Jarrow Corporation on the subject. 

West Bromwich.— The Highways Committee reports that the 
petrol omnibuses which run between the Old Church. and Greet’s 
Green. have been requisitioned by the War Oflice, and in regard to 
vehicles to take their place they recommend that four electric chassis 


be purchased. 

York.—The Electricity and Tramways Committee have instructed 
the City Engineer to purchase the rails and materials for the con- 
struction of the Hull-road and Haxby-road tramway extensions, 
Tenders are to be obtained for six additional double-deck cars, 


TELEGRAPH NOTES. 


The War and Submarine Cables.— Writing from the Fanning Island 
submarine cable station of the Paeifie Cable Board, a correspondent 
to the " Western Morning News " states that the first intimation the 
station on the Island received of the approaching vist of the German 
cruiser " Nürnberg ” was the report from the native watchman that 
a dark object had appeared off the Island. The correspondent con- 
tinues :— 

It. was on Sept. 7 at 4:30 a.m. we received this report, and when day- 
light came this dark object was discovered to be a warship tying a French 
She lowered two boats, which were met on the shore by our super- 


flag. 
This party saw that 


intendent and half-a-dozen members of the staff, 
a Maxim gun was fixed in the bow of the first boat, which, after nego- 
tiating a dangerous course, reached shallow water and the sailors on 
board jumped out and waded ashore and took prisoners the superin- 
tendent. and the members of his staff. The Maxim was then trained on 
to the cable quarters and the office. The sailors, about 30 in all, were 
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fully armed with rifles, rovolvers, &c. I was on duty in the office and 
just had time to tell the operators to inform Suve, the other end of the 
cable, of the incident, when a German officer burst into the office and told 
us to hold our hands up as we were ‘prisoners. The sailors who were not 
covering us with their revolvers procceded to smash the cable instruments 
with hatchets. Some of these instruments cost £1,000 each. They 
hauled down the flagstaff, took possession of the Union Jack, blew up the 
engine room (in which were a new electric lighting and refrigerating plant), 
dynamited the cable, and then a collier, which accompanied the cruiser, 
went further out to ¢ca and grappled for and picked up the shore end of 
the cable and cut it again. £700 in gold was taken from the superin- 
tendent’s office, some private official papers, 20 rifles and about 11,000 
rounds of ammunition belonging to the staff Rifle Club. The officers of 
the “ Nürnberg " were most polite—and one of them informed us of 
their intention to shell the station from outside. l 


A 
EMPIRE NOTES. o È 
T 


| 

ustralasia, —At a recent meeting Sydney Council decided that in 
view cf a report by the city clectrical engineer (Mr. H. R. Fortes 
Mackay) in Nov., 1914, regarding the possible necessity tor additional 
plant to mect the demand for electricity in the winter of 1917, Mr. 
Mackay be authorised to prepare specifications for two 12,000 kw. 
turbo-gencrators and the boilez-housc equipment necessary to pro- 
vide steam jor one cf these machines. 

In view of reports by the city solicitor and Mr. Mackay on a letter 
from Messrs. Gibson, Battle & Co., regarding the position of the principals 
of the Council's contractors (the Australian Metal Co.) the Council will 
proceed with the contract entered into with the Australian Metal Co. for 
the supply and erection of a battery at Phillip-strect sub-station. 

It is expected that the new tramway linc from Camberwell to Mel- 
bourne (Victoria) via Hawthorn and Swan-strect, Richmond, will be open 
for traffic next Sept. The Hawthorn Tramway Trust, which is carrying 
out the undertaking, has let a contract for the supply of sleepers of Vic- 
torian red gum. Tenders for rails were received on Jan. 16. It has been 
decided that wherever possible substantial preference will be given to 
Australian manufactures and material. Australian makers of car bodies 
have been invited to send in prices for cars, to be built as largely as pos- 
sible of Australian timbers. The result of the first year's operation of 
the Port Melbourne electricity supply undertaking isa smallloss, Receipts 
were £2,512, and expenditure was £2,751, including capital charges. ‘Ihe 
apparent deficit of £239 will be reduced to £40, when consumers’ accounts 
are all in, there being £199 outstanding at date of the balance. A sub- 
stantial profit is looked for next vear. 

The Fitzroy and Northcote (Victoria) municipalities have agreed to the 
construction of an electric tramway to connect with Preston. The report 
of the Parliamentary Standing Committce on Railways on the scheme 
stated that the Committee had recommended thet authority ke given hy 
Parliament for the constitution of the proposed tramway trust, subject 
to usual conditions cs to hours and rates of pay of the employees; the 
right o* Parliament to revise fares at any time without compensation ; 
and em powering any general authority which might hereafter be created ' 
to take possession of the tramway. An alteration was recommended to 
the effect that Fitzroy shall take 27 parts of the liability connected with 
the scheme instead of 21, Northcote 15 parts instead of 21, Preston taking 
23 parts as originally proposed. 

The Victorian Minister of Railweys recently received the report. of 
Messrs. E. B. Jones, acting secretary to the Railways Commissioners, and 
T. B. Molomby, superintendent of passenger trafic, on their eight months’ 
tour of inspection of electric railways in Great Britain, Europe and the 
United States. They state their opinion that the determination to con- 
vert the Melbourne suburban railways to electric traction will be thor- 
oughly justified by results, and that the scheme will produce a system 
that will be the largest suburban railway system and the equal of any, 
and the superior of most other, svstems elsewhere in regard to the 
character of the construction and equipment and the convenience and 
comfort of travelling. They proceed to give statistics relating to Euro- 
pean and American electric lines, and remark that they were impressed 
with the rapid acceleration, terminal advantages and cleanliness of 
electric railways, but they call attention to the fact that in the instances 
of the exceptionally high frequency of service noted on electric railways 
the lines were used entirely for suburban passenger traffic, and either 
elevated or underground, and consequently there are no level crossings: 
such as there were in Melbourne. | 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate ” says Buenos Aires 
City Council have conceded to the Anglo-Argentine Tramway Co. a 
period cf one year in which to commence the work on the subter- 
ranean line from Retiro to Constitucion, this period to commence 
from the moment in which the war in Europe ceases and peace has 
been officially declared. 

The City & Suburbs of Buenos Aires Tramways Co., concessionaires of 
a tramway line from the Municipal boundary to the Tigre, having found 
it impossible to comply with the requirement that the works of the first 
section should be terminated within 15 months have been granted 18 
months in which to complete it. 


| 
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-electric cable and wire. 


Holland.—Thc British Consul-Gencral in Rotterdam states that he 
has been informed that there is a demand in the Netherlands for 
Communications should be addressed to the 
British Consulate-General, Rotterdam. ! 

Norway.—The Acting British Vice-Consul at Christiania report; 
that the electric power company at Drammen intends to rebuild and 
enlarge it5 power station at an estimated cost of nearly £4,000. 

This is said to be due to a contract recently made with a cement com. 
pany which is about to erect a factory in the locality and will require 
about 800 n.r. Neighbouring villages have also asked the electric power 
company to supply them with light. —— l 

Russian Patents.—1t is announced that the Council of Ministers 
has decided that the Russian patent rights held by citizens of hostile 
nations shall be cancelled, and that the State shall take over the 
patent rights in regard to inventions which may be used for 
purposes of national defence. l 

Spain.—A recent report from the United States Consul at Valencia 
says certain classes of electric wiring devices and supplies will soon 
be in demand there. | 

The goods in greatest demand and the approximate retail prices at 
which they must be sold are as follows: Lamp sockets (bayonet), 9d. 
cach ; push buttons, 1s. 104d. ; wall switches, Is. 14d. ; fuso boxes, 3s. ; 
cleats, 2d. per pair and upwards ; shade holders, 5d. ; glass shades, up to 
4s. S4d.; metal and porcelain shades, up to Is. 14d. ; metal filament 
lamps, up to 75 c.p., maximum pricc Is. 104d. These prices represent 
the better grades of German make. Personal representation is advisable. 

A concession has been granted to the Sociedad Aninima Hidro-Ele:- 
trica Ibérica to utilise the waters of the Rio Mijares (district of Fanzar a) 
at the rate of 10,000 litres per second, for the production of electric power, 


MISCELLANEOUS NOTES. 


Customs’ Decision.—-4 Customs’ decision was published on Nov. 5 to 
the effect that sanding @pparatus (British or foreign) for use with 
straight air pressure brakes oi tramcars can be imported into New 
Zealand duty free. EL 


Electrical Trades Union.—Wc arc informed that a general mecting 


of London members was held on the 30th ult. The report of the 


joint board of the L. E.M. A. and the E. T.U. was read by Bro. Potter, 
who stated that the period of six months' trial of the London Elec- 
trical Masters’ Association working rules having expired, the board 
had draited a report which was being placed before both Associations. 

The board, which met on four occasions, had dealt with a number of 
complaints as to certain breaches of the rules by members of the Masters’ 
Association and non-members. The result of the board's action as 
rogards members had be»n generally satisfactory ; but as regards non- 
members, although th» action taken by the board had in some cases 
tended toward improved conditions, in others it had olicited no response. 
No complaint of a breach by the men had been received. In these cir- 
cumstances the board would recommend the Association and the Union 
to consider the possibility of bringing any pressure to bear in the case of 
unfair conditions being employed. 

The Union's representatives had on several occasions raised the 
question of amending certain rules, but owing to the powers of the board 
being limited to the investigation of complaints of non-observance or 
cases of hardship where the rules are observed, and giving interpretations 
of the rulesfor the guidance of members, the board were precluded from 
making any suggestions in that direction. The board would advise that 
the scope of the inquiry should be extended to allow the consideration of 
alterations to the rules should such alteration be thought desirable, and 
any recommendations be submitted to the Masters’ Association and the 
Union. ‘The board recommendee that a Committee similarly constituted 
to the present one should continue to sit and to meet every two months. 

The report was adopted, and tho following resolutions were also carried : 

That an application be made to the London Electrical Masters’ Asso- 
ciation for an advance of wages to 1s. per hour, with a 48- hour week. 

That the delegates to the joint board move for the deletion of the 
disability clause and all reference to pipe fitters and improvers from the 
working rules. 

Immingham and Grimsby Tide Tables for 1915.—We have received 
from the Great Central Railway Co. a copy of the Immingham tide 
table for 1915. 

This neat booklet, which has been produced in pocket size, gives the 
high water and low water tides at Immingham for cach day of the year, 
iu addition to useful facts and figures, charges, steamship servic2s, &c.. 
respecting the ports of Immingham and Grimsby. Copies will be sent 
free on application to Great, Central Railway Publicity Office, 216, Mary- 
lebone-road, London, N.W. 

National Dye Scheme. — The members of the enlarged Provisioual 
Committee of users of dyes, which is conicrring with the Board of 
Trade as to a scheme for the establishment of a national dye-making 
industry, are :— i 

Sir Algernon Firth, Sir Frank Hollins, Sir Mark. Oldroyd, Mr. H. W. 
Christie, Mr. J. Clarkson, Mr. Charles Diamond, Mr. Kenneth-Lee, Mr. G. 
Marchetti and Mr. R. D. Pullar. ; 

The Committee came to a unanimous decision in favour of the adoption 
of a modificd scheme for a national undertaking which it is believed wi 
provide for rapid and effective action to meet the present emergency. on 


D — — € A—M— Pl E ie ee ———— MÀ — — P M 


UMS VIRTU LU LUE 
m t 


mj 


Chel ins 
yrs. 
ttl ibus 
With ism 
Wand sya. 


d the de ái 


dad e Vey 
DS ds 
ali fake bm 
HAV leen 


onus Ty: 


apalagi: 


aur 
day 
ZR 
lassaz > 
ntu 
qme y» 
On T 
mi Bit: 
tie od Fs 


3 r 
A6 epi, 


) 

wien Vc; 
1} for ger 
rej pe. À 


wal 


vari 
"FEE 


... THE ELECTRICIAN, FEBRUARY 5, 1915. 613 

a € 

lines acceptable to the various interests concerned, while capable of future 

development into à more comprehensive scheme. The revised financial 
arrangements have been approved by the Treasury. 


War Relief Fund.—The employces of the India Rubber, Gutta 
Percha & Telegraph Works Company have subscribed £537. 13s. 3d. | on Monday evening next, in the King's Hall of the Holborn Res- 


in the last 21 weeks to the National Relief Fund, British Red Cross | taurant, London, at eight o'clock. , 


- iM. 


TENDERS INVITED. 


Society and Belgian Relief Fund, and they hope to continue to 


may be necessary. a | 
Electrio-Harmonic Society.—A Ladies’ Night Concert will be given 


ni 


E 
om 


Electrical and Tramway Stores, &c, 


distribute £100 monthly between these three funds, for as long as 


Wheatstone Receiving Tape. 


Tenders are invited for the supply of white Wheatstone 
Receiving Tape (schedule No. 1,168) to the Australian Common. 
wealth Postmaster-General's Department. Tender forms, speci- 
fications, &c., from the Commonwealth Offices, 72, Victoria- 
strect, London, S.W. Tenders to the Deputy Postmaster- 
General, Melbourre, by March 16. See advertisement. 


Electrical and Tramway Stores, &oc. 


The Tramways Committe of MANCHESTER Corporation invite 
tenders for Portable Permanent. Way Rails, Tramway Rails, 
Bonds, Oxygen and Acetylene Gas, 'Tramear-type Ampere-hour 


Meters, &c., and for various General Stores, including Motor and 


Controller Parts, Resistances, Armature and Ficld Coils, Lamps, 
Car Switches, Telephones, Insulation Material, Carbon Brushes 
and Carbons, Overhead Equipment, &c.; Cable and Bell Wire, 
Copper, Brass and Steel Wire, Workshop and Permanent Way 
Tools, &c. Schedules from the General Manager of the Corpora- 
tion Tramways, Mr. J. M. McElroy, 55, Piccadilly, Manchester. 
Tenders to Chairman of the Tramways Committee by 10 a.m.. 
Feb. 16. — 

Leens Corporation invite tenders for the supply of Stores for 
the electric lighting department during year ending March 31, 
1916, including Iron and Steel Bars, Angles, Plates, Castings, 
Bolts, Nuts, w.i. Tubes and Fittings, Copper Bars, Strip, Plates, 
Wire, &c., Lead and other Plumbers’ Material, Tool Timers’ and 
Ironmongers’ Sundries and Engineers’ Furnishings, Oils, Paints, 
&c., i.r. covered Cables, Mains Boxes and Fittings, Jointing and 
Insulating Materials, Coal Tar Pitch, Electric Lamps, &c. 
Schedules and forms of tender from the manager (Mr. C. 
Nelson Hefford), 1, Whitehall-road, Leeds, and tenders to the 
d ur (Sir Robert E. Fox), Pearl-buildings, Leeds, by noon 

eb. 20. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for 12 months' supply of Underground and House 
Cables, Flexible Cords, Rubber Goods, Box Compound, Insu- 
lating Materials, Ironmongery, Gereral Engine Room Stores, 
Timber, Wood Troughing, Meter Boards, &c. Tenders (on 
forms to be obtained at 19-20, York-place, Baker-street, W.) 
must be delivered to the town clerk (Mr. James Wilson), Town 
Hall, Marylebone-lane, London, W., by noon Feb. 17. 

St. Pancras (Lonpon) Borough Council invite tenders for t he 
supply of Are Lamp Carbons. Copies of specification, &c., from 
the Electricity Department Offices, 57, Pratt-street, Camden 
Town, N.W. "Tenders to the town clerk, Mr. C. H. F. Barret:, 
by noon, Monday, Feb. 15. 

The Electrical Committee of BRrisTrOoL Corporation invite 
tenders for 12 months’ supply of Arc Lamp Carbons, Joint, 
Junction and Fuse Boxes, a.c. Wattmcters, d.c. Mercury Type 


. Amperce-hour Meters, Boiler Castings and Are Lamp Globes. 


Specifications, &c., frem the engineer and general manager of 
tho clectricity department (Mr. H. Faraday Proctor, M.Inst.C.E., 
M. E. E.), Exchange, Córn-strect, Bristol, to whom tenders are 
to be sent by 10 a.m. Feb. 11. 

The Birmingham Tame and Rea District Drainage Board, 
BrgMINGHAM, require tenders by Feb. 9 for onc year’s supply of 
Electrical Stores, Oils, paints, &c. Specifications, &c., from the 
Board’s Offices, 117, Colmore-row, Birmingham. 

Hatirax Corporation require tenders by Feb. 15 for 12 
months’ Stores for the electricity department, including Lighting 
Fittings and Accessories (lamps, switches, &c.), v.r. Cables, 
Phosphor-bronze Wire, e.h.t. and l.t. Cables, Meters, &c. (forms 
from the electricity offices) ; and for the tramways departmont, 
including Lighting Fittings, Insulating Materials, v.r. Cable, 
Copper and Phosphor-bronze and Steel Binding Wire, Trolley 
and overhead line Materials (forms from Tramway Engineer). 

BLacKBuRN Electricity Committee want tenders by noon 
Feb. 13 for 12 months’ supply of Insulating Materials, Tape, 
Fuse Boxes, Switches, Motors, Motor-starting Switches, &c. 
Specifications from Borough Electrical Engincer. 


PonrsMovTH Tramways Committee require tenders by 
IO a.m. Feb, 16 for Six Months’ Supply of Stores, including 
Insulating Materials, Lamps, Motor Windings, &e. — Specitica- 
tion from the Engineer. 

ItroRD Council want tenders by noon Feb. 23 for One Year's 
Supply of Cables, House Service Fuse Boxes, Lamps, Joint and 
Network Boxes and Meters. Specitications from Mr. A. R. 
Shaw, Electricity Works, Ilford, 

ABERDARE Urban Council require tenders by Mareh 6 for 
Years. Supply of Cables, Meters, Joint. Boxes, Lamps, &e. 
Specifications from the Manager, Electricity and Tramways 
Department. 

BooTLE Corporation require tenders by 9a.m. Feb. 17 for 
One Year's Supply of Cables, Meters, Fuse Boxes, Lamps, &c. 
Forms of tender from the Borough Electrical Engineer. 

SWINDON Corporation want tenders by Feb. 17 for supply of 
Four-way and other Stoneware Conduits. Specifications, &c., 
from the Borough Electrical Engincer. 

IstiNGTON (London) Council require tenders by noon Feb. 24 
for supply of Carbons, Globes, Lamps, Electrical Sundries, 
Terminal Service and Network Boxes, &e. Forms of tende: 
from the Town Hall. 

STOCKTON-ON-TEES Corporation want tenders by noo 
Feb. 19 for Two 500 kw. Rotary Converters, Transformers and 
Starting Apparatus. Specification, &c., from the Borough 
Electrical Engineer. 

SHEFFIELD Cleansing Department require tenders by noon 
Feb. 13 for one year's supply of Electrical Fittings, Oils, &c. 
Forms of tender from Office of the Cleansing Department, Town 
Hall, Sheffield.’ 

The Midland Railway Co. Northern Counties Committee (Ire- 
land), BELFAST, require tenders by Feb. 10 for six or 12 months’ 
supply of Electric Lamps, Batteries, Carbons, Wire, Telegraph 
Ironwork, Metals, Oils, Paints, &c. Forms of tender from the 
Stores Supt., York-road Station, Belfast. 

The Bedwas Steam Navigation Co., BEpwas, Mon, require 
tenders by 10 a.m. March 4 for 12 months’ supply of Electrical 
Goods, Iron and Steel, Oils, &c. Forms, &¢., from the Seere- 


tary. 


, 


Rotary Converters, Transformers, &c. 


STOCKTON-ON-TEES District Fund, Gasand Electricity Com- 
mittee require tenders by Feb. 16 for one year's supply of Store:. 
Forms of tender, &c., from the Borough Engineer, Ges Moneger 
end Electrical Engineer. 


Switchgear, &c. 


Botton Electricity Committee want tenders by noon Feb. 11 
for the supply and erection of lt. Sub-station Switchgear. 
Specifications from the Borough Electrical Engineer. 


Turbo-alternators, Boilers, Stokers, Condensers, Cooling Towers, &c. 


Tenders will be received at the Public Werks Offices, Welling- 
ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for 
LAKE COLERIDGE power scheme. Specifications from the 
Public Works Offices, Auckland, Wellington, &c. i 

ROTHERHAM Corporation want tenders by noon Feb. 22 for 
two Water-tube Boilers, Mechanical Stokers, Economisers, 
Superheaters, Foundations, Chimneys, Valves, Pipes, &c. 
Specifications, &c., from the Borough Electrical Engineer. 

LLANbpUDNO Urban Council require tenders by Feb. 12. for 
440 B.H.P. Compound Condensing Steam Engine and 300 kw. 
Compound and Shunt-wound Multipolar Dynamo. 


Eleetrically-operated Sewage Plant. 


MANCHESTER Rivers Committee require tenders by Feb. 27 
for supply of an electrically-operated Elevator and an elec- 
trically-operated Fine Screening Plant in connection with 
sewage works extensions, Davyhulme. Forms of tender, &c., 
from the Secretary of the Rivers l'e»t., Town Hall, Manchester. 
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Wiring and Fittings. 
Loxpon County Council want tenders by 
for witing Scawfell-street. (Hackney-road) School. 
tion from the Chief Engineer, Spring-gardens, S.W. 


CARDIFF Corporation want tenders by 10 a.m. Feb. 22 for an 
Electrical Installation (about 750 points) at the new Technical 
Institute, Cathays Park. Specification, &c., from the City 


Electrical Engineer. 


Ayr Corporation want tenders by 9:30 a.m. Feb. 17 for 
Electric Lighting and other works of additions to administrative 
buildings, and by 9:30 a.m. Feb. 24 for similar works at the new 

“tuberculosis hospital. Schedule of quantities, &c., from the 


Burgh Surveyor. 


LEEDS Sub-sanitary (Hospitals) Committee require tenders by 
10a.m. Feb. 10 for Electric Lighting, &c., at the tuberculosis 
sanatoria, Killingbeck. Forms of tender from the City Engineer. 


LrEps Education Committee require. tenders by 10 a.m 


Feb. 17 for Electrical Work and Heating at a new school, 
Quantities, &c., from the Architect's 


Hough-lane, Bramley. 
Section, Education Department. 


Motor-Generator, Power Board, &c. 


Tenders are invited for the supply of a Motor-generator, 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Post- 
Tender form, specifications, 
&c., may be obtained from the Commonwealth offices, 72, 
Tenders to the Deputy Post- 


master-General's Department. 


Victoria-street, London, S.W. 
mas‘er-General, Brisbane (Queensland), by March 10. 


CERNERET I 
= TENDERS RECEIVED AND ACCEPTED. 
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LoxpoN County CovNcIL.—'The Council have received the follow- 


ing tenders tor h. and Lt. switchgear for various sub-stations :— 


11 a.m. Feb. 10 
Specifica- 


ll 


MINNI 


Ferguson, Pailin & Co. (aecepled), £1,215; Johnson & Phillips, 


£1,177. 198 60. ; Spågnoletti (Ltd.), £1,240. 7s.: Switchgear & Cowans, 


£1,275. 3s. ; and British Westinghouse Electrice & Mfg. Co., £1,324. 17s. 
Estimate of Chief Officer of Tramways, £1,100. 


London County Council have also accepted the tenders of the Morgan 


Crucible Co. for carbon brushes, £56, 3s. 4d. ;: and Alldays & Onions for 


two motor lorries for the highways department, £922. 8s. 


STEPNEY (LONDON).—Last month the Council accepted the quota- 


tion of the British Central Electrical Co. for the supply of 10,000 pairs 


of carbons (French origin) at £13. 3s. per 1,000 pairs. 


The borough electrical engineer and manager (Mr. W. C. P. Tapper) 
has since reported that the British Central Electrical Co. have informed 
him that, inasmuch as the French Government have prohibited the ex- 
portation of carbons, they are unable to act upon the otfer, and under the 
circumstances he suggested that the quotation of W. Geipel & Co., for the 
supply of 10,000 pairs of carbons (of the National Carbon Co.'s make) at 
£12. 15s. per 1,000 pairs should be accepted. The Electricity Committee 
recommend the acceptance of the offer, the order to be placed as and 
when required, An offer by Messrs. Geipel & Co., to supply 7,000 pairs 


of " Flame ” arc carbons, at 18s. per 100 pairs, has also been accepted. 


BRADFORD.—The following tenders have been accepted for 12 


waste (£337. 10s.) ; Clay & Atkinson, castings and bells (£287. 10s.) ; 
Prices €o., oils (£262. 105.) ; Stringer Bros., iron and steel (£192. 53.) ; 
British Insulated & Helsby Cables, insulating material (£180. 3s. 8d.) ; 
Low Moor Co.. iron (£164); Clegg & Howgate, castings (£150) ; M. 
Goggin, tape (£117. 3s. 9d.) ; India Rubber, Gutta Percha & Telegraph 
Works Co., delivery hoser and fibre (£106. 1 
Patent Clutch Co., steel pinions (£96. 16s. 3d.) ; 
iron castings (£93. 10s.) ; Hartley Smith, oils (£75. 12s. Gd.) 3 L 
Screw & Bolt Co., ironmongery (£60. l4s. 8d.) ; Geo. Hattersley & Sons, 


India tape (£ 


Lambert, Burnley & Co.. 


5s. 6d.) : British Hele-Shaw 
Leeds 


52. 3s. Od.) : J. H. Butcher & Co., transfers (£49. 7s. Td.) :. 


Bartoline (Hull), Ltd., turpentine (£48. 6s. 8d.); Dyer & Young, copper 


controller contacts (£35. 18s. 6d.); Pinchin, Johnson & Co., paints 
(£35. 38. 6d.); Ward & Goldstone, lamp fittings (£32. 8s. 5d.) ; R. W. 
Blackwell Co., varnished tape (£22. 188. 4d.) : J. Thompson, insulating 
r (£20. lis. 3d.); E. Brooksbank & Co., oils (£20. 4s. 2d.); G. 
MacLellan & Co.. india rubber (£18. 16s. 2d.) ; J. Green & Co., hack saws 
(£18. 4s.) : S. Peace & Sons, spring steel (£17. 17s.) ; Hall & Pickles, 
iron bars (£15) ; L. Andrew & Co., calico (£12. 10s.) ; Carr Bros.. 4 in. 
black tape (£9. 163.) ; Midland Electric Wire Co., copper wire (£7. 12s. lod. 
SovTHAMPTON.— The Council has decided to extend the contract 
with the British Electric Transformer Co. for a further period of two 
years. The tender of Kingman & Co. has been accepted forin- 
stalling domestic telephones in the police offices at the Bargate. 


NgaTHB.—The Urban District Council have placed the contract for 


12 months’ supply of meters with the Electrical Apparatus Co. 
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WiwBLEDON.— The Council is reconimended" to accépt thé ott 


of Gwynne's (Ltd.), at £81, to supply an electrically-driven pump 
at the sewage pumping station. 

Romrorp.—Six tenders were received by the Guardians for the 
reorganisation of the house telephone service, &c.. and the lowest 
(that of the Private Telephone & Electric Co.. at £59. 5s. 8d.), has 
been recommended for acceptance. The highest tender was for 
£93. 17s. 2d. 

Hemet Hempsteap.—The tender of Miskin & Son has been 
accepted by the Joint Hospital Board foz installing telephones at the 
new hospital tor £25 and £3 annually for maintenance. 

HvpbERSEIELD.—4À contract for 1,000 single-phase meters for the 
Corporation has been secured by the Electrical Apparatus Co. 

BERMONDSEY (LONDON).—The Electricity Committee have ac- 
cepted the tender of Babcock & Wilcox for one dozen boiler tubes, 
and that of Hayward Tyler & Co. for a set of new pump barrels. 

DELAGoA Bay.—The tender of the Electrical Apparatus Co. has 
been accepted for 12 months’ supply of d.c. ampere-hour meters to 
the Delagoa Bay Development Corporation. 

TEDDINGTON —The Urban Council have accepted the tender of 
J. B. Marr & Co. for electric power plant at the sewage extension 
works, at £545. 

Yonk.—The tender of Jas. Russell & Co. has been accepted for 
tramway poles, at £538. 5s., and that of Tramway Supplies (Ltd.) for 
tramway material, at £555. Ils. 8d. An order has also been placed 
with the Worthington Pump Co. for a cooling tower. 

L.C.C, Lame CONTRACT. —The tender of the Edison & Swan United 
Electric Light Co. has been accepted for the supply of items 8 to 27 
in schedule No. 17 (metallic filament lamps with filaments of " drawn" 
wire in one continuous length). 

SypNEY (N.S.W.).—The City Council have recently accepted the 
following tenders :— l - 

British Westinghouse Co., transformers ( specification 359), £6.064. 10s. 
and (specification 360) £2.869. N. Guthridge (Ltd.), motor-driven air 
compressor, £234. lls. H. P. Greogry & Co., vacuum cleaning plant, 
£150. Western Electric Co., cable, £17,591. Australian General Elec- 
trie Co., transformers, £1,644, and air-break switches, £138. O'Donnell 
& Griffin, re-wiring Sinart's. Hotel, £65. Heenan & Froude, air filter 
required in connection with Willans & Robinson 500 kw. turbo-alter- 
nator, £335. — Lee. 2,000 insulators, 10d. each. W. G. Watson & Co., 
max.-demand indicators. 

ELECTRIC VEHICLE CoNTRACT.— Edison Accumulators Ltd., 2and3, 
Duke-street, St. James's, London, S.W., have received an additional 
order from Messrs. Harrods Ltd. for 18 }-ton Edison battery com- 
mercial vehicles, This makes the total Edison vehicles supplied to 
Harrods 46 to date. 

Oincan Contract.—Messrs. Joseph Kaye & Sons inform us that 
since the war began they have had orders from the War Office for 
not less than 29,436 of their patent serrated seamless steel oilcans, 
and that without competition the Admiralty have renewed their 
three years’ contract which ended in November last. 

In addition to the above orders, the firm have now 7,170 oileans on 
order for H.M. Navy. making a total number of oilcans ordered by the 
Government since the war broke out of 36,606, with 6,228 extra of their 
patent seamless scouts. 

Sure Licutine CoxTRACTS.— A contracts for the supply of “ Royal 
Ediswan " lamps for one year has beea given by the British India 
Steam Navigation Company. l 

Commonwealth Contraets.—The following contracts have been 
placed by the Australian Government Departments: — 

Postmaster-Generalà Dept., Adclaide.—Siemens Bros. Dynamo Works. 
bells £68. 10s. 10d., earth clips £38, coils £67. 15s. ; India Rubber, Gutta 
Percha & Telegraph Works Co., terminal blocks £6. 11a. 3d.. carbon shot 
£6. 10s. ; Newton, McLaren (Ltd.), dry cells £22. 18s. 4d. : J. Bartram & 
Son, metal buttons £1. 10s.. buttons for bridging telephones £1. 17s. 6d.. 
gran. carbon £6. 5s, bells £61. 6s. 3d. ; miero-telephones £202. .10s.. 
mouthpieces £7. 10s.. protectors £316. 15s.. metal rings £8. 6s. Sd. ; Wes- 
tern. Electric Co., jacks £9. 3s. 4d., micro-telephones, mouthpieces 
£8. 6s. 8d., plugs £159. 73. 2d., receivers £56, receiver cases £13. 

Victorian Railways.—Australian General Electric Co., transformers 
for Publie Works Office, £42. 10s. each, supply of motors for State Coal 
Mine, at rates, electrical equipment for McBride Tunnel, State Coal Mine. 

at rates, enclosed flame are lamps for Melbourne yard, £9. 18s. each. 

Postmaster-General'à Dept., | Brisbane. —Western Electric Co., fuses 
£345, micas £138. 15s., fuse wire £9. 5s; Noyes Bros, switches £6; 
Siemens Bros. Dynamo Works, dry cells £21. 7s.. earth clips £9. 15s.. 
earpieces £10. 12s. 6d., morse keys £54; British Insulated & Helsby 
Cables, relays £38. 2s. 6d., sounders £77. 7s. lld. ; Edison & Swan (o., 
£85. 14s. 7d. ; Sterling Telephone & Electric Co.. bells £70. 12s, 6d. ; 
Lawrence & Hanson Co., cords £100. 11s. 11}d., earpieces £75. 45. 2d. : 
Jas. Paton & Co., caps, opal £5. Os. 9d., caps, green 12s. 6d., caps, 
12s, 6d.. caps, with guard £5, indicators £59. Lis.. jacks £91. 13s. 10d., 
keys £5. 18s. 9d., lugs £6. 2s. 4d., microphones £21. 103., plugs £55. l4s.7d.» 
receivers £25, relays £3. 29. 0d.; sleeves £18. 15s., sockets £8. 85. 
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COMPANIES’ MEETINGS AND REPORTS. 


ed 
CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The revenue for the 
half-vear ended Dec. 31 was £27,503. 7s. 5d., and the expenses were 
£14,277. ls. 5d., leaving £13,226. 6s. After paying rent of Rochester 


Corporation lines (£1,871. 16s.), debenture interest (£880. 13s. 4d.), &c., 


and adding £2,768. 10s. 4d. brought forward the balance is £12,717. 10s. 1d. 
£6,000 has been transferred to reserve for depreciation, and the directors 
recommend the payment of £2,940 to dividend at rate of 5 per cent. per 
annum for the half-year on the preference and ordinary share capital, 
leaving £1,127. 10s. Id. to carry forward. The revenue increased by 
£1,623 and the expenses by £162, as compared with the corresponding 
half-year of.1913.. Three additional cars were put into service in August 
last. A large number of employés have joined the colours, and allow- 
ances are being made to the wives and dependents, involving a charge in 
the half. year's accounts of £390. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)}—For year ended 
Dec. 31, 1914, the amount available for division is £98.947. 5s. 7d. 
Interim dividends amounting to £32,543. 15s. were paid in August last, 
leaving £65,703. 10s. 7d. Ut is recommended that a dividend at rate of 
6 per cent. per annum (less tax) be paid on the preference shares, and that 
a final dividend at rate of 5 per cent. per annum (less tax) be paid on the 
ordinary shares for the half-year ended Dee. 31, and that £18,000 be set 
aside towards renewal of permanent way and £5,000 to reserve and 
renewals fund, leaving £11,366. Us, 7d. to be carried forward. 

ELECTRICAL & INDUSTRIAL INVESTMENT CO. (LTD.)—'l'he report for 
1914 states that the revenue account shows a profit after payment of all 
management expenses and interest on debenture stocks, of £13,693, aud 
with £7,282 brought forward, the total available is £20,076. The 
directors recommend payment. of the dividend on the 6 per cent. cumu- 
lative preference shares (£6,000) and a dividend at rate of 6 per cent. per 
annum on the 7 per cent. preferred ordinary shares for the period from 
March 26, 1914, to December 31 (£4,598), carrying forward £10,377. 

TOTTENHAM DISTRICT LIGHT, HEAT & POWER CO.— In the report for 
the six months to Dec. 3] it is stated that the erection and equipment 
of the generating station for the supply of electricity at Wood' Green was 
unavoidably delayed by circumstances connected with the war. It was 
completed in the third week in December, and on Dec. 22 the supply of 
current was commenced. It was, therefore, too.late for any revenue 
from the electricity undertaking to form part of the half-year's accounts. 

TYNESIDE TRAMWAYS & TRAMROADS CO.—I or the half-year to Dec. 
31 the surplus of receipts over expenses is £6,184, 13s. 6d., whieh, with 
balance brought forward (£1,060. 10s. 2d.) makes £7,245. 3s. 8d., and 
After deducting interest on debentures, &e. (£1,003. 19s. 9d.), the avail- 
able balance is £6,241. 3s. 11d. The directors propose to pay a dividend 
on the preference shares at rate of 5 per cent. per annum (less tax), and on 
the ordinary shares at rate of 3 per cent. per annum (less tax), to place 
£1,400 to reserve for renewals, &c., and £1,500 to special reserve to meet 
contingencies, leaving to be carried forward £731. 13s. 11d. The traftic 
receipts show an increase of £2,263. 4s. 8d. compared with the correspond- 
ing half-year of 1913, but for the whole year the increase is £3,249. 6s, 2d. 


NEW COMPANIES, MORTGAGES AN 
| CHARGES, &c. | 


————9———— 
NEW COMPANIES. 


ELECTRIC LAMP FACTORS (LTD.) (139.131.)—Reg. Jan. 27, capital 
£6,000 in £1 shares (5.000 preference). to carry on the business of agents 
for, factors of and dealers in electric glow lamps or other lamps of any 
description, &c.— Private company. First directors are M. H. Robinson 
and L. I. Robinson. 

ELIESON ELECTRIC TRACTION CO. (LTD.) (139,129.)—Rey. Jan .26, 
capital £1,000 in £1 shares, to acquire and turn to account any invention 
relating to the production, treatment, storage, distribution and use of 
electricity ; to carry on business as motor car, landaulette, omnibus and 
van proprietors, manufacturers of motors, motor vehicles, &c. Private 
Company. First directors arc €. P. Elieson, F. Mariaux and L. E. Porel 
d'Agrond, life directors. 

Pal E RAYBOULD & CO. (LTD. (138,934) 
£250 in £1 shares, to carry on the business of 
and telephone engincers, suppliers and fixers of electric lighting sets, 
petrol lighting and private telephone installations, contractors for eler, 
trical work, &e., and to adopt an agreement with W. A. Raybould- 
Private company. First directors are W.A. Raybould (secretary) and W. E. 
Raybould. Reg. office : Jackson's-chambers, St. Peter s-street, Derby. 
SPERRY GYROSCOPE CO. (LTD.) (139,126.)—Reg. Jan. 26, capital 
£2,000 in £1 shares, to carry on the business of manufacturers, importers 
and exporters. of, and dealers in, gryoscopes and gyroscopic appliances, 
&c., manufacturers of and dealers in electrical supplies, mechanical and 
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electrical engineers, &c., and to adopt an agreement with the Sperry 
Gyroscope Co., of Manhattan Bridge, New York. Private company, First 
directors are E. A. Sperry, R. E. Gillmor and T. A. Morgan. Secretary, H. 5. 


Jones. 


MORTGAGES AND CHARGES. 


THOMAS KESNOR & CO. (LTD.| —4A memorandum of satisfaction in full 
on Dec. 30, 1914, of mortgage dated Dec. 29, 1911, sesuring £259, has 


been filed. 


RECEIVERSHIPS. 


BRITISH PROMETHEUS CO. (LTD.)— Notice of appointment of E. T. 
Kerr, 95, Colemore Row, Birmingham, as receiver on Jan. 25, 1915, under 
powers contained in 2nd mortgage debentures dated Dec. 9 and 18, 1913, 


has been filed. 


ARTHUR NEWMAN (LTD.)— Notice of appointment of H. Kingston, 28, 
Monument.street, B.C.. as receiver by Order of Court dated Dec. 20, 1914, 


in place of J. H. Worrall, filed pursuant to ses, 94 of the Companies (Con- 
solidation) Act, 1908. 


CITY NOTES. 


d 


MEMORANDA (Feb. 3).—Bank rate 5 per cent. (since Aug. 8, 1914) 
Consols 681. Consols Pay Day Mar. 1. Stocks and Shares Ticket Days 


Feb. 10 and 24. Pay{Day Feb. 11 and 25. Price of silver, 224d. 


BUENOS AIRES PORT & CITY TRAMWAYS CO. (LTD.).—The share 
holders have been notified that the financial position of the company will 
not allow of the payment of the interest on the first mortgage debenture 
stock which fell due on Feb. L. The directors are in consultation with a 
committee consisting of large holders of the stock and of the first mort- 
gage extension bonds with a view to promulgating a scheme for the re- 
organisation of the debenture debt and share capital of the company. 

BLACKPOOL & FLEETWOOD TRAMROAD CO.—The directors have de- 
clared a dividend of 44 per cent., making 64 per cent. for the past year. 
The sum of £5,000 has been placed to depreciation reserve and £2,500 to 
general reserve, the carry forward being £2,977. 

CENTRAL ELECTRIC 8UPPLY!CO. (LTD.)—The directors recommend a, 
dividend of 5 per cent. (5s. per share) on the ordinary shares for the year 
to Dec. 31, £6 being carried forward. 

CITY OF BUENOS AYRES TEAMWAYS CO. (1904) (LTD.)—For the 
vear 1914 the directors recommend payment of a balance dividend of 
Js. 3d. per share (making 9 per cent. per annum). The sum of £5,200 has 
been transferred to general amortisation fund and £192. carried forward , 


METROPOLITAN RAILWAY CO.—Mr. F. D. Docker has been elected to 


a seat on the board in succession to the Hon. Francis-Mc Laren, M.P., who 


has recently accepted a commission in His Majesty's Forces. 
MEXICAN LIGHT & POWER CO. (LTD.)—(Owing to the continued un- 


satisfactory condition of affairs in Mexico the directors have decided to 
defer payment of the half-yearly coupon due Feb. 1 on the 5 per cent. 


first mortgage gold bonds. 

ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The transfer 
books are closed from 5th to 19th inst. inclusive, preparatory to the pay- 
ment of dividends for the half-vear ended Dec. 31, 1914. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The directors 


recommend a dividend of 2 per cent. (23. per share) for the year to Dec. 31. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Thoe directors 


reccommend, subject to final audit, a dividend on the ordinary shars for 
the vear 1914 at the rate of 5 per cent. per annum, carrying forward 


£2,807, against £728 in 19123. 
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METAL PRICES. 
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Messrs. J. B. Garnham & Sons, 132, Upper Thamesetreet, London, 
date February 3, the following as the present basis prices of ipi deir 
New METALS. per Ib. per ton. 
Solid Drawn Brass Tubes. .cccece 94d. Antimony «vecevosovoeceecececo £/0 O 0 
Solid Drawn Copper Tutes eeoee 0% 11 td. English Lead.. icio duas £18 8 9 
Bud eld sat gud T"—— ie: j 
razed Brass Tubes ........ 2. MP OLD METALS. ‘ver " 
Brass ire ......- y 9292560200020 9d. Clean Scrap Copper ..... oce £53 os 
Copper Wire es... «*e0009€0990990 1O!d. Braziery Copper Scrap. ...«» £54 Q Q i 
Rolled Brass ....... sesessoseso Eid. | Clean Serap Brass.......... £4410 O 
Brass Sheets *..9*900009202040€9422 gid O:d Lead *9**2525.:7000€699 eee £16 15 O0 
-| Old Zinc....... eccsoveceee £1615 O ^ 
per ton. | Hollow Pewter ............ £130 O O 
Copper Sheets e$2590000900€9 £81 0 0 Black Pewter. **990»500000859 £8) 0 O0 
£33 15 O Gun Metál cives ras Tun £55 0 0 
te 


Speiter *.e2906c0609950€0092509*929* 
Mr. A. Joseph, Earl-street, London-road, Southwark, Londoa, S.E., quotes unuer da 


P per ton. , |. perton 
Aluminium Cuttings wuaswwse £05 D 0 Lead (less usual Draft) »ecoeco £17 10 0 
Clean Mixed Brass ........ £45 0 O Tea AG. cecccccccsscesece £16 10 O 


T" £53 0 O ! Old LMG E taheraierate sige £26 00 


Clean Copper.... 

Braziery Copper..... esses £53 0 0| Hollow Pewter............ EJIIS Ò D 
Gun Metal ........... e. £53 0 0 Shaped Black Pewter ...... £85 O Q 
Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder (in bas 


or strip). £72, Commercial Tinman's Solder. £95; Blowpipe Solder, £195. 
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ELECTRICAL COMPANIES’ SHARE LIST. | ELECTRICAL COMPANIES’ SHARE LIST.—Continued. | 
What were known as “ official quotations " are not now issued, but | @ Cast Price, RATE | Divipen 
we give below the latest priccs at which actual transactions took placo x oe NAME; B ors aces Due | 
on or before Wednesday, Feb. 3. The greatest care is taken in compiling iid =p meaa ———————— E : 
these e figures, but the difficulty of verification is now much increased. | ' Coloni. & Forgn. Rlys., Trams,&c. Sor £ s. d, 
Last Price, | UNO AE x] Mexico Trams Cum. St. «sess nen T F, 
Divi- NAME. Wei. mA DvIDEND X OCT Dos 72595 BAS: dienes sien cies P ELS OPE 60 8 6 8 Mar. Se 
DEN D Feb.3. YIELDED. Dus. St. | 44%] Montreal Street Ry. 4195 Debs. (1922)... 99 410 6| Feb, Aug 
RUM S C 100 52a, Rio de Janeiro Tram, L. & P. 50 yr. Bds. 75 6 13 4 Jun, Dec 
Electricity Supply. Ee d: 100] 44%| Toronto Railway Co. 4196 Bds ........ 94$ 415 3] Feb, Aug 
5/0 | Bournemouth & Poole E.L. Ord. ...... 1 12 0 01 Mar. Sept i | Colonial and Foreign Electric Supply &ic 
ros Enn A T So: | n 7 Mar, Sept 5 3/0 | Adelaide Elec. Supply 6% Pref........ : 5 11 8, Mar, Sept l 
jo | Central Elec. Supp eb. St ....... T St. 595, | Do. 5% Debs..............- NI ' 
4% | Charing aes West End & City Debs... 91 4 711 | Jan, July 12! ` éj- Boba, "E. S. & T 6% Pref....- 196) 419 9| Jun, Dec 
2/3 Do- 4402 Pret cx ois se ecko. 4p 35 511 Siam Calcutta ES Corp. Grd 62k. 10 5121 7 | 
6/0 | City of London Elec. LOIS pepee i ME 1613 4| Fes, Aug. Bol De SB S i Seo 
6/0 | County of London 6% Pref. .......... l1 59 1| Fe». Aug =. | ro) Canadian Gen. Ele Comman St coc 92 623 LP. m 
44% Edmundson's Elec. Supp. 44% Debs... 81 i532! ju o; «c. Suoply5% 1stMt. Debs 5 Ja, Anl, Ily,0 s: 
3) | London Elec. Supp. 6% IP ref? 53. 1538-6 y St. 5°% Melbourne Elec. Supply5% 13tM t. Debs. 971 5 3 1| June, | 
6^. | Newcastle & Dist. El. o9; dnd Dos ..| 400" -6 © O| Mar, Sept ] | Be? Shawinicin Water & Power 5% Bas... 10» 119-9 [PE 
5% | Newcastle-‘on-Tyn®E.S.5°,2dMt.Db.St. 934 ,5 0 6! Mar, Sent "| 148! Do. Cap. Stock % Bds.... 101 4 19 O | Jan, July E 
6% | North Metropolitan E. P. Supp. 6% Pref 1 510 4 | Ani, Oct St. | 41°”! Toronto Power 4195 Debs. St. ........ £82 |» l6 7 | Ja.Aol. Jiv,0 = 
5° | South London E.S. Ist Mort. Debs. 95 |5 5 3! Jan jiy. | St. 4ij*.| Do. 4}% Cons. Deb. St.....-....... al E EU 
419, | Urban Elec. Supp 44% Db. St. z...... 84 ^5 6 6 Aol, Oct 1 .."| Victoria Falls & Transvaal P. Co., 69, Pf t 15 2 0| May. Nov 
5/0 | Westminster E.S, Corp. Ord. .......- tł 6 1 3; Mar, Sept .. 5%! Do. 54% 2nd Debs. .........- EE, | EE - Jun uf 
Electric Railways & Tramways. | 5. 56o] Do. Ser B... ene mm 17 1! Jan July 
5% | British Elec. Traction 595 Debs........ 88; 512 6 Apl, Oct ] Ex divi : an Iv UE 
E Do. 6% Cum. Pref. onee 75 |8 0 0. Feb, Aug f Ex dividend or interest. ee 
Central London Guar. Assented cs 704 5.54 7 ss es a RS EO a "E 
ae? | e " AC Assented Def. Ord. 77 5 311! ss ELECTRIC ^d 
/Q «| Lanarkshire Tramways ........... wis 9i 6 6 7^ Feb, Au TRAMW 
2 RE ug Ry. Ord EE UE ES i} 610 O Jan. July ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS, " 
lo! Do |: ERN E EEE 67 919 5, Mar. Sept. = ! UC 
495 Do. 4% Debs, O sessio 87} |411 21 Jan, diy, LINE. Week S Inc. or dec. AGOREOATE. Qm] 
11°, Metropolitan Ry. Con. Ord... .......- 314 ;5 3 2, Feb, Aug ended. E (a)  |No.of| A Inc. or dec, ig 
BESS Do. Gh Pret. rarr ree vd onn eo 79 4 8 7| Feb, Aug — VERIOR ee weis nount. | (a) fel 
34%, Do. 34% Convertible Pref. ........ 76h | 411 6| Feb, Aug i t | t€ | | b | EO pt 
3496) “Do. -34% A Debs so eese eroe 84 4-3 4] Jan, July Aberdeen Corporation ...| Jan. 27} 1.485] + 122] 32 58.116 |+ 1,52 = 
33% Do. 4195 Debs. eccotcoic20o09](7298 tesos’ 85 i 4 l 9 Jan, July Anglo-Argentine «9.09099 » 28 48,723 — 6,295 35 202 762 oe 25,149 " 
vs Mobo) as Dist: Ry. Ord.ei ss ee es 18 - Feb. Aug Ashton-under-Lyne......|. ae ae si 3 i H E 
4% | Do. 4% Prior Lien......... esee 944 | 4 4 8| May, Nov AyrCorporation......... sn 30 207|— 24 37 | 13264 |- 107 y 
41%] Do. AU OPI UA 7] | 51? 7| Feb, Aue Bath Electric Trams, Ltd! , 27|  616|— 2] 4 | 2557 |- ‘IB ru 
695 | Do. 6% Perp. Debs... ..... eoe 133 £14 9 9| Jan, July Birkenhead Corporation..| ,, 31] 1.137] — 274] 44 | 54959 |- 15946 du 
499 | D». 459 Debs renean 90 14 81l} Jan. July f 3irmingham Corporation. » 30} 11970] + 157] 44 | 533692 |+ 11419 p 
4% Do. 5 Debs. (1903-5;...... cess. 89 +4 910| Jan, July Blackburn Corporation..| ,, 2/| 1,013} — 52| 44 | 55,485 |— 1.798 | 
4% io Guar: StOCk. «eris eer 80 5.0 0| Mar, Sept Bolton Corporation ...... - is T “gs h e ie 
A Under nd E. Rys. of London Shares. 1d - 3 t 3ournemouth Corporatior » 27 1.614 | + 182] 43 87055 |- 2,640 Du 
wq Dec A Oaer orn IICK esasa » 25 : Bradfı ra Corporation ....| ,, 23 | 5,680|-- 394] 43 | 264756 |+ 1087/ " 
.| 6% Do: 6% Inc. Debs; «sido ey tn 1131 95 511] Mar, Spt Brighton Corporation .... » 3l 744 | — 19 | 44} 47664 |—  2l5 "f 
e| 6% | Do. 6%, De Bani with coup. 14.. 825 7 5 3| Mar, Sept tBristol Trams & Carriage | ,, 29 | 7.782 | + 752| 4 33.95) |+ 2,760 "er 
ca AORN «Do.-4195.B 1S, os erc d RR aet 99 410 11 Jan, Jul Burnley Corporation ... » 30 1.376 | — EET SER 
y 233 | 17 24,536 4,796 
ie Yorkshire Ww Riding Ord sae dS i ss March Burton Corporation... s... »o Bl 259 | — 19 | 44 13018 + 174 se 
| Electric Manufacturing, &c. i Bury Corporation .......| ,, 3Lj 1,109] —  148| 44t] 53784 |- | 48 ns 
170 | Babcock & Wilcox Ord. s.s. crees 253 |6 0 5| Apl Oct Calcutta TramwaysCo. «|, 39 | 62326 | —42.48 | 4^ 529.18 `|- n1731% , 
1/9 | Brit. Aluminium Ord............ eese là 414 ] Mar Cardiff Cor Redruth ..... » 30 12 | — 7 4 483 |- tb 
595 | Do. Prior Lien Debs. .............- 95 5.5353 an. July Cen ; etie cu et » 80] 2305|— 227] 43 119, 038 |- 642 
7:d.[ Da. 0% Pref. incre tono hne vows 399 |693 Lu July city a se eee ur s is s c M x 
4/0 | Brit. Insulated & Helsby Ord. ...... 10 4 6 0 1 | Aug, Feb Cork Ei tri T n ion y Ls a T vs ios v" 
3/0 | Do. 6% Cum. Pref. ......... eee 6k 419 0| Jan, July Croyd dis ce. zh 28 407|— 2l 4 1.714 |- — 62 
| 2/0 | Brit. Westinghouse Pref. .........006. lí 568 April “Ser “Co dais Ion ses » £2] l43 | 77] 42 72.772 |t 248 
5| 50 | Callender’s Cable, &c., Co. Ord. ...... 114 610 6| Jan, July Dow one e P e 39 8/4 | — 27] 443 | 43930 |t tlb 
2/6 EOSPIBL oosrosute T 5 410 0| Fe», Aug Dublir rank aeons ee 3) 226 | + 49] 45 11,193 |+ 4l 
2,0 [co acne: Wellner cues cbe utdaseaeces 3} 4 2 4| May, Nov Dublin U Tiii way » ' 29 197 | + l 4 463 |- 4 
.. | Dick, Kerr & Go. 6% Pref. ....seeee- a p” Sept Dante Cae, ell a a E e 1 2302 Ea 
.. ; Edison & Swan U. Elec.Lt.A. £3 pd..... v^ - Feb. Aug Fast H; E. "ib sooo} » 27| 1457 | —  34| 32| 47365 |- _ 9 
o | i EO Construction Olde resa cea vien gi i 3 May Erith Urban Council ir » 30 147 | + 123) 445 52,033 |t 75» . 
4% 2.4 D e viens twa seats (eee ee $5 } 1 9, Jan, July pee se oe ve ve is on Y 
C ü-lGenerd Ele tico rb eo: 10} 1518 6| Jun, Dec Exeter Corporation...+..] n 22^  272|— " 1| 44 | 15495 | 432 RT 
5.0 | W. T. Herley's Te'ech. Wks. Co. Ord. . 14 i7 210] Feb, Aug lostooT rporation.....| ,, JO] 1963} — 552] 35 | 706.543 |- 232 jae 
2:3. Do. 43% Cum. Phases vidis nde 4i 412 4 vs GloiccUr oan nee » | 39 wI |- 23| 5 54 |- 9 Nx 
Aloe, De di o DO eiere iane Eder 96 443 9| Jun; Dec: [wan Corontn | C Se 277) + 2| 438 | 14,170 |- | V i 
5/0 | India Rubber, a P. &c., Ord. 8&1 |515 6] Feb, Arg Hatin Ec Tamo | P 20 | 1,923} + 61} 43 96452 {+ 3,092 ac 
4%, | Do. 4% Debs. ain E 961 : 2 11 Apl, Oct Hong ES SIDE SAN e 23 $598 | — 18] 4 24,592 | 22 | 
12/0 Telegh. Construction ain. Co.is ses 9 ar, July Sn es AT S ge . T e coRE 
179: Vickers Ord. saute beca CARPE des Pese 1d 1211 8] May, Aug Cio aa be » 30} 2.179] + 118} 44 | 123.511 |+ 10479 
6d. Do. 555 Pref vaa RO hese REOR 1 $ 443 6 May. Aus iltord District Council. MR ve 39 2,946 — 194 4 135,994 - 318 mr 
"^| Do. Ist Debs. .... eene M 97! 4 2 1 | Jun. Dec Ilkeston Corporation . dns $t 9s . x Rut 
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Here there is an excellent kitchen for the instruc- 
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this ts an excellent idea, and might be adopted even in those 
towns and districts where there is already a showroom. The 
average showroom does not, and cannot, carry on çom- 
mercial cooking. In a school, on the other hand, such appa- 
ratus can be in daily use. Those who wish to inspect 
electric cooking apparatus ean see it in actual operation, 
and what is equally important, the apparatus is from day to 
day having an educational effect upon all those who pass 
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this suggestion should be widely adopted. 
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Linking Up in East London. 

WE are glad to see that at last a serious move is being 
made to link up the municipal electrical undertakings of 
Hacknev, Poplar, Shoreditch and Stepney. There seems to 
have been some difficulty in the past owing to the fact that 
Poplar insisted upon heavy fixed charges being paid by 
other linked undertakings whether anv power was taken or 
not. This seems to be altogether à wrong principle upon 
which to go. A linking-up scheme should be for the mutua] 
advantage of the undertakings concerned, and, therefore, 
unless there is a very great difference in the size of the 
undertakings, the idea of one undertaking charging another 
with capital charges should not enter into the question. 
This is one of the points conceded by the present pro- 
posed agreement. The idea is that there should be 
equal interchanges of energy as far as possible, so that 
there will be very little to be paid, but when payment is 
necessary it will be at the rate of 0-25d. per unit, measured 
at the supplier's switchboard. The period of the agree- 
ment is to be 20 vears. The results to the undertakings 
concerned should be distinctly and increasingly beneficial. 
Up to the present there has noi been much experience of 
this kind of thing, but we note that Mr. J. Horace BowbEN, 
the Poplar Engineer, estimates. that .by being. able to 
shut down, instead of running his plant on uneconomical 
loads, he has been saving money at the rate of £400 
per annum by interlinking arrangements adopted hitherto. 


NOTES. 


Showrooms and a Substitute. 

WE think there can be no question that a showroom is a 
very necessary adjunct to an electricity undertaking, for 
it is not only educational but it enables the would-be con- 
sumer to form some-opinion as to what is really necessary 
for his needs, and what is the best alternative for him to 
choose. At the very least, he is less likely to go wrong if 


showroom than if there are no ready means 


there is a 
It is not, however, 


of obtaining general information. 
everv undertaking that has secn its way to adopt this 
policy. In order to get over this difficulty Mr. A. Nicuots 
Moore has made a suggestion to us. Mr. Moore is well 
known to our readers as the energetic borough electrical 
engineer of Newport, Mon, who is not a Point Five. He 
has so far not seen the error of his ways, and he is, therefore, 
still outside the fold, which fact, we are sure, he will permit 
us to regret. We are pleased, however, to receive a sugges- 
tion from him which we regard as valuable, and one which 
he has put to a practical test in Newport, where, so far, 
there is no showroom. The position is to a large extent 
relieved by the fact that there are two very excellent con- 
tractcrs’ showrooms within a minute’s walk of the elec- 
tricity offices. In order to overcome any insufficiency in 
the display there shown Mr. Moore has obtained the sanc- 
tion of the Educational Authorities. to instal a complete 
outfit in the cooking department of the higher elementary 
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Electric Steel Making. 3 

ALTHOUGH electric steel making has not made any great 
progress in this country, it has got so far as to give rise to an 
interesting discussion on the subject before the Manchester 
Section of the Institution of Electrical Engineers. The 
idea is sometimes put forward that electric steel making 
has proved a failure, but with this view we cannot altogether 
agree. We must not expect the electric furnace to replace 
all other methods, and there will certainly be some lines in 
which the electric method will not be as suitable as the 
older methods. On the other hand, we think there is no 
question that the electric furnace has proved to be dis- 
tinctly superior for certain classes of work For example, 
judging from the accounts that have been published, there 
seems to be a distinct gain in steel castings made from 
electric steel. Also in special classes of steel there is 
surely no doubt that the electric furnace holds iis own 
verv easily, because it enables the same type of steel to 
be repea:ed with much less difficulty than bv the older 
methods. From the point of view of electrical operation 
the position is still a little difficult. The power factor is 
often low, and it is difficult to make it high; and, indeed, 
it is questionable, as pointed out recently by STEINMETZ, 
whether any attempt should be made to make the power 
factor higher than a certain figure. On the other hand, 
there ought not to be anv difficulty in obtaining a uniform 
load. This is, of course, not obtainable by hand operation, 
but there is no reason in these days why automatic regula- 
tion should not be adopted and utilised with financial 
advantage. 

——— 4S eee —— — 

Royal Engineers (T.F.).— The following promotions have 

been made : London Electrical Engineers : Second Lieutenants 


Thos. F. Middleton-Case, Geo. R. Madge and Maurice G. 
Bland to be lieutenants (temporary). 


Batteries for Electric Vehicles.— As we go to press we notice 
in the ^ Commercial Motor " aa article of a scmewhat unusual 


character on the choice of batteries for electric vehicles. We 
hope to ccmment on this in our next issue. 
Institute of Radio Engineers. — Correction.— The note 


appearing on p. 482 of our issue of Jan. 15 requires the correo- 
tion of a typographical errcr appearing in the notice sent out 
by the Institute: The compound werd ^" much-abused ” 
should read * much-used. ” | 


‘Faraday House Journal."— The issue of this journal for 
the Lent term has just appeared. In it we note a further list 
of pa.t and present students who are serviag in the Allied 
Forces, the list containing between 60 and 70 names. Six 
photographs of past and present students in their service 
dress are also reproduced. In the biographical secticn the 
careers of three well-krown engineers, Messrs. A. H. Bennett 
(resident engineer, Enfield), F. B. Berry (of the British 
Electric Transformer Co.) and R. Birkett (Borcugh Electrical 
Engineer and Tramway Manager, Southend) are shcrtly 
given. la the matter of technical articles Dr. Russell con- 
tributes twc, ene on “ Weddle's Rule for Finding Areas,” 
and another on *‘ Fourier’s Theorem.” An article on the 
“ Saturation Effects in Alternating-current Apparatus,” by 
Mr. F. T. Chapman, will appeal tc technical readers. | 


Accident on Barnsley & District Light Railway.—The 
Board of Trade report by Lieut.-Col. P. G. von Donop on the 
accident which occurred on Dec. 2 last on the Barnsley & Dis- 
trict Light Railway has just been issued. A single-truck 
double-deck car was left by the driver at the Midland Railway 


station, preparatory to proceeding on & down grade along 
Eldon-street. The conductor heard a gong signal, and unaware 
that the driver was not at his station, released the hand brake 
and rang his bell for starting. The car started, and he then went 
inside to collect the fares, and it was not until the car was 
200 yds. from the starting place, when the trolley came off the 
wire, and the lights went out, that he realised something was 
wrong. He then tried to apply the hand brake and to secureit 
with the clutch. but mismanaged it, after which he stated that 
he lost his head and jumped off. leaving the car to continue its 
journey unchecked. As the grade continued to be a falling 
one, varying from 1 in 14 to 1 in 25, the car on reaching a slight 
curve ran off the lines and crashed into the wall of a house. 
There were six passengers on the car, all of whom were severely 
injured, two having died since. — Lieut.-Col. von Donop in his 
conclusion states that the driver was largely responsible, as 
he left the car on a gradient without informing the conductor or 
without applving any power brake. The conductor was also 
partially responsible, as he should not have released the hand 
brake until he was sure the driver was on the car. He also 
failed to work either the hand brake or the slipper brake, both 
of which he could have applied from his end. 


Current Topics. 


Subjects of current interest dealt with in:this issue include 
the following :— | 

An article on the * Current Transformer,” by Mr. M. Rosenbaum, 
appears on p. 626. | 

Dr. C. C. Garrard concludes his article on ^ Overload Protection 
on Alternating-current Circuits by Tripping Devices " (p. 638). 

We give in abstract a Paper on " Condi'ions Affecting the 
Variations in Strength of Wireless Signals," by Prof. E. W. Mar- 
chant, which was read before the Institution of Electrical Engineers 
last night (p. 621). 

The conclusion of the Report by the Conference of Metropolitan 
Boroughs owning electricity undertakings on the London and Dis- 
trict Electricity Supply Bill is given (p. 624). 

We publish an abstract of a Paper on “ Electric Steel-making 
Furnaces," by Mr. T. D. Robertson (p. 630). 

An account of a debate on the ** Engineering Trade and the Press,” 
which took place at the Engineers’ Club, Manchester, is given on 
p. 635. 

Companies Meetings and Reports.—The meeting of the Dublin 
United Tramweys Co. is reported and the reports of the directors of 
the following companies ere abstracted: London Electric Supply 
Corporation, Central Electric Supply Co., City & South London 
Railway Co., City of Buenos Ayres Tramways Co., Lanarkshire Tram. 
ways Co., St. James’ & Pall Mall Electric Light Co., Smithfield 
Markets Electric Supply Co. and Yorkshire Electric Power Co. (pp. 
650-651). 


PERSONAL. 


We announced recently that Mr. S. W. Carty had resigned his 
position as overhead superintendent of the Liverpool Corporation 
tramways in order to accept a commission in the Army Service Corps. 
We are informed that Mr. Carty's position is being kept open for him 
and that his resignation is only temporary. 

Mr. W. T. Ditcham has joined the engineering staff of Marconi s 
Wircless Telegraph Co. 

Mr. E. E. Stark recently resigned his position as city electrical 
engineer of Dunedin (N.Z.). 


APPOINTMENTS VACANT AND FILLED. 


A chief inspector of reilway telegraphs is required for Ceylon 
Government Railway. Applications to Messrs. Gregory, Eyles & 
Waring, 12, Dean’s Yard, Westminster, S.W. See an advertisement, 

Chiswick Urban District Council require an electrical mechanician 
to maintain and repair telephones, fire elarms, &c. Wages £2 per 
week. Applications by Feb. 24 to the clerk (Mr. Ernest F. Collins) 
Town Hall, Chiswick, S. W. See advertisement. 


A large engineering firm in Manchester advertise for a draughtsman. 
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An advertiser requires a draughtsman, with gocd knowledge of 


&ransformers. 
An advertiser requires a draughtsman temporarily for electrical 


work in London. 


Mr. H. N. Newcombe, engineer-in-charge at Wimbledon, has re- 
signed. and Mr. H. Oswald has been promoted to fill the position 
temporarily a: a salary of £104 per annum. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— An examination for admission 
as Associate Members of the Institution will be held on Friday and 
Saturday. April 30th and May Ist, at the Examinacion Hall of the 
Royal Colleges of Physicians and Surgeons, Queen-squaze, Blooms- 
bury, W.C. Should a sufficient number of candidates make applica- 
tion, arrangements will be made for the examination to be held 
concurrently in local centres. Entry forms, which must be returned 
not later than March Ist. may be obtained, together with the ex- 
amination regulations, on application to the Secretary of the 


Institution. 

Institute of Radio Enginesrs.—-At a meeting of this Institute on 
Feb. 3 Mr. John Stone Stone, the res Presi leit, delivered a> address 
and read e Paper entitled * The Eilect of the Spark on the Oscillation 
of an Electrical Circuit," describing the theory of oscillating circuits 
having sources of both linear eid logariihmie decrements within 
themselves. The postponed reo i g of 2 Peover eatitled © Wooden 
Lattice Masts,” by Mr. C. F. Elwell, chief engineer of the Universal 
Radio Svndicate (Poulsen System), wes elso reed. The new officers 
of the Institute for 1915 ere as follows:—President, John Stone 
Stone; Vice-President, George W. Pierce; Treasurer, Warren F. 
Hubley ; Secretary. Devil Sarnoff; Aditor of Publications, Alfred 
N. Goldsmith; Managers, Louis W. Austin, Geo. S. Davis, Lloyd 
Espenschied, John Heys Hammond, jur., Guy Hill, John L. Hoger, 
jun, Robert H. Merriott, Emil J. Simon, Roy A. Weagant. 

Iron and Steel Institute.— The annual mecting of this Institute 
will be held at the Institution of Civil Engineers, Great George- 
street, London, S.W., on Thursday and Friday, May 13th and Hth. 
The date of Thursday, May 13th, has bcen provisionally fixed for the 
annual dinner, and a further announcement will be made if it is 
found possible for the dinner t» take place. It has been provi- 
sionally decided to hold the autumn meeting in London during the 
week ending September 25, 1915. 

East of Seotland Eraneh of the Association of Mining Electrical 
Engineers. —At a meetin: of this branch held on Friday Jas. an 
interesting Paper was read on " The C tility of Surface Earthing on 
Armoured Systems," by Mr. W. Webster. At the outset the author 
gave examples of modern earthing installations, which in some cases 
were installed without due regard being paid to the duties they would 
be called upon to perform. He explained that the purpose of his 
Paper was to question the utility of these elaborate surface installa- 
tions on completely armoured systems. He pointed out that there 
was no compulsion t5 instal eartà plates underground, although it 
was recommended to do so should the circumstances require it. Not 
much had been done in this direction, and he personally had seen 
one or two instances wheze much time and money had been expended 
9n elaborate systems of surface earthing without much consideration 
being paid to underground conditioni. n his opinion much better 
results would have been obtained by a more careful consideration 
of the subject. The laying out of an elaborate earthing system sug- 
gested the possibility of a large leakage current, and that should not 
be allowed to pass, To his mind such a leakage constituted a danger 
even where the earthing was pejfect. He was favourably disposed 
to the use of leakage trip gear for tae prevention of danzerous 
leakage currents. Whee these were in-talled tie insulation of the 
system, in his opinion, would require to be kept in a higrae: state of 
efficiency, and the dangers from shoek, fire and ignition of gas or 
dust would be reduced to a minimum. 

Electrical Association of N.S.W.—The last meeting of the Associa- 
tion was held on November 13th. The Association will in future be 
the N.S.W. Section of the Electrical Association of Australia, the 
federation of the Victorian and New South Wales bodies having been 
accomplished. Dr. J. P. V. Madsen, the retiring president, presented 
the annual repòrt, which gave particulars relating to the absorption 
of the Association in the new governing body. It was stated that 
provision had been made for the future inclusion of similar Associa- 
tions In the other States when those organisations deemed it con- | 
vement to come in. The necessity of an electric lighting act for the | 
State was also touched upon. A deputation from the Association 
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had waited upon the Minister for Works regarding the matter, and 
the Minister had expressed himself in favour of the general sug- 
gestions, but nothing had yet been finally decided upon. Rules 
referring to the licensing of wiremen had been drafted, and it was 
expected that «hey would come into operation at the beginning of 
1915. Another matter mentioned was that of electrical specifica- 
tions issued by architects, over which there had been difficulty. A 
conference, however, had been held, and it was hoped that the 
trouble would be adjusted. Mr. W. H. Myers was elected president, 
and Messrs, F. P. Kneeshaw and R. Vine Hall vice-presidents, while 
Mr. F. W. M. McAlistor was re-appointed honorary secretary. 


ARRANGEMENTS FOR THE WEEK. 


SS er E 


FRIDAY, Feb. 12th (to-day). 
PHYSICAL SOCIETY. 
8 pon. Annual General Meeting at the Imperial College of Science, 
Imperial Institute-road, South Kensington, London, S.W., 
after which the following Papers will be read: " Criterion 


“An Investigation on the Photographic Effect of Recoil 
Atoms,” by Messrs, A. B. Wood and A. L Steven. 
SATURDAY, .Feb 13t). 
BreoaixenamM & District Ecscraic CLUB. 

7:30 p.m. Meeting at the Swan Hotel, New.street. Birmingham. 
Paper on “ Electric Heating and Cooking Compared with Older 
Methods," by Mr. R. Weaving. 

MONDAY, Fob. 15th. 
INSTITUTION OF PosT OFFICE ELECTRICAL ENGINEERS, 
6 p.m. Mecting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on " Wireless Call De- 
vices,” by Mr. L. B. Turner. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Mining Institution, Newcastle. Dis- 

cussion on '' Wiring." 
TUESDAY, Feb. 16th. 
ILLUMINATING ENGINEERING SOCIETY. ` 

$ p.m. Meeting at 18, John-street, Adelphi, London, W.C. Dis- 

cussion on the ` Development and Design of Lighting Fixtures 
in Relation to Architecture and Interior Decorations,” by Mr, 
F. W. Thorpe. ` 
WEDNESDAY, Feb. 17th. 
NOTTINGHAM SOCIETY OF ENGINEERS. 

7:30 p.m. Mecting at the Welbeck Hotel, Nottingham. Paper on 

the * Apprentice Question," by Prof. C. H. Bulleid. 
THURSDAY, Feb. 18th. 
GREENOCK ELECTRICAL SOCIETY. 

7:45 p.m. Mecting at the Masonic Rooms, 21, West Stewart-street, 
Greenock, Paper on " Diesel Engins Testing and Running,” 
by Mr. J. Richardson. 

FRIDAY, Feb. 19th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Annual General Meeting at Storey’s-gate, St. James's Park, 
Westminster. London. N.W. Paper on " Convertible Com- 
bustion Engines," by Mr. A. E. L. Chorlton, 

ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piceadillv, London, W. Dis- 
course on the "' Visit of the British Association to Australia,” 
by Prof. H. E. Armstrong. F.R.S. 


— —-—— 
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THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amongst the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small Theee can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ 8. d. toward the Prince of Wales’ 


NATIONAL RELIEF FUND. 


Name *v€.«9906900909090*292020250 90090*00009990005020020020900000202002000000009509000209000090090€ 


rd 


THE ELECTRICIAN, FEBRUARY 12, 1915. 


uu———— MÀ —Á M OM enna 


PHYSICAL SOCIETY. 


At the Meeting held on January 22nd, 1915, at the Imperial 
College of Science, Prof. Sir J. J. THoMsoN, O.M., F.R.S., President, 
in the Chair, a Paper entitled 


“ Practical Harmonie Analysis "' 


was read by Dr. A. RUSSELL, M.A. 

The Paper considers the problem of the best way of determining 
the Fourier constants in the series equation whieh represents it, 
making the assumption that the graph of a periodic function 
is given. The ordinary method of procedure is to neglect all the 
harmonies above a certain order and determine the coefficients 
of the harmonic terms by making the curve represented by this 
equation pass through a number of arbitrarily selected points on 
the given curve. This is the method used, for instance, by Runge 
and Grover. A serious defect in this solution is that the values 
found for the amplitudes of the harmonics. more especially 
for the higher harmonics, may be very different from their true 
Fourier values. The method gives no indication of the mag- 
nitude of these errors. Gauss pointed out many years ago that 
the solution of this limited problem could be written down at once 
mathematically, and that it was of importance in certain inter- 
polation problems in astronomy. Another method has been sug- 
gested recently by Silvanus Thompson. He uses certain series 
formule for finding the Fourier constants. The author suggests 
other series formule of a similar kind. If the given curve be approxi- 
mately sine shaped so that the amplitudes of the higher harmonics 
are small, this method is both simple and accurate. For distorted 
waves, however, the lack of accuracy is serious in practice. It has 
also the drawback that an error made in computing the value of one 
of the constants may introduce errors in the computed values of 
others. The author gives numerical examples to illustrate the 
accuraey attainable by tbe use of infinite series formula. He con- 
cludes by pointing cut that in the great majority of cases much the 
best method of procedure when determining the constants is to 
evaluate l'ourier's integrals by the methods of mechanical quadrature 
given in books on the calculus of finite differences. In particular he 
has found that Weddle’s rule is admirably adapted for tbe practical 
computation of the Fourier integrals. By means o: this rule, a new 
and simple proof of which is given, each constant is determined 
separately to a high order of accuracy. Numerical examples are 
given to illustrate this. The series formulae used by Thompson can 
be usefully employed either for verifving the values found by mecha- 
nical quadrature or for indicating when the higher harmonics cannot 
be neglected. . 

The PRESIDENT thought the best way of impressing on students the 
importance of Fouricr's theorem was to begin with the fundamental and 
add the successive harmonics one at a time, thus showing how the 
resultant eurve approximates more and more nearly to the analysed 
original. In the problem treated by the Author the periods were selected 
arbitrarily. Very often it was necessary in practical problems to deter- 
mine both the coefficients and the periods of harmonic constituents. The 
inverse process was performed in mechanical integrating machines, such 
as Kelvin's tide predicting machine, in which the curve resulting from 
the integration of a number of harmonie constituents of known amplitude 
and period was obtained. "E 

Prof. S. P. THoMrsoN thought any method which would give increased 
accuracy in the determination of the higher harmonics was welcome. He 
had suggested in a recent Paper that one should begin with the higher 
harmonics and work backwards towards the lower. This had the defect 
that any error in the initial determinations tended to accumulate. He 
wished to challenge the accuracy of Weddle's rule. He applied it to the 
case of an isoceles triangle, the lengt h of which was three times the base. 
Dividing it into six parts and applying Weddle’s rule, the arca is given 
as 1-6 (the base being 1) instead of 1-5. He thought this rather dis- 
countenanced Weddle's rule, except for verv smooth curves, | It had long 
been desirable to have some harmonic analvsed which would pick outa par- 
ticular period without previous knowledge as the ear does in the case of 
gound. This was done to a certain extent in “chuster's periodogram. 

Mr. E.J. W. WüurPPLE, criticising Prof. S. P. Thompson’s example of the 
triangle, said that a triangle could not be regarded as the simplest curve 
through the six points chosen. Jf we have a smooth curve which is 
pericdie, and apply Weddle's rule to the area included hy a complete 
period divided by, say, six ordinates, we. would get six separate values 
of the area if we start respectively ao y» yis Ja + + - Taking the mean of 
these we get the simple well-known expression 


A 3/o4-y4-- V2 Ja - Ya Ts ) 


He showed two slides showing a simple way by which an interpretation 
of a Fourier series, such as 

sin 0-- sin 30/3--sin 50/5... +. 
is easily obtained. 

The AUTHOR, in reply, agreed with the President that one of the best 
ways of impressing the meaning of Fourier's theorem on the mind of 
the student was to construct graphically the curves formed by adding 
in succession the various harmonics to the fundamental, thus illustrating 


. &e., 


how the resulting curves approximated more and more to the shape of the 


original wave analysed. Michelson and Stratton have constructed a - 


machine for drawing these curves automatically. Tt is described inthe 
" Philosophical Magazine ” for 1898, and many curves illustrating its use 
are shown. They show, for instance, the curves obtained by adding 
together three terms, five terms, seven terms, twenty-one terms and 
seventy-nine terms respectively of the Fourier series for a rectangular 
wave. The last figure they obtain is almost. indistinguishable from a 
rectangle. He also referred to Arthur Wright's device for finding the 
harmonics electrically. Prof. Thompson points out that when Weddle’s 
rule is applied to an isosceles triangle the error is nearly 7 per cent. The 
reason of the large error is that the vertex of a triangular wave is a point 
of discontinuity. As mentioned in the Paper, therefore, Weddle’s rule 
ought to be applied over each half of the base separately. When this is 
done the correct answer is obtained. Disappointment at the lack of 
accuracy sometimes obtained when this rule is applied indiscriminately 
is doubtless responsible for its neglect by many mathematicians, not- 
withstanding the high commendation passed on it by Prof. Boole nearly 
60 vears ago. It has a sounder theoretical basis than any similar rule, 
and in conjunction with the series formula given in the Paper it affords 
a method in many cases, possibiy the only method, of computing the 
Fourier constants with high accuracy. The Author much appreciated 
Mr. Whipple's graphical method of showing how the sum of Fourier’s 
sinc series for 7/4 gradually approximated to this value. 


A Paper entitled 


* Measuring the Focal Length of a Photographic Lens ” 
was read by Mr. T. SMITE. 

The Paper describes a method in which the focal length of a 
compound lens is obtained solely by focussing on the camera screen 
the image of a distant object on the lens axis by the complete lens 
and by each of its components separately. One additional focussing 
of the same object when the separation of the components is altered 
determines the focal lengths of each component. The method is 
both accurate and quick, and requires only a camera and the lens. 


Dr. A. RussrLL though the method was extremely neat and likely to 
become very widely used by those who had such measurements to 
perform. 

Prof. G. H. BRYAN, in a communication which was read by the Sec- 
retary, described a ‘ 
find the focal length of a lens when nothing was available but a photo- 
graph taken with the lens of some suitable object, such as a rectangular 
buiiding. The two infinity points of perspective I and J are found bv 
producing the horizontal lines of the building until they meet. On IJ 
a semicircle is described, and a line perpendicular to IJ and passing 


through the centre C of the picture is erected. Let this cut the semi- 


circle in P and the horizon IJ in M. 
focal length of the lens. 

The AUTHOR, in reply, said that the method, while very ingenious, 
could never be relied onto give the focal length with any great accuracy. 
It would be quite easy to find cases of a quite ordinary nature 
in which the result of Prof. Brvan's construction would be in error by as 
much as 75 per cent. As extreme cases he cited lenses of the telephoto 
type, in which the principal plane from which the focal length should be 
measured is situated considerably in front of the lens. 


An instrument called E 
* The Polyscope ”’ 


was shown by Prof. W. A. BICKERTON. 

The instriment consisted of three narrow strips of plate glass 
about a foot long, arranged as a truncated pyramid. The object 
end has an area of about a quarter of a square inch, while the eye 
end is made very small (about a twentieth square inch) in order to 
get the maximum number of reflections. To get geometrical 
accuracy in the inter-facial angles the edges of the strips overlap 
instead of being butted. Three types were shown. In No. | the 
cross-section is an equilateral triangle. This produces the simplest 
type of pattern. In No. 2 the section is a right-angled isosceles 
triangle. This produces patterns with two centres of symmetry of 
eight reflections each and one of four reflections. In the third type 
the angles are 30 deg., 60 deg. and 90 deg. This produces patterns 
in which one centre has 12 reflections, one six and one four. When 
a group of nondescript objects—irregularly shaped pieces of coloured 
gelatine mounted on a glass plate are very effective—are views 
through the instrument, an exquisitely coloured symmetrical pattern 
may be seen, the character of which changes continuously as the 
object is moved about. The designs were shown projected on à 
screen, a narrow beam of light from an are lamp being pas 
through the polyscope, which was moved about until the maximum 
illumination was obtained. The beam before reaching the object 
slide passed through a water tank and a ground glass plate to ensure 
uniform brightness. The instrument forms an invaluable aid to 
designers of tiles, floorcloths, fabrics, &c., as an innumerable 
sequence of designs can be reviewed by the artist in & short time, 
those which give satisfaction being sketched or photographed. 
the slide is suitably mounted and moved reasonably slowly 1t P 
quite easy to repeat any particular pattern. 


Then, if C is on or near IJ, PM is the 


‘rough and ready " method which he had used to ` 
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of little value, but the figures which show the variations obtained on 
an aerial working under less favourable conditions should give reli- 


able comparisons between signal strengths from day to day. 


The aerial employed in connection with these tests was of an L 
shape, having a horizontal length of over 600 ft. and a vertical 
height above ground of 150 ft. It is run over land which is covered 
with buildings, and consequently the natural wave-length (about 
1,200 metres) does not correspond very closely with that found by 


calculation from inductance and capacity of the wires. 


The second factor which has a great influence on the strength of 


signal received by an antenna is the resistance to earth. The 
earthing system used in connection with these tests was compara- 
tively simple. The main part of it consisted of æ ring of two 3 in. 
water pipes laid in the form of a square of about 50 ft. side. The 
earth-wire was attached to one side of these pipes, and they. in turn, 
were connected with the water-pipe system of the building. This 
arrangement was found to give very satisfactory results. | l 

A The arrangement of the circuit used in connection with the aerial 
is shown in Fig. 1. The coupling between the aerial circuit and the 
receiving circuit varied within wide limits; for most of the records 
it was 3-75 per cent.—i.e., this coupling was used for the Paris sig- 
nals. The coupling coefficient was accurately measured in all cases, 
and, by means of calculation (of which particulars are given) the 
current received in the aerial circuit could be determined from the 


— * Abstract ofa Paper read before the Institution of Electrical Engineers, 
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SIGNAL FROM CLIFDEN SHOWING BAD “ ATMOSPHERICS.”’ 
Fia. 3. 


Note.—The Clifden record was obtained on an exceptionally bad day. The result shown 
was quite unusual, and no special arrangement for eliminating “ atmospherics'' was used. 


signal. As has been shown by the author and many others, the 
current flowing in the crystal circuit connected to any os. illating 
system is proportional to the square of the oscillating current. This 
result has been checked in connection with all the crystals used in the 
experiments. l 

In series with the crystal was placed a high-resistance (8,000 ohms 
telephone receiver, an ordinary Broca galvanometer with a period of 
about 9 seconds, and an Einthoven galvanometer with a silvered 
quartz fibre having a natural period of about „ty second when working 
at normal sensibility. It might have been expected that for long 
dashes the Broca galvanometer would have proved satisfactory and 
sensitive enough for the purpose. The actual deflection of the 
instrument for a given current in the circuit is greater than that of 
the Einthoven, the normal sensitiveness of the instrument being 
400 mm. per micro-ampere, but in practice it was found that ex- 


* Assuming that the decrement of the wave train emitted is constant. 
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traneous causes made it almost impossible to use the Broca galvano- 
meter for purposes of measurement. The greatest difficulty was met 
with in connection with the atmospheric discharges which at certain 
times of the year are liable to interfere very seriouslv with the recep- 
tion of signals. Especially was this the case during the months of 
June, July, August and September. During many months in the 
winter the Broca galvanometer was quite effective, though even 
under the most favourable atmospheric conditions trouble was some- 
times met with from ships and other stations sending on much 
shorter wave-lengths. 

The number of such stations in the vicinity of Liverpool, it may 
be mentioned, prevented any accurate observation being made on 
the shorter wave-lengths and it is for this reason that the work has 
been confined almost entirely to the wave-lengths used by Brussels, 
Paris and Clifden. The Einthoven galvanometer in most cases was 
not used in the way in which it is usually employed, as it was 
found that a less-sensitive arrangement was quite elfective for the 
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Fic. 4.—Paris Sunset TEst, Jory 26,1913. PARIS ANTENNA CURRENT, 
43-45 AMPERES, WEATHER CLEAR. 


currents which had to be measured. Under normal conditions the 
magnification of the image of the fibre was reduced by omitting the 
microscopic eye-piecc, and the image of the fibre was, therefore, 
much thinner than would otherwise have been the case ‘see Fig. 3). 
For weak signals the greater magnification was used, Fig. 2. 

Under the latter conditions it was possible to obtain a sensibility 
of 200 mm. per micro-ampere with a period of about ,!', second. The 
sensitiveness without the magnifying eye-picce was usually 25 mm. 
per micrc-ampere, but owing to the smaller size of the image of the 
fibre it was possible to measure the deflection with almost the same 
precision as with the larger magnification. Examples of signals 
received with these two different arrangements are shown in Figs. 2 
and 3. 

In connection with each test, or measurement of signal strength, a 
calibration of the crystal sensibility was made hy means of the buzzer 
shown in Fig. 1. In each case the current flowing in this circuit was 
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Fic. 5.—Paris Sunset TEST, OCTOBER J 1TH. 
Paris ANTENNA CURRENT, 43-45 AMPERES. 


measured by a Duddell thermo-anuncter, and the corresponding 
eurrent in the galvanometer circuit observed. 

The accuracy of the measurements of signal strength is not closer 
than + 5 per cent., and too much attention should not be given to 
small variations or irregularities in the curves. 


OBSERVATIONS ON SIGNAL STRENGTH. 


Sunset Effeci.—One of the earliest observations in connection with 
wireless telegraphy was that it was possible to transmit over much 
longer distances by night than by day, and it has been a matter of 
discussion. ever since as to what is the cause of that variation. 
Several observations have been made at the time of sunset, and: the 
results are recorded in Figs. 4, 5, 6, 9, 10 and 11. 
which deserves notice is that the increase in strength of the signal 


Fic. 7.—SPEcIAL SIGNALS EMITTED FROM PARIS. 


The first point 


does not occur at the time of sunset, but some time afterwards 
This is what might have been expected if the state of ionisation of 
the atmosphere is the controlling factor in determining the signal 
strength. The increase in signal strength occurs at almost the same 
time as daylight ceases—t.e., at the same time as the number of ions 
per cubic centimetre in the atmosphere would rapidly diminish, 

Observations in America appear to show that with places lving due 
east and west of each other there was weakening* in the strength 
of the signals while the dark-light band lay between the two places, 
This effect is, of course, well known in connection with the Trans. 
atlantic transmission. It will be noticed from the curves that there 
is little evidence of such an effect occurring between Liverpool and 
Paris. If this effect occurs it is, comparatively, very slight, It 
would seem. therefore, that the '' fog `° in the space covered by the 
dark-light band is not a very dense one. 

The curves show. however, that the sunset. effect varies with the 
weather conditions at the time of sunset. On July 26th (Fig. 1) and 
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Fic. 6.—Paris SUNSET TEST, OCTOBER 27TH. PARIS ANTENNA CURRENT, 
43-45 AMPERES. 


October 27th (Fig. 6) the sky was clear and the effect was what may 
be called of the “normal” tvpe—7.e., there was an increase in 
strength commencing from ? hour to 1 hour after sunset. On these 
days. however, the antenna current measured before sunset was only 
40 micro-amperes. On October 27th the rise in strength was per- 
ceptible at 5:35 p.m., the time of sunset being 4:38 p.m. ; on this 
day sunset occurs at the same time in Liverpool and Paris. In 
December, 1913, and January, 1914, there was no evidence of a 
sunset effect, the signal strength at 10:45 a.m. being the same as 
that at 5 p.m. on the shortest day, when the time of sunset here is 
3:49 p.m., and the 5 p.m. signal is, therefore, over one hour after 
the time of sunset. 

In the all-night test on March 26th and 27th the increase in 
strength at sunset was comparatively small. There was a slight 


maximum at 7:25 p.m. and another at 10 p.m., but the greatest 
strength was not reached until 2a.m.; the time of sunset was 
6:34 p.m. (Greenwich mean-time). 
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COMPARISON BETWEEN VARIATION IN SIGNAL 
STRENGTH AT SUNSET AT NANCY AND LIVERPOOL. 


The observations on October 11th also show that there is practi- 
cally no increase in signal strength, even one hour after sunset, m 
accordance with the observations of March 26th. On both these 
days, however, the day strength of the antenna current was 50 
micro-amperes, the atmosphere was damp and cloudy, and rain fell 
at intervals in Liverpool and on March 27th in Paris. In the all 
night test on May 4th with Brussels there is also no evidence of à 
sunset effect, though there is a marked strengthening of the signals 
at about 10:30 p.m. On June 8th, in a 24-hour test with Paris ist 
Fig. 11), when the conditions here were fine, there is again no m- 
crease in strength during the whole night, a result which confirms 
Mosler's observations for the month of June. The observations by 


K js E. Kennelly, ‘‘ Proceedings ” of the Institute of Radio Engineers, 
oc. cit. 
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Mosler * on the variation in the ratio of night to day strength with 
the time of year are of great interest, but it does not seem possible to 
get 3 definite ratio between night and day strength which will hold 
with any approximation to accuracy for any day in any giveu 
month. As Mosler himself shows, and as these tests have also shown, 
the variations during a single night may be very large, and the differ- 
ence in the ratio from day to day in any given month may also he 
very large. It is interesting to notice that the greatest ratio ob- 
served between night and day strength occurred in July, 1913, The 
ratio on July 26 was 1-8, while on July 22nd it was 2-4. 

A possible explanation of the observed phenomena may be as 
follows: When the atmospheric conditions are bad and rain has 
fallen, the transmission is good and the effect of the removal of sun- 
light, which is one of the chief causes of ionisation in the atmosphere, 
produces little effect. Irregular reflections and refractions from 
masses of ionised air in the upper regions of the atmosphere. which 
cause irregular increases in the received antenna current, such as are 
observed in the all-night tests referred to later on, are prominent, 
because of the transparency of the lower atmospheres to the waves. 


On the other hand, when the day is clear the received antenna | 


current is less strong during the day, and when darkness falls there 
-is a considerable strengthening of the signals, owing to the atmosphere 
becoming more transparent to the waves as it becomes de-ionised 
after daylight has ceased. The reflections from masses of ionised air 


reflection, however, may easily be applied to explain the difference 
in the effect observed at these two places. 

If the atmospheric conditions between Paris and Nancy were 
good—1.e., if the sky were cloudy and rain had fallen—the signal 
strength would be good and no increase would be observed at sun- 
set. If conditicns between Paris and Liverpool were bad (from the 
signalling point of view), with a clear sky, the fall of darkness would 
give rise to the normal sunset effect.* 

The observations by Mosler on the variation in the ratio of night 
to day strength with time of vear are of great interest, but it does not 
seem possible to get a definite ratio between night and day strength 
which will hold for any day in any given month. The variation 
between one day and another in the same month are very great, as 
is shown by the curves for October 11th and October 26th. It is to 
be hoped that it may be possible to examine the sunset effect much 
more completely than has been possible up to the present. 

Comparison between Morning and Evening Signals.—Observations 
show that signals received at 5 p.m. do not show any increase above 
those at 10:40 a.1n. on the shortest day of the year, and throughout 
the months of December end January. There is, in fact, throughout 
the year very little differerce between the morring and evening 
signals, cer:zi:ly none greater than that due to more or less irregular 
variations in the morning signals. The facts stated above may 
perhaps be taken as additional proof that variation in signal strength 
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in the upper regions of the atmosphere are less prominent, because 
of the less transparent condition of the lower atmosphere after a 
fine day than after rain. 

One point of great interest in connection with these tests is that, 
as has already been mentioned, the signals sent out on July 26th and 
October 27th from the Eiffel Tower were measured at Nancy by 
MM. E. Rothé and R. Clarté.* These results have been plotted 
for comparison with those obtained at Liverpool on July 26th 
(see Fig. 7a). They found that the increase in signal strength was 
very slight. Here, on the other hand, it was very considerable, the 
antenna current received after sunset being nearly 1-5 times that 
received just before sunset. The difference in the time of sunset at 
Liverpool and Paris on J uly 26th is just over 40 minutes, whereas on 
October 27th the difference is less than one minute. - 

On October 27th (see F ig. 7b) there is some correspondence be- 
tween the results obtained at Nancy and Liverpool, though there are 
considerably greater irregularities in the strength of signal measured 
at Nancy than are found here. It is difficult to see how these 
differences can be explained by the different orientation of Liverpool 
and Nancy in relation to Paris, and the consequent difference in the 
reflection and refraction at the shadow band. The theory of cloud 


* Loc. cit, 
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is a phenomenon depending more on reflection and refraction from 
masses of ionised air, as suggested by Fessenden,f similar in character 
to the clouds which affect atmospheric conditions, than to variation 
in earth-surface conductivity. One may suggest, therefore, that. 
besides the conducting outer envelope which Heaviside and Eccles 
have postulated, there exists in the upper atmosphere a cloud 
condition which affects the transmission of electric waves of much 
the same character as the cloud distribution with which everyone is 
familiar, and which affects the transmission of light waves. These 
clouds may consist of masses of ionised air which are transparent to 
light, but which absorb or reflect the long waves used in wireless 
telegraphy. 

Since the nature of the clouds which affect the transmission of light 

waves differs from that affecting the transmission of long electro- 
magnetic waves, so the distribution of these masses must be different 
in the two cases. From the fact that the signals abserved in the day 
are less variable than those received at night, it is evident that this 
‘electromagnetic atmosphere " is prevented from producing much 
effect during the daytime; it cannot, in other words, produce much 
effect until the de-ionisation of the lower atmosphere by the with- 
drawal of sunlight makes it sufficiently transparent to enable the 
waves to pass through it and reach the cloud masses which reflect 
them. 
In Fig. 10 signal strength or (antenna current)? is plotted and a 
record of the weather conditions at the two places is given for com- 
parison. It was noted in these tests, which were described at Bir- 
mingham,f that there was a marked fall in signal strength when 
heavy rain fell in Paris, and it was suggested in the discussion of this 
Paper that this was due to defective insulation in the Paris aerial. 
Possibly this may be a true explanation of this phenomenon, but, as 
has already been mentioned, the constancy of the antenna current in 
Paris does not support this view. 

It seems quite conceivable that, even with a highly insulated 
aerial, rain should carry away some of the charge that would other- 
wise accumulate on it—t.e., that the aerial would become less well 
insulated, although the insulators themselves were quite sound. 


* Àn examination of the charts published by the Meteorological Office 
shows that the atmospheric conditions were very similar in the region 
Paris to Nancy, and Paris to Liverpool, on October 27, some rain having 


fallen. 


t“ Nature," Vol. LXXVL, p. 444, 1907. 
t" British Association Report," lec. cit. 
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The results obtained are not conclusive on this point, as on several 
other days in the year when it was raining in Paris the signal received 
was of full strength. 

Speaking generally. one may say that the best conditions for 
wireless signalling are cloudy skies, except, of course, when there are 
strong atmospherical discharges in the clouds which make signal 
reading difficult.* Records show that bright sunshine is not satis- 
factory for transmission, and this is borne out by the observations of 
operators, who have stated that during a spell of very sunny weather 
their range appears to be very much restricted (this may possibly be 
due to large earth resistance), 

The records obtained from Brussels show much greater differences 
in signal strength from day to day; but as the station is in an ex- 
perimental state it is hardly possible to base accurate comparisons 
upon them. 

Variation in Signal Strenglh during the Night.—Looking now at the 
all-night records, Figs. 9, 10 and 11, it is remarkable that there 
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appears to have been on the nights of March 26th and 27th and of 
May 4th a very considerable increase in strength after rain. On the 
record for March 26th there is a decided minimum at midnight, there 
being an actual diminution in the strength of the night signal as 
compared with the day. This minimum, however, corresponds 
with heavy rain in Paris ; it is possible that the minimum may have 
been due to defective insulation of the Paris aerial. This is not 
likely for the reasons just given. At midnight, for example, the 
antenna current used for the three long dashes sent out was 44, 45, 
45 amperes. The sending antenna current when the sky was clear, 
say at 7:20 p.m., was 44, 45, 44 amperes. Two hours after the rain 
had ceased the artenna current received rose from 52 to 68 micro- 
amperes. The same thing occurred in an all-night test which was 
made in connection with the Goldschmidt stations at Brussels. In 
that case the antenna current received at 10:35 p.m. ^ suddenly 
increased to 5-5 micro-amperes, about twice what it had been at 
8:30 p.m. ; at 10:45 p.m. it had fallen, and then diminished still 
further, until at midnight and 2:30 a.m. it was only 3-9 micro- 
amperes, falling to normal day strength (about 3 micro-amperes) just 
after sunrise at 4:33 a.m. In this case, alsog there was heavy rain 
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it is noticeable that.the variation iu strength is much greater at 
night—41.e., there will be during one second of the dash an increase in 
signal strength amountiug to as much as 10 to 15 per cent. of the 
normal value. The increase in strength may decrease or increase 
as the sparking continues. | . 

These variations only emphasise the fact that changes in signal 
strength during the night are due to some rapidly fluctuating in- 
fluence such as might be expected to arise from the variation in form 
or composition of a reflecting mass of vapour. - 

Monthly Variations.—The day strength of the signals varies 
within comparatively narrow limits, but the average strenzth of the 
signals during June and July is noticeably less than that during 
December and January. This is not in accordance with the results 
obtained by Mosler, and it is possible that the ditference in the figures 
may be due to the fact that the transmission in this case is partly 
Over sea. 

The variations in strength of signal from day to day are compara- 
tively slight, but they are noticeably greater for March and July 
than they are for December and January. l 

The Paper coneludes with two appendixes dealing with the 
estimation of antenna current and the current in the buzzer circuit, 


THE LONDON & DISTRICT ELECTRICITY SUPPLY BILL. 
(Concluded from page 606.) 


Part IIf.— MUNICIPAL ASPECTS. 


It is not intended to discuss the ethics of municipal trading, 
Rightly or wrongly, with the sanction and encouragement of Parlia- 
ment, municipal corporations have pledged the credit of their rate- 
pavers in the establishment of electricity undertakings, They are 
entitled to expect the same protection as would be given in other 
cases where statutory authorities which have admittedly carried 
out their duties to the best of their ability, are nevertheless threatened 
with unfait or uncalled for competition. By a polite fiction, the pro- 
moters contend that their proposals are entirely optional in char. 
acter. Very limited powers of competition with existing distri- 
butors are said to be contained in the bill, and except for the County 
Council purchase rights, transferred to the new authority, no under- 
taking can at any time be acquired except by mutual agreement. 
Literally these statements are no doubt correct. Practically they 
are untrue. The power in the hands of the new authority for in 
direct compulsion is overwhelming. Metropolitan — boroughse 
whether they take a supply or not, are liable for any deficiency’ 
Extension of an existing municipal undertaking is subject to thn 
approval of the new authority which may insist on such exteasioh 
taking another form or being on another system than that which 
meets the requirements of the particular undertaking. Should suc- 
approval be granted, the municipal undertaking will still be penalised. 
It will be compelled to bear heavier capital charge: 
T with loan periods far shorter than those allowed 
for exáctly similar works in the case of the new 
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just before 10 p.m., and this would correspond with the same atmo- | very simply. E E ears thee. aca the elec- 


spheric condition as occurred during the Paris all-night test. 

[t would seem from these results, therefore, that one of the causes 
of change in signal strength at night is rain. After the fall of rain 
the atmosphere becomes more transparent for the electric waves, 
and allows the reflections already referred to, which cause an increase 
in the strength of signals to become more marked; that this is 
possible is evident from the fact that a fall of rain must tend to 
de-ionise the air and carry down the charged nuclei on which rain- 
drops form, and which make the air conducting and therefore 
absorbent. 


It is interesting to notice thet in the plates giving records of the 


signals teken durirg the all-night run from Paris there is a very con- 
siderable variation in the strength of the signal during a 10-seconds' 
dash. At first sight it might appeer that the explanation of this is 
that the sparkivg was irregular; but if these records are compared 


Py 


with those ob'aisel with similar dashes sent out during the davtime 


* As has been noted by many observers, however, strong atmospherics 
. often coincide with strong signals. 


tricity supply system have to submit themselves to the judgment 
of those whose money is involved. The influence of tht 
ratepayer is direct, certain and practically continuous. The 
undertaking is vested in end worked by their directly elected repre 
sentatives. Compare this simple system with that suggested i1 the 
bill. The new undertaking will be vested in a privately forme! 
company, the interests of which will be limited to making the greate* 
possible return to a comparatively small number of shareholders 
Directors, elected by reason of baing best able to achieve this result. 
will conduct the whole enterprise. Proposals of any kind affects 
existing municipal undertakings will be naturally coasidered by them 
solely from the point of view how they affect the divile:ds of the 
sharehollers. They are judges in their own cause. 


suggested in the bill. A Statutory Technical Committee is to he 


—— —À 
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* Report by the Conference of Metropolitan Boroughs owning elec- 
tricity undertakings. (Slightly abbreviated.) Chairman, H. R. Barge: 
Hon. Sec., L. Potts (Poplar). 
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Average rate of growth of output for last five years. 12 p.c. ... 
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formed consisting of paid officials. These permanent officials are 
to have extensive powers conferred on them. They will act as 
intermediaries between the new Authority and the company to 
which the new Authority has leased the undertaking. After examin- 
ing and giving due weight to the desires of the company they will act 
as statutory advisers to the Authority. The new Authority will be 
elected by various County and County Borough Councils. In cer- 
tain instances two County Boroughs will share one representative. 
Only some of the members of the new Authority must belong to the 
appointing bodies. Others need never have sought the approval of 
the electors. The duties of the Electricity Authority appear to be 
(a) to act on the advice of the Technica] Committee, (b) to raise the 
capital required on the security of the rate, (c) to distribute the 
problematic profits, and (d) to levy the more likely deficiency rate. 
In determining this deficiency rate members elected outside the 
appointing bodies have as much voting power as others. This pro- 
posal to place the public purse at the disposal of a body of this char- 
acter, which does not directly operate the undertaking nominally 
entrusted to it, is a new departure in the administration of public 
affairs, and is one not likely to be extensively copied. 

If the supply of electricity in London hereafter gives cause for 
complaint, how can the evils be remedied ? The electors must first 
of all elect their county councillors in a contest in which elec- 
tricity supply can only form one of the numerous issues generally 
involved. The powers of those elected are limited to voting for a 
certain number of members of the New Authority. The members 
of the New Authority must. bring the complaints before the Technical 
Commission of statutory officials. If these latter agree that some- 
thing should be done, they must bring pressure to bear on the operat- 
ing company which really directly furnishes the supply. How much 
public responsibility will be left after filtering through all these 
channels ? What period of time is likely to elapse before complaints 
are attended to? And directly elected institutions, like municipal 
electricity undertakings, are to be placed under the control, nomin- 
ally of a new authority, actually under the control of a company 
whose sole interest is dividends, over both of which publie opinion 
can only exercise à minimum of influence. It is true that in certain 
instances, municipalities have the right of appeal to the Board of 
Trade against the decisions of the company and the Authority. Al 
electricity undertakings are commercial in character. What would 
be said if large commercial enterprises, before developing their con- 
cerns on the (to them) most advantageous lines, were compelled to 
secare the approval of their chief trade competitor, revealing to him 
their scheme, their accounts, their books ? Would it be an answer 
to the grievance if it were suggested if the trade rival refused consent 
the undertaking could apply to the law courts ? No commercial 
concern could be run successfully on such terms. 

In this country we are well acquainted with public utilities being 
furnished by municipalities or by companies. But the combination 
of the two in the manner proposed in the scheme has the virtues of 
neither and the vices of both. The undertaking can neither work 
solely in the public interest as is the function of municipalities, nor 
display the initiative which characterises private enterprise, The 
scheme is said to be based on certain Continental precedents. Our 
whole system of local as well as national government is based on the 
idea that there must be no exercise of publie functions without direct 
publie responsibility. The constitution of the new Authority is an 
absurdity, whether it be regarded from the municipal or company 
point of view. It bears the distinctive sign of its origin, “ Made in 
Germany." 

The supersession of municipal activity might be justified if it 
could be shown that it had failed in its duty. This is not alleged by 
the promoters of the bill It is admitted that technically and 
financially, municipalities have done good work in the past. The 
Borough Councils are in à favourable position for stimulating the 


demand for electricity. As the rating authority they are brought 
The collection of 


into direct contact with every resident or occupier. 

accounts is already one of their duties. They can judge the financial 

status of the would-be consumer. As a result, in certain municipal 
That munici- 


undertakings the bad debts amount to 0-001 per cent. 
pal corporations are quite capable of carrying on successfully, tech- 


nically as well as commercially, electricity undertakings, is shown by 
the following comparison with the results of company operations :— 


; Municipal. Company. 
Average number of units sold per £1 capital invested 16-2 12-2 
Average load factor......... ee 30-8. ... 190 
Average price per unit sold ............eeeenn 206d. ... 262d. 
Average cost per unit sold, excluding capital charges | 0:98d. ... 1-19d. 
7 p.c. 


* l'hat the complicated new authority will be able to improve on 
€ municipal results as a means of popularising the use of electricity 
$ to say the loast, open to question. There is one innovation in the 


financial proposals which runs contrary to all sound municipal 
finance. In 1902, a Select Committee of Parliament reported that 
in so far as municipal borrowing was concerned, the payment of 
interest out of capital was most undesirable. Their opinion has 
been accepted, and since the date of their report there is no instance 
on record where a contrary course has been pursued. That this is 
sound municipal finance bas never been questioned. The alter- 
native is a direct encouragement to municipal extravagance. The 
whole object of the provision is to prevent hazardous municipal 
speculation. The ratepayer at once has to shoulder the burdens of 
his enterprise. This wise policy is to be reversed in order to bolster 
up à scheme which otherwise must at once make large demands on 
It is more than doubtful whether the intrinsie merits of 


the rates. 
the new proposals justify the change. 


Part IV.—ALTERNATIVES. 


While municipal electricity undertakings have no reason to be 
dissatisfied with the results of their past action, it must not be 
assumed that they are content to rest upon their laurels. Given 
fair play and an equal opportunity, the present authorised distri- 
butors feel they are capable of rendering yet greater public service 
in the future. They contend that the new proposals, so hazardous 
from the financial point of view, so subversive of municipal inde- 
pendence, achieving so little by endangering so much, are the less 
called for in as much as an outline of means is contained in existing 
legislation, which if pursued and developed is capable of dealing 
with all the evils alleged in the preamble. 

That the number of authorities and generating stations is too 
large, that the areas are too small, and that extensions take place 
on too limited lines, seem to be the reasons mainly alleged by the 
promoters to explain the electrical deficiencies of London. Under 
sec. 81 of the Local Government Act, County Councils may com- 
bine to establish joint committees for purposes in which they are 
mutually interested. Similarly under the London Electric Supply 
Acts, 1908-9, existing undertakers may combine and co-operate for 
practically all purposes connected with their undertakings. They 
can give and receive supplies; act as stand-by to one another ; 
jointly own and operate existing stations as well as prepare exten- 
sions; form joint committees ; practically act in all matters agreed 
upon as one authority. Under the provisions of this Act, the follow- 
ing Metropolitan Borough Councils have made agreements : Hammer- 
smith and Fulham. Poplar and Stepney: For nearly all purposes. 
Stepnev and Bethnal Green: Bethnal Green will not erect a new 
station. but will take its whole supply in bulk from Stepney. Stepney 
and Shoreditch: To obviate the immediate extension of a station, & 
bulk supply is taken. Apart from the agreements made under this 
Act, various other combinations exist under special powers. 

It is interesting to note the results which have accrued by reason 


of the first agreement made under the 1908-9 Acts by the Metro- 
politan Boroughs of Poplar and Stepney. Year by year co-operation 
A scheme of economical 


between the two boroughs increases. 
expansion designed for the needs of both areas has been formulated 
At times of slack load, the whole supply 


and largely carried out. 
When an accident 


is put oa one station, the others closing down. 
occurs, even if it be of serious character, there is no interruption of 
supply. The other borough immediately furnishes assistance. The 
two have the largest load factor and supply the lowest average 
price in London. All this has been achieved without destroying the 
financial or municipal independence of either area or throwing obli- 
gations on the rest of London. For supplies similar to those given 
by these two boroughs, the residents of Chicago, " The Electrical 
Citv," have to pay nearly double. 

Although of late, there has been an increasing tendency for co- 
operation between existing municipal undertakers, having regard 
to the beneficient provisions of the 1908-9 Acts, it may nevertheless 
be asked why progress has been so slow. The Acts are entirely 
permissive. It has taken some time to realise the full advantages 
of their provisions. "This perhaps accounts for some of the delay. 
But the chief cause lies in the fact that, while Parliament has been 
engaged in facilitating the work of municipal electricity authorities, 
the London County Council, to whom these authorities are virtually 
subject, has effectively prevented the utilisation of the measures 
designed for their benefit by means of its financial policy. 

Attention has been repeatedly called to the predominating influence 
of capital charges on the cost of supply. It is particularly the case 
in the early years of an undertaking. This is indeed recognised 
by the promoters of the new Bill when they seek extraordinary 
financial provisions for the early years of their own proposal. Fora 
cheap supply of electricity we must look not to the necessities of 
the moment merely. We must take a larger view. But a larger 
view implies expenditure, not necessarily immediately remunerative, 
though ultimately in the interest of true economy. To enable the 
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larger view to be taken was the main object of the 1908-9 Acts. The 
London County Council has prevented it. Prior to 1906, the annual 
capital charges of electricity undertakings were spread over an 
equated period of 42 years, the sinking fund being suspended for the 
first three. After the scantiest consultation with those actually 
concerned in the supply, in 1906 and again in 1912, the County 
Council revised these periods, the suspension of the sinking fund being 
abolished. It is interesting to compare these revisions with the pro- 
posals in the new bill :— : 


1906 revision. 1912 revision. The new bill. 


Elo fed —— 30 years. ... 2b years. ... 40 years. 
Machinery ...................... 20 «,, dx ID us se 25 y 
Suspension of sinking fund ... Nil. "o Nil. puc Sn ous 
Interest paid out of capital ... Nil. és Nil. . b 


The County Council has no direct experience of conducting a 
commercial electricity undertaking. The absurdity of the new 
periods is sufficiently attested by the fact that in 1912, there wére 
cables in existence, laid more than 25 years ago, which both from 
their conductivity and capacity to earn money were as good as on 
the day tHey were laid. With the shortened loan periods, the 
annual capital charges became overwhelming. It became impos- 
sible to take the larger view. Extensions having to earn money 
immediately, had to be designed on a far smaller scale than a wiser 
policy would have justified. In the belief it was strengthening the 
financial position of the Metropolitan Borough Councils, the County 
Council only succeeded in doing the reverse, increasing the number 
of small stations retained, decreasing the size of plant installed in 
extensions, and generally hampering the development of electricity 
in London. The Council does not propose to ask the new Authority 
to adopt its periods. But they are retained in order to compel 
existing undertakers to yield their undertakings to the new concern. 

Let us assume that under the provision of the 1908-9 Acts joint 
committees were established, and that the financial provisions 
applied to the new authority were applied under suitable conditions 
to existing undertakers. These assumptions involve the creation 
of neither new authorities nor companies, no scrapping of plant in 
wholesale fashion nor revolution in the system of supply. They 
offer nevertheless safe means whereby an enormous expansion of 
the present supply could be met and a material reduction in the 
present charges effected. Owing to more lenient annual capital 
charges, a large extension of linking up mains between suitable 
stations would at once result. Plant at present reserved in case of 
breakdown would be released to meet the increased demand. In- 
efficient stations would be reserved for stand-by purposes or take 
through linking up mains a bulk supply from those generating more 
cheaply. Certain of the stations have already been shut down. As 
extensions in suitable existing localities were carried out on a large 
scale, more unsuitable stations would be elosed. "There would be an 
improvement in the plant load factor and an immediate reduction 
in charge. Compared with the capital demanded by the new L.C.C. 
scheme, the capital expenditure required would be relatively small. 

That these results would certainly follow is no mere hypothesis. 
Even with higher capital charges enforced by the London County 
Council they have been realised by Poplar and Stepney. With 
sympathetic treatment they will be repeated in London as a whole, 
only on a larger scale. 

Needless to say, the linking up proposals apply not merely to 
municipal undertakings. They are applicable between company 
and company, as well as between municipal undertaking and com- 
pany undertaking. The former have unlimited tenure. Under the 
existing Jaw the whole of the companies become purchasable in 
1931 by the London County Council. The development of elec- 
tricity in the company areas as well as the operations of the com- 
panies themselves are undoubtedly prejudiced by reason of the 
short life they still possess. They have difficulties in raising fresh 
capital such as is needed periodically by all growing concerns. The 
difficulties are not insurmountable; the only change in the law 
required, having regard to the interests of all concerned would be 
to bring the companies under the same terms in regard to their new 
capital issues as the existing municipalities. If stations were 
extended or mains laid by them on lines approved by the Council, 
there is no reason why the County Council should not advance 
the money as is done in the case of existing municipalities. Alter- 
natively, the companies might receive the assurance, that in respect 
of all capital expended after date on approved works, full credit 
will be given on agreed terms when the purchase time arrives. 
Another suggestion which has been frequently made is that a joint 
committee of the boroughs or the London County Council should 
purchase the existing stations at a fair valuation, and thus become 
the sole authority for the generation of electricity in London. 

These alternatives have scarcely received the consideration they 
deserve from the London County Council, Eminent electrical 


engineers associated with the practical supply of electricity in 
London, have unsparingly condemned the proposals of. the new 
scheme, while fully believing that the alternatives present a better 
solution of the problem. They certainly involve less risk and less 
upheaval in administration. Coupled with the proposals to centralise 
generation is the suggestion that distribution in London should be 
standardised. On account of the magnitude of the financial issues 
involved this must, in any event, be a slow process, and if financially 
feasible can be carried out by the existing distributors equally as 

well as by the new Authority. The standardisation of distribution : 
will only affect the cost of electricity to the slightest extent. A 
would-be consumer always asks what is the cost per unit, and very 

rarely what is the system of distribution. 


We may regard the London County Council's proposed bill in the 
light of a prospectus, issued to the people of London, asking for 
their support. A strange reluctance is shown towards giving figures 
in support of the case. In view of the facts which have been given, 
this reluctance is intelligible. It does not serve, however, } to 
strengthen the confidence felt in the suggestions. Revolutionary | 
methods require consideration of an adequate kind before adoption, : 
not after. The mere fact that London is to be endowed with yet | 
another Governing Authority, which neither directly performs any 
service nor is directly responsible to the public gives ample food for 
thought. With a world war in progress, in which nationally we are 
fighting for our existence, there can be neither time nor inclination 
to give the scheme that deliberate judgment its intrinsic importance 
demands. We must jealously guard our national resources. The 
influence of the “ silver bullet " is a paramount factor in determining 
the great struggle. Within the last few weeks, the National Ex. 
chequer has forbidden all fresh capital appeals for purposes not 
urgently important to our national existence. Can it be contended, 
by any stretch of imagination, that this is the time to embark on a T 
hazardous scheme, involving an expenditure of £15,000,000 in the b. 
next few years, and nearly £60,000,000 within the next generation ? Lm 
Under all the circumstances it is to be ardently hoped, if the bill m 
ever reaches the stage of examination by a Committee of Parliament, ee 
the preamble will be found not proved. e 

H. H. Gonpos, A.M.I.C.E., L.C.C.. 
Chairman of Sub-Committee of the Conference. M 


THE CURRENT TRANSFORMER. 


BY M. ROSENBAUM, B.SC. 


In the treatment of current transformers the leakage of the FT 
primary and secondary cireuits is usually neglected, and 
although this 1s generally permissible, vet it is very interesting 
to study the effects of this leakage and its influence on the 
accuracy of the transformer when connected to instruments. 


The leakage in the secondary of the transformer is equiva- 
lent in its effects to an additional self-induction placed m i 
circuit, and, therefore, the symbol L, hereafter n 
refers to the total self-induction of the secondary circuit—tnà 
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Usually C, sin (0 4- y) is very small compared with KC,, and 


js, it includes the self-induction in the external circuit plus the 
self-induction equivalent to the secondary leakage in the | can be neglected, in which case 
transformer itself. C, cos (0 4- y) 

Fig. 1 represents the vector diagram of a current trans- = KC, ` 
former, where— : 

C, and KC, are the primary and secondary currents re- 
spectively reduced to the primary circuit (C, is the actual 

secondary a) 

primary turns / 

C, is total exciting current. 

L, and L, are self-induction of primary and secondary cir- 
cuits respectively. 

r, and r, are respectively the resistances of primary and 
secondary windings. 

r is the external resistance in the secondary circuit. 

is the angle between primary and secondary currents. 

§ is the angle between magnetising component of total ex- 
citing current and the total current. 

e, is the P.D. across primary. 


CURRENT RATIO. 
C, _ Co sin (0+y) 
KC, Kc, TH 


secondary current and K = 


negligible, the abov expression becomes 
C, _ Cosin Oy 
KC, KOC, 


above 1s concerned. 


C ; ee 
e? 7: Cyr. KC as small as possible, the watt component of the exciting 
E 2 : : 
Now, tan a= h you we Xu E we uw ub current—4.e., C, sin 0—should be reduced to à minimum. 

pz It will further be observed that an increase in the leakage or 
aid ta jc (2) self-induction of the secondary or a decrease in the external 
ydp o 2. 07 T 907 resistance increases the angle y, and therefore increases the 

E E. 

C KC current ratio ,.-l . 
pe dp KC 


cos (Ü--y) cos(O+7+9) ' 

This equation (3) holds true for all values of 9 except ọ=0. 
Since, according to this equation C, becomes equal to KC,, 
when 9=0, which, of course, is not true, due to the fact that 
an exciting current, Cy, always exists, and, therefore, when 
9-0, C, — KC, +C: 

Now, the angle 9 is always very small, and, therefore, we can 
assume cos 9—1 and sin 9 o. 

Therefore, cos (8 4- y-- 9) =cos (0 -- y) — € sin (0+). 

From equation (3), therefore, we have 


which point is treated later. 


~~ 


LÁ 


ty) cos (D -- y) — o si D 20% 4096 60% 80% 100°% Cy 
idi phon rdi En : ee 0 v Primary Current. 
. 2 .r=1Q.Lz=5mh. 2. 7=10.L2=2mh. 3. 7=3N. Lz=0 08mh. 
that 15 g- (1 -c ) cot (0+7), kraio a aa E a oo S 
ie 
Fic. 2. 
Ils " 
_ l—tané at l T 
= (cu) DNE 22 NA (4)] Fig. 2 gives curves obtained for the current ratio for different 
Co ^n " pls values of L, and r (where L, refers to the external circuit only, 
i ry +r the leakage being neglected). 
These curves were those obtained by Messrs. Agnew and 


CURRENT RATIO AND PHASE DISPLACEMENT. Fitch (see ^ Bulletin id of the Bureau of Standards, Vol. VI., 
p. 281). Shape of curve connecting the ratio x and the 
2 


rimary current C, (see “ Bulletin " of the Bureau of Standards, 


Vol. F, p. 423, Mr. P. G. Agnev). 
Assuming at first that y=0, we have 


Equation (4) might be expressed— 
KC, cot(0r7)—o 
C, — cot(Ü ry) 


Now, from the triangle involved | 
à C, Cı sinb | 
cos(ĵ0+y+ọ) sin 9 KC, KC, 

KC, mU Now, C, sin 6 is the watt component of the exciting current. 
ue cos (0 4- y) — 9 sin (0+ y) 9 Assuming the iron losses to follow the law aB“, where a and c 
AT ; are both constants, and B is the flux density in the iron, we get, 

Substituting the value of 9 as given in equation (4) we get total iron losses— W —aB*', 

KC Co therefore, the watt component 


eee. m 
E.M.F. induced in primary — 
Now, the E.M.F. induced in the primary is proportional to 


COs (0+y)=(1- 2 cos (0 4- y) (0-59 cot (0-5) 


1 


Co sin d= 


C, C,sin(@+ 
or KC = d ZF Y) +1. the flux ; therefore, we get 
2 2 . 
Substituting this value in equation (4) we get— Ld M co Be—?, 
KC, : | 
, o=1—~—— ee cot(0ü-). The primary current C, (which is nearly equal to KC,) is 
C, sin (9-- y) r KC, also approximately proportional to B, so that the curve lea 
Cy cos (0-- y) 5 . C, sin € ; ; 
7 KÜ, LC, sin O47) 0. « « (5) | necting KO, and C, will rise, remain horizontal or fall, de- 


If self-induction ~nd leakage of the secondary be zero or 


from which it will be observed that the effect of leakage or 
self-induction is to increase the current ratio, and thus decrease 
the accuracy of the transformer as far as this current ratio 


For constant values of L, and (r+r,) the angle y becomes 
constant, and therefore it will be seen that in order to make 


2 s; . 
This assumes that 0 does not decrease with increase of 7, 


— — — — € 
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pending on whether the index c is greater than, equal to, or less | shows curves connecting o and C, for different values of L, 


than 2. 

For values of Bmax. from 200 to 400 the index C has a value of 
about 2-7, which falls below 2 fairly rapidly as the flux is in- 
creased (L. Wild, THE ELECTRICIAN, February 16, 1906, 
p. 705), so that the expression Es d 

ara : 2 
flux will increase as C, is increased up to a certain point, and 
will afterwards decrease. 


If the leakage or self-induction be not neglected the equation 

becomes €, Casin 0(—-y) 
KC, KC, 

Now, assuming cos y and sin y to be constants we have the 

sum of two expressions, one containing the watt component 

C, sin 0, which we have already considered, and the other 

containing the wattless component (4e, the magnetising 


current C, cos 0), and, therefore, the shape of the curve con- 


... €. cos 0 
necting - E and C, should be considered. 
2 


for these values of the 


4-1. 


Fig. 3 gives the curves connecting the magnetising current 
with the primary current or secondary current (for frequencies 


of 25 and 60), since these two are nearly proportional to each 
other, from which it will be observed that the curve connecting 


Cicos k falls with increase of C, due to the bending over of the 


2 . 
magnetising current curve, and as the fluxes here dealt with are 


quite normal it can be taken that this drooping characteristic 
is quite general. The effect, therefore, of adding self-induction 
or of leakage in a transformer is to still further increase the 
slope of the ratio curve especially for lower values of the pri- 
mary current. This is seen to be the case for the curves in 
Fig. 2. 
PHASE ANGLE. 
,, Co COS (02-y). 


It will be observed that with increase of y the angle 9 
becomes smaller—that is, an increase of the self-induction or 
leakage of the secondary diminishes the angle 9, while an in- 
crease in the external resistance r increases the angle. Fig. 4 


the transformer being the same as that illustrated in Fig. 2. 
Now, cos (0--y)—cos 0 cos y—sin 6 sin y, and, therefore, 
the angle 9 will be zero if 


sin Ó sin y —cos 6 cos y, 


i.e., tan 0 —cot 0 

Ua mr 
, (opbe 
1.e., pL, tan 0— r,--r. 


And will be positive if r.+7> pL, tan 0, 


and will be negative if r,+7< pL, tan 0. 


SHAPE OF 9—C, CURVE. 


If L, be small and negligible, we have 
Co cos 0, 


KC, 
and, as previously explained, this expression diminishes with 
increase of C}, so that the curve 9— C, will have a drooping 
characteristic, the slope of which will be greatest for small 
values C,, as seen from Fig. 3. 
Assuming L, not to be inappreciable and constant, 


. C, cos (6+y) C, cos 0 cosy C, sin 0 sin y, 
KC, 


KC, p KC, 

Both these expressions have drooping characteristics, and it 
depends on the relative value as to whether the resultant curve 
will be drooping, rising or partially drooping and rising, In 
most'cases 0 is so small that cos 0>sin 9, so that for larger 
values of sin 7—.e., for large values of y the second expression 


1. 7r=30.L2=0°08mh. : 
4. r=0'1 192. Lg=008mh. 


Fig. 4. 


2. r=10.L2=008mh. 3. *» —10. Le=2mh. 


5. r- 10. L5—5mh. 


will be greater than the first, which will cause the value 9 to be 
negative, and diminish with increase of primary current. 
Thus, in the limit, where 7 —90 deg., cos y=0. 
Casin 0 
* — KG 
which curve will be seen to have a negative value, the value of 
© decreasing with increase of primary current. An example of 


such a rising curve will be seen in an article by Dr, Drysdale 
(Tue ELECTRICIAN, November 23, 1906, p. 201). 


2 


ACCURACY OF TRANSFORMER WHEN CONNECTED TO 
INSTRUMENTS. 


Ammeters.—In this case it is the current ratio which is alone 
to be considered, and it will be, therefore, necessary to make 


à 


- as nearly unity as possible for all values of C, Thus, 


KC, 
the watt component of the exciting current should be reduced 
to a minimum, while the leakage and self-induction of the 
secondary circuit should also be reduced. 
An increase in r, although having the advantage of reducing 


c yet results in an increased drop of potential across the 

2 

transformer. ! ——À 
Wattmeters and Watt-hour Meters.—Let V — potential " 3 

single-phase circuit, and y=angle of lag of this circuit, the 

true power — VC, cos y. | 
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As seen from Fig. 6, the introduction of a. current trans-- 


- former causes meter to read KC, cos (y—a). - 
-. The multiplication factor, 


F= um C cosy — des 1 rx E 
E (ke, cos yp) KG, (14-9 tan y) 
1 
assuming, as before, cos o—1 and sin o=». 
.. The multiplication factor, . | 


p=.“ e] 
KC,\l+¢ tan v^ 
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the result will be to improve the general accuracy of the trans- 


former, 
We will proceed to consider this question. 


ES ee RM 
. KC, (1-- o tan y) 
C and o as obtained in equations 


Substitute the values of KC, 


(5) and (6), we have | 
Cy sin (0--y) 4-1 


C, cos (9+) tan p+] 


1°03 
ee Ss SO eee: NN 
a isa 
P NY 5 Eod 
"EPI ERR 
T | |LLLCECE-ECL- 
20% 40% 60% 80% 100% C, 20% 4095 6095 809, 100% C, 
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It will be observed that “the multiplication factor" F 


] 
| 1+ tan y 
which is always greater than unity, while the latter for positive 
values of o, which is generally the case, 2 PD 
is less than unity, so that the two 
effects have the tendency to neutralise 
each other, and thus improve the ac- 
curacy of the transformer. Fig. 5 shows 
the curves of multiplication factor for 
the conditions as given by Figs.. 
2 and 4 and for power-factors of 0-8 
and 0-6. 


For unity power-factor tan y=0, and, 
therefore, 


F 


P Peu? f 
depends on two functions, KC, and 


1. — current ratio. KC; 


KC, Fia. 6. 


The values of MART are shown in Fig. 7 for two cases, 
1+ 9 tan y 


(1) where o is always positive, and (2) where 9 is reduced to 
values partially positive and partially negative by the intro- 
duction of a self-induction in the secondary circuit or by 
increased leakage in the transformer. 


l —— 


1-6 tan y 


It will be observed that —— is improved by introducing 
| l+otany 


Se . L] 
leakage or inductance in the transformer up to a certain point, 
and if this improvement is greater than the increased value of 


| Kc resulting from this additional leakage or self-induction, 
2 


— , the former of 


. F will be unity if 
tan (0-+y)=tan v, 
or 0--y—wv 

So that, assuming 0 to remain constant for different values 
of C, a certain value of the power-factor exists for which the 
factor F will be unity. It will be found, however, that 0 
usually inereases with the primary current, so that this state 
of affairs rarely exists. | | 

If 6+y>, F wil be greater than unity, while 0--y«y, F 
will be less than unity. 

Fig. 8 shows curves of multiplication factor for different 

values of the angle of lag y on the assumption that the angle 0 
increases with increase of primary current, and also that the 
angle y has such a value that the phase angle 9 is always 
positive. As the angle y is increased the phase angle becomes 
partly positive. and partly negative, and, finally, for large 
values of y, wholly negative, and the multiplication factor 
curves will be altered accordingly, as shown in F ig. 7. 
_ If F be greater than unity, we have that 0+y >y, so that an 
Increase 1n the angle 7 accentuates this irregularity, and thus 
leads to an increased value of F. If, however, 0--y «vy, ie., 
for values of F below unity, an increase of y will result in F 
more nearly approaching the value unity. 

Assume a power factor of the circuit of 0-8 equivalent to 
being about 37 deg. In order that the multiplication ratio 


1 


1+ $ tan v 

: NM UN E MEN 
° eae ee 
a 28 OS > 

C, 
j eee 
i NARMEEBNE 

B 

Fic. 7 


should be less than unity, 0-I- y should be less than 37 deg., and 
assuming, in the first place, that y is zero, we get that 0 should 
be less than 37 deg. If 0 be equal to, say, 20 deg., we could 


| insert in the secondary inductance sufficient to make y — 17 deg., 


with a betterment of the multiplication ratio. 
For lower power factors this increase of inductance can be 


D 


Multivlication factor F. 
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i 


correspondingly increased, but values in the neighbourhood of 
0-8 are usually the case in practice. For unity power-factor 
the multiplication factor is greater than unity, and, therefore, 
no improvement can result. | 

It will, therefore, be seen that an improvement in the general 
accuracy of the transformer can result, if the multiplication 
factor be less than unity, that is, if the normal angle y be small 
and also the angle 0 be a minimum, in which case an addi- 
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tional self-induction will result in an improvement. These 
results can be obtained by making the iron losses a minimum, 
and working with very low flux densities. 

From the error curves obtained in Fig. 4 it will be observed 
that in the particular transformer in question the angle 0 is 
very large, and thus an improvement in the multiplication 
factor with increased inductance can only be obtained at very 
low power-factors. 

The Angle 0.—Fig. 9 gives the curves connecting the mag- 
netising component and watt component of the exciting 
current and the corresponding flux density B for iron of the 
quality usually employed for transformers, from which it will be 
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observed that up to a value B=4,000 the angle 0 (which is 
equal to tan-! watt current/magnetising current) increases 
with increase of B and decreases with values of B above 4,000, 
the maximum value of 0 for this quality of iron being about 
47 deg.—48 deg. Since the flux density under working condi- 
tions in a current transformer is never above the value of 4,000, 


Relationship between (0 --y) and 0.—1t has been shown that. 
the accuracy of a current transformer at a given power factor 
is dependent on the value of the angle 0+y, and it is, there- 
fore, important to investigate the effect of an increase of the 
angle y on the angle 0. 

The result of increasing the self-induction L, is not only to. 
increase the angle y, but also to increase the value of the|flux 
density for a given secondary current, since the E.M.F. in the 
secondary must increase to counteract this increased self- 
induction ; so that, assuming the flux density is always below 
the value of 4,000, which is practically the case, the angle 0 
will increase ; therefore, the previous remarks made regarding 
the variation in the current ratio, phase angle and multiplica- 
tion factor F with the self-induction L, hold true, since the 
angle 0--y increases or decreases with increase or decrease of y 
respectively. 

À diminution of the external resistance r, resulting in an in- 
crease of the angle y, however, produces a decrease of the flux 
density, and thus a decrease of the angle 9, which has the ten- 
dency to counteract partially the increase of the angle y, the 
extent of this counteraction depending, of course, on the 
relative value of the resistance and self-induction of the secon- 
dary circuit, and also on the quality of the iron involved. 


ELECTRIC STEEL-MAKING FURNACES.* 
BY T. D. ROBERTSON. 


The author divides electric steel furnaces into two main classes— 
induction furnaces and arc furnaces. In the former class he describes 
the Kjellin and the Róchling-Rodenhauser furnaces. Arc furnaces 
are subdivided into arc radiation furnaces and arc conduction 
furnaces. Under the first sub-head he describes the Stassano furnace 
and also mentions the Rennerfelt furnace. The second and more 
important type of arc furnace is represented by the Héroult and 
Girod furnace, both of which are described. As these furnaces 
have been described from time to time in THE ELEcTRICIAN, we shall 
do no more than mention them here. The author then goes on to 
describe the Electro-Metals furnace, which has been designed to over- 
come the disadvantages of the steel studs in the bottom of the Girod 
furnace, and which will at the same time work from the usual supply 
mains through static transformers. The original inventors were the 
three Swedish engineers, Messrs. Grönwall, Lindblad and Stalhane, 
who have designed and developed the Elektrometall shaft furnaces 
for the reduction of iron ores which have proved such a great success 
in Sweden. The development of their steel furnace has taken place 
mainly in this country, where, after considerable time spent in ex 
perimenting, the furnaee has now been thoroughly established for 
commercial working. The figure shows the main principles of the 
furnace. Two-phase low-pressure current is employed, and this is 
obtained from a three-phase system through two single-phase trans 
formers, using the well-known Scott connection. There are two 
upper electrodes, each carrying a separate phase, whilst in the bottom 
of the furnace beneath the basic lining is a third electrode, which 
acts as a neutral return common to both phases. Thus the current 
flows on each phase, starting from the transformer, along the copper 
leads to one of the upper electrodes, through this, across the arc gap, 
through the metallic charge, and thence through the basic lining to 
the bottom electrode, which consists of a layer of special carbon 
mixture covering the bottom of the furnace where connections are 
made to the neutral return leads, which are common to both trans 
formers. | l 

The lining, which is made of either dolomite or magnesite mixed 
with tar and thoroughly burnt in, is when hot quite a good conductor 
of electricity, and offers. only a small resistance to the passage of the 
current. Thus, for example, if the pressure of each phase is 80 volts, 
there will only be a drop of about 3 volts through the lining. The 
heat developed by this is not wasted, as it serves to keep warm the 
lower portion of the furnace hearth, a very important feature, 
especially when making steels which require an addition of con- 
siderable quantities of ferro-alloys having a high melting pomt. 
Further, this two-phase arrangement gives rise to a certain amount 0 
electromagnetic circulation, which serves to keep the charge always 
in motion, thereby thoroughly mixing its contents, and to distribute 
the heat from the hot region immediately below the arcs evenly 
throughout the whole mass. 


e . ——'o M ——————s snm 
it may be assumed that the angle 0 increases with the flux * Abstract of a Paper read before the Manchester Section of the 
' Institution of Electrical Engineers. 
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The general construction of the furnace does not differ greatly 
from that of the other are furnaces. The tank is made of steel plate 
work suitably designed to avoid bulging when hot. The electrodes 
are held in steel holders carried on horizontal arms, and fastened to a 
carriage which runs over and between two vertical channels. The 
carriage is driven by a vertical screw in the centre of these channels, 
and the screw in turn is actuated by a worm wheel and worm coupled 
to a small electric motor. At the back of the furnace there is a large 
door for the charging and general working of the furnace, and in the 
bottom of this door is & small spout over which the slag is poured 
when removing it from the furnace. At the front of the furnace 
there is another spout through which the whole of the charge is 
poured into the ladle. The tilting gear is placed below and behind 
the furnace, and it is driven by a motor. The latter, by means of 
suitable reduction gearing, drives a large bevel wheel mounted on 
trunnions in the centre of which there is a bronze nut. Through this 
nut passes the long screw which is fastened at the top to a bracket 
at the back of the furnace. Turning the bevel wheel either pushes 
up this screw, and so tilts the furnace forward, or else, when the motor 
is reversed, the screw is drawn down and the furnace tilted back- 
wards. The screw is of such a length as to give a forward tilt of 
45 deg. and a backward tilt of 15 deg. The roof, which is made of 
silica bricks, is held securely in a steel frame made separate from the 
furnace casing, so that the roof can easily be replaced by a new one 
in a short time. The lining of the furnace is similar to that of most 
other furnaces, except that over the bottom plate there is a layer 

about ljin. thick of carbon mixture, which when the furnace 
becomes hot is baked into a solid mass, similar in composition and 
structure to the electrodes themselves. 


— e beni 


PRINCIPLE OF ELEcTRO-METALS FURNACE. 


The electrical arrangement of the furnace is as follows: The high- 
pressure supply, assumed in this case to be three-phase, is taken to an 
isolating switch inside the high-pressure cubicle, and from this it 1s 
divided into two circuits, each of which passes to a suitable oil switch, 
arranged with auxiliary contacts for charging resistances, to neutralise 
the effect of any sudden loads on switching in. It is found in prac- 
tice that a fairly high pressure, say 80 volts, gives the best results 
during the melting stage; but that, as much less power is required 
for the subsequent refining, a lower pressure is desirable, as this gives 
much less wear and tear on the furnace roof and sides, especially 
during the latter stages of the process. In order to have these two 
pressures at the ready command of the operator, the switches men- 
tioned above are connected to tappings on the high-pressure side of 
the transformers, one tapping to give a high pressure of, say, 80 volts, 
and the other to give about 50 volts. These two switches are inter- 
locked, so that only one of them can be put in at one time, and the 
change from the high to the low pressure is made simply by tripping 
one switch and then moving along the interlocking bar and putting 
In the other switch. The instruments installed are placed on the 
low-pressure side, and consist of an ammeter on each phase and one 
on the neutral, which are operated by series transformers pleced 
round the low-pressure 'bus bars. A voltmeter is installed which 
gives, by means of a three-way switch, the pressure between either 
of the two phases and earth or the pressure across the two phases. 
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&tmosphere of carbon monoxide inside the furnace. 
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As is the case in all arc furnaces, the current flowing in the furnace 
is controlled by raising and lowering the electrodes, thus increasing 
and decreasing the size of the arc gap, and so making the resistance 
greater or less according as the current is smaller or larger. In small 
furnaces this adjustment of the electrodes is made by hand, but in 
the larger ones, where the moving portion of the electrode and 
holders, &c., weighs several hundred pounds, a motor has to be used. 
These motors work in conjunction with some form of automatic 
regulator, preferably of the Thury type. The latter are connected to 
series transformers on the phase leads, and by means of rheostats in 
the secondary circuits ere set to regulate the current on each phase 
at a definite figure. When the current falls below this figure the arm 
of the regulator swings over and makes contact with the leads to the 
motor, so giving & series of impulses to the vertical screw, thereby 
lowering the electrode until the current increases to the proper value. 
Conversely, when the current becomes too great the regulator 
reverses the rotor and raises the electrode, thus diminishing the cur- 
rent flowing. In eddition to the control of the electrode motors by 
means of the eutomatic regulators, 2 direct control is effected by 
tramway-type controllers, which, in conjunction with speed regula- 
tors, enable the electrodes to be quickly hoisted out of, or lowered 
down into, the furaace. 

A description of the working of a typical charge may not be out of 
place, as some of the difficulties which designers have to meet in 
electric furnace work are only brought out clearly by a consideration 
of the actual work that has to be done in the furnace itself. Assuming, 
then, that the previous cherge has been “ teemed " and the furnace 
fettled, the cold scrap is thrown into the furnace hearth. This scrap, 
which is preferably of steel or wrought iron, is usually of very com- 
mon quality, and contains anything up to 0-1 per cent. of both 
sulphur and phosphorus. When the furnace is charged the current 
is switched on, and the electrodes lowered down until an are is struck 
between them and the upper portion of the charge. The automatic 
regulators are then switched on and the rehostat is set to give the 
required current. In the case of a 4-ton furnace, which the author 
proposes to take as typical, the melting current is about 5,500 am- 
peres, the pressure at this load being about 75 volts on each phase. 
The heat of the arc soon melts a large hole in the charge underneath 
and round each electrode, which continues to travel down as these 
holes become deeper, until & bath of fluid metal is formed in the 
bottom of the furnace. This bath gradually increases in depth 

owing to other portions of the charge melting into it, and the elec- 
trodes gradually rise with the level of the metal. By the time they 
have risen to the usual working level of the bath any unmelted 
portions of the charge are detached from the sides and pushed withm 
the hot metal in the centre. During the melting the slag is added, 
consisting of a mixture of lime, fluorspar, sand and either iron ore or 
hammer scale. This slag, owing to its lower density, floats on the 
top of the molten metal, and the chemical ections of refining take 
place. The carbon in the scrap is oxidised by the iron oxide in the 
slag, and is given off in the form of carbon monoxide, which, rising 
through the metal, gives the appearance of boiling. This boiling 
serves to bring the slag and metal into more intimate contact. The 
silicon and manganese in the scrap are oxidised, end their respective 
oxides dissolve in the slag. The phosphorus is oxidised and, in the 
presence of the lime in the oxidising slag, is formed into a phosphate of 
lime, which enters into the slag. A portion of the sulphur is also 
oxidised and passes away as a gas. When sufficient time for these 
reactions to take place has elapsed, the current is switched off and 
the furnace tilted backwards until most of the slag has run off 
through the small spout at the back of the furnace into a slag bogie. 
The remaining portions of the slag are pulled off by means of rebbles 
until the surface of the metal is practically free from slag. In this 
way phosphorus is removed. The recarburising additions are made 
to give the required carbon to the steel and another purifying slag 
is added. This consists of lime, sand and fluorspar, end quickly 
melts when the current is switched on. The pressure is now reduced 
by changing over from one switch to the other, and the current at the 
same time is lowered to about 2,000 amperes. The phosphorus as 
stated above has been removed, but there remains among the 
injurious constituents in the metal the bulk of the sulphur, and in 
addition a certain amount of oxide of iron, which has come from the 
oxidation of the scrap during the melting and from the oxidising slag 
that is necessary for the removal of the phosphorus. The metal 
must thus be freed from this oxide and from the sulphur. The oxide . 
of iron in the metel is also soluble in this new slag, which takes it up 
until the solvent powers of the two fluids are equal. The oxide is 
then removed from the slag by means of the addition of finely- 
divided carbon in the form of powdered anthracite, which reduces 
the oxide of iron in the slag and at the same time makes a reducing 
In these cir- 


cumstances the oxide of iron in the steel is continually passing into 
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the slag as the carbon reduces it, and in this way the whole of the 
metal is gradually freed from its oxide. At the same time, under the 
reducing conditions end under the influence of the chemical com- 
position of the slag, the whole of the sulphur is automatically removed 
from the metal into the sleg. Thus in this wey the metal is purified 
into high-grade steel. 

These reactions result in some very interesting changes in the sleg 
itself. At the commencement of the refining this slag is black in 
colour, but as the oxide of iron is removed from it it becomes gradually 
white, and on cooling down to stmospherie temperature fells gradually 
into a white powder. The steel being now purified is ready for 
“teeming " into the ledle, its composition being adjusted to what is 
required by means of additions of alloys. the quantity of which is 
based on the result of a test enelvsis taken from the bath during the 
refining. A small eddition of aluminium or en alloy of eluminium 
is usually added at the end in order to remove any trace of gases 
which may remain in the steel. The ladle is brought under the 
tapping spout of the furnzce, the smell door e bove this is opened, and 
the furnace is tilted right over and its contents emptied into the ladle, 
from which it is teemed into the ingots or cestings. 

Much has been written and many dete have been published con- 
cerning the power consumed by electric furneces in making a ton ot 
Steel. Many of the published figures are not trustworthy, very often 
referring to accidental or quite exceptional performances of the 
furnace. If it werc possible to get comparative figures from different 
furnaces of the same size, using the same raw materials and manufae- 
turing the same products, the question of the relative merits of the 
different types of furnace from the point of view of energy con- 
sumption could be settled. As far as one can ascertain there is really 
not much difference in the actual power needed when doing the 
same work in the different types of the better-known furnaces ; and, 
in fact, when deciding on which type of furnece to instel, the ques- 
tions of the initial cost of the plent, its suitability for running off 
existing power supplies, the cost of repairs to the furnace, and the 
ease with which these can be carried out, are all points which are as 
important as the question of low power consumption. Much depends 
on the kind of rew materials used, upon the process employed, and 
upon the quality which is desired in the final product. For example, 
it is quite possible by “ killing " the steel with silicon and manganese 
(as is done in the open-hearth furnace) to produce a steel in less time 
and using less energy than when employing the deoxidising process 
described above; but at the same time the steel produced, although 
showing a satisfactory chemical analysis, is not so good under actual 
working tests as is the steel upon which more time is spent and more 
power used for deoxidation in the best manner.  Naturelly the pur- 
pose for which the steel is to be used determines the nature of the 
refining process which ought to be employed ; and mild stecl suitable 
for steel castings can be produced much more cheaply then the 
highest qualities of tool and alloy steels. Then, again, the size of the 
furnace has an important bearing upon the energy consumption, es, 
of course, the larger furnaces have less surface from which to rediate 
heat compared with the weight of metal which they hold than those 
of small capscity. However, when melting cold serap, using two 
slags, and refining to a first-class quality, the approximate energy 
consumption decreases from 850-kw.-hours per ton, in the case of a 
2.ton furnace, to 700 kw.-hours per ton in the case of a 5-ton furnace. 
' In addition to the melting of cold materials, electric furnaces are 

largely used for refining fluid metal taken from open-hearth furnaces 
or Bessemer converters, this practice being more common in America 
and on the Continent than it is in this country. In America there is 
& big field open for the electric furnace in the manufacture of even 
such common material as steel rails. The specifications are con- 
tinually becoming more severe, whilst the ores of the Lake Superior 
region are gradually becoming more impure, so that the steel made 
from them in the acid Bessemer vessels is gradually getting richer in 
phosphorus, so that a point has been reached when some purification 
wil have to be made in order that the rails shall be capable of 
fulfilling the required tests. It is of interest to note that several 
thousand tons of electric steel rails have been in service on some of 
the main lines in America for some years, and have up to the present 
given excellent results. The process of refining fluid metal is very 
'similar to that employed in the ordinary way after the charge has 
‘become melted. A dephosphorising slag is added to the metal as 
soon as it is poured into the furnace ; and after this has been allowed 
to work it is removed, the finishing slag is added, and the process is 
‘carried out in exactly the same way as that described earlier in this 
Paper. The electric furnace is also finding a field as an auxiliary 
to the open hearth and Bessemer processes, being used to melt ferro- 
manganese additions, as it has been found that the saving in the 
amount of this alloy required more than pays for the cost of melting 
jt electrically. In this country the field for the electric steel furnace 
is mainly in the manufacture of tool and alloy steels, for making the 


smeller sizes of steel castings. and possibly in connection with the 
open-hearth and Bessemer plants for producing a superior product; 
Abroe4d. however, especially in those regions where water power is 
plentiful and electrical energy cen be produced very cheaply, it is 
possible, in fect probable, that electric furnaces will be used to pro- 
duce steel in large quantities instead of employing the older class of 
fuel-fired furnaces. : 


DISCUSSION. 


Mr. J. S. Peck said that a few vears ago when the electric furnace waa 
mentioned as a possible means of refining steel, it was hoped that if it 
did not revolutionise the making of steel, it would at any rate tend to 
produce a better quality steel at a comparatively low cost. These 
anticipated results had not been realised. Regarding the furnace itself, 
there was certainly a great advantage in using two or three-phase as 
engineers supplying three-phase did not favour the use of a heavy single- 
phase load. In this respect the Electro- Metals furnace seemed to have a 
distinct advantage, because it could be made for three-phase working 
down to comparatively small sizes, whereas the Héroult and other 
furnaces used three-phase for the large sizes only. Transformers of 
very special design were required for this work on account of the number 
of low.tension coils in parallel to take the very high current. Tappings 
were also necessary from the high-tension winding in order to vary the 
voltage on the furnace. 1f these tappings were taken out in the ordinary 
way from part of the high-tension winding, there would be an un. 
symmetrical relation between primary and secondary, and very heavy 
local currents would probably occur. This difficulty could be overcome, 
and in general it was necessary to keep the positions of primary and 
secondary as symmetrical as possible. 

Mr. K. M. FAvE-HaNSEN considered the induction furnace the best type 
from the engineer's point of view. It was possible to make a Kjellin 
three-phase and arrange it so as to secure a fairly reasonable power factor 
in reasonable sizes. ‘The steel makers looked at the problem from other 
points of view, and difficulties arose as mentioned in the Paper. The 
electromagnetic effects on the metal due to the high current density in 
the induction furnace also incurred difliculty, and these were the main 
reasons why the straight forward induction furnace on a commercial 
scale had not been produced. Most of the commercial electric steel 
furnaces were on the arc principle. Regarding arc furnaces, the first 
consideration was to get a fairly steady load and a reasonably good power 
factor. These requirements acted against one another. For instance, a 
power factor of 0°97 would be reasonable, using a transformer with leads 
having very little induction, but immediately a short-circuit occurred 
very heavy currents would flow and cause trouble with the supply 
company. Small furnaces admitted of power factors of, say, 90 per cent. 
with short-circuit currents not exceeding double full load, but with large 
furnaces it was not possible to obtain high-power factors on account of the 
high induction effects. The manufacturer therefore arrived at certain 
limits of size dependent upon the voltage permissible at the are. Refer- 
ring to the Kjellin and Electro- Metals furnaces, he asked if it was of great 
importance to get the current to the bottom of the furnace during the 
whole period or only towards the end of the process. If it was of im- 
portance only during the firing part of the process, there were other 
arrangements than the Electro-Metals which might be better. Assuming 
it to be necessary, or at any rate useful, to have the current at the bottom 
during the whole t'me, tho arrangement would appear to be best for the 
purpose of steel making. 

Mr. D. S. Paxtow asked what price of electricity would render electric 
furnaces commercially practicable for different classes of work. The 
question of power factor was one which would influence the choice of 
type of furnace for any particular work. The author had recommended 
the Thury regulator. In the speaker's experience some of the other 
types were more instantaneous in action in the case of large current 
variatioa. 

Mr. Eustace THoMAS spoke of the difficulty of obtaining steel of a 
partieular quality in this country, whilst on the Continent higher grades 
were produced. One predominant feature, even with English firms of 
the highest repute, was their inability to reproduce the same steel at 
different times. A sample, not specially selected, but giving excellent 
resu'ts might be obtained from the makers, but when the bulk was 
supplied it might be totally different. Chemical and microscopical 
examinations scemed unable to reveal any difference, and it might be 
said that electrical tests had apparently proved far more searching than 
any chemical or physical tests which could be applied. The speaker 
thought the average foreman. had a certain contempt for scales and 
weights, and preferred to deal in handfuls according to his own taste and 
experience, although in tho case of firms where better methods of working 
had heen introduced, there were still enormous differences in steels which 
were supposed to be identical. Small quantities of impurities such as 
arsenic or sulphur which subsequent chemical analysis would scarcely 
account for might make an enormous difference. lt would appear 
possible with the electric furnace to make steel with much greater 
accuracy than with the ordinary heat operated furnace. i 

Mr. WILKINSON asked for some information regarding the kilowatt- 
hours per ton, and the form of load curve for a 3 or 4-ton electric furnace. 
This latter would appear to be very variablo and undesirable from the 
supply engin?er's point of view, especially a long way from the station. 
The upkeep of furnaces was a serious item, especially relining. A case in 
which tha speaker was interested was in India where a supply station 
included an engineering works and foundry. Many hundred tons of 


asa 


k 


scrap iron were lying useless, and it was considerod possible to convert 
these by means of an electric furnace during the winter nights when the 
lood was comparatively small An electric furnace might. in this 
extraordinary case, be an ideal adjunct, and profitable to both depart. 
ments. 

Mr. G. L. Rosser asked whether only basic steel was manufactured in 
the electric furnace, and if so whether the basic steel so manufactured 
was superior to that produced by the Siemens open hearth acid process. 
The author stated that a small addition of aluminium or aluminium alloy 
was usually added at the end in order to remove any traces of gas which 
might remain in the steel. Was this added in the furnace or was it not 
usual to put it in the ladle ? 

Mr. J. A. PANTON (communicated) : The Paper would have been more 
interesting if the various costs of working cach type of plant had been 
compared in order that intending manufacturers could reccive some sort 
of practical guide and useful hints suitable for adoption in the country, 
and finally to bring out the merits of electric steel castings over ordinary 
grades now in use, and the reason for adopting the methods of casting 
referred to. 1t was my pleasure some nine months ago to visit at Sher- 
brooke, Canada, a works where electric furnaces were entirely used for 
smelting ordinary steel and manganese steel castings, including elec- 
trically-smelted bronze bearings and ferro-manganese brake blocks, all for 
railway and tramway use, the type of plant in use being similar to the 
Héroult described by the author, but of the three-phase tvpe. wherein 
the three vertical carbons were raised or lowered by hand gear into the 
square steel case lined with special bricks, dipped in tar. mounted on 
curved rails for tilting purposes, the tilting being effected by hand power 
and levers at each end, water cooling being provided round the electrode 
The electrodes were 7 in. in diameter and about 3 ft. long, 

screwed male and female for continuous feeding. This represents a 2-ton 
furnace, which invariably receives a charge of 30-35 ewts. of metal. The 
power was supplicd by a waterfall 7 miles distant, arriving at the works 
6.600 volts, where it was transformed down to 110 volts. The time taken 
for a cold charge was five hours, but as the plant invariably works night 
and day the remaining heats took four to four and a quarter hours, The 
cost per unit was 0:2 cent, contracting for large blocks of power annually. 
- Compared with the cost charged per unit in this country, it amounts to 
this, that electrically-smelted steel can, in ordinary times, be placed on 
the market here at better prices than it can ke produced. in Sheffield 
or Newcastle. Reverting to the quality of material, the chief difference 
between the castings made by the new and old process is that, owing to 
the low carbon in electric castings, many are used without annealing. 
The higher qualities of steel making can be much refined in comparison 
with other processes of manufacture. I quite agree with the author that 
a very fine field exists for electric steel rails, especially of the manganese 
or ferro-manganese type. Here caution should be exerted not to reduce 
the conductivity of rails used for electric railwavs and tramway pur- 
poses, and that for use on tramways where magnetic slipper brakes are 
in use, as mangansee steel made by the electric process is practically non- 
magnetic, more so than manganese steel made by ordinary process. 

The AUTHOR, in reply to Mr. Peck. said that makers in the early davs 
of electric furnaces had experienced a lot of trouble which unfortunately 
had occurred at the works of their customers, who expected immediate 
commercial results. This led to a deal of prejudice against the electric 
furnace, but now fortunately the prejudice was being overcome and 
furnaces were working steadily and continuously on sound lines. Fifteen: 
ton furnaces had been used in America chiefly for refining metal for steel 
rails. Tests were now in progress with rails produced in this way. and 
there was every indication that the test results would he very satisfactory. 
A big development was to be expected in the United States in the use of 
large electric furnaces for refining crude Bessemer steel. Mr. Peck: had 
emphasised the advantage of 2- and 3-phase supply instead of singlc- 
phase. The author had seen details of a 2-ton Héroult furnace using 
2-phase current, which suggested that the single-phase current arrange- 
ment had been practically discarded. The largest electric furnace known 
to the author was a Girod furnace of 20-ton capacity, installed in France 
prior to the war. The results were not to hand.” The kilowatt capacity 
Which was really the transformer capacity, did not increase directly with 
the tonnage. The kilowatt capacity was loss in proportion for the larger 
sizes. The subject of ore reduction by electricity was treated in reports 
published at various times from electric ore reduction plants in Sweden 
Outside that country very little was done, chiefly owing to lack of suit- 
able economie conditions. Sweden possessed favourable conditions in 
the form of reasonably cheap power and suitable ore. At the present time 
Sweden had electric furnaces either working or being installed with a total 
capacity of 40,000 n.r. The price at which electricity would permit 
economical working depended upon the quality of the product required. 
Generally speaking, with energy at 0-5d. or 0-6d. per kilowatt-hour, the 
electric furnace would compete in the small steel casting industry. It 
would certainly do so for high-grade tool steels. As stated by Mr. Faye- 
Hansen, whilst the induction furnace was ideal from the electrical engineers’ 
point of view the steel makers objected to it. It was essential in steel 
‘making to be able to get at all parts of the furnace conveniently with 
working tools, and to be ablo to make additions to or remove the slag if 
necessary. The heat in the induction furnace was gencrated within the 
metal comprising the ring round the transformer, consequently the slag, 
Which only rested on the top of the metal, received its heat from the metal. 
This condition, together with exposure to the atmosphcre, caused the 
slag to be cooler than the metal during the whole process, and for this 
‘Teason certain slags, which would otherwise be suitable, could not be 
employed. . In the arc furnace the conditions were reversed as the arc 
Played on the slag which in turn delivered heat to the metal. This 
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condition ensured proper chemical reaction in stcel refining. The power 
factor in large induction furnaces was very bad, and specially low 
frequencies had to be employed. The question of power factor and 
steadiness of running was of great importance, and, as mentioned hy Mr. 
Fayc- Hansen, a transformer designed to take care of load fluctuations 
usually had a low power factor. A 2- phase furnace would not be likely 
to suffer from shorts on both phases at once, so that the total disturbance 
was reduced. The short circuits occurred during melting, when the metal 
became soft and fell against the electrode, and the usual procedure was 
to raise the electrode out of the way when this occurred. It was necessary 
to have the current passing through the bottom of the 2-phase Electro- 
Metals furnace during the whole period. This manifested itself in the 
refining stages, as in the later stages the circulation of the metal avoided 
inequalities in temperature of the metal. A modification of the 2- phase 
furnace was to be introduced whereby the amount of current flowing in. 
the bottom of the furnace would be under control. Regarding the cost of 
energy in this country justifving the adoption of electric furnaces, this. 
was decided by local conditions. Given the cost of energy. a manu- 
facturer must decide whether the price obtained for his product or the 
improvement in quality will Justify the extra expense of electric heating. 
There was never any possibility of a leading power factor with an electric 
furnace on account of the inductance of leads, and their close proximity 
to iron. The Thury type of regulator had been considered the only 
successful type hitherto, but a cheaper or better regulator would be 
welcomed, The Continental steel referred to by Mr. Thomas was 
probably electric steel and very regular and uniform in quality. In the 
author's opinion the trouble with erucible steel was the fact that the 
erucibles themselves contained a small quantity of steel. and no two 
crucibles would smelt out exactly alike. In consequence there was much 
more danger of variation than in thé case of the electric furnace where the 
whole charge was of uniform quality. The chief advantage of electric 
steel was that the injurious oxide of iron which was present in all molten 
steel could be effectively removed. Unless clectrie steel was properly 
and carefully made by skilled workmen, it was open to exactly the same 
objections as crucible steel and when comparing qualities it was 
necessary to compare the best products of the two processes. In reply to 
Mr. Wilkinson, assume a 2-ton furnave in which the total time between 
teeming one heat and teeming the second heat would he about six hours. 
The melting period would be about three hours during which time the full 
capacity, say 400 kw., would be taken. The second or refining period 
would probably take only 200 kw.. and wonld last about two hours. 
Taking the ease of a furnace working continuously, that is to say 24 hours 
per day and five davs per week, so as to allow for repairs, 20 charges per 
week and 45 or 50 working weeks per annum, would be usual. The 
power factor depended upon the arrangement of leads, but in the case 
mentioned it would be about 0-9. One hour in the six referred to would 
be allowed for charging, removing slag. &e. The time-table quoted 
would not apply to special tungsten steel. but for refining any scrap and 
making carbon steel with low sulphur and phosphorus, say 0-08-0-L per 
cent. sulphur and phosphorous in the raw material down to 0:02 per cent. 
sulphur, and the same of phosphorous in the finished product. With one 
or two exceptions, all electric steel was made on a basic bottom. Experi- 
ments were made in Germany on a small Heroult furnace using an acid 
bottom, but it could not dephosphorise. Dephosphorising could not be 
carried out on an acid bottom.” Regarding the addition of aluminium 
this was done as the metal ran out from the furnace into the ladle. Tho 
dithculty of striking the arc referred to by Mr. Panton was possibly due 
to the electrodes becoming insulated by the slag from the previous heat. 
Regarding the low carbon in electric steel castings, this was very important, 
as it admitted of such castings being subsequently machined without 
annealing. Inthe case of crucible steel castings. the carbon could not be 
brought. so low, and consequently they were hard and required annealing 


before machining. 
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SWITCHBOARD FOR ELECTRIC VEHICLE CHARGING. 


As was noted in our last issue, the Igranic Electric Co. have re- 
cently brought out a fully standardised unit svatem charging switch- 
board for electric vehicles, which is so designed as to suit equally 
well the small user's garage or the large publie garage. Each panel 
of the switchboard (Fig. 1) is complete in itself and contains all the 
apparatus necessary for dealing with one b:ttery. Any number up 
to six of these panels can b» mounted on one framework. and the 
illustration (Fig. 2) shows a switchboard consisting of six panels, 
capable of charging six batteries at a time. When more than six 
panels are required a second framework can be placed alongside the 
first to carry more panels as may b? required, so that the switchboard 
(like some well-known filing cabinets) although always complete, is 
never finished. Fig. 3 shows a switchboard built up in this manner, 
Each panel is only 24 in. wide by 10 in. high by 20 in. deep, and is 
entirely self-contained. The. panels are designed for use on both 
two wire and three-wire circuits, and the unit construction permits of 
meeting special requirements. : | 

À charging section consists of a slate front 24 in. by 10 in., which. 
carries the rheostat contacts and sliding brush, a low-current circuit- 
breaker on the left side, an instrument switch on the right, and a 
pilot lamp and grid type resistance mounted oa the back. Two 
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capacity fronts are made, one; having a maximum rating of 90 am- 
peres, and the other 180 amperes. For the 90-ampere front renew- 
able button contacts and shoe contact brush are provided. For the 
180-ampere front the sliding brush is of laminated copper, and renew- 
able contact segments or plates are used instead of buttons. Thesliding 
brush supported by a guide rod moves smoothly over the contacts. 
Each rheostat section with its resistance is a complete unit in it- 
self. It is supported by bolts to the frame and after disconnecting 
from the ‘bus bar, can be readily removed for repairs or inspection if 
these bolts are taken out. On the upper left-hand corner of the 
front a card holder is provided in which a card bearing the designa- 
tion of the charging circuit can be inserted. The low current citcuit- 


Fic. 1.—SiNGLE PANEL UNIT oF SWITCHBOARD. 


. breaker has a laminated brush main contact and auxiliary arcing 
points. It is interlocked with the rheostat, so that it cannot be 
closed except when the sliding brush is moved to the position of “ all 
resistance in." It can then be closed and a small magnet which is in 
series with the charging circuit holds it in this position unless the 
charging voltage falls to a value less than the battery voltage, or in 
case the service fuses should be blown. It acts as a line switch. 

The instrument switch is a three-position switch, having ‘‘ Open," 
* Closed " and “ Reading " positions. When in the ‘‘ Open " posi- 
tion, the circuit to the battery is broken ; moving to the '' Closed " 
position completes this circuit, and when in the “ Reading " position 
the meter (which may be mounted on the top section or on a swinging 
bracket) is connected in the battery circuit indicating the voltage of 
the battery. If the low-current circuit-breaker is closed the current 
is also indicated on the ammeter scale of the instrument. The 
duplex instrument which is furnished combines ammeter and volt- 
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Fic. 2.—SiNaLE SWITCHBOARD FRAMEWORK OF SIX PANELS. 


meter, and a single instrument can be used for several panels if 
desired. | 
The indicating pilot lamp is a four-candle-power candelabra lamp 
with round frosted bulb set in the slate, so that approximately one- 
half of its diameter projects beyond the surface, and it is thus pro- 
tected from injury. It is connected directly across the battery leads, 
and is lighted whenever a battery is connected to the rheostat. A 
discharge rheostat can be mounted on the top section to operate in 
conjunction with the charging rheostat section directly below it. A 
single-pole double-throw switch short-circuits the discharge rheostat 
when closed to the left, and connects the charging rheostat directly 
to the line. When closed to the right, the switch connects the dis- 
charge rheostat in series with the charging rheostat, and connection 


is made so that with the instrument switch closed, the battery will 
discharge. 

The method of operation is seen from the following : Assume that 
all switches are open, the rheostat slider moved to the left-hand posi- 
tion, and the battery connected to one of the charging circuits. This 
will be indicated by the lighting of the pilot lamp. The instrument 
switch can then be moved to the reading position, and this will show 
the voltage of the battery on the voltmeter, and if the battery leads 
are not properly connected, this fact will also be apparent by the 
deflection of the needle in the reverse direction or off the scale. 
Assuming that the connections are properly made, the low-current 
cireuit-breaker should then be closed and the rheostat slider moved 
forward, increasing the charging current until the desired amperage 
is obtained as indicated on the ammeter. The instrument switch 
should then be released, when its spring will move it back to the 
‘closed " position, thus allowing the charge to continue but dis. 
connecting the instruments from the circuit. The voltage and cur- 
rent may be read at any time by moving the corresponding instru. 
ment switch to the reading position. It is not intended that more 
then one of these switches be operated at one time, but should any- 
one through ignorance move two at once, no damage will result, as, 
by a special arrangement of the voltmeter connections, the cross. 
currents resulting are made ineffective. When it is desired to stop 
the charge the circuit is opened by moving the instrument switch to 
the * Open " point, the arc formed on opening the circuit being taken 
on the auxiliary contacts which are provided with a magnetic blow- 
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Fic. 3.—BVILT-UP SWITCHBOARD WITH 20 PANELS. 


out. This openirg of the circuit de-energises the low-current circuit- 
breaker, which opens, disconnecting the battery from both sides of 
the lire. When the plug is removed from the vehicle the charging 
cable is entirely dead. 

The low-current cut-out prevents the battery from discharging 
back into the circuit should the charging voltage fall to a point below 
the battery voltage, and when several batteries are being charged at 
one time, should the service fuses be blown, the low-current cut-outs 
will operate to open the circuits and prevent the batteries from dis- 
charging one into another. These are two conditions which might 
ruin a battery through excessive discharging were this low-current 
protection not provided, as the fuses in the circuit would not be suffi- 
cient protection in this case as the discharge current might not be in 
excess of the fuse capacity. For this reason an automatic release of 
this {ype is even more necessary in connection with battery charging 
work than it is on a motor starter. At a slight additional cost an 
arrangement of link connections can be furnished, so that by changing 
the position of two links mounted beside the rheostat head the resis- 
tance will be divided into two sections, and connected in multiple, 
thus doubling the ampere capacity. There are a number of com- 
binations which cen be worked out to use this arrangement; for 
insterce, a 40-cell lead battery can be charged at 30 amperes, or à 
60-cell Edison battery can be charged at 60 amperes with the same 
rheostat. If required, a tripping coil caa b» furnished, so that the 
circuit-breaker can be opened from a distant point, or by au ampere: 
hour meter. The line and battery connections are all at the back, 
on the outside of the frame, making the installation work very easy, 
and, as the apparatus is all self-contained, there is no assembling, 
and rheostat wiring to be done on the job. 
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a 
THE ENGINEERING TRADE AND THE PRESS.* 


In approaching the question of the modern press and its relations 
to the engineering trade a broad division is bound to be made. There 
js a distinct dividing line between the policies of a technical trade 
journal and a daily newspaper, and what is possible in the conduct of 
the one is entirely out of place with the other. The more austere 
the technical journal and the more popular the newspaper the wider 
the breach. The contributor to the daily paper is probably a greater 
authority than the contributor to the technical journal, but the 
former has certain definite conventions to respect which are not 
always present in the conduct of the technical journal. 

It has been necessary to demonstrate clearly the difference bet ween 
the two sides of the Press—daily and technical—in order that the 
usefulness of each to the engineering trade may be appreciated. The 
total number of technical trade journals published regularly during 
1914 dealing wholly or partly with the engineering industry was 97 ; 
of electrical journals alone there were published no less than 20, a 
considerable proportion of the whole. 

The value of a technical trade journal to the engineering industry 
may be classitied under the following head :— 

(1.) The diffusion of knowledge. 

(2.) Record of interesting events, changes, &c. 

(3.) The direction of publie opinion. 

(4.) Means of advertising new methods and machinery. 

(5.) The ventilation of grievances. 

(6.) Source of information in query form. 

The technical trade press provides the only means for publishing 
certain matter which otherwise would never be placed on record. 
The advertiser does not only get the presentation of his advertise- 
ment to a large body of directly interested people among whom are 

-a number of potential buyers, but he also helps to carry on a noble 
educative work, and is, therefore a philanthropist in disguise. Some 
advertisers are probably given other names, not quite so polite, by 
canvassers seeking orders. Information on all topics relative to the 
engineering trade, critical and analvtical articles by experts, descrip- 
tive matter about new plant and undertakings, abstracts of the more 
important patents, innumerable notes, &c., &c., all go to make up 
the weekly or monthly issue of the standard engineering journals. 
The technical press, extending as it does now over many years, forms 
a record of engineering progress of a quite invaluable kind. As a 
means of reference old volumes of engineering journals should be 
more frequently consulted, and if they were it would be found that 
many so-called new ideas were tried—and often discarded — years 
ago. In patent actions the engineering journal often plays an im- 
portant part, and cases have been lost through a careful perusal of 
early issues. I even know of one particular case lost through the 
re-publication of thé writings of an ancient Greek, the originals of 
Which were issued and the drawings made sometime B.C. 

Probably the daily Press plays a more important part in directing 
general publie opinion than the trade press, and arouses an outery 
which sometimes results in new methods processes or machinery 
being adopted. It is, however, to the technical trade or to the 
engineering page of the newspaper that the enlightened reader looks 
for real direc ion. Take one or two instances related briefly. As 
one result of railway accidents—especially when a question of over- 
looking a signal crops up—the daily press will raise an outery in its 
genera] columns for some system of cab signalling or other means to 
obviate the recurrence of such an accident. The engineering trade 
press in such a case brings into a reasonable light the whole question, 
analvsing the issues and indicating the direction in which the best 
results can be obtained. Another instance is in connection with the 
aniline dye trade of this country. Great Britain is making and even 
exporting aniline dye stuffs to-day and has been doing so for a 
number of years, but some sections of the daily press give the impres- 
sion that it allowed all ideas, methods and plant to pass over to 
Germany years ago. The technical trade press must and does 
justify itself by being superior to these outcrie: and agitations, and 
by calmly reasoned articles on the situation as they arise, helps the 
technical man to focus clearly the position and not lose its correct 
perspective. 

As a means of bringing before potential buyers new ideas in 
machinery, the technical trade press is pre-eminent. The engi- 
neering editor of the daily press in the main holds himself aloof from 
the mere descriptive matter relative to a new machine which usually 
finds a ready place in the pages of the majority of our technical trade 


press. He—the daily press expert—is precluded from mentioning 
p s cr dM ccu I I TI 


* Abstract of the opening remarks at a debate at the Engineers’ Club, 


Manchester, February.3, 1915. In accordance with a rule of the Club, 


names of speakers are not given. 
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the maker’s name, and naturally the maker looking for a little cheap 
advertisement cannot see the value of a description without his 
name attached to it. At the same time one cannot but think 
harshly of those journals which publish what are technically known 
as '" puffs.” Unless the new or the improved machine possesses 
novel features, a description of which will interest and educate the 
reader, an editor should not be asked to insert a notice. A practice 
to be depreciated is for the literary matter to follow the advertising, 
or for the advertising canvasser to dictate what the editor shall 
insert. The better class journals would rather lose advertisements 
than pursue such a practice. j 

As regards the ventilation of grievances the technical press does 
not get as much cheap copy out of this as the daily press. A good 
controversy, the more acrimonious the better, is of value to anv 
journal, and the only thing the editor has to watch is chat libel is 
kept out of his columns. 

The technical trade press— especially. the journals which have 
been established for a number of vears- has on file a remarkable 
fund of information, and as this is at the command of inquirers a 
paper can be very useful as a technical information bureau. in 
many cases personal letters are written to the inquirer giving full 
details and information which in the ordinary course of events might 
have had to be purchased from a consulting engineer or expert. 

The technical trade press now unfortunately suffers from subsi- 
dised competition. All papers live by their ladvertisement revenue, 
and although it can be clearly proved that a well-established journal 
gives good value for the money paid for advertising space, the fact 
remains that firms support association journals and “ house organs " 
that have a comparatively small circulation. Such journals pub- 
lish—in the great majority of cases—only reprints of papers, and do 
not give the great mass of useful and general information contained 
in the established technical trade journals. Manufacturers only set 
aside a certain aum yearly for advertising purposes, and if these sub- 
sidised journals get a share there is naturally less for the independent 
self-supporting journals. In a way such competition is unfair, and 
no journal should be published by any parties who are directly con- 
cerned in the trade amongst which it circulates. 


DISCUSSION. 


The speakers who participated in the discussion included manufac- 
turers, representatives of technical and daily papers, journalists and 
readers. ‘fhe manufacturers expressed various views as to the value of 
notices in technical papers and deprecated the idea of a notice, or '' puff,” 
as it was called, being held out as an inducement to advertise. "The 
question of payment for answers to queries was touched upon, and one 
speaker felt that no charge whatever should be made even though the 
information supplied was of a technical character, and might require 
considerable research. The principle of making a charge for such in- 
formation was considered wrong. ‘The subscriber should be able for his 
subscription to use his trade paper as an information bureau. The 
technical press men inveighed against engineering features in daily papers, 
being of the opinion that an engineer did not require to seek information 
on engineering matters in other than his own representative publication. 
At the same time it was thought that possibly in isolated cases such as 
railway accidents, fires and matters of general concern having engineering 
material] as a basis, the daily paper might be of value in directing public 
information. The tendency on the part of manufacturers to become 
publishers not only of their trade literature, but also of house organs and 
subsidised journals was strongly deprecated as a form of competition 
injurious to the publishers ot trade papers. In order to provide an 
industry with representative publications manufacturers should con- 
sistently support the journals which had grown up with the industry ; 
also thev should endeavour to encourage the prospective buyer to seek 
information regarding their products and movements in their trade 
papers rather than through the medium of circulars and other trade 
literature. The case for the engineering feature in the daily paper was 
strongly contested, although principally on the ground of the direction 
of public opinion in railway accidents due to fires, imperfect signalling, 
&e. Also it was considered valuable in summarising a great deal of the 
work done in various trades and industries. From the journalist/s point 
of view it was felt, by one speaker at least, that manufacturers in re- 
stricting their employés from contributing signed articles to the tech- 
nical and trade papers were doing them an injustice, were preventing the 
circulation of useful material, and were pursuing a blind-eyed policy 
which was detrimental to the industry. There were plenty ot men both 
willing and capable of turning out good literary material in useful quan- 
tities. From the subscriber's point of view the discussion turned mainly 
on the size of the various papers, and also on their number. It was felt 
that there was far too much matter published for the ordinary man to 
read conveniently, and that some attempt should be made to summarise 
and also refer to articles and Papers before societies, so that these might 
be turned up and read as required. Several speakers stated that trade 
publishers were, as a class, indifferent to the affairs of the industry which 
they represented, and there was too much of a tendency to blackmail the 
advertiser. One speaker went so far as to state that technical and trade 
publishers were not strictly honest, and for this reason he preferred to 


turn to the engineering features of the daily papers. 


636 


SDe Glecfrictan. 


The Oldest Weekly Electrio 11 Journal (established weekly 1861—1878). 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpanny. 
Editorial, Publishing and Printing Offices, 

1, 2 & 3, SALISBURY COURT, FLEET 8T., LONDON, ENGLAND. 
(ONLY ADDRESS.) 


Phene: City 4698 & 4699. Tels.: EvnorBICIAN Newspaper Lomnos. 
P ee ——————————————————————MMMMMMMSÓÁÁÉ— 


AU Letters relating to Subscriptions, Advertssements and other business 
matters to be addressed Publisher, “Tuna Evucraicun,” Salssburg- 
court, Fleet-et., London. Cheques and P.O.a to be crossed ‘‘ Coutts & Co." 

AR Editorial communications to be addressed to THE Eprron. Letters 
for insertion in “Tun ELECTRICIAN," or containing questions, to be 
accompanied by name and address of the writer as evidence of good faih. 
Ne notice ts taken of anonymous communications. 

t TEB ELECTRICIAN" offers exceptional advantages to Advertisers, and has an 
influential circulation all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

T&ADE ADVERTISEMENTS intended for the current issue musi reach the 
Office ai latest by Wednesday. Renewals of expiring Advertisements 
and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by Tuesday. 

OoNTRACTS and other Ovvicias, ANNOUNCEMENTS, AUCTIONS, APPOINT. 
MENTS VACANT AND WANTED, and all kinds of SMALL. ADVSRTISB- 
MENTS are accepted up to 12.30 P.M. THURSDAY. [3 js requested that 
these be sent in, whenever posstble, not later than Wednesday. 


The Rates fos Subscription to “ Tas Er.BcTRICIAN ” are ae undes :— 


YEAR. — HALP*Y EAR, QUARTRR. 
United Kingdom... 268. Od. ... 136. 6d. ... 7s. Od. 


Post free, 
Oanada ex s.. 293. Od, ... 153. 01. ... 7a. 0d. > payable 
Postal Union... ... 30s. Od. ... 16s. Od. ... 8s. Od. J in advance 


(This charge includes all the numerous Supplementa.) 
New volumes of “THE ELBCTBICIAN " commence in April and October. 
Vols. Y. to LXXIII. oan now he supplied. Price on application. 


“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


ean be ebiained of all Booksellers at Home, in the Colonies, and Abroad. 
“THe ELECTRICIAN” ELECTRICAL TRADES Directory AND HANDBOOK. Published 
annually in February, corrected to mid-February, 1914. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subscription price 
` ^ . (which Is received /» advance up to Jan. 31st in each year for the next following 
edition) 10s. 6d. nett, postage (U.K.) 9d. extra. Price, after Jan. 31st,15e. nett, postage 
(U.K.) 9d. extra. After Oct. 30th in any year the price is reduced to 10s. 6d. nett. 
Postage of all coples to Continent of Europe, 1s. 8d. ; Canada and India, 2s.; Austra- 
lasia and South Africa, 3s. United States of America and other Countries. 2s. 6d. 
WIRELESS TELEGRAPHY AND TELEPHONY. Handbook of Formula, Data and Informa- 
tion. By W. H. Eccles, D.Sc. /n Preparation. 
THE or THE SUBMARINE TELEGRAPH CABLE. By H. W. Malcolm, D.Sce, Jn Pre 
paration. 
ELECTRIC SWITCH AND CONTROLLING CBAR. By Dr. C. C. Garrard. /n Preparation. 
Primary BATTERIES: THEIR CONSTRUCTION AND MaNUFACTURE. By W. R. Coo 
Price 10s. 6d. nett. New Edition in Preparation. 
THE LocaLisATION OF FAuLTs iN Evectric Licht Mains. By F.C. Raphael. New 
Edition Preparing. 
THE MANUFACTURE. OF Exectric LicHt CarsBons. New and Enlarged Edition now 
ready. Bound cloth, 2s. 6d. nett, post free 2s. 9d. 
THe MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. By R. Livingstone. 


9s. nett. post free 9s. 4d. New Ready. 
By W. Atkins. 2s. nett, EH free 2s. 2d. 
. L. Hall, R,E. 


THE PRINCIPLES OF AUTOMATIC TELEPHONY. 
SEAT THEORY OF ALTERNATE-CURRENT WomkiNG, By Capt. 
, 6d. nett. 

ErtmcTROMAGNBTIC THEORY. By Oliver Heaviside. Vol. I. Price 12s. 6d. Vol. II. 
' Price 12s. 6d. Vol. II. 21s. nett. 
Stupies in Licht Propuction. By R. A. Houstoun, M.A., D.Sc., Ph.D. Se. nett, 
Common BATTERY TELEPHONY SIMPLIFIED. By W. Atkins. 3a. nett., postage 3d. New 

and enlarged Edition. ZEE 5 dde s 
EL@cTRICAL ENOINBERING FOR MECHANICAL AND Miwiwo Enoinears. By H. J. S. 


Heather, M.I.E.E. 9s. nett. | 
C Cranes: Tuer Desion, CONSTRUCTION AND A»PLICATIOR. By H H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 
ICAL TINO FOR TBLEGRAPH EwaoiNEBRS. By J. Elton Young. Price 10s. 6d. 
nett, post free 11s. 
STUDENTS’ GUIDE To SuBMARINE CaBLE Testina. By H. K., C. Fisher and J. C. H. 
Darby. Price 7s. 6d. net. » » 
TEUR WIRSLESS TBLEGRAPH Desions. By " Alfrec" New and enlarged Edition, 
Very fully Illustrated. Price 2s. 6d. nett, postage 2d. 
THE MECHANICAL DESIGN AND CONSTRUCTION OF CoMMUTATORS. By R. Livingstone. 
Price 6s. nett. 
ALTRRNATINU-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wilkinson. M.1.E.E. 15s. nett. 
Tug ELECTRIC Furnace IN [RON AND STEEL ProDucTioN. By John B. C. Kershaw, 
F.l.C. Price 3s. 6d. nett. Qut 
Bolter FRED WaTER. By F. A. Anderson. Price 6s. nett. 
EL&CTRICAL LABORATORY NOTES ANO Forms. Arranged by Dr. J. A. Fleming, M.A. 
F.R.S, Single copies 4d. nett, or in dozens at 3s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett) or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, 1s. per dozen. Portfolios, 1s. 6d. 
each. Sectional paper, Is. per dozen sheets. Complete Prospectus post free on request. 
These Notes and Forms are kept revised as new printings are required. 
Tug PRAcTICAL WIRELESS Stipg Rute. By Dr. H. R. Belcher-Hickman. Price 2s. 6d. 
nett, Redu.tior on quantity. 


HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illustrated. 


By Dr. J. A. piemin Vol. I., 12s. 6d. nett. Vol. II., 14s. nett. 
Liont, RADIATION AND ILLUMINATION. From the German of Paul Hogner, translated 
by lu^* Eck. Price 6s. nett, post free 6s. 6d. 
SECONDARY fATTERIES; THEIR CONSTRUCTION AND MANUFACTURE. By E. J. Wade. 
Price 10s. 6d. nett. , 
Tue Evectric Arc. By Mrs. Ayrton, M.1.E.E. Price 12s. 6d. nett. 
ISTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS. (LISBON REVI» 
SION, 1908.) Price 6s. nett. Also LONDON 1912 AMENDMENTS to same. Price 8d. nett. 
PRELIMINARY WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903). 8s. 6d. nett. 
INTERNATIONAL WIRELESS TELEGRAPH CONVENTION AND Service REGULATIONS 
i (BERLIN, MCA Aum complete cover of Auri. Price 15s. nett. l 
MTBRNATIONAL RADIO-TELEGRAPH CONVENTION AND SERVICE REGULATION 
Revision, 1912). Price 5s. nett, post free 5s. 6d. ee ondon 


Further portions of this listof "Tug Ececrnictaw ” Sgutis o» Boors aDpear each week - 


THE ELECTRICIAN, FEBRUARY 12, 1915. 


be) 


ELECTRICITY SUPPLY TABLES AND DATA, 


This valuable set of comprehensive Tables and Engineering Dats 
(which have been published annually since the year 1887) 
to Electricity Supply, to Electric Power (with Maps ot Areas), aas tẹ 
Electric Traction on Railways and Tramways in the United Kingdom, ine 
Colonies, and some pisces abrcad, giving details to Jan., 1914, can 
be obtained complete in handy book form, price 6s. Gd. post free. A cem. 
plete index is included. 

The above Tables, &c., reproduced in miniature for the pocket, can ales 
be supplied. Sive of miniature book 8} in. by 41 in. Includes Mape of 
Power Areas. Price 1s. net, postage 2d. extra. Reduction on quantities 
for prcsentation to Trade Customers. &c. 

A SMALL USEFUL POCKET LENS 18 AVAILABLE, PRIOR 24, REV. 


A new set of these Tables, prepared, so far as the British Stations are 
concerned, in a less complete but still useful form, will be READY IN 
A FEW DAYS. 


—— 


NOW READY. 


Vol. LX XIII. of ** THE ELECTRICIAN.” 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXXIII., price 2s.; post free, 2s. 3d. 


SPECIAL NOTICE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editoris) 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
can be accepted up to FIRST POST THURSDAY MORNING. 


_BREADTH IN TECHNICAL EDUCATION. 


Education is one of those subjects which is always with 
us, and on which a final conclusion is reached with difficulty. 
The discussion which took place in our cclumns quite 
recently showed that in some directions the efforts of 
technical colleges are not crowned with the desired success— 
at least, that is the opinion that has been expressed by 
certain critics. In our view this criticism is largely un- 
justified, and is due to confusion of two lines of education. 
the one for the engineer and the other for the artisan. It 
seems that we have very largelv neglected the latter in this 


| country, and that it is a subject which every employer 


should consider seriously and not merely from a short- 
sighted and selfish point of view. 
It is not, however, this particular branch of education. 


| which we have at the moment in mind. Our attention has 


been drawn once more to the question of the education cf 
the engineer by perusing three Papers which were read some 
little time ago before the American Institute of Electrical 
Engineers. In these Papers the authors deal not so much 
with technical education as with the breadth of education 
which is necessary to ensure success. Everyone will admit. 
that specialisation is desirable to some extent, in order that 
an engineer may become master of some particular subject ;. 
but, apart from that desirable end, specialisation of necessity 
introduces a narrowness of view ; we may, indeed, go further 
and say that technical education, pure and simple, introduces 
a certain narrowness through the neglect of non-technical 
subjects.- The complaint is often made that, although 
there are plenty of technically good men, there is an m-: 
sufficient number of men capable of filling the positions of 
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; 
heads of large concerns. This is probably due to the fact 
that the head of a large concern finds it necessary to consider 
very many things besides technical problems. His views must 
be broad, and he must be capable of forming sound opinions, 
even when taking a large number of factors into consider- 
ation, many of which ars not of an engineering nature. He 
has to deal with men as well as machines, and has to solve 
problems with which technical knowledge has little to do. 

Yet our educational system largely tends to narrowness. 
A young engineer is often equipped more or less well in 
regard to technical matters, but what knowledge has he of 
commercial operations, on which all technical matters must 
finally rest ? He is sent forth into the world when his 
commercial knowledge is nil, and is expected to pick this 
up haphazard. As often as not he cannot write or speak 


| REVIEWS. 


Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
: Feo, on receipt of published price, adding 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books.] 
i — d 


Polyphase Currents, By A. STILL. 2nd Edition revised. . (London : 
Whittaker & Co.) Pp. xii.+300. 6s. net. 

In revising this useful little book the author has made no 
change in the scope of the work, which deals chiefly with the 
principles underlying the operation of polyphase currents. 
There is little new matter, but most of the original matter has 
been rearranged or rewritten, and the vector diagrams have been 
Teversed to accord with the suggestions of the I.E.C. 

Viewing the book as a whole, it impresses us very favourably. 
The ‘author has adopted a non-mathematical treatment 
throughout, but has made an extensive use of graphical 
methods ; the text is carefully worded. and the diagrams are 
well chosen and admirably executed. The book does not deal 
with details of construction, and there is a complete and 


ultimate result must largely depend upon the engineer 
himself, but we fear that there are many who by no means 
Tealise what is necessary for success. We think that some- 
thing might be done to remedy this state of ignorance by 
What might be termed “ short commercial courses " during 


his mother tongue in a satisfactory style. By this criticism 
of writing we mean that what he writes will frequently be 


ungrammatical, and if be draws up a report it will be very 
Yet the writ- 


ing of a report is often a very important matter when it is 


lacking in conciseness and Icgical treatment. 


desired to get a clear understanding of the position of affairs. 
Probably, speaking will be regarded as of less importance 
than writing. Nevertheless, it is of great importance that a 
man should be able to express his opinions in public 
without difficulty, and his success may depend considerably 
upon this facility at times. Yet both writing and speaking 


are, for all practical purposes, generally neglected in! 


our public schools, and entirely neglected in our technical 
colleges. 

The engineer often complains that he merely occupies 3 
secondary position, and that he finds himself the servant of 
the accountant or other business man. We fear this must 
always be the case so long as he does not realise the fact 
that technical knowledge is not the only thing that is neces- 
sary. In the head of a concern, technical efficiency, person- 
ality, breadth of view, and general culture must all play 
their part in producing a successful result. Personality, of 
course, 1s largely inborn, but to a certain extent it is depen- 
dent on association and environment. General culture also 
is largely a question of environment ; it depends upon the 
cultivation of tastes, and therefore upon what a man does 
subsequent to his college course. As to what is best for the 
education of the prospective engineer, having regard to all 
the points that are desirable, it is very difficult to say. The 


part of the long vacation. A technical student of the present 
day has very long vacations, and it would do him no harm to 


to the general theory of alternating currents. 


gives ! 
counter-clockwise rotation is adopted, the curved arrow to 
indicate the direction of rotation has been omitted. The 
average student generally experiences great difliculty with 
vector diagrams, and it is desirable to make matters as simple 
as possible for him, so that the presence of the curved arrow 


is always advisable. 


pleasing absence of illustrations of the type to be found in 


catalogues. 
There are eight chapters, of which the first two are devoted 
The remaining 
chapters are given up to polyphase currents, and deal with 
generators, the measurement of power, transformers, trans- 
mission, induction motors and miscellaneous polyphase 
machinery. 

The treatment throughout is well balanced, although poly- 
phase transmission is perhaps discussed at greater length than 
some of the other branches of the subject. Phase compensation 
by means of over excited synchronous machines receives but 
scanty treatment. 

The author is to be commended for his courage in scrapping 
his original vector diagrams. But it is rather unfortunate that 
he has retained clockwise rotation in the first vector diagram he 
For the other vector diagrams, in which the standard 


In deducing the fact that the effective value of an alternating 


current is equal to the root-of-the-mean-square value, it would 
have been helpful to the reader if the author had given a curve 
showing the manner in which the square of the current varies. 
Again, when dealing with the parallel running of alternators, a 
simple vector diagram would have been of great use. Such a 
diagram would enable the reader to understand clearly the 
conditions which determine the manner in which the load is 
shared by the two machines. 
induced in an alternator winding, the author omits to take 
account of the winding factor or breadth coefficient. 


In dealing with the E.M.F. 


The chapter dealing with transmission is particularly good, 


and the theory of the polyphase induction motor is ably 
haudled. 


‘The book is not intended for very advanced students, but 


it is well suited to the average student and engineer who desires 
a clear insight into the principles of the working of polyphase 


In every way it is a very creditable production. 


currents. 
A. E. CLAYTON. 


Cours d'Electricité T héorique. ByJ.B.Pomey. (Paris: Gauthiers- 


Villars, 1914.) Tome I. Pp. vii.+396. 13 fr. 
The work (in two volumes), of which this is the first instal- 


Information, so that if he is willing he may proceed to arm 


ment, is founded upon Vaschy’s treatise, but extends the scope 
of that work so as to deal with molecules, ions, electrons, &c., 
as concepts of such value that if they do not actually exist 
they still call for formulation. Electrical theory is accordingly 
developed entirely as a branch of abstract dynamics, based 
upon the smallest possible number of indisputably established 
observations, the principal aim being the establishment, upon 
these foundations, of a system of mathematical relations as 
complete and of as general a type as possible. The interpreta- 


shorten these and to get into conditions more like those with 
which he will have to comply a little later on when earning 
his bread and butter. These short courses might at least 
set forth what is desirable for the young engincer to 
know in the way of commercial matters and general 


himself more suitably for the struggl: in vears to come, and 
thus secure success. | 
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tion of the general results is considered successively in terms 
of (1) Action at a Distance; (2) Maxwell’s Theory ; (3) The 
Electron Theory as presented by Lorentz. 

This method of treatment is determined by the author's view 
that the advocates of the relativity principle have established 
their contention that the existence of the ether is merely a 
useful hypothesis, and not an established conclusion. Such a 
course is extremely instructive, particularly so, perhaps, to the 
English-speaking student accustomed to confine himself 
mainly to the lines of Maxwell's theory, extended by an electron 
theory modified from Lorentz's form, with its immobile ether, 
in such manner as to bring the latter into conformity with the 
mechanical concepts of the former, instead cf negating them. 
For Lorentz's theory, as such, deprives the Newtonian prin- 
ciple of the equivalence of action and reaction of all significance. 

The writer would suggest that such students especially will 
find their study of this work made at the same time more 
instructive and easier to fallow by regarding each of these three 
methods of interpretation, not as alternatives, but as models 
susceptible of mutual adjustment and modification into a more 
extended and more accurate model—i.e., into a model more 
fully representing and interpreting the mathematical relations, 
and in its turn suggesting possible further developments of 
these relations themselves. 

As the author is engineer-in-chief of the postal and telegraph 
service, and his work is founded on lectures to students of the 
higher professional school of the department, the reader will 
naturally expect to find applications of immediate engineering 
interest, and of these there are many—e.g., the methods of 
calculating the resistance of a conductor traversed by a 
periodic current, and of the capacity and induction of a pair of 
wires. Examples of aovel and interesting solutions of familiar 
problems will also be found. The ground covered by the 
present volume includes electrestatics, electro kinetics, mag- 
netism, a valuable introduction to the vector calculus, the 
foundations of electro dynamics, mduction and wave pro- 
pagation. G. W. DE TUNZELMANN. 


Electrical Engineering: A First Year Course. Bv Frank Shaw. 
Broadway Text Books of Technology. (London: G. Routledge & 
Sons, Ltd.) Pp. vi.+147. 2s. net. 

This little book is written for the use of students who are 
taking the first year electrical engineering courses at evening 
technical schools. The impression given on reading it through 
is that of skimming very lightly over the surface of the subject, 
and if supplemented by a good teacher there is much to be said 
in favour of the use of a book of this type for the class of 
students under consideration. It is, however, essential that 
the text books used by these students should be written with 
the greatest possible care, and it is to be regretted that the book 
under review cannot be praised from this point of view. 

There is much looseness of expression and illogical sequence 
in the text, and want of clearness and accuracy in the figures, 
that detracts from the usefulness. A few examples will 
illustrate these defects. Resistance is defined as follows : “ If 
a circuit containing & constant E.M.F. be altered in any 
way . . . so that the current is increased, the resistance of the 
circuit is thereby reduced." On p. 6 the component resistances 
of a circuit are added together to obtain the total resistance, 
whereas we have to wait until p. 19 for an explanation of the 
reason of performing this operation. The first example dealing 
with Kirchhoff's laws deals with the field and armature circuits 
of shunt dynamos and.motors, and would be quite beyond the 
understanding of the reader, as he has had no previous descrip- 
tion of these machines, and is therefore ignorant of the func- 
tions of the various parts mentioned, and has not been intro- 
duced before to the conception of a back E.M.F. The defini- 

tion of the E.M.F. induced in a wire by electromagnetic 
induction is incorrect without the addition of the words '' per 
unit length of conductor." 

Turning now to the diagrams, Fig. 10 includes symbols in 
two distinct senses in such à manner that the directions of 
currents and magnetic lines are confused; Fig. 17a shows 
various connections of induction coils, but wires are shown 
connected to terminals whose connections to the apparatus are 


of any indication of the method by which the carbons are fed’ 
together by the mechanism ; Figs. 61a and 618, intended to 
explain the principle of action of moving iron instrumenta, 
are so rudimentary as to be unintelligible ; and Figs. 59 and 67 
are printed from very poor blocks that do not show the details 
properly. 

A number of useful questions are given at the ends of the 
chapters as exercises on the subject matter. A. J. M. 


OVERLOAD PROTECTION ON ALTERNATING-CURRENT 
CIRCUITS BY TRIPPING DEVICES.* 


BY C. C. GARRARD, 
(Continued trom p. 561.) 


Fust SHUNTED Trip Coirs. 

A method sometimes adopted to impart a time element 
characteristic to an ordinary circuit-breaker is to shunt the 
trip coil with a fuse (Fig. 12). Normally, the secondary cur- 
rent of the current transformer flows through the fuse, and not 
through the trip coil, until the fuse blows and the current is 
diverted through the coil. The time taken for the fuse to blow 
gives the time element. It is only possible to use this scheme 
for alternating current, as with continuous current the whole 
of the current passes through the trip coil, and a sufficient 
volt drop to blow the fuse cannot be obtained. The chief 
advantage of this scheme is cheapness. Its efficiency may be 
judged from the following considerations. 

The two essential functions of a time element device are as 
follows :— 

1. The time lag should prevent the circuit-breaker opening 
with every momentarily abnormal rush of current. 

2. A discriminating action should be obtainable—that is, 
if two time element circuit-breakers are in series it should be 
possible to adjust one to open before the other. 


CLT. F. T.C. 


C.T. Current Transformer. 
T.C.= Trip Coil 
F.-Fuse 


Fia. 12. —FvsE-sHUNTED TRIP Corr. 


The second function is vital in all important circuits. As at 
example, consider a high-tension feeder going to a sub-station 
in which motor-generators are working. Maximum time 
element circuit-breakers would be installed in the generating 
station on the outgoing feeders, and also in the sub-station 
between the ’bus bars and the motors. In the event.of à 
dangerous overload on a machine, it is necessary that tts 
circuit-breaker should operate before that installed on the 
feeder at the generating station. If this happens the faulty 
machine is cut out satisfactorily, and a disturbance of the 
supply does not result. The point to be ascertained is how far 
this discriminating action can be attained. The following 
experiments were made to elucidate this :— 


The trip coil used was a standard 10 ampere one, having 4 
volt drop of 2-8 volts at 50 cycles, the plunger being set so that 
it was pulled up with 10 amperes through the coil. In order to 
approximate to working conditions, the current through the 
coil and fuse in parallel was kept constant at 8 amperes an 
then suddenly increased by a definite amount, and the time 
noted which elapsed before the trip coil operated. The curves 
in Fig. 13 give the results obtained by varying the thickness 
of the copper fuse wire. It will be seen that altering the thick- 
ness of the wire not only alters the current at which the com- 
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bination works, but also affects the time element enormously. | 50 cycles per second, and whilst the position of the plunger 
in the solenoid was varied the volt drop across the terminals 


Thus independent adjustments of the time and the current 
calibrations are not feasible—at least, if fuse wires of constant 
length and of the same material are used. The resistance of 
3 in. of No. 30 S.W.G. copper wire is 0-011 ohms at 60°F. 

As the impedance of the trip coil is 0-28 ohms, it will be seen 
that practically all the current flows through the fuse. It 
follows that regulation of the current at which the arrangement 
works can only be effected bv altering the fuse wire, and simply 
raising or lowering the plunger in the solenoid will have no 
effect. | 
It might be urged that, as putting in a thicker wire both 
increases the time element and also the current at which the 
combination works, a solution of the problem may be obtained. 
It must be remembered, however, that the current through the 
fuse is the secondary current of a current transformer, and, 
although the primary current in the generating station may be 
larger than the primary current in the sub-station, yet the 
secondary currents are generally equal, the ratios of the current 
transformers being varied according to the values of the 


primary current. 


For important distributions, therefore, the fuse shunted 
trip coil 18 not suitable. It may, however, find useful applica- 


tion on motor control panels where ordinary fuses are not 
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Seconds to operate. 


Amperes. 
Fra. 13.—ExPERIMENTS ON Fuse SHUNTED Trip Cons. 
Length of copper fuse, 2”, (50 ~). Volts across trip coil at 10 amperes, 


50 0 — 2-8. 


desired, and where a diseriminating action, apart from the 
prevention of the machine being cut off due to every tem- 
porary overload, is not wanted. 


MAXIMUM ALTERNATING CURRENT TIME ELEMENT RELAYS 
CONSTRUCTED ON THE SOLENOID PRINCIPLE. 

The chief point to bear in mind in constructing a time 
element relay on the solenoid principle is to keep the self- 
induction of the relay as small as possible, and the design 
should be such that the position of the plunger in the solenoid 
should not cause wide variations in the self-induction of the 
relay. If these precautions be not attended to, the core tends 
to “ float ” in the solenoid and the discriminating action of the 
relay is destroyed. The following experiments made on the 
telay illustrated in Fig. 14 illustrate this. This relay con- 
sisted of a solenoid having a movable iron plunger, which is 
sucked up when the current in the solenoid exceeds a certain 
value. The iron plunger is attached to an air bellows, which 
Tetards the travel of the plunger, the amount of the retardation 
being varied by means of a small valve which controls the rate 
at which air can pass in or out of the bellows. Thus the 
plunger is caused to take a certain time to travel to its top 
position, When the top position is reached contact is made in 
the trip coil circuit and the controlled circuit is opened. The 
calibration curve is shown in Fig. 15. The coil in this relay 
consists of about 325 turns of wire. Some measurements made 
on this instrument are represented in Fig. 16., The current 


through the coil was maintained constant at’ 10 amperes 


of the coil was measured. It will be noted that as the plunger 
is raised within the solenoid the volts drop across the same 
is increased largely, and, of course, the volt-ampere consump- 
tion of the relay goes up. From these measurements and the 
known ohmic resistance of the coil it is possible to calculate 
the coefficient of self-induction in henrys, and from this and 
the number of turns the magnetic reluctance of the circuit can 


be calculated. 
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Fic. 14.—SoLenorp RELAY WITH AIR BELLOWS RETARDATION AND: 
HAVING CONSIDERABLE SELF-INDUCTION. 


The variation of the magnetic reluctance of the relay with 
alteration of the position of the plunger is given in the second’ 
curve of Fig. 16. As the plunger goes up the magnetic re- 
luctance goes down. Now, with a constant magnetising force- 
in the relay the attractive force on the plunger varies inversely 
as the square of the reluctance. It follows that if, due to the 
passage of a certain current through the relay, the plunger is. 
caused to travel upwards, the higher the plunger goes the less. 
the current necessary to keep it in its new position. Thus the 
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10 11 12 3 14 15 16 17° 
Amperes through relay. 


Fic. 15.—CALIBRATION CURVE OF SOLENOID RELAY WITH AIR 
BEeLLows RETARDATION. 
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from its Bottom Position, 


Seconds to close Trip Coil Plunger movin g 


current in the controlled circuit can fall again to its normali 
value, but the plunger will not fall, but remain “ floating " for 


an indefinitely long period near its top position. If, now, the 


current again increases, the plunger will complete its upward 


journey, but without any time element whatever, this being 
due to the fact that the first small movement in a dashpot or: 


bellows is unretarded, no matter from what position in its. 


travel the plunger starts. 
Experiments made to test this theory confirmed it in every- 


Volt drop‘across rélay coil. 
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Fic. 16.—SoLENOID TrME ELEMENT RELAY CURVES oF VOLT DROP AND 
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particular. It was found that, if the plunger was allowed to | cent. of full load. This means that after 150 per cent. of full 


travel upwards, due to the passage of an excess current, and | load has flowed in each phase for 30 seconds the relay operates. 
the current was reduced to its full load value before contact | It is obvious, of course, that each phase contributes, under 
‘had been made in the trip-coil circuit, the plunger did not fall, | these conditions, one-third of the operating torque in the relay. 
but remained floating near its top position. The next time the | If T be the operating torque we may set 

overload came on the relay closed the trip-coil circuit without 37, , 90s 2 
any time elemént whatever. This test is in exact parallel with T-XK(7. P 2/7 


actual practical conditions. where K is constant and 7,=1,=i,=1=full-load phase current. 


The figures of an actual test are as follows: The relay was | . i ; . 
‘adjusted so that contact was made between the trip contacts Suppose, now, that, instead of the overload occurring on each 


when 9 amperes (that is, the starting current) flowed through 
the winding. On reducing the current, however, the plunger 
did not at once fall. At 74 amperes the trip circuit was just | 
broken, but not until 5-2 amperes was reached did the plunger | 
fall back to its bottom position. Now, 5-2 amperes in the relay 
would correspond to about full-load current in the primary 
‘circult. 

* Translated into practical conditions, these results mean as 
follows: At time of full load a short comes on the system, 
which is intermittent in nature. The current increases suff- 
ciently to pull up the plunger of the solenoid relay, but not for 
a sufficient time to close the trip contacts. The short goes off. 
but the full load remains flowing in the circuit. Consequently 
the plunger does not fall, but remains floating near its top 
position, and the next time the short comes on the relay oper- 
ates without any time element, and the whole object of the 
apparatus is vitiated. 
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He o7 3 | of the three phases simultaneously, it only took place in one 

p ve € | phase, as is quite possible on a 4-wire system, due to the break- 

KEX _ € | down of one-phase to earthed neutral. It is clear that, in order 

NEZ °° $ | to operate the relay, the overload on the single overloaded 


Ty os phase must be much greater than before. 
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Distanee of middle of plunger from middle of relay coii. 


RELUCTANOE. 


These results show pretty conclusively that such a type of 
maximum relay is not to be relied upon for dealing with inter- 
mittent overloads or shorts. -* QUNM! 

It will be noted that the cause of the failure of the relay just 
described is the wide variation of magnetic reluctance due to 
different positions of the core in the solenoid. This latter has 
a nearly closed iron circuit, the only air gap being that in the 
centre of the coil, which is more or less bridged by the iron core. 
It is obvious that if the solenoid did not have a return iron 
circuit, the variation of reluctance due to the position of the 
core would be very much less, and floating troubles would be 


T ime in seconds. 


to a great extent obviated. A solenoid relay, made by the ‘ ve OM e i we 
General Electric Co., Ltd., constructed on these lines is illustrated | yg, 18.—CALIBRATION CURVE or MAXIMUM TIME-ELEMENT RELAY. 
in Fig. 17. Thetime element calibration is obtained by varying (General Electric Co.) 
the amount of glycerine in the dashpot. The calibration | 
curve of the relay with $ in. ordinary glycerine in the dashpot If the current flowing'in the other two phases be the normal 
is given in Fig. 18. full-load current, we get 

PoLyPHASE ALTERNATING-CURRENT RELAYS. KL, +1244 3)= 2 +ta tta). 


(a) Maximum Alternating-current Relays.—A polyphase- , 
| i2 : I,—5:. 

wound relay consists of a single moving element, which moves 1 
under the action of the currents in two or three of the phases. 2 i l 
We will consider such a relay in use on a three-phase 4-wire | This is to say, the current in the single overloaded phase will 
circuit, in which case it would have three windings energised | have to rise to two and a-half times the normal full-load current 
by each of the three phases. Let us suppose it to be set to | before the relay will operate. Of course, these equations are 
operate after, say, 30 seconds continued overload at 150 per ' only illustrative, as the law connecting operating torque and 
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phase can take place before the circuit be open-circuited. In 


the tendency towards operation in the relay due to this reversal 


| be. 
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. We have submitted the above letter to Mr. Collis, from 
whom we have received the following reply :— 

TO THE EDITOR OF THE ELECTRICIAN. 
, Sig: With reference to the above remarks by your cən- 
tributor “ Engineer," I think he will appreciate the difficulty 
of offering a solution to any problem when full particulars and 
the whole of the circumstances surrounding the case are not 


current in-a relay is generally more complex than a simple 
proportion. They, however, illustrate the undoubted fact 
that with polyphase maximum relays very large and dangerous 
overloads can continue to flow in any one phase without causing 
the relay to operate and to open the circuit. Polyphase relays 
should never be used, but always single-phase relays connected 
entirely separately on two or three of the phases on three or 
four-wire syst ms respectively. 

(b) Polyphase Reverse Alternating-current Relays.—Exactly 
the same objection applies to the use of these as to the use of 
polyphase maximum relays. If, for example, the reverse relay 
be set for 15 per cent. reversal on any one phase, it is clear that 
if the reversal occurs on all three phases at once—as, for 
example, when a bad attempt at synchronising is made—a 
reversal of 5 per cent. is sufficient to operate the relay, which 
would be too delicate a setting for the case in question. On 
the other hand, if a reversal of 15 per cent. in all phases at once 
is required, to operate the relay a very large reversal in any one 


given. l 
In my last letter I endeavoured to point out that the in- 


formation then made available had not appeared in your con- 
tributor’s first letter. Now we are told that the “ asyn- 
chronous " motor is entirely insulated, fed from the low- 
tension side of the trans.ormer, whereas, in the first letter it 
was stated that the whole of the scheme had an earth return 
in metallic connection. 

Again, in the first letter the only protection referred to was 
fuses, as protecting the system. From this I presumed that 
the board lacked the usual modern protective gear, and sug- 
gested that a more modern type of board would be more 
suitable. Of course, in the later letter the diagram showed a 
more modern scheme. I think the conclusion formed would 
be expected in the light of this evidence. I quite appreciate 
the “ thrust " in the above letter, in the preliminary remarks, 
and it is quite refreshing to correspond with such a contri- 
butor. 

There is an error in the statement, “ The fuses obtained by 
the low resistance," &c. This should read, “ The rise ob- 


tained," &c. 


fact, under some conditions with a reversal in one phaseonly, 


is neutralised by the increased forces, in the opposite direction 
due to the unreversed phases, and the relay quite fails in its 
action. The only perfect solution is to instal a separate single-., 
phase relay on each phase, either two or three, as the case may 


CORRESPONDENCE. 
— 
FEEDERS IN PARALLEL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: From the confident manner in which Mr. Collis recom- 
mended tenders for a new switchboard I had great hopes of a 
simple solution to my question. When he mentions that 
"the trouble experienced is what usually accompanies the 
method adopted," I find him very interesting. But as a new 
switchboard is certainly not required, and the method, though 
frequently adopted, has never, in my moderate experience, 
been accompanied by serious trouble, I am afraid Mr. Collis 
has only dashed my hopes. I should very much like to know 
why he assumed the switchboard might be at fault. in 

It is not remarkable that the automatics did not act, because, 
us Mr. Collis correctly assumes, they were set at slightly higher 
values than the fuses, and also because in the case of overload, 
as distinct from short-circuit, a fuse generally acts before an 
automatic trip. The effect in this instance was that of 
overload. | 

The induction motors are “asynchronous.” The total 
motor load supplied from the transformer sub-station at the 
time of the trouble was rather over 400 k.v.a., with a power 
factor of about 0-75. | 

In the diagram these motors were «ot shown connected £o 
the sub-station "bus bars, and there is certainly no metallic 
connection between the high-tension cable outers and the 
motors, because the latter are connected on the low-tension 
side of transformers with both poles insulated. I expressly 
referred to the “ transformer sub-station " in my last letter. 

I think I am right in saying a sub-station outer bar is not 
earthed unless it is actually '' grounded ” at the sub-station, 
as there will always be a difference of potential between the 
cable outers and earth due to the drop along the line. Mr. 
Collis is rather vague when he says " he presumes the switch- 
beard is earthed,” and I am sorry I do not understand his 
reference to “ the fuses obtained by the low resistance of the 
short-circuiting coils.” | 

_ With every desire to be appreciative of Mr. Collis’ sugges- 
tions, I cannot seriously accept cither as a satisfactory solution | 
of the trouble. If he will show his explanations graphically 


he will add much general interest to the question.—I am, &c., 
Feb. 3. - ENGINEER. 


Fia. 2.~VeEcror DIAGRAM or 
MACHINES. 


Fia. 1.—Vector DIAGRAM OF 
ALTERNATORS. 


In the light of these further particulars the solution is con- 
siderably modified, but, as requested, I vive below the 
graphical results of the solution given by me in your last issue, 

Figs. 1 and 2 illustrate the notation and disposition of the 
circuit under parallel operations. | E denotes the P.D., 
E' the open-circuited E.M.F. to a given excitation. A is the 
armature current. As OE represents the P.D. and OE' the 
E.M.F. induced in armature winding, the vector resultant OR 
of these two gives the E.M.F. available for overcoming the 
armature impedance. OR to A represents the angle whose 
tangent is armature reactance. From this it will be noticed 
that OB’=(OA on OE’) then (Ex OB") - (EA co; 10E) the 
electric power of the circuit (E'x B) -(E' cos 9). Assuming 
a definite inductance, Fig. 2 is similar to Fig. 1. OR, im- 
pedance drop in armature circuit; OA current which lags — 
behind OR by an angle (tan-' LP/R). The electric power 
developed is given by (E' x OB’). The power cf the 'bus bars 
is (Ex OB). The increase cf 0 is an increase of power. The 
decrease sets up phase swinging, as pointed out in my last 
letter. 


Trusting I have made myself quite clear, I am, &c., 
Brentwood, Feb. 8. ALFRED GEORGE COLLIS. 


RAILWAY CAB SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR ; In view of my offer to go on a locomotive and prove 
the correctness of my assertions, it is quite significant that Mr. 
Sayers does not put my adverse claims to a test oa Midland 
locomotives equipped with the Great Western apparatus. I 


E 
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THR CITY AND GUILDS | EXAMINATIONS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have had my attention called to the fact that the 
City and Guilds of London Institute, in its examination papers 
on electrical engineering, 1s still. asking questions of thts type 

You have N cells, each with an E.M.F. of S volts and a resistanceof 

r ohms. How would you arrange them, 5 in series and N/S in parallel, 
so as to make them send their greatest possible current through an 
external resistance of X ohms ? 
And, as the rule taught even in the latest text-books could 
only give a correct answer by accident, perhaps you will allow 
me to state the following very easy rule of my own, which is 
demonstrably good for every case :— 

Let A be a smaller number than B. Then S=A will give a smaller 

current than S= B, if AB is smaller than NX/r; but not otherwise, 
If your readers will try this with N=14, X—14 and r=], 
they will find that it gives them the right grouping with even 
less trouble than the usual rule g givesi them the wrong one, and 
that the increase of current with my rule 1s over 20 per cent. 

For a demonstration that my rule must hold good in every 
case I must refer your readers to my pamphlet on the Grouping 
of Electric Cells —] am. &c. ^ 

Newcastle-on-Tyne, Feb. 4. 
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Nave heen both. on und ünderieatl animes B5 many jas 
‘tives m the United States, France and England for him to fear 
that any harm may result from my going on one more Midland 
engine. Moreover, Mr. Sayers, like dozens of other persons, 
‘knows quite well that, in seeking a chance to test a system ta 
which Eam opposed, Iam only asking for myself that which E 
- unhesitatingly granted to anybody during the 20 months of my 
e fuli size tests. — . 

The locomotive to which I seek access is one equipped in the 
-way indicated in Mr. Stanier's Paper or one equipped in the 
-quite different. Great Western way, shown in Fig. 1 of British 
- patent specification (cf Mr. Jacobs and others), No. 12,661, of 
- the vear 1905. 

It is rather amusing to note that at this late day Mr. Sayers 
‘states. in effect, that no dangerous errors have occurred in the 
Great Western cab system on the Midland Railway. The first, 
though not the last, that I knew of these dangerous errors was 
when I was requested, many months ago, to give my opinion, 

as an expert, a3 to why such errors had oceurred. 

Mr. Sayers is mistaken in supposing that no useful purpose 

would be served by a continuance of this discussion. In two 
‘iHustrated articles in technical journals I have adversely criti- 
-eised the tests (^) of the inductive toy on the Midland Railway, 

basing my criticisms on the published accounts (by cthers) of 
“the apparatus and the " tests." If these criticisms are wrong, 
dt is quite important that Mr. Savers should prove that fact. 

If it is fair for Mr. Jacobs to apply the test of a crcss to the 

ramp system I favour, it is equally fair for me to apply the 
same test to the inductive system. Either a cross or a double 
earth will produce a dangerous error in the inductive system 
that I condemn ; while a double earth will not produce such 
an error in the ramp system that I favour. Dces Mr. Jacobs 
assert that a system which possesses two serious objections is 
superior to a system which possesses only cne of these defects ? 

Evea if Mr. Jacobs were correct in his unwarranted assump- 

ticn that the system I favour does not yield adequate protection 
against dangerous errors from crosses, it would still remain true 
that that system is superior to both the Great Western and the 
inductive system ailuded to. | 

Mr. Jacobs’ question as to requiring infallibility is an utterly 
idle one, in view of the fact that at no place in this discussion. 
has anyoae made any such foolish requirement of any cab: 
system. 

The supposed desirability of non-contact methods of com-: 
municating signals trom track to train has repeatedly been. 
proved to be largely erroneous. Many persons, therefcre, 
refuse to favour non-centact methods as aivily as Mr. Jacobs 
does. 


W. F. Duntoy. 


FRENCH TARIFFS FOR THE SALE OF ELECTRICAL 
ENERGY. 


The making of tariffs is always a subject of importance, therefore 
it may be of some interest to give some details of tariffs that are used 
in France, where water power is plentiful, the conditions being thus 
quite different from those in Great Britain. One of the features is 
that the distribution is very scattered and the transmission lines are 
relatively long, so that the expenditure on mains is a large proportion 
of the total, and is high when considered on the basis of kilowatt 
distributed. In the case here considered. the total expenditure is 
about £310,000, of which £140,000 is for the hydro-electric works and 
the remainder is expended on the distributing system. During the 
last financial year the gross income was £33,000. The power house 
contains three 1,000 H.P. and three 1,250 H.P.. hydro-electric sets. 
The transinission is on the three-phase system at 50 periods, with a 
line pressure of 32.000 to 35,000 volts. There is water storage under 
a head of 1,000 ft. to the extent of 50,000 n.r. -hours. 

The company started work at the end of 1903 with three 1,250 n.r. 
sets. There was then no lighting load, and the electric energy for 
power was sold partly in bulk at very low prices, the retail price per 
horse-power-ycar varying from £6 to £12 for a supply between 
5a.m. and 7 p.m., according to the power used by a consumer. 
Owing to the difficulty experienced in deciding exactly the amount 
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Jacobs’ drawings in Mr. Stanier's Paper. 


I am by no means criticising the absence cf detail from Mr. 
Mr. Jacobs doubtless 


realised the correctness of the statement that, dangerous errors 
will result from the test I proposed in the avstem as shown 


diagrammatically. 


If, in the circuit actually in use, this defect 


is corrected, it would be quite informing for Mr. Jacobs to in- 
dicate briefly by what means this desidera’ um is attained. 


I have stated that, with a three-indication visual and audible 


cah signals, a driver can maintain a better outlook on the track 
than with fixed sigaals alone. 


Add to this easily proved fact 


Mr. Jacobs’ statement about the desirability of maintaining an 
‘outlock, and the superiority, from the functional point of view, 
ef the system I favour becomes evident. 


** the danger " 
tab, "I may add that in the system I favour the driver can 
néver see more than one of the three indications at a time. The 
only one that he can see at any given moment 1s the one which 
applies to him at that moment, 
point out the cbjections to this particular degree ot 
plicity 7 2 


misleading generality concerning 


In reply to Mr. Jacobs’ 
multipli ing iadicatiens in the 


that may follow " 


Will Mr. Jacobs specifically 
" multi- 


The ineptitude of Mr. Jacobs’ generality concerning de-rails 


will become obvious when one considers the fact that. roughly 


gpeh king. de-rails are about as common in the United States as 
precisely equivalent devices ure on English railways.—1 am, &c. 
Nottingham, Feb. 6. “Wm. H, DAMMOND. 


LÀ 
é 


to be charged, the company, after the completion of the power house 
in 1912, relied on sale by meters exelusively, the cost per kilowatt- 
hour varying (1) according to the number of kilowatts installed in 
the consumer' s works, and (2) according to the length of time during 
which the average power was used. 

The cost varies according to the number of kilowatts. It ìs 
necessary to take into account the influence of the power factor. and 
also to protect the consumer against electrical contractors who 
always try to put in motors that are too large, on the plea that the 
consumer may be called upon one day or another to increase his 
business, the result being that the consumer uses very inefficient 
motors and the central statien has a load with a very bad power 
factor. To allow the consumer a sufficient margin of power only 
80 per cent. of the power of the motors is taken into account. If the 
average power comes much below the nominal power of the motors 
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. per unit according to the motor load. 


| revenue per unit delivered from the central station was 0-4d. 


formed the subject of a detailed illustrated article which appeared 


also stokers and superheaters. 


the hoiler-house plant and buildings were contracted for by Messrs. 
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cury. . Though the normal and most economical load is 12,000 kw., 
the machine is capable of 50 per cent. overload. The alternator has 
a normal capacity of 12,000 kw. at a power factor of 0-7 lagging and 
5,750 volts 40 periods. It will, however, take overloads up to 
13,000 kw. and 15,000 kw. for 60 minutes, equivalent to 21,400 k.v.a. 
The necessary condensing plant has also been supplied by Messrs. 
Richardsons, Westgarth & Co., and the whole of the installation 
has been built and started up under the supervision of Messrs. 


Merz & McLellan. 


a meter is used with an indicator showing the average maximum for 
half-hour or less, according to circumstances, There is no need to 
justify the variation of the tariff with the time that a motor is in use. 
The tariff, therefore, stands as shown in the Table. 

Electrical energy was at first sold for lighting on the contract system 
at so much per candle-year ; it is now sold by meter as follows :— 

A flat rate varying from 6d to 4d. per unit for every consumer who 
uses 15 units per lamp, or 5d. per unit for any consumer paying for 
150 units from January Ist every year. For public lighting the 
charge is 1-5d. to Id. per unit, according to the number of units sold 
For factory lighting the charge varies from 4d. to 2d. 


LEGAL INTELLIGENCE. 


Emp memes 


British Thomson-Houston Co. (Ltd.) v. Duram (Ltd.) 


In the Court of Appeal last week Lords Justices Buckley and Pickford 
heard plaintiffs’ interlocutory appeal from an order of Mr. Justice Neville 
for discovery. Plaintiffs claimed an injunction restraining defendants 
or their servants from infringing plaintiffs’ letters patent No. 21,513* of 
1906, and No. 17,722 of 1911 ; damages (or at plaintiffs’ option) on 
account of profits, the delivery up of articles or things made in infringe- 
ment of the letters patent. Plaintiffs claimed to be the registered legal 
owners of the letters patent for an invention of processes and apparatus 
for the treatment of metallic tungsten and for the manufacture of electric 
lamp filaments thereform ; and also of letters patent 17,722 granted to 
John Thomas Henry Dempster for an invention of improvements in 
methods of wire drawing. Defendants do not admit that plaintiffs are 
the registered legal owners of the letters patent in question, and under 
sec. 25 2(6) of the Patents and Designs Act, 1907, they rely as a defence 
upon the fact that all the processes and manufactures described and 
claimed in the specifications of letters patent 21,513* 1906 are, and have 
since the dates of the letters patent been carried on mainly outside the 
United Kingdom, that was to sav, in the United States of America by the 
General Electric Co., the Westinghouse Electric & Mfg. Co. and the 
Franklin Electric Mfg. Co., and in Germany by the Allgemeine Elektrici- 
tats Geselleschaft, Siemens & Halske (A.G.), and by the Deutsche Gas- 
gluhlicht A.G. ; and in Holland by the Philips Metallic Glow Lamp 


per annum. 
It may be mentioned that during the fiscal year 1912 the average 


EXTENSIONS AT THE DUNSTON POWER HOUSE. 


Reference has keen made on many occasions in these columns £o 
the development of electrica] power distribution on the North East 
Coast, more especially to the several power stations which have been 
built in the neighbourhood by the Newcastle-on-Tyne Electric 
Supply Co. and its associated companies. Some 61 years ago the 
supply company decided that it would be expedient to construct a 
coal-fired power station at a point higher up the Tyne than New- 
castle itself, and on the opposite—that is to sav, the Gateshead — 
side of the river. After an examination of the whole neighbourhood, 
it was decided to erect a steam-driven power plant on the banks of 
the Tyne at Dunston. This station, which has a frontage to the 
river of about 900 ft., was put into service some 34 years ago, and 


in our issue of July 7, 1911. The Dunston station generates three- 
phase current at a frequency of 40 complete cyeles, and a normal 
voltage of 6,000 volts. The steam pressure is 200 lb. per square 
inch, and the steam is superheated, the total temperature being 
practically 570°F. The main generating units at present consist 
of two A. E.G. sets, each of 10.500 n.r. and a Brown-Boveri set of 
9,000 H.P., all three running at 1,200 revs. per min. The station was 
originally laid out to accommodate eventually six generating units, 
each of 10,000 H.P. continuous capacity and 13,000 maximum capa- 
city, or a total capacity of about 70,000 H.P. In connection with the 
present extension scheme an agreement was entered into with the 
Teams By-Product Co. (Ltd.) to purchase the available supply of gas 
from a large battery of Otto-Hilgenstock coke ovens distant 14 miles 
from the Dunston power station. This gas is led along the North 
Eastern Railway Co.’s Dunston branch in a 16 in. welded steel pipe, 
supplied by Messrs. Stewarts & Lloyds (Ltd.). The joints were 
welded in situ by the acetylene process. - The boiler house extensions 
comprise a steel frame building, sheeted in with corrugated iron, 
114 ft. long by 75 ft. wide, with two steel chimneys. There are two 
coal-fired water-tube boilers, cach capable of producing continuously 


30,000 Ib. of steam per hour, with the necessary furnace and fixtures, 
In addition, there are four gas-fired 


Works. 

Mr. WALTER, K.C. (for appellants) said his clients knew nothing about 
the firms mentioned by defendants and had no means of ascertaining 
anything about them. The order made by the Controller that a patent 
must be proved to have been mainly or exclusively used abroad was not 
sufficient. The order of Mr. Justice Neville meant that the whole of his 
clients’ books relating to their manufactures were to be open to rival 


traders, 

Lord Justice BucKLey : Do you go so far as to say that a defendant, 
before he can have a general order for discovery, must call witnesses and 
make out a prima facie case as to the manufactures abroad ? 

Mr. WALTER said he did, and that was what Mr. Justice Parker had 


held. No one was entitled to have a roving permission to inquire into a 
A 


He based his appeal on the ground of oppression. 


mans affairs. 
The order should be 


general order for discovery was far too wide. 


limited or restricted. 
Mr. T. TERRELL, K.C. (for respondents), submitted that the order was 


a proper one and was necessary for his clients to properly prepare their 


defence. 

Lord Justice BUCKLEY said there appeared to be two actions. One 
was for the infringement of a patent, the other was how much, business 
had been done in this country and other countries. 

Mr. TERRELL said they could not be called two actions. He did not 
ask that plaintiffs should disclose all their books, What he wanted was 
the disclosure of any documents in their possession showing what they 
manufactured in this country and how much they imported from abroad. 
Plaintitfs have been importing these goods and not manufacturing them. 
He did not ask for the names and addresses of their customers. Let the 
diseovery be limited to quantities. 

Lord Justice BUCKLEY said the defence as to foreign manufactures was 
in the nature of a counterclaim. — 1t was surely more than a mere defence. 

Mr. TERRELL : It is a defence the Legislature thinks should be allowed 
in the public interest. | 

Lord Justice Bucktey asked if an order for discovery as to what 
plaintiffs directlv or indirectly imported, and what they themselves 


manufactured would be agreed to. 


Mr. WALTER objected. 
Lord Justice BvckrEv, after further argument, said in his opinion the 


two matters in dispute were totally different and distinct. One arose 
merely in an ordinary action for infringement.the other was very different, 
raising a point as to foreign manufactures. The latter was a defence that 
might succeed notwithstanding that the patent was a perfectly valid one, 
because defendants said that under the Statute plaintiffs were not en- 
titled to any relief. Defendants claimed that they could not be pro- 
ceeded against successfully if they could show that the patented artiole 
was manufactured, or its manufacture was carried on, mainly, or ex- 
clusively outside the United Kingdom. He considered that a modified 
order would meet the case. There would, therefore, be an order for 
discovery of all documents in the possession or power of plaintiffs in. the 
usual form relating to all goods imported directly or indirectly by plain- 
tiffs from the firms and companies mentioned; and discovery of all 
documents in possession or power of plaintiffs showing the amount of 


Water-tube boilers, each capable of dealing continuously with 
97,000 cubic ft. of gas per hour, built in two batteries, with the 
hecessary flue fixtures of same, inclusive of gas burner and super- 
heaters, The fucl economisers, one for cach boiler, have automatic 
tube scrapers and flues and dampers, also soot-cleaning gear. In- 
duced draught fans, direct-coupled to cleetric motors, deal with the 
products of combustion from two gas-fired boilers and one coal-fired 
boiler. There are two feed pumps, each capable of dealing with 
200,000 Ib. of water per hour at 190 1b. per square inch boiler 
pressure. The coal-handling plant is of the gravity bucket con- 
veyor type, and capable of feeding the coal into the overhead bunkers 
at the rate of 40 tons per hour. "The plant is suitable for receiving 
coal from two hoppers of 25 tons capacity, each traversed by a rail- 
Way truck. The overhead bunkers have a capacity of 950 tons. AH 


Babcock & Wilcox (L:d.), and the whole of these buildings were 
placed on a 6 ít. Gin. reinforced concrete raft supported. on 376 
40 ft. pitchpine piles, which work was executed by Messrs. Robert 
McAlpine & Sons (Ltd.), of Glasgow. The engine-room plant exten- 
sions consist of a 12.000 kw. turbo-alternator with direct-coupled 
exciter, the turbine being of Messrs. Richardsons, Westgarth & Co.'s 
Manufacture, and the alternator by Messrs. Brown, Boveri & Co. 
The surface condensing plant consists of a contraflo surface conden- 
ser capable of dealing with 141,600 Ib. of steam per hour. The 
turbine is af the impulse-reaction type, designed to run at a speed of 
5,200 revs. per min., with steam at a pressure of 190 Ib. per square 
Inch and at. a temperature of 600°F. with a yacuum of 0-9 in. mer- 
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manufactures of plaintiffs in this country, but in all cases without dis- 
closing the names of customers. : 
Lord Justice PickrorD concurred. 


Trade Mark Dispute. 


Last week Mr. Justice Warrington gave judgment in the action brought 
by Messrs. G. Scammell & Nephew (Ltd.) for injunctions restraining the 
Galsworthy “ Otovacum ” Co. (Ltd.) and the Sturtevant Engineering Co. 
from infringing their trade mark ‘‘ Otovacum," and from passing off their 
electrically-driven turbine vacuum cleaners as the goods of plaintiffs. 
Defendants denied the allegations. The Galsworthy “ Otovacum " (o. 
. said that as they had been transferred to them from the original company 
the right to use the word '' Otovacum ” in their title, and also the right 
to sell “ Otovacum ” cleaners, they were entitled to say that they could 
get such cleaners made by whom they pleased (in this case the Sturtevant 
Co.). The latter said they had acquired the right to make the cleaners 
for the Galsworthy '' Otovacum " Co. 


PATENT RECORD. 


————»—— 
SPECIFICATIONS PUBLISHED. 


he following abstract from some of the specifications recently published have been 
miri puppi yr by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 
7) and 72, Chancery-lane, London, W.C. , 
Whenever the date app lied tor differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the title. 


1913 SPECIFICATIONS. 
24,422 Verter. Sockets for electric incandescent lamps. E 
A lamp socket wherein a lamp-receiving portion having shoulders thereon is adpated 
to co-operate with a spring-actuated terminal operating in a plane parallel to the axi; 
of rotation of the lamp-receiving portion to hold the lamp-receiving portion apainst 
rotation in one direction. whereby the lamp may be securely screwed into position. 
27.542 Wilson. Apparatus for use in connection with the electric lighting of automobiles. 
28.080 Prescott & SHAND. Automatic train or vehicle braking. . 
28.838 DgRRIMAN. (Automatic Enunciator Co.) Telephone or like instruments. 
29,366 CRAVEN BROTHERS. GARNER & HORROCKS. Limit switches employed to control 


In giving judgment, his Lordship said the answer to plaintiffs' claim 
that their trade mark had been infringed was that they were not entitled 
to a trade mark at all, because the company in whose name it was regis- 
tered never transferred or assigned it. With regard to the claim for 
“ passing off "he said that ‘ passing off ° meant representing to a pro- 
spective buyer that the goods one was going to scll were the goods of 
somebody else. He found that defendants had never made any such 
statement, and in his opinion both claims broke down absolutely, and he 
dismissed the action with costs. 


dall ci ooh MCN RS QE RR RR 
Seear v. General Accessories Co. 


In the. Shoreditch County Court recently, before his honour Judge 
Cluer, plaintiff (Mr. Edwin C. Scear, trading as Messrs. Secar, Page & 
Co.) sued the General Accessories Co. to recover £26. 12s. 11d. 

Mr. Hicks (for plaintiff) explained that tho order was for 100 gross of 
wooden blocks for electrical fittings. It was understood there was a 
custom of the trade to supply these in bags when unfinished, but if 
finished in imitation walnut, teak or white enamel, and then they were in 
cases or boxes. Usually the unfinished sold at 5s. to 5s. 6d. a gross, and 
the finished for 7s. to 78. 6d. At no time bofore the war were these sold 
at less than 6s. a gross finished, and therefore defendants could not have 
imagined them finished at 5s. 3d. a gross. 

Judge CLUER said at the moment he could not agree with that conten- 
tion, as plaintiff was anxious to sell, and he sent out a circular to that 
effect. Defendants might reasonably think they had got a bargain. 
The original circular of plaintiffs had the word ‘‘ unfinished ” in it. but a 
copyist had left that out. That might have been a mistake, but taking 
himself as an example, he should have expected to get the finished article. 

Mr. Hicks contended that if defendants had not known positively at 
the time that they were unfinished they would have asked the colour. 
He knew he had to stand by the circular, but bags were invoiced. Ho 
relied on that as a custom of the trade, and also that no one in the trade 
would dream of getting the finished article at 5s. 3d., the price of these. 

Judge CLUER said they were called “ Round, recessed wood blocks,” 
and in law that meant the finished article. What surprised him was that 
when a blunder had bcen made by a clerk plaintiff chose to go to law 
about the matter. ; 

PLAINTIFF, in his evidence, said that he had never sold at such a price 
as 5s. 3d: As a nroof that they recognised a mistake had been made, he 
alleged that defendants had offered him a substituted order of 100 gross 
of the finished article for 6s. 9d. 

Judge CLUER: All this is immaterial, us you might have been selling 
under price on account of the war. 

Mr. Barnes (for defendants): And I say it is a custom of tho trade to 
' presume finished unless unfinished are quoted. 

Judge CLUER said it was clear a mistako had been made, and he would 
have taken them for finished himself. His verdict would be for defen- 
dants, with costs. The expeases of expert witnesses in the electrical 
trade who would have proved the custom of the trade were also allowed. 


Day v. Willard and cthers. 


In the Court of Appeal on Wednesday, before the Chief Justice, Lord 
Justice Swinfen Eady and Mr. Justice Bray. plaintiff appealed from a 
judgment of Mr. Justice Pickford dismissing his claim for a declaration 
‘that he was entitled to one-third share of all profits derived by defendants 
from the sale of an invention known as the Ruthemburg electric furnace. 
Plaintiff also claimed an account of all profits from the transaction, cither 
by way of cash or shares. | 

Mr. PATRICK HasTINGS (for plaintiff) said that during the continuation 
of the option on the invention defendants went behind plaintiff's back 
and induced Ruthenburg to renew to them the option, to the exclusion of 
plaintiff. . 

The Lorp CHIEF JUSTICE was of opinion that tho whole of the facts 
were before his Lordship at the trial, and that the conclusion arrived at 
was the correct one. | 

Lord Justice SWINFEN Eapy said thero was no “ putting an end to the 
plaintiff's rights " under the option at the instigation of defendants. 
They expired by the cffluxion of time. 

Mr. Justice Bray concurred and the appeal was dismissed, with costs. 


In re Asuncion Tramway, Light & Power Co. (Ltd.)—Brazil Rail- 
| way Co. v. The Company and others. 


This debenture holders’ action camo before Mr. Justice Sargant last 


week on a motion for judgment in default of defence. 
The company raised no opposition to an order being made, and his 
Lordship pronounced the usual decree, directing account and inquiries. 


10,364 PFANNENSTIEHL. 


11,564 MARKS. 


14,358 Mirrs. 


the movements of electrically-operated cranes, hoists, freight and passeneer 
elevators, winches, turntables and the like. 


1914 SPECIFICATIONS. ; : ph 
123 SVENSKA ACKUMULATOR AKTIEBOLAGET JUNGNER. Electric accumulator. cells. 
(16/1/1913.) T 
415 HORSTMANN, HORSTMANN, HorstMaNN. HORSTMANN & EDGAR. Clockwork 
mechanism for controlling eas valves, electric switches and the like. 
590 MASCARINI & CONTARDI. Electric resistances. (11/1/13.) e 
796 NICHOLSON & BARRON. Automatic printing register for ships' engine room and 
bridge telegraph 
815 SuowpoN. Electric resistances. 
1.008 GREENE. Electric switch. ; l . 
1,341 MipcLEv & VANDERVELL. Dynamo-electric machines. 
1,556 HAMMOND. Control of moving bodies by radiant energy. 
granted.) ° 
1,587 BRCADBENT. 
tion, 6.811 /14.) T 
3.192 GIRARDEAU. Radio-telegraphic stations. (17/2/13.) D 
3,217 B.T.-H.Co. (G.E. Co. of America.) . Locks for handles for controllers and the like. 
A handle for controllers having a hub provided with a socket for receiving the shaft 
to be operated, a wedge movable in said socket for locking the handle to the shaft. 
and a spring secured to the handle adjacent the hub and engaging the wedge to hold 
' it in locking position. . | "n 
4.473 AKTIEBOLAGET Lux. Device fcr controlling the frequency of automatic inter: 
mittently-operated lighting apparatus. (22/2/13.) 
5.456 B.T.-H. Co. (G.E. Co. of America.) Electric incandescent lamps. 
6.652 TAUNTON & ELECTRO-MECHANICAL BRAKE Co. Composite trolley wheels 
7.145 HAWKES. Heating elements of electric stoves and the like. 
Perforated tape controlied automatic impulse transmitters. 


(Convention date not 


Bonding devices for electric conduit systems. (Cognate applica: 


(29 /4/13.) 


11,084 Soc. ANON. DES AUTOMOBILES & CYCLES PEUGEOT. Transport of electric search 


lights or projectors. (6/5/13.) E - 
(Canadian Independent Telephone Co.) Electric impulse transmitting 


device. 


12.656 JENsEN & PnipHAM. Telephone set. . " 
13,018 Kessels. Telegraph receiver and keyboard telegraph transmitter. (Addition 


to 21,332/12 and 3,582/13.) ; . 
(Hanson & Van Winkle Co.) Means for conveying articles through the 
bath of an electroplating or other apparatus. 
15,456 MACHALSKE. Electrodes for electric furnaces. (27/6/13.) — . 
A movable electrode cf the block type with a longitudinally disposed carbon rod 
or rods for electric furnaces, the envelopment of the said carbon rod or rods in a 
e ya den celum basic slag producing material of relatively low resistance when 
eated. 
17,038 RiLEv. Systems and methods of electric motor control. (3/10/13.) 


Gee ee, 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from THe ELECTRICIAN Offices. post 


free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s. and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.] 


“ Electrical Engineering in India." By J. W. Meares, M.LC.E 
M.LE.E. F.R.A.S. (London: W. Thacker & Co.) 15s. net. m" 

“ Clauses and Precedents in Electricity, Gas and Water Legislation. 
By Jacques Abady. (london: Walter King.) Pp. xix.+ 331. 15s. net. 

“ Alternating Current Electricity and Its Application to Industry. 
First Course. By W. H.'Timble and HL H. Higbie. (London : Chapman 
& Hall) lst edition. Pp. x.+534 8s. 6d. net. 

“ Procdedings ” of the Royal Society of Edinburgh. Session 1913-14. 
Part ITI. Vol. XXXIV. (Edinburgh: R. Grant & Son.) Py. 162 
s. Gd. 

* Journal" of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. LIII. No. 241. (London: E. & F. N. Spo) 
Pp. 71. 3s. 6d. | E 

“ Spons? Architects! and Builders’ Pocket Price Book, 1915. 
(London: E. & F. N. Spon.) Pp. vi. +310. 2s. Gd. net. , 

“ Proceedings ” of the Cambridge Philosophical Society. Vol. XVII. 
Part LI. (Cambridge: University Press.) Pp. 52. 2s. 6d. net. 

‘The Practical Engineer” Electrical Pocket Book and Diary, SA 
(London: The Technical Publishing Co.) Pp. xlvii. +620. 1s. 3d. ne 

“ British Progress Journal.” Edited by W. St. John Russel. (Liver 
pool: Liverpool “ Daily Post and Mercury.") Pp. 504. ls. 

" Procis.Verbaux et Résumé des Communications 1913." By the 
Société Francaise de Physique. (Paris : Gauthier-Villars.) Pp. 110. 

“ Annuair, 1914.” By the Société Frangaise de Physique. (Paris: 
Gauthier-Villars et Cic.) Pp. xvi.+96. "m 

'" Memoirs " of the Collego of Science Kyoto Imperial Um 
(Tokyo: Maruzen Co.) Vol. I. No. 1, Oct., 1914. Pp. 79. Yen 0V. 

“ Proceedings " of the Koninklijke Akademie van Wetenschappen P? 
m Vol XVII. (Amsterdam: Drukkerij de Standaard. 
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not only varied, but is also in many ways insidious. The 
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THE ENGINEERING TRADE AND THE 
PRESS, 


A semi-public discussion on the relations of the engineer- 
ing trade to the technical and lay press may be chronicled 
as an incident of some importance at the present time. The 
Engineers Club, Manchester, must be congratulated upon 
choosing this subject for one of its Wednesday evening 
Winter Session debates. It is a matter upon which many 
diverse opinions are held, but, so far as we are aware, they 
have seldom if ever been expressed in publie. In another 
part of this issue we reproduce the remarks of the opening 
speakerin the debate, and also a résumé of the very instruc- 
tive discussion which followed. The points of view of the 
reader, the journalist, the buyer, the advertiser and the 
publisher were presented, and as the speakers were all men 
of experience in one or other of these capacities, though their 
names, as well as that of the introducer of the subject, are, 
by a rule of the club, not made publie, their opinions are 
fully worthy of consideration. We were ourselves glad of. 
the opportunity to be present, because the matter is one 
upon which we naturally hold strong views ; but we have 
never sought occasion specially to put them forward. The 
competition to which technical papers are now subjected is 


“run ” engineering features ;: 


daily papers endeavour to 
journals,” 


large manufacturing firms publish their house 
and many of these firms are publishers of trade literature 
on à stupendous scale, The last straw which almost breaks 
the back of the independent publisher is the restriction by 
which large makers of plant and machinery preclude their 


€ 


| subsidised competition. 


technical staff from contributing articles to the technical 
papers, although these articles find publication in the said 
" house " journals and as Papers read before learned and 
other societies. It was to find opportunitv for much of 
this class of technical literature that the older technical 
jeurnals were founded. Té is a marvel, in the face of ¿hese 
adverse conditions, that the publisher of a trade or pro-- 
fessional journal is able to exist, let alone to live. We have. 
omitted mention of the more recently added keen com- 
petition for “ business " of weekly, monthly and quarterly. 
“ Proceedings,” ^" Journals," &c., of the Institutions, 
Federacions, Associations and Societies which E 
the various professions and industries. 

Many speakers at Manchester complainzd of the my 
number of trade papers, and in several cases of the mass of 
matter, text and advertisements which they contain. There 
seemed to be a general opinion that summarised editions : 
with reference to articles or Papers which might be read 


| at leisure would be valuable, Indeed there appeared to 


be no lack of suggestion as to how trade and technical ' 
journals should be conducted and improved. | 
Now, with all ot these ideas we are in more or less complete: 
sympathy. We are ourselves amongst the oldest of the. 
industrial publishing houses for electro-technical literature, : 
having served the industry for nearly 40 years, and we have 
built up during this long period an invaluable collection of 
technical and engineering data and material, influencing 
opinion, and also adapting ourselves to developments, 
within and without the industry, as time has proceeded. 
None of the ideas for the improvement of trade papers 
which are evidently fostered by engineers and others are 
impossible of practical embodiment, provided those who 
furnish the sinews of war are consistent in their support. 
Both the manufacturer and the subscriber have themselves 
to blame for the unnecessary multiplication of trade and 
technical journals. No industry should be called upon to 
support more than three weekly journals, and if these 
journals are to do justice to the affairs of the industry for 
which they cater, they must be protected from insidious and. 
Manufacturers cannot, at one and: 
the same time, be makers of plant and machinerv and 
publishers of periodicals and journals, If they will stick to, 
their part of the business and get on with it, and allow the. 
recognised and legitimate trade publishers to do the same, 
there will be an end of the dissatisfaction, both latent ud 


expressed, which now. prevails regarding trade papers.: 
Another point : there needs to be a change in the attitude of 
manufacturers towards the advertising revenue upon which’ 


F 
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the publisher necessarily bases his outlay upon the weekly 
trade paper. The latter has as much right to expect and 
get a fair price for his space, as the manufacturer has for tho 
products for which the publisher provides publicity. Also 
he has an equal right with the manufacturer to be in 
business for purposes of profit, the while he serves, to the 
best of his ability, the particular industry with which both 
are concerncd. This right is being threatened in a manner 
that is not only unfair, but unworthy of a great industry, 
bascd upon scicnce, research and invention. 


IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. | 
For the week Feb. 1, 1915, to Feb. 6, 1915. 


In view of tho increased interest which is being taken in tho subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


at foot of Exports.) 
IMPORTS. 


Into Fo. kEsToNE.— Holland : Glow lamps and parts, 160 pkgs! ; glow lamps, 164 pkgs. 
France: Carbon candles, £814. 


Huti.— Holland. Unenumerated, 10 pkgs. Denmark. Elec. heaters, 22 pkgs. 


LonpoN.—Switzerland.: Unenumerated, £12. U.S.A.: Elec. machinery, £838; lamp 


bulbs, 232 pkgs.; carbons, candles, £129; elec. wire and cable, £285; unenumerated, 
£1650 ; 297 pkgs.: telephone material, £357. Holland . Unenumerated, £907: elec. lamps, 
£552 ; wire and cable. £61 ; machinery, £22. Sweden. Elec. lamps, £544 ; elec. machinery, 
£100; telephone materials. £174; unenumerated, £1,698 France. carbon candles, £814. 
EcvrT.— Elec. machinery. £1CO. : 
LivERPOOL.—U.S.4.- Unenumerated, 34 pkgs. 
MaANcHESTER.—/72lland : Elec. wire, 5 pkgs. 7taly: Unenumerated, 275 pkgs. 


EXPORTS. 

To AusTRALASIA.—Adelaide : Elec. wire and cable. £150; Machinery, £30. ; unenumer- 
ated, £136. Auckland: Elec. wire and cable, £4,560; unenumerated, £156. Brisbane: 
Unenumerated, £134, Melbourne : Wire and cable, £492; machinery, £1,213 ; unenumer- 
ated, £1,533. Perth: Machinery, £2,242; Unenumerated, £484. Sydney. Unenumer- 
ated, £1,109. Wellington - Elec. wire and cable, £101 ; elec. machinery, £138; unenumer- 
ated, £419. Cairns. Unenumerated, £176. Christchurch: Unenumerated, £18. Hobart: 
Unenumerated, £26. Freemantle. Elec. machinery, £15; unenumerated, £104. J/aver- 
cargill : Unenumerated. £55. Lytte'tan: Elec machinery, £49. 

ArRicA.—JDurban - Elec. machinery, £42; unenumerated, £675. Port Elizabeth: Un- 
enumerated, £176. Port Said: Unenumerated, £215. Delagoa Bay. Elec. machinery, 
£226; unenumerated, £20. Cape Town. Unenumerated, £360. Alexandria: Telephone 
material, £210; unenumerated, £23. Quilimane : Unenumerated, £150. 

Cuina.—Shanghai: Unenumerated, £185. Hong Kong. Telegraph material, £24 ; 
unenumerated, £172. 

INDIA, CEYLON AND INDO-CHINA.—Bombdy : Wire and cable, £8,211; unenumerated, 
£875. Calcutta: Wire and cable, £1,138; elec. machinery, £3,888 ; telephone cable, £521 ; 
unenumerated, £680. Karachi: Unenumerated, £159. Madras: Wire and cable. £128; 
elec. machinery, £1,080; unenumerated, £40. Bankck; Unenumerated, £65. Ceylon: 
Wire and cable, £650 ; unenutmerated, £88, Penang. Wire and cable, £512; unenumer- 
ated, £154. Singapore: Machinery, £107. 

CANADA.—Toronto, Unenumerated, £21. 
enumerated, £1,505. 

CANARY ISLANDS.--Unenumerated, £32. 

FRANCE.— Havre « Elec. wire and cable, £523. Boulogne - Unenumerated, £19. Paris. 
Elec. wire and cable, £205; unenumerated, £143. Calais: Wire and cable, £175; un- 
enumerated, £40. — 

SouTH AXMERICA.— Buenos Ayres : Elec. machinery, £479; unenumerated, £435. Callao 
Unenumerated, ; 

West IupiES.— Barbados - Unenumerated. £307. Jamaica - Wire and cable, £29 ; tele- 
graph material, £24; unenumerated, £45. Trinidad: Unenumerated, £143. 

. HotLLAND.— Amsterdam: Wire and cable, £341 ; unenumerated, £303. 

NoRwAY.—7rondhjem : Uuenumerated, £42. Christiana: Wire and cable, £40; machi- 
nery, £59; unenumerated, £30. 

"RussiA. —Petrograd : Elec, machinery, £145; Unenumerated, £142. Riga : Unenumer- 
ated, £150. 

SwEpEN.—QGothenburg : Unenumerated, £34. 

I rALY.—Gentoa : Wireless telegraph material, £3,243. ; 

Port SwETTENHAM.—Unenumerated, £262. 

Spain.— San Sebastian : Unenumerated, £121. 

Marza. - Elec. machinery, £36; unenumerated, £25. 

JessLeTon.—Wireless tele. material, £40. 


ELECTRICAL GOOD8 IN TRANSIT. 
Sydney (N.S.W.): Elec. lamps, £4,580. 
Nore.—The large number of items in these official returns under the 
misleading heading ''unenumerated " relate to what is described as 
** electrical goods ” and “ electrical materials.” 


. BUSINESS NOTICES. | 


Messrs. Tredegar & Co., electrical engineers, 53, Victoria-strect, 
S. W., have converted their business into a private limited liability 
company under the style of Tredegars (Ltd.) The business will be 
carried on as hitherto, Mr. H. Arthur Bartlett and Mr. G. F. A. 
Norman being governing director and director respectively. 

A Canadian firm writes that it is desirous of getting into touch 
with manufacturers of domestic clectrical cooking and heating 
apparatus, accumulators, drawn-wire tungsten lamps, switches and 
interior wiring fittings, glassware, fuse wire, cut-outs, &c. The name 
and address will be supplied to interested manufacturers. 

Plant for Sale.—An advertiser has two 250 kw. rotary converters, 
with transformers and switchgear, for sale. 

Catalogues Wanted.—Park Royal Engineering. Works (Ltd.), 
Park Royal, London, N.W., having recently organised a buying 


Montreal: Elec. machinery, £118; Un- 
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department for the purchase of eloctzical apparatus, machinery, 
tools, &c., desiro to roccivo manufaoture:s' catalogues. f 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Albert Whiteley, electrical and mechanical engineer, Tudno 
Works, Tudno-street, Llandudno, has been adjudicated bankrupt. 

Jes. W. oad Thos. W. Ta‘ter.a'l, electrical engineers, Kimberley. 
road, Willesden-lane, London, N.W., have been adjudicated bank. 
rupt. The first meeting of creditors will take place on Feb. 12 and 
the public exc mination on Merch 16, both at Bankruptcy-buildings, 
Loadon, W.C. 


DAHER A 
ELECTRICITY SUPPLY. 


TRADI 
EXTENSIONS. 


Battersea.—In order to meet the increasing demand for energy in 
the Nine Elms district the Council are recommended to provide two 
500 kw. and one 1,000 k.w. rotary converters, together with the 
necessary switchgear and transformers, at an estimated cost of 
£8,750, and for duplicate e.h.t. feeders, to be drawn into existing 
ducts between the station and a point in New-road, a* a cost of £7,000. 


— 


Bradford.—Mains are to be extended in various parts of the city 


at an estimated cost of £1,715. | 
Dover.—The Council propose to put down a 1,000 kw. turbo sct at 
an estimated cost of about £6,000. ‘Two small scts:of 75 kw. and 
178 kw. will be displaced. MEL 
Gillingham.—Thc L.G. Board have sanctioned loans of £5,500 and 
£1,250 for extensions of mains and services respectively, and the 
Council have decided to borrow £6,000 at present. 


Grimsby.— Last week the Council referred back the proposal to: 


apply for sanction to a loan of £11,000 for a large storage battery, 
mains extensions, &c. 


Leeds.— At the meeting of the Corporation last week the Finance 
Committee reported that the L.G. Board had sanctioned the borrow- 
ing of further instalments of the £200,000 loan for the extension of 
the Whitehall-road electricity works. 

` In commenting upon the report, Ald. F. Kinder said it was worth 
noting that in: September, 1912, the Council threw out a schemo for the 
expenditure of £595,000 on the electricity department over a period of 
15 years, but since that date loans had been sanctioned for the depart- 
ment amounting to £265,821, and the CouRcil,now had two further loan 
applications before the L.G. Board, which, if they were sanctioned, would 
bring the sanctioned expenditure up to £384,600. 


Redditeh.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £28,000 (in lieu of £18,000 . 


originally proposed) for extensions of the electricity undertaking.. 

It was stated that the necessity of increasing the loan was brought 
about by the fact that the Council had entered into an agreement with 
the B.S.A. Co. to supply electric energy to their Redditch works up to 
2,000,000 units per annum. 


The Inspector alluded to the unfortunate history of the undertaking, : 


which had drawn from tbe rates £24,000, and he advised the Council to 
deal with the matter on broad lines. Whatever plant was useless should 


be scrapped. He suggested certain amendments, and added that the - 
L.G. Board approved of the matter, and the Council could commence - 


laying mains to the B.S.A. works at once. 
St. Pancras (London).— The Borough Council recently applied for a 
loan of £22,530 for boilers, &c., at the King's-road generating station, 


and £8,970 for mains, house services, meters and arc lamps, but the 
L.C.C. has intimated that as their power to lend money in the cur- 


rent year is nearly exhausted, they can only advance £10,000 ai 
present, and this has been accepted by the Borough Council. 
Walsall.—On Monday the Electricity Committee's recommenda- 
tions to extend the supply mains at a cost of £1,692 was adopted by 
the Council. | 


Walthamstow.—An unopposed inquiry was held last week into the. 
application of the Council for sanction to borrow £15,144 fo: additional 


plant for the electricity works. 


GENERAL. | 
Batley.—The Ljungstrom turbine set which was on order? for the 
electricity wcrxs, has been taken over by the Admiralty. 
The Brush Company expressed regret, but they felt sure that it would 


be recognised that they had no option in the matter. The mentioned : 


that a similar set as well as a rotary converter had also beon re- 
quisitioned for the same purpose—i.e., for emergency power houses 


which were being erected to diminish the chance of dockyard work being . 


crippled through damage to existing power houses by hostile aircraft 
or mishap. Kettering Corporation had approashed the Admiralty by 
deputation with a view to getting their rotary released, but after receiving 
an explanation they were content to accept the situation. The company 
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asked Batley Corporation to extend the date for the completion of the | 


contract for four or five months. 
- At the last meeting of the Council Mr. TURNER said it was hard lines 


that the Corporation could not have delivery of plant which was ordered 
12 months azo, and it meant that the department would havo to be 


worked at a disadvantage for a considorable time. 
The town clerk (Mr. J. H. Craik) was instructed to make, representa- 


tions on tho subject to the Admiralty. 
Eccles.—The electrical engineer (Mr. H. W. Angus) has been 

directed to submit an estimate of the cost of the Barrow system of 

lighting by means of suspensions from crosz-over tramway wires. 


Linking up of London Electricity Undertakings.— Batter:ca Borough 
Council are recommended to enter into negotiations with Fulham 
Council for the linking up of the two municipal undertakings. 

Hackney Electricity Committee has prepared a report upon the ques- 
tion.of linking up with the Poplar olectricity undertaking. . 

In the report the Committee states that, although it believes the elec- 
tricity works have been provided with every safeguard that modern 
experience can suggest, the security of supply is greatly enhanced by 
linking up two or more separate undertakings. ‘The result. would be 
that all the works of Shoreditch, Stepney, Poplar and, Hackney would be 
interconnected and able to supply one another in time of need. Apart 
from the advantage of enhancing the security of supply under the pro- 
posed scheme, it. would be possible for one undertaking to supply the 
others from midnight to six o'clock in the morning, so that the necessity 
of running any works at a light and uneconomical load would be entirely 
avoided. The Poplar engineer estimated that by being able to shut 
down instead of running his plant on the uneconomical night load he was 
saving over £400 per annum, Several cireumstanecs had prevented the 
undertakings of Hackney and Poplar being interconnected. | Hackney 
had no plant of a ty po that could be used for running in parallel with tho 
Poplar plant; the cost of linking up mains from the Hackney to the 
Poplar works would have been very great ; Poplar insisted upon heavy 
fixod charges being paid whether any units werc taken or not. The 
first difficulty had been recently overcome by the erection of new works 
with certain plant suitable for running in parallel with Poplar.. The 
second difficulty had been overcome by tho laying of the e.h.t. ring main, 


which could be looped into Poplar from the junction of Wick and Sidney- 


roads. The third difficulty had bcen overcome because Poplar was now 
willing to give and take a supply with Hackney at a small charge per unit 
without any heavy annual fixed charges. Before linking-up mains could 
be: laid it was necessary that an agreement should be entered into with 
Poplar with the approval of the Board of Trade. The following heads of 
agreement had been proposed: (1) Poplar to lay and maintain two 
0-15 three-core 11,000-volt standard paper-insulated copper-shielded and 
lead.covered cables, with pilot and telephone cable, from the northern 
Poplar sub.station to Hackney boundary in (Cadogan-terrace; (2) 
Hackney to lay similar cables forming a loop of the ring main from the 
pit at the junction of Wick-road and Casland-road to the Poplar boundary 
in Cadogan-terrace ; (3) the cost of the necessary switchgear to be pro- 
vided for the linking-up mains in Poplar northern sub-station to be borne 
equally by Hackney and Poplar ; (4) either party to havo the use of tho 


other party's natural reserve plant without payment of fixed charges ; 
installing reserve plant for stand-by or 


(5) in the event of cither part 
át the other party, the first-named party 


other purposes at the request 
to receive payment of such proportion of the loan charges on the capital 


expenditure, and for such period as may be mutually agrced, or failing 
agrcement the sum and period to be fixed by arbitration ; (6) either party 
to supply energy to the other party (subject to such limitation as was 
defined in clause 4, at a price per unit measured at the supplier's switch- 
board of 0-25d. ; (7) so far as practical, cach party shall give to the other 
equal supplios of energy, and only excess supplies shall be subject to be 
me for in cash; (8) the period of the agreement to be for 20 years, 
uring which time the charges may be revised by mutual agreement 


at the end of each fifth year. 
The cost of the necessary mains and switchgear for effecting the 


linking up is estimated at £2,720; the annual charges on the capital 
expenditure involved will be about £200 per annum if the loans are 
granted on the existing terms. The Committee is of opinion, however, 
that a loan for such a purpose should be granted for a period of 40 years, 
in which casc the annual charges would ke about £50 less. The (om. 
mittee recommends the ('ouncil to instruct the Town Clerk to confer 
with the Town Clerk of Poplar, and prepare a draft agreement containing 
the conditions set out above, and that the ('ommittce be authorised to 
submit the draft agreement to the Board of Trade for their approval in 
the event of the Council hercafter deciding to proceed with the scheme. 


Nuneaton.— Electric current for lighting halls used for drill pur- 
poses is to be supplied free of charge. 

. The Electricity Committec is still considering the question of giving 
4 stpply in the Stockingford district. 

Portaferry (Ireland).—An inquiry was recently held into the appli- 
cation of Downpatrick Rural Council for a grant oí the powers of an 
urban sanitary authority to enable them to carry out the public 
electric lighting of Portaferry. | : 
" dence in support was given by Mr. E. P. Nolan, engincer for tho 

uncil; Mr. R. L. Morrow, clerk; and by Mr. Parkinson, consulting 
electrical engineer for Messrs. T. Somerset & Co., who have contracted 
ench PPIY plant and light 36 50 c.p. lamps for cight months at 25s. ' 
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Reigate.—The Rural Council has approved of the proposed pro- 


St. Pancras (London).—The General Purposes Committe2, which 
has considered a repox of the Electzicity Committee on the difficulty 
in obtaining the necessary daily supply of coal for the electricity 
works, recommends that further efforts should be made to obtain 


the War Office, the Railway Executive Committee and the collieries 
from whence supplies are obtained with a view to facilitating delivery. 


Somersetshire.—Langport Council have refused tə consent to tho 
application of Messrs. Christy Bros. & Co. for a provisional electri? 
lighting orde? for the district. 

Stafford.—The question of the formation of a Special Committe? 
for the control and management of the electricity department wa: 
discussed at the last meeting of the Council, and it was decided to 
refer the matter to a special committee for report, which is to be 


based on information 25 to the practice in other towns. 


Stretford. - The Electricity Committee recommends the re- 
appointment of Mr. Thomas L. Millo: a: consulting evzineer at a fe 


of 25 guineas, 


taking. 


The inspeztor (Mr. H. Ro33 Hooper) raised a question as to the over. 


The electrical engineer (Mr. €. M. Shaw) said he presented a report to 
his committee as to the position of loans and they would make applica. 
tion for another loan. 

The Inspector said he appreciated that the enzineer had nothing to do 
with the financing of the undertaking. He referred to differences in tho 
returns prepared by the engineer and the city accountant, and said that 
the former's returns contained no date to which the loans accounts were 
made up, aad they did not agree with the City Accountant’s. He ad. 
journed the inquiry sine die, and asked for amended returas. 


Yorkshire Electric Power Bill.—A‘ Wakcfiell last week a con- 
ference, celled by the Parliamentary Committee of the Wes: Riding 
County Council, was held in or.[er to consider the Yorkshire Electric 
Po xer Bill. 

There was a good attendance, not only of representatives of the 
Councils of districts affected by the bill, but by representatives of other 
Councils in the West Riding. Later in the proceedings representatives 
of the power company were called in. The company's bill is to permit 
the use of clectricity for lighting in those districts of tho company's area 
of supply which are at present without clectric light. The electricitv 
supplied by the company may already be used for all other purposes in 
these districts, and it was felt that the restriction preventing the use of 
electricity for lighting unless used for power, was an anomaly which 
should be removed. Jn addressing the meeting at Wakefield, the chair- 
man of the company (Mr. A. G. Lupton) likened the present position to 
that of a water company whose supply could be used for washing or cook- 
ing or boiling in a kettle to make tea, but could not be used for drinking 
purposes unless the user provided a dinner at the same time. The only 
people directly affected by the company's proposal are the inhabitants of 
84 districts (the names of which are set out in the bill). Of these districts 
33 have, through their Councils, already expressed their approval of tho 
company's proposal, and it is understood that others are favourable to 
the proposal in principle. On the other hand, a small number of the 
Councils desire to be excluded, and this being so, the company have 
undertaken to strike out of the bill the name of any of these districts for 
which the Council, at a meeting called for this purpose, pass a resolution 
that they desire their district to be excluded. In such a case the inhabi- 
tants of the district will be debarred from obtaining electricity for lighting 
unless they make use of it for power, but the mills and other large users, 
who are alrcady using the company's supply for power and light, will not 


bc affected. 


. LIGHTING, POWER & HEATING NOTES. 


Hove.—The Lighting Committ^e has decided to provide for electric 
lamps in new stzest3 where main; are available for connecting up. 


Poor Law Institution Lighting.— Hendon Guardians have accepted 
the amended offer of the Hendon Electric Supply Co. for the supply 
of energy to the workhouse. , 

The company offered, provided the Board entered into a contract for 
five years and allowed the company to run a low-pressure main from their 
transformer in the main road for supplying consumers in the Burnt Oak 
area, to supply current for lighting and powcr at £2. 10s. per kilowatt 
pe quarter, plus 4d. per unit. On the basis of these terms, and allowing 

or interest and depreciation on the cost of wiring and motors, &c., the 
annual charge will be about £150, compared with the estimated present 
cost of £259. A sub-committee reports that the scheme will mcan a less 
capital outlay to the Guardians, reduce the present excessive heat in the 
laundry, and a saving in cleansing and decoration, and possibly a reduc- 


(ion in coal consumption, 


' visional order for powers to supply clestzieity in Chipstead and 


. portions of Coulsdon and Woodwinst2:ne. 


delivery of supplies, and the Town Clerk is in communication with 


Woreester.— An inquiry was held list week into the Couneil’s 
application for sanction t» borrow £3,073 fas the clectzicity under- | 


s pending of loans, and said that the loans for mains were over-spent in 1013. 
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Reigate.—Tho Town Council has decided to light the South and 
East Walks on the Reigate Lodge estate by an overhead cable with 
drop lights, four lights to be provided for cach walk. 


Sheffleld.—The Council is recommended to adopt electricity for 
lighting on the Fulwood Park estate, and mains are to be extended 
in various parts of the city at a cost of £1.54. 

The Electric Supply Committee has decided to charge all hospitals for 
eurrent consumed for lighting at 4d. per unit. less a rebate of 334 per cent. 
A similar rate is to be offered to the Guardians for all lighting at the 
Firvale workhouse buildings. 

-Stretford.— The lighting battery at Longford Hall will shortly 
require renewal. 

The Electricity Committee has approved of the extension of the scheme 
for improving the lighting of Chester-road, 


TRACTION NOTES. 


Bradford.—The Tramways Committee has decided to remove the 
existing tramcar shed at Bolton, and plans are being prepared for the 
erection of a new car depot. A special sub-committee has been 
appointed to inquire into the question of tramway track construction 
and maintenance. ; 

Tees-side Trolley Omnibus Scheme.— The scheme for the equipment 
of trolley omnibuses between Middlesbrough, Grangetown and South 
Bank has taken definite form, and. Middlesbrough Streets Com- 
mittee has been asked to sanction the erection of poles on the foot- 
path along South Bank-road. The borough engineer (Mr. S. E. 
Burgess) is to report on the matter. 

Walsall.—The Finance Committee has authorised the transfer from 
the tramways account. of a further sum of £1,000 towards relief of 
rates during the current. vear. 

Mains are to be extended in various roads at à eost of about £1,879. 
The Bloxwich Church clock is to be lighted electrically. 


TELEGRAPH NOTES. 


Automatie Telephone Exchanges.—It is announced that the ex- 
periments in automatic telephones which have been carried out by 
the Post Office have made sufficient progress to warrant a con- 
siderable extension. - 

It is, therefore, proposed to equip all the telephone exchanges in 
Sheffield with full automatic equipment and to replace the present 
Liverpool central exchange by a semi-automatic exchange in the“ Bank ” 
building. The capital cost and cost of maintenance are appreciably 
higher than in the case of manual equipment, but various economics, 
chiefly in operating staff and accommodation, are anticipated. 

Radiotelegraph Notes.—-It is announced that a new trans-oceanic 
wireless link is nearing completion which will provide a service on 
the Marconi system between Stavanger (Norway) and Chatham and 
Marion, Massachusetts (U.S.A.). The work has been in progress for 
more than a year. 

The receiving station at Stavanger is situate on the Udlanhang, a high 
hill behind the harbour, and the transmitting station at Naerbo, 26 miles 
south on the coast, will receive its electrical energy from dynamos driven 
by the power generated at neighbouring waterfalls. ‘The American 
stations are similar to the Norwegian, but are in a more advanced state. 
The receiving station is at Chatham, on Cape Cod, about 70 miles south- 
east of Boston. 

On Dec. 1 last a tax on telegrams came into operation in the 
United States. All messages (excepting Government messages) on 
which the charge for transmission is 15c. or over bear a tax of lc. 
Wireless messages from land stations are cach taxed Ic., but those 
originating on board ship are exempt. 'The tax is collected from the 
sender in the case of ordinary telezraph messages, but in the case of 
messages sent over the American Jand lines for transmission over the 
wireless service the telegraph company accepting the message col- 
lects the tax. 

It was announced on Feb. 9 that the German Postal authorities 
had suspended the use of {he German radiotelegraphie service for all 
private telegrams, even if these were intended for warships or for 
merchant vessels. 

Telephones in New Buildings.— The Postmaster-General has issued 
a circular letter to the principal architectural associations calling 
attention to the importance of making adequate arrangements in 
the plans of large buildings for the installation at a later stage of 
telephone equipment. 

Failure to make these arrangements leads (it is stated) to complaints 
owing to the inevitable interference with the structure and decorations 
of the buildings and the noise caused by piercing walls and floors. It 
also delays the installation of the telephone and increases the costliness 
of the work involved. Jn these circumstances it is to the advantage of 
all concerned to make adequate provision for telephone, as well as for 
light, water and other services, In designing a building for the telephone 
service of a large building provision should be made, as a minimum, for 
one 3 in. pipe from the public footway to the basement or ground floor 


and for cables to the other floors. It is also desirable that there should 
be a ready means of leading wires to the various rooms on the different 
floors. The precise requirements vary according to circumstances, but 
they can be definitely ascertained in any particular instance from the 
local Post Office engineer, 
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Australasia.— The “ Australian Mining Standard ” says the Com- 
mittee of North Illawarra Council, appointed to promote ån electric 


THU 


lighting scheme for Wollangong (N.S. W.), propose tq employ an eler- 


trical engineer to prepare plans and specifications, 
Bulli (N.S.W.) Shire Council is considering a proposal to extend the 
electric light mains from the present terminus at Clifton fo Helenshurgh. 
This would include a further six miles of road. » 
*' Tenders ? (Melbourne and Sydney) says Maldon (Victoria) Council 


recently decided to invite tenders for lighting the town With gas or elec- 


tricity. The Council has a contract with the Colonial Gas Co., who have 
offered to renew the agreement for five vears, Street lighting costs £200 
a year, and the charge for gas for private lighting is 10s. per 1,000 cubic ft., 
and 7s. 6d. for cooking. | . 

Melbourne (Victoria) Council have recently decided to invite tenders 
for 62,500 metal filament lamps of various candle-powers, for renewal of 
lamps on consumers’ premises, at an estimated cost of £3,906, 


India.— An Exchange Company’s telegram states that the Governor 
first power from the Tata. 


of Bombay on Monday switched on the 
hydro-electric scheme. 

This scheme, which has so far cost £400,000, was started in 1910 by 
Tata & Sons with Indian capital for the purpose of supplying for industrial 
purposes in Bombay electricity generated by water-power on the Western 
(thats. At Lanavli two reservoirs have been constructed, and from 
these the water is taken to the power station at Kopoli. Current at 
80,000 volts is transmitted to Bombay (43 miles) and transformed down 
for distribution. The company is investigating other sources of water 
power in the Ghats, with à view to extensions which it is anticipated 
will be necessary. 


Kuala Lumpur (F.M.S.).— The Commissioner of Trade and Customs 
at Kuala Lumpur (Federated Malay States) states that the price of 
a 25 c.p. metallic filament lamp in Kuala Lumpur before the war 
was never more than $1 (2s. 4d.). 


with the country of origin. At present the Netherlands is furnishing 
the supply of these lamps at $1.50 (3s. 6d.) cach. 


FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate” says the electrical 
works at Baradero were inaugurated at at the end of December. 

The automatic telephone exchange in Rosario of the United River 
Plate Telephone Co. was inaugurated last month. 

The Government of the Province of Buenos Aires has authorised the 
United River Plate Telephone Co. to join up the telephone systems which 
it owns in the districts of General Alvear, Saladillo, Tapalque and 25 de 
Mayo. "The provincial authorities are to have the right of using the lines 
for official purposes without payment and in return for the free use of the 
roads the company is to place free of cost. telephones in the police stations, 
revenue and telegraph offices, in each of the principal towns of the dis- 
tricts mentioned. 

Siemens-Schuckert (Ltd.) (Buenos Aires) have taken off the extra 
percentage placed on their catalogue prices of goods for Argentina, as the 
import of merchandise is now becoming normal. This does not apply 
to are lamp carbons, the surcharge of 30 per cent. on which will continue. 

A Decree has been issued granting Oscar Spoerer & Co. permission te 
nstal electric supply plant at the port of Talcahuano. 

Cuba.— The * Gaceta Oficial " (Havana) announces that the fol- 
lowing persons have been granted permission to instal electric 
generating plant in Cuba: E. R. Valera, at Catalina de Giunes (pro 
vince of Havana); M. Andújar, at Báez (province of Santa (lara), 
I. Rovira, at Cañaflas (province of Pinar del Rio); D. Hernández, 
at Arriete and Ciego Montero (province of Santa Clara). 


MISCELLANEOUS NOTES. 


Competition with Germany and Austria-Hungary.—In connection 
with the campaign undertaken by the Board of Trade on the advice 
of their Advisory Committee on Commercial Intelligence to assist 
British manufacturers and merchants to secure trade formerly in the 
hands of German or Austro-Hungarian firms, we are informed that 
the Board continue to receive a large number of inquiries for names 
of sellers or buyers of articles of which the sources of supply or mar ket 
have been interfered with by the war. 1 

Special arrangements have been made in the Commercial Intelligence. 
Branch of the Board for dealing with these inquiries, and lists aro pres 
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Most of these lamps came from 
Austria, some from the Netherlands. and others were not marked 
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pared and circulated of articles which inquirers desire (a) to purchaso | to support this office in at once forwarding any literaturo which may help 


— 
bots and (b) to sell. Tho eighth list is now ready, and may be obtained by | to fulfil its programme. 
WESS United Kingdom manufacturers and traders. British firms should com. | 
lo ctos municate with the Director of tho Commercial Intelligence Branch of thc ! German Patent Law.—'TEe German patert No. 210,151 (British 
aic s. Board of Trade, 73, Basinghall-street, London, E.E. | patent No. 5,547,-1907) for " Improvements relating to electric cables 
Belgian Trade.—The Comité Belge pour l> Commerce avec le; | Containing induction coils," has been before the German Patent Court 
Alliés has issued the following :— ' at the instance of a well-known firm of submarine cable manufac- 
| turers who demanded its revocation on the ground of anticipations, 


"X HELP OURSELVES IN HELPING BELGIUM. - i 
It cannot be doubted that when the war is over Belgian manufacturers : but it was held that these were not substantiated and the patent was, 
and merchants will give preference to trade with the Allies. This fact | therefore, upheld in all its claims. 


. : has been fully realised by some influential Belgian business men, and | _ ; ; l 
"m ANE steps have been taken, in quite a disinterested manner, with a view to | \ Shortage of Men in Engineering Trades.—The Board of Trade has 
TES organising an office called '* For Commerce with the Allied Nations,” the | appointed a committee, consisting of Sir Geo. Askwith, Sir Francis 
n aus temporary address of which is c/o London Chamber of Commerce, 97. | Hopwood and Sir George Gibb, to inquire into and report forthwith 
| (after consultation with representatives of employers and workmen) 


I 

as to the best steps to be taken to ensure that all the available pro- 
ductive power of the employees engaged in the engineering and ship- 
building establishments of the country be utilised in the present 


(annon-strect, London, E.C. 
The aim is twofold : To secure for well recommended and fully qualified 


BOUES 
mi Belgians the agency in Belgium of British firms and to answer Inquiries 
i from Belgian firms who are desirous of replacing foreign goods by their 
mai English cq uivalents. Trade papers, catalogues, &c., will be filed in order | nu : : > : 
REOS to give all possible assistance to inquirers. ., emergency. The inquiry was opened in London on Wednesday and 
. British business men will certainly realise that it is to their own interest | the proceedings were private. l . 
U: 
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"e Railway Stores. - Electrical and Tramway Stores, &c. 

| The GREAT CENTRAL Rartway Co. invite tenders for the HAMMERSMITH (London) Borough Council require tenders by 
4 p.m. Feb. 24 for 12 months' supply of Electric Light Sundries, 

Insuleted Wires, Ceble Joint Boxes end Fuse Boxes, Electricity 


mn 


TIT] 


supply during six or 12 months of various S.ores, and Material: 


Forms of tender from the 


including Electric Light Wires and Cables, Globes and Shades, 
Ks Carbons, Casing, Accessories and Lamps, Telegraph Materials, Meters, Insuleting Compound, &c. 
p . Wire, Oil, Tools, &c. Samples and patterns may be seen in the Borough Electriezl Engineer, 85, Fulham Pelece-road, W. 
ies Public Hall of the Conservative Club, Gorton-lanc, Manches.r, BaTTERSEA (London) Council require tenders by noon March 
between Feb. 22 and March l. Specifications and forms of 2 for supply of Electricity Meters, Joint Boxes, Carbon and 
Metallic Filament Lamps, Troughing, Conduits, &c. Forms of 


tender from Mr. Walter Williams, Stores Superintendert, Greet 
Centrel Reilway, Gorton, Menchester. Tenders to the secretary, 
Mr. Oliver S. Holt, Marylebone Stetior, Lorcor, N.W., hy 
102.m. Tuesday, Merch 2. See also advertisement. : 


Electric Lamps. 


KExNsiNGTON (Lorcon) Pocstrd of Guerdians invite tercers for 
sx months supply of Electric Lamps to their ir fii mii v, Mérloes- 
10d, W. Forms of tercer, &c, from the clerk, Mr. W. R. 
Stcphers, Merloes-rord, Kersir gtor, W., ard ter cers by 3 pm. 
Feb. 25. See an advertisenert, iu 


Are Lamp Cartons. 


DvBrIN Corporaticn invite tenders for 12 months! supp ly of 
Are Lamp Carbons for their electricity undertaking. Specitica- 
tions, &c., from the City Engineer, 28. Castle-street, and tenders 
to the town clerk (Mr. Hy. Campbell), City Hall, Dublin, hy 
Feb. 18. See an advertisement. 


Electrical and Tramway Stores, &c. 


The Tramways Committe of MaNcHESTER Corporation invite 
tenders for Portable Permanent Way Rails, Tramway Rails, 
Bonds, Oxygen and Acetylene Gas, Tramcar-type Ampere-hour 
Meters, &c., and for various General Stores, including Motor and 
Controller Parts, Resistances, Armature and Field Coils, Lamps, 
&c. Schedules from the General Manager of the Corporation 
Tramways, Mr. J. M. McElroy, 55, Piccadilly, Manchester. Ten- 
ders to Chairman of Tramways Committee by 10 a.m., Feb. 16. 

Lens Corporation invite tenders for the supply of Stores for 
the electric lighting department during year ending March 31, 
1916, including w.i. Tubes and Fittings, Copper Bars, Strip, Plates, 
Wire, &c., Lead and other Plumbers’ Material, Tool Timers’ and 
Ironmongers’ Sundries, Cables, Mains Boxes and Fittings, Jointing 
and Insulating Materials, Electric Lamps, &c. Schedules and forms 
cf tender from the manager (Mr. C. Nelson Hefford), 1, White- 
hall-road, Leeds, and tenders to the town clerk (Sir Robert E. 
Fox), Pearl-buildings, Lceds, by noon Feb. 20. 

. The Council of the Metropolitan Borough of ST. MARYLEBONE 

invite tenders for 12 months supply of Underground and House 
Cables, Flexible Cords, Rubber Goods, Box Compound, Insu- 
lating Materials, Ironmongery, General Engine Room Stores, 
&c. Tenders (on forms to be obtained at 19-20, York-place, W.) 
must be delivered to the town clerk (Mr. James Wilson), Town 
Hall, Marylebone-lane, London, W., by noon Feb. 17. 

St. Pancras (LonpoN) Borough Council invite tenders for the 
supply of Arc Lamp Carbons.  Specificatiors from the Electricity 
Department Offices, 57, Pratt-street, Camden Town, N.W. Ten- 


tender from the Engineer, Electricity Works, Lombard-road, S.W. 

HaLrFAX Corporation require tenders by Feb. 15 for 12 
months’ Stores for the electricity department, including Lighting 
Fittings and Accessories (lamps, switches, &c.), v.r. Cables, 
Phosphor-bronze Wire, e.h.t. and Lt. Cables, Meters, &c. (forms 
from the clectricity offices) ; and for the tramways department, 
including Lighting Fittings, Insulating Materials, v.r. Cable, 
Trolley and overhead line Material (forms from Tramway 
Engineer). 

PonrsMovTH Tramways Committee require tenders by 
JO a.m. Fob. 16 for Six Months’ Supply of Stores, including 
Insulating Materials, Lamps, Motor Windings, &c. Specifica- 
tion from the Enginecr. | 

ILronD Council want tenders by noon Feb. 23 for One Year's 
Supply of Cables, House Service Fuse Boxes, Lamps, Joint and 
Network Boxes and Meters. Specifications from Mr. A. R. 
Shaw, Electricity Works, Ilford. 

ABERDARE Urban Council require tenders by March 6 for 
Years Supply of Cables, Meters, Joint Boxes, Lamps, &c. 
Specifications from tho Manager Electricity Department. : 

SwINDON Corporation want tenders by Feb. 17 for supply of 
Four-way and other Stoneware Conduits. Specifications, &c., 
from the Borough Electrical Enginecr. 

STOCKTON-ON-TEES Corporation want tenders by noon Feb. 19 
for Two 500 kw. Rotary Converters, Transformers and Starting 
Apparatus. Spcciticatiors from the Borough Electrical Engineer. 

Tenders are required by first post March 10 for year’s supply 
of Electrical Goods, Paints, &c., to Cheshire County Asylum, 
Parkside, MaccLEsriELD. Forms of tender from the Clerk. 

Tenders are required by Feb. 22 for one year's supply to 
SALFORD Tramways Dept. of Bell Wire, Metallic and Carbon 
Filament Lamps, &c. Particulars from the General Manager. 

FvrL.HAM (London) Council require tenders bv 4 p.m. Feb. 24 
for 12 months’ supply of: Electrical and General Stores. Forms 


of tender, &c., from the Town Clerk. 


Wire, Meters and Lamps. 


The CANADIAN ELECTRICAL ASSOCIATION require tenders by 
Feb. 27 for one year’s supply of Rubber-covered and weather- 
proof Wire, Electrical Meters and Incandescent Lamps. Prices 
may be cabled from Europe, and the time may be extended for 
confirmatory tenders. Specifications, &c., from the Secretary, 


10, Adelaide-stree+ E., Toronto. 


Superheaters. — 


MANCHESTER Electricity Committee want tenders by 10 a.m. 


. Feb. 22 for supply and erection at Stuart-strcet generating station 
of Six Superheaters. Specifications, &c., from Mr. F. E. Hughes, 


"Town Hall, Manchester. > 
G 


ders to town clerk (Mr. C. H. F. Barrett), by noon,Monday,Feb.15. 
BoorLE Corporation require tenders by 9 a.m. Feb. 17 for 
One Year's Supply of Cables, Meters, Fuse Boxes, Lamps, &c. 

* Forms of tender from the Borough Flectrical Engineer. x f 4 
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Wiring and Fittings. 

CARDIFF Corporation want tenders by 10 a.m. Feb. 22 for an 
Electrical Installation (about 750 points) at the new Technical 
Institute, Cathays Park. Specification, &c., from the City 
Electrical Engineer. 

AYR Corporation want tenders by 0:30a.m. Feb. 17 for 
Electric Lighting and other works of additions to administrative 
buildings, and by 9:30 a.m. Feb. 24 for similar works at the hew 
tuberculosis hospital Schedules, &c., from Burgh Surveyor. 

Leens Education Committee require tenders by 10 a.m. 

Feb. 17 for Electrical Work and Heating at a new school, 
Hough-lane, Bramley. Quantities, &c., from the Architect's 
Section, Education Department. 

The Standing Joint Committee of ( : lamorgan Quarter Sessions 
and County Council require tenders by Feb. 19 for Wiring 
at the new Police Court, ABERDARE. Specifications from the 
County Hall, Cardiff, or from Mr. G. Kenshole, architect, Bargoed. 

West Ham Guardians require tenders by 10 a.m. March 4 
for three months’ supply of Electrical Fittings, &c. Forms of 
tender from the Clerk. 

HuppznsrIELD Corporation want tenders by 10 a.m. March 2 
for Wiring, &c., of new tuberculosis hospital. Forms of tender, 
&c., from the Borough Engineer. 

NEWPORT (Mon.) Guardians want tenders by Mareh 2 for 
supply of Electric Light Fittings, Ironmongery, &c. Forms of 
tender, &c., from the Clerk. 

Tramway Cars, Equipment, &c. 

Melbourne, Brunswick and Coburg Tramways Trust require 
tenders by noon March 10 for supply of Car Equipments and Air 
Brakes for single-type trucks; Single Truck Combination Car 
Bodies; and Wheel Guard Equipment and Operating Gear. 
Specifications, forms of tender and drawings may be obtained 
from the offices of the Trust, COBURG (Victoria), and tenders arc 
to be sent to the Chairman at that address. 


Rotary Converters, Transformers, &c. 

STOCKTON-ON-TEES District Fund, Gas and Electricity Com- 
mittee require tenders by Feb. 16 for one year's supply of Stores. 
Forms of tender, &c., from the Borough Engineer, Gas Manager 
and Electrical Engineer. 

Economisers, Boilers, Stokers, &o. 

ROTHERHAM Corporation want tenders by noon Feb. 22 for 
two Water-tube Boilers, Mechanical Stokers, Economisers, 
Superheaters, Foundations, Chimneys, Valves, Pipes, &c. 
Specifications, &c., from the Borough Electrical Engineer. 


Electrically-operated Sewage Plant. 

MANCHESTER Rivers Committee require tenders by Feb. 27 
for supply of an electrically-operated Elevator and an elec- 
trically-operated Fine Screening Plant in connection with 
sewage works extensions, Davyhulme. Forms of tender, &c., 
from the Secretary of the Rivers Dept., Town Hall, Manchester. 


. FINANCIAL 
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COMPANIES' MEETINGS AND REPORTS. 
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CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The report for 1914 states 
that energy has been supplied to the Westminster Electric Supply Cor- 
poration, the St. James’ & Pall Mall Electric Light and the Chelsea Elec- 
tricity Supply Companies to an amount of 28,967,111 units. After 
making fuil allowance for sinking fund and depreciation, the net balance 
is £4,998. 14s. 5d., and with balance from 1913 £7. 2s. 2d.) the amount to 
be dealt with is £5,005. 16s. 7d. The directors propose to pay a dividend 
at rate of 5 per cent. on the ordinary shares for the year, leaving 45.16s.7d. 
to be carried forward. ‘The Right Hon. Wm. Hayes Fisher has been 
appointed a director. 

CITY & SOUTH LONDON RAILWAY CO.—The gross receipts for 1914 
were £136,844, a decrease of £9,759 compared with 1913, and the expendi- 
ture was £93,967, increase £3,054. The miscellancous receipts from 
rents, &c. (£9,073), showed an increase of £698, the total net income being 
£51,950, decrease £12,115. "The interim dividends declared in July last 
upon all four of the company's preference stocks, absorbed £21,250. The 
balance estimated as available for dividend for the six months to June 30, 

1914, not having in fact provided that sum, it was to the extent of £5,633 
provided out of capital as authorised by the 1913 Act. The balance 
available for dividend for the second half of 1914 amounts to £8,750, 
which it is proposed to apply in payment of a half-year's dividend 
on the preference stocks of 1891 and 1896. After providing £7.386 out 
of capital, the dividends paid on all of the preference stocks for 1913 were 
£5 per cent. for the year. The capital expenditure during the past year 
amounted'to £24,767. 48. ld. Under an agreement between the company 
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MELBOURNE (VicToria).—The City Council have accepted the 
tender of W. T. Glover & Co. for lead-covered copper cables, £885 ; 
and that of the Electric Construction Co. for a motor balancer for 
Hefferman-lane sub-station, £302. 

Lreps.—-The Corporation have accepted the following tenders for 
the supply of plant, &c. :— 

British Thomson-Houston Co.. 6,000 kw. turbo-alternator and con- 
densing plant, £16,560; Babcock & Wilcox, coal and ash-conveying 
plant, £9,964; British Westinghouse Electric & Mfg. Co., switchgear, 
£4,800. . 


SHEFFIELD.—The City Council are recommended to accept the 
following tenders :— 

C. A. Parsons & Co., turbo-alternator, condensing plant, &c.. £31,413 ; 
British Electric Transformer Co., three 150 k.v.a. transformers, £225; 
General Electric Co., one 40 H.P., one 20 H.P. one 6 H.P. and one 1 n.p, 
electric motors (for water dept.). 


HAWTHORN (VicTorta).—The Hawthorn Tramway Trust has 
accepted the tender of Elder Smith & Co. for 2,200 tons 60 Ib. steel 
rails (of American manufacture) at £8. 14s. 8d. per ton delivered at 
wharf, Melbourne. The only tender for British rails was £9. 18s. 11d. 
for delivery in London. 


GrAsaow.—Johnson & Phillips (Ltd.) have secured an order from 
the Clyde Navigation for the supply, delivery and laying of power 
cables for Queen's Dock. 

The following tenders for tramway stores, &c., have been accepted 
by the Corporation :— 

British Insulated & Helsby Cables, section pillar switches, and 0-6 sq. 
in. V.J.R. cables; "Taylor, 'l'unnicliff & Co., insulators; Albion Clay Co., 
conduits; J. Ross & Co., Oakbank Oil Co., Young's Paraffin Light & 
d Oil Co., and Broxburn Oil Co., motor spirit; Brotherton & Co., 

enzole. 


QUT 


DoncREsTER.— The County of Dorset Supply Co. have placed their 
meter contract for 1915-1916 with the Electrical Apparatus Co. 


Braprorp.—The Tramways Committee has accepted the tender 
of W. A. Stevens (Ltd.), at £672, for the supply oí a 40 H.P. petrol- 
electric chassis for a tower waggon. 


Osram Lamps for Ship Lighting.—4A contract for Osram lamps has 
been placed with the General Electric Co., by the Bibby Line of 
Steamers, supplanting carbon lamps and other makes of metal fila- 
ment Jamps. 

We learn that this contract covers an exceedingly large quantity of 
lamps and was not placed without exbaustive tests which revealed the 
superiority of the Osram lamp. 


TRENT RAIN gi 


MATTERS. 


(NNN 


Vy TUDIN A 


and the Underground Electric Railways Company of London, £412,000 
4 per cent. debenture stock was issued to the Underground Co. It was 
proposed to utilise the procecds from tho sale of this stock towards the 
various improvements on the railway ; but in consequence of the out- 
break of war, the directors, notwithstanding the fact that their financial 
and other preparations for beginning the enlargement of the tunnels and 
the other great improvements contemplated by the company’s Act of 
1913 had been completed, and the necessary arrangements made with the 
contractors, did not feel justified in proceeding with the works. 


CITY OP BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)—The report for 
1914statesthat the annuity payable by the Anglo- Argentine Tramways Co. 
has been received and the year's net revenue amounted to £07.392. 3s. 1d. 
Interim dividends have been paid for the nine months ended Sept. 30. 
absorbing £46,500, leaving £20,892. 3s. ld. ‘The directors recommend a 
final dividend of 1s. 3d. per share ( making 5 per cent. per annum) for the 
vear ended Dec. 31, 1914, absorbing £15,500, and that £5,200 be trans- 
ferred to general amortisation fund, £192 being carried forward. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—At the meeting last week 
the chairman (Mr. W. M. Murphy) said that they had found it necessary, 
in order to cope with the increasing demand for repairs and renewal of 
trucks and electrical equipments, to expend £1,192 on the extension of 
workshops at Ballsbridge, and this year they would equip those exten- 
sions with some additional machine tools, They had to instal, at an 
oxpense of £1,871, additional electrical machinery at Blackrock sub- 
station to take the load on that station which was ‘increasing each year. 
The plant now installed should be sufficient to meet any additional in- 
crease for many years to come. The capital expenditure for the year 
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(£16,705) was higher than usual. Though the strike was practically 
broken at the end of 1913, attacks on the company's cars were con- 
tinued in the first months of 1914, and more than half that ycar had 
passed before they fully recovered their revenue earning position. Com- 
pared with 1912, which was a good year, their receipts were down £430 at 
the end of June last, but by the end of 1914, though they lost the Horse 
Show traffic owing to the war, they were able to show gross receipts of 
£3.066 in excess of 1912 and £24,166 in excess of 1913, the strike year. 
Those figures indicated that their business had not been adversely affected 


Their traffics continued to exhibit great vitality, as the 


by the war. 

month of January just ended had brought them an increase of £2,109 
over January, 1914. and of £960 over January, 1912. The receipts from 
goods traftic had grown to the substantial figure of £1,550, having doubled 
since 1912. Comparing the figures with the normal year of 1912, there 
was an increase in the total working and general expenses of. £14,378, 
but £2.808 was due to law and compensation expenses, and £5,614 to 
rates and taxes. The cost of coal and other items had also increased. 


LANARESHIRE TRAMWAYS CO.— The revenue of the half-year ended 
Dec. 31 was £48,582. 16s. 7d., and the expenses were £31,544. Os. 10d. 
After meeting contributions payable to local authorities, interest on 
debentures, &c., and adding balance brought forward (£5,645. 5s. 5d.), 
the balance is £19,518. 15s. 7d. Of this sum £9,000 has been placed to 
reserve for depreciation, and the directors recommend payment of 
dividend at rate of 54 per cent. per annum for the half-year on the capital 
(making 5} per cent. for the year). After paying £166. 16s. to directors 
(being 10 per cent. of net profits after payment of 5 per cent. dividend), 
£919. 9s. 7d. has been carried forward. Revenue increased by £192 and 
expenses by £5,088, compared with the corresponding half-year of 1913. 

LONDON ELECTRIC SUPPLY CORPN. (LTD.)—'lhe report for 1914 
states that the profit on the working for the year is £03,234. Os. 10d., 
against £71,752. 17s. 2d. last year. Adding the amount brought forward 
(£5,097. 18s. Id., less interest on temporary loan. £737. 12s. 7d.) the total 
is £97,594. 6s. 4d. Interest on debenture stock to Dec. 31, 1914. absorbed 
£19,494. 4s., and sinking fund for redemption of debenture stock £12,000, 
leaving £66,100. 2s. 4d. The board propose to pay a dividend of 6 per 
cent. on the preference shares, of which an interim dividend of 3 per cent. 
was paid in September last (£26,952), and a dividend of 4 per cent. on 
the ordinary shares (£13,320), to carry £7,000 to contingencies and 
£10.000 to reserve account, leaving £8,828. 2s. 4d. to carry forward. The 
number of units sold amounted to 46,343.065. against 35,336,223, the 
total costs per unit sold being 0-5d., against 0-62d. The power supplied 
for traction and tramway purposes shows 43 per cent. increase, while 
the power supplied for industrial purposes shows 23 per cent. increase 
over last year. The average receipt per unit sold (lighting and power) 
was 0-94d., compared with 1-04d. The report. directs attention to these 
figures in view of the repeated statements that London is suffering from 
the want of a cheap supply of electric power. The directors have joined 
with other electric supply companies in London in depositing the 
London Electric Supply (No. 2) Bill in the present session of Parliament. 


ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors' 
report for 1914 states that the connections, which at the end of 1913 were 
15.119 kw.. have been increased during the year to 15,423 kw.. and 
11,171,348 units were supplied to consumers. The Central Electric Supply 
Co. paid a dividend of 5 per cent. on their ordinary shares, in respect of 
which a sum of £2,500 (less tax) will be payable to the company. The 
revenue derived from the sale of electricity has been greatly reduced by 
the war. The net profits for the year, applicable to dividends on shares, 
amount to £27,133. 7s. 5d. Adding balance brought forward (£2,283. 5s. 2d. 
and deducting interim dividend paid in Aug. last for half-year ending 
June 30, at rate of 7 per cent. on preference shares (£3.500) and 10 per 
cent. on ordinary shares (£10.000) the amount now to be dealt with is 
£15.916. 12s. 7d. The directors propose to pay a dividend at rate of 7 
per cent. on the preference shares for the second half-year (£3,500) and 
on the ordinary shares for the second half-vear of 5s. per share, making, 
with the interim dividend, a total distribution of 10 per cent. for the vear 
(£10,000), leaving to be carried forward £2,416. 12s. 7d. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The gross profit 
for 1914 was £4.570. 8s. ld.. compared with £5,764. Is, 9d. in 1913, and 
the net profit £3,139. 4s.. against £4,237. 3s. 3d. £400 further has been 
placed to debenture stock redemption fund and £1,000 to depreciation 
account, The available balance, including £791. Is. 4d. brought forward, 
18 £2,530. 58. 4d., and the directors propose to pay a dividend at the rate 
of 2 per cent. per annum on the ordinary shares (£1,200) and to carry 
forward £1,330. 5s. 4d. The output of current shows a satisfactory 
Increase over the previous year, but the current used for lighting has been 
less, mainly due to the unusual conditions prevailing during the latter 

alf of the vear, and the revenue has suffered accordingly. | Expenses aro 
Igher owing to increased cost of fuel and of maintaining the new plant. 


YORKSHIRE ELECTRIC POWER CO.—For the year 1914 tho nct profit 
on revenue account, after payment of mortgage interest, is £20,534. 15s.3d. 
(against £15,401 in 1913 and £7.361 in 1912). and with balance brought 
forward (£4,188. 2s. 5d.) the total is £24,722. 17s. 8d. Deducting tho 
dividend paid to June 30, 1914. on the preference shares (£4,392. 1s. 9d.) 
and on the ordinary shares (£2,552. 5s. 8d.) the disposable balance is 
£17,778. 10s. 3d. The directors recommend payment for the half-year 
ended Dee. 31 at rate of 6 per cent. per annum on tho cumulative pre- 
ference shares a dividend amounting to £4,979. 8s. 11d., and they pro- 
pose to write off the honus paid upon the second mortgages (£2,250), to 


transfer to general reserve £7.500, and to carry forward £3,049, Is, 4d. 
In View of the progress of the company during the first six months of 1914 
the directors felt justified in July in paying a dividend at the rate of 2 per 
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cent. per annum, a rate which they had reason to believe would be main- 
tained for the whole year. Immediately following this the outbreak of 
war caused a serious reduction in the current used by customers during 
August and September, and checked the expanding revenues of the com- 
pany. Forthe last three months of the year the revenue has again shown 
considerable improvement, being a substantial increase on that of the 
corresponding months of 1913. Owing to the financial caution which is 
specially advisable at present the directors recommend the shareholders 
to be satisfied with the dividend already paid (equal to 1 per cent. for the 
whole year), so as to strengthen the position of the company bv placing 
£7,500 to reserve, raising this fund to £12,500. A long list of industries 
supplied by the company, which accompanies the report, indicates the 
varied purposes for which electrical energy is being used, and shows tlie 
progress made. ‘To provide the capital required for the additional plant 
and machinery installed at Barugh power station, the Yorkshire Waste 
Heat Co. (of which the power company is the sole sharcholder) sanc- 
tioned an issue during 1914 of a further £22,000 of 54 per cent. first mort- 
gage debenture stock of that undertaking. Out of the rent paid for the 
use of the Barugh station a sinking fund is set aside by the Waste Heat 
Co. to repay the debenture stock on Dec. 31, 1937. Electrical Distribu- 
tion of Yorkshire (Ltd.) now hold 16 electric lighting provisional orders, 
for which & bulk supply of energy is taken from the power company. 
In order to extend their operations, an allotment of £12,500 of ordinarv 
capital was made during the year. The business of that company has 


throughout shown stcady and advancing progress, 


NEW COMPANIES. 


. ——— 

A. ROBINSON & CO. (LTD.) (139,142.)—Reg. Jan. 28, capital £15,000 
in £1 shares (7,000 preference), to take over the business of mechahical 
and electrical engineers, manufacturers and patentees of ships’ telegraphs 
nautical insturments, indicating and recording instruments, &c., catried 
on by A. Robinson & Co.. and to adopt an agreement. First directors 
are P. R. Keppie and E. A. Lambert (both permanent managing directors). 

E.8. CO. (LTD.) (139.230.)—Reg. Feb. 4, capital £2,000 in £1 shares, 
to take over from E. C. Beman the business of an electrical supply agent 
and wholesale factor carried on as the Electrical Supplies Co. Private 
company. First directors are E. €. Beman and F. J. Roden (both por- 
manent). Reg. office, 53, Victoria-street, Westminster, S.W. 


CITY NOTES. 


career Reg eras 
MEMORANDA (Feb. 10).—Bank rate 5 per cent. (since Aug. 8,1814) 
Consols 68§. Consols Pay Day Mar. 1. Stocks and Shares Ticket Day 


Feb. 24. Pay Day Feb. 25. Price of silver, 228d. 


BOURNEMOUTH & POOLE ELECTRICITY CO. (LTD.)—The directors 
recommend a final dividend on the ordinary shares at the rate of 9 per 
cent. per annum (less tax) for the half-year ended Dec: 31, 1914, making 
7 per cent. for the year, with increased amounts carried to depre- 


ciation and forward. 
CENTRAL LONDON RAILWAY CO.—The directors recommend payment 
of the following dividends: On undivided ordinary stock for six 


months ended Dec. 31 at rate of 21 per cent. per annum, making, with the 
interim dividend of £3 pet cent. per annum paid for the first half of the 


year, a dividend for 1914 of 22 per cent. On the preferred ordinary stock 
at rate of £4 per cent. per annum, making. with the interim dividend, 
4 per cent. for the year. On the deferred ordinary stock a dividend of 
lj per cent. for year 1914, carrying forward £15,413. 

METROPOLITAN DISTRICT RAILWAY CO.—The directors recommend 
payment of dividends in full on the 4 per cent. guaranteed and on the 41 
per cent. preference stocks. The dividend on the 5 per cent. second pro- 
ference stock for the past six months will be at the rate of 1 per cent. per 
annum, making for the year 2 per cent. The carry forward is £13,937. 

UNDERGROUND ELECTRIC RAILWAYS GO. OF LONDON (LTD.)—It is 
announced that, subject to audit, the revenue will enable payment of full 
interest to Dec. 31 on the 6 per cent. first cumulative income debenture 
stock and on the 6 per cent. income bonds, carrying forward about £35,000. 


m ——— 


AL PRICES. 
Messrs. J. B. Garnham & Sons, 132, U Thamesstreet, EC. 
date February 10, the following as the present basis prices » London, C., quote under 
New METALS. per Ib. per ton. 
£70 Q 


0 
English Lead... .... e cere £18 8 9 


Solid Drawn Brass Tubes...» sos 94d. Antimony e»e9000e0950000090 
Solid Drawn Copper Tubes|...... 11łd. 
Brazed Copper UDES cecccccsce llid. 
Brazed Brass Tubes .....ossseoo liid. OLD METALS; rer ton, 
Brass Wire eacc oco eco0000060*099 94. Clean Scrap Copper .......» £59 0 O 
Copper Wire ...... eesocccocece 10łd. | Braziery Copper Scrap...... £54 O O 
Rolled Brass eeeeves *85090904990095092 81d. Clean Scrap Ta$8.... 5002 £44 10 O 
Brass Sheets e008 00 6S ain an 0.9 0.9 OD 94d. Old Lead CE E E CEE ERE EE) £16 15 0 
Old Zinc "59 eeeeeseoeeeene £16 15 0 
per ton. Hollow Pewter .ccsseccccce £130 0 O 
Copper Sheets eeccoccececes £84 0 O Black Pewter........ 0...» £80 0 0 
S iter ev*09e00$20009506€020692090€0 £33 15 0 Gun Métal. eenssv iesu o £55 0 0 
r. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 
February 9, the prices of ScRAP METALS ;— 
per ton per ton. 


Aluminium Cuttings ...5.. 

Clean Mixed Brass (EEEE E] £45 10 0 i Tea Lead: .iissseoevaewols £16 10 

Clean Coppet..issevesveoce £57 0 0 Old PANG iio eaw sod Seesaw ee £29 10 

Braziery Coppeft. .......- 22 £93 0 0 | Hollow Pewter .....4. o0» £115 O 

Gun Me *9989».0.9a8089€9206025929 £57 0 0 t Shaped Black Pewter "950099 £85 Q 

Mr. Joseph can supply solder at the following prices per ton: Plumber’s Solder (ip bar 
or strip), £72; Commercial Tinman’s Solder, £94; Blowpipe Solder, £104. . 


£65 0 O ! Lead (less usual Draft) .. .. £17 10 O 
0 
0 
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What were known as “ official M i B Cast 
quotations " aro not now issued, but œ LAST | rice, RATE 
we give below the latest prices at which actual transactions took place | = Divi- NAME. va ik TE cat. PAD 
on or before Wednesday, Feb. 10. The greatest care is taken in compiling } — [uio cial ate eee een Ne E A 
these figures, but the difficulty of verification is now much increased. , Coloni. & Forgn. RIys., Trams ae cn £ s.d. 
Price, RATE TZ Mexico Trams Common St. .......... ec F,M,AN, 
NAME. Wed. leer cent| DVIDENO L| 5% | Do, 5% Bds e. seen 60 8 6 8| Mar, Sep 
Feb. 10. | YIELDED. Due St 44% Montreal Street Ry. 44% Debs. (1922).. 99] 410 6| Feb, Aug 
RENE Le 00: 5% | Rio de Janeiro Tram, L. E P. 50 yr. Bds. 79$ 6 5 9! Jun, Dec 
Electricity Supply. | £ s.d. E 4495! Toronto Railway Co. 43? 5 Bds iba Sod 94} 415 3| Feb, Aug 
Bournemouth & Pcole E.L. Ord. ...... 10} 616 7! Mar. Sent Colonial and Forei ign Electric 8 ly, & 
Brompton & Kensington Ord. ......... 8*4 514 9| Mar. Sept TUE 3/2 | Adelaide Elec. E upp! Y; e 
; upply Pref......... i 
Central Elec. Supp. G. Deb. St ... 91} 1485 St; 5% | D» 895 DEDS... s... nese. DEM Woj 414 9 Ta 
haring Cross West End & City Debs... 9| 4 711 Jan, July 12 6/-| Bombay E. < d 9/ Pref 1 , 
Do AS Pret. eis ranae 4p 15 51] s 5| 3/o | Calcutta E. S. Corp. Ord ie e 6147 Apl, Oct 
Scien 01 Iusta pole] o traded eer ER Commoner X 163 P 
Edmundson's Elec. Supp. 44% Debs... 84 |532 July St | 507 Melbourne Elec. Supply5% IstMt. Debs oat CN a ly.0 
London Elec. Supp. 6% Pret RERUM 5} 517 1 n St. 5% Do. ^ Cons. Deb, St, «sese ceres ie ' 100} 119 8 A 
Newcastle & Dist. E'L. 6^; 2nd Dbs ..| 100 16 0 O| Mar, Sent De on Water & Power 5°, Bd pl, Oct 
Newcastle-'on-Tyn^E.S.5952dMt. Db.St. 9:1 5 0 6! Mar, Sent ""| Sib g RERA $..| 101. 419 Of Jan, July 
$ ar, Sen s u ob D> (aD. Stock sean einean a Rs 118 5 
North Metropolitan E. P. Supp. 6% Pre 1% [510 4, Aol, Oct St | 4302 T Power 4197 i 16 10 | Ja, Apl.]ly.O 
South London E.S. 1st Mort. Debs. ; 95 5.53, "n : "d oronto Power 44% Debs. ‘St. TO aes 38 . 4 il 10 an, July 
Urban Elec. Supp 44% Db. St. c... ia. cop uo puri Ai eee AE Pp Dos Misco De SR UE 69} |5 1 0| May, Nov 
Westminster E.S. Corp. Ord. ........ ti | 6 1 3| Mar, Sent l 540% ge Co., 6%Pf E $4 Jan, July 
Electric Railways & Tramways. d p et Sb ; D>. arene Debs Ce ee 77t 7 1 8 n July 
De ee Traction 5% Debs........ 88 513 8 Aol, Oct = = RSet ete ze To an July 
O 5 Cum. Pref «9 xs 75 8 0 O| Feb, Aug 
Central London Guar. Assented Ord. .. 78 '5 2 6 
Do. do, Assented Def. Ord. . 77 5 311 - 
Lanarkshire Tramways, «idt esas 9 ii 6 5 9 A ELECTRIC TRAMW. 
London Electric Ry Ordenen aus i} 610 O ud ELECTRIC TRAMWAY & RAILWAY TRAFF FFIC RECEIPTS, 
Do. 4% Pref......... eere 66 6 0 3| Mar. Sept. = 
os Mis p Qi uisu ue) Bis d M io Jan, Jly. LINE, | nook g Inc. or dec. ÅGGRBOATE. 
etropolitan Ry n. Ord iewi edia en . 
Do. 34% Pref. ecc o Exo eda 795 |4 8 1| EIS dus E e No. eas Amount. peas 
Do. aie Convertible Pref. ssseeee. 76i Ciel d^ A lo a NN NE NC ADU OMA HEX ECC D for d 
9. t ebs. ee ee ee eo 7 4 3 4 i eee 
DX RE eg yee I Ae aa sees a” a ones'| = com) |) a el 
Metropolitan Dist. Ry. Ord...... — 18: Es Feb. Aue Ashton-under-Lyne...... si 6 32|— ` 45 19.653 — 745 
Do. 4° Du Li5nseeekekxe eas 944 4 4 5]! May, Nov Ayr Corporation.....se.. 6 226 | — 15] 38 13,493 — Lil 
Do. 44° First Prétise saves seaside 2 515 5 | Feb, Aug Bath Electric Trams. Ltd i 3 623 | — 104 5 3,180 |—- 216 
po 6 erp, Debs Ae uch PREIS E H E i Jan, July Birkenhead Corporation.. vi 7 1,207 | — 26 | 45 56,166 |- 1,972 
Do. 4% Debs. (1903-5)... .. «ie 91 4 71 P nb tBiemingham Corporation ^ 3| 965 192 | 43 | 56450 |- 199 
Do. 4% Guar. Stock........... s. 7343 150 8 i istos 55 = om |- z 
ps E. Rys. of London Shares. fie [o uda m ze pt t Bournemouth Corporation : De + S HÜ ae S $5 
I ax eet dud Ner add eure w v PORA radf ra Corporation ....| Jan. 30 | 5,554 9 : 996 
pe don Boss ie op 12 S3 SE dani ham cuam c. 2| 28636 - wi ewe LO 
‘ s p ar, Sept. ris rams arrlage ji 5| 8,436 8 .386 603 
Do. e Bds. A E E EEN caes 993} 410 5 Jan, July Burnley Corporation .... i 6 1,418 T 203 18 dod T 1 
DS LC MMOL EL — CEN 38) = 8] | a IN 
uring, &c. ury Corporation .......| , 7| 1172, — 16| 45[| 59956 |- 3 
Babcock & Wilcox Ord. ........... s. à | 6 210 Calcutta TramwaysCo. ..| ,, 6 |&65571 | —s14 — 218.787 
Brit. Aluminium Ord............. s.s. ee 1411 5 Ap EST Camborne-Redruth ..... T 7 120 | — E i2 2 d 3 DE 
Do. porn Lien Debs. ......... ese]. 971. 15 210] Jan, July. oir Tra le di » 6| 2428|— 162| 44 | 121466 |- 85 
Da TOlh emot n ip | 6 9 3 ; l = a ngon allway.. oe ee ee oe ee oe 
Brit. insisted & & Helsby Ord. ......| 108 |6 |1 10 Aur red Coe Eee Time coes| itti “oo kee '5 Y "& 
6% Cum. Pref. ssececseesee: 419 0 ' Jul ectric Trams ; | — 25| 5 2,134 |- 
E WM ee A eH fs a11| JR g [| Croydon Corporation ....| Jan. 29| 1369 |— 18| 43 | 74142 |t 246 
Callender's Cable, &c., Co. Ord. ...... 114 6 14 10 | Jan, July Derby Corporation ......| Fe». 6 903 | — 48} 45§ 833 |+ 9l 
Do. 50 Prol s dwccrnisaasdecrouagh ae 5 2 6! Feb, Aug Dover Corporation...... zu 2 i i 
Castner Kellner ........... n" e.. + 319 9 May, Nov Dublin & Lucan Railway . r» 5 118 | — 4 5 981 |— 8 
Dick, Kerr & Co. 6% Pref. «ries 1 T Sept patur Unta RENE IN uice 2408 
ison & Swan U.Elec.Lt.A. £3 pd..... T Feb. Au r lon esses " l — 66 | 38t | 48543 — 
Elec. Construction Ordo si> TETE, 2 6 19 2 "May à EastHamCouncil.......| , 6j 1,267|+ 218 j| 53299 |+ 7,77 
Do. 4% Debs .....-- +2000 ice 871 |411 9| Jan, July | Erith Urban Council.....| , .. T p és T 
General Electric 6% Pref. ....... sese 104 518 6] Jun, Dec Exeter Corporation......| » 5 294 — 11] 45 | 15.700 |+ | 42 
W. T. Henley's Te'egh. Wks. Co. Ord. . 19i. : 4 2| Feb, Avg tese ead A T a b —  851| 36 | 726563 |- 2 
De Aio Cum Preh esisin HOD EH 4) un Dee | Glwestertorp sire] s 3| 278/2 do| & | mes Eo a 
India R: Asi P., Sco Ord. ovx cess 26! 51l 1 Feb, Aug "Hee a eee Ai 2 1937 OA 19! 44 98.390 + 3.073 
Do. o Debs. Ses i eoe eire dete y : 4 211 A»l. Oct . ” = 47 5 3.490 |t 
Telegh. orien & Main. Co....... 35} | 615 3| Mar, July nong Ong.eeeeosestsos| — 5 6 | $9,941 | — $1,441 | 59 | 158,255 B $14,175 
Vickers Ord...seseeeeeeees oper 7 / 1213 5| May. Aug uddersfield Corpn......| „ 6 | 2227|-r 137! 45 | 125,733 jt 10.616 
Do. 5% Lus peu P custode eue. Jl Be ! 13 6 | May, Aug fee MeV NE icu i 2 — 321 45 138,959 [- PE 
Do. Ist Debs. .......... ee ns 4 | ; : ese) Jan. + ! 43 25,1 A 
Do. 44% 2nd Debs. .......... Sse| 102} 4 710, "T De ends CRM E e Fe». : 109 — H 44 ware = 35 
Telegraphs. | PO = 45 b8) =. e 
Anglo American 6% Pref. Ord.......e| 1951 | 5 14 19 |EbMy.Aug.N Ran n mr stage C. au 
Do. et. Ord. decks eee tae es Fb,My,Aug.N T a g 
Commercial Cable 4% Debs. 0... +0006. 72 8 311 | Ja.ApJly0 aca: qu A ose. ee, oec Bee dc a 
Cuba Submarine 10% Preficcss canes 12 900 e Leeds Corporation ......| —.. 6 792 = 133 5 Ue 77 
Direct Spanish 10% Pref............. 7 613 4 oi Leicester Corporati ü 325 | —  182| 45 | 369,863 |t ^ 
Direct Unitek States: ce aid rue on eu. d-5422:701 32A R49. Tok orao xo | os ed ess. 231 Se ares Uae | 
CEA Bor Ord: seceause Mae de E | 2 E 2 JaN O Lincoln Corporation ..... s 6 116 | — 8 1s 75522 - W 
> a P oaa | a. My. Jly. LiverpoolCorporation....| Jan. 3 | — T | t 
Do. 49% Debs. ... enn nn nn 93 4 6 0| May, Nov Liverpool Overhead Rly.. ae at er ud ML ia 
lw Extension Tel. Co., 4% Debs.. | 94, 1$ $ 1| Fep Aug, | LlandudnosColwynBayR | Fe». S "175 | +" 22] 9| sa [+ 18 
3. ©) 0 Pr tmt thmg] UN a D, JY ndon County Co il.. an. i 08} 
Marconi’s Wireless Tel. Co.......... | It 1213 1 April London Elec: Ry. uui Jan. 27 elas + ie 43 1,91543 + P 
one aye komo ope Ord s 904,679 c- ert oru i P T 2 S a m ueste le AE ee ee oe » ee oe 
est Indla anama OFd....+ee- $5 ei. i ay, wes Corporat on ...| Feb. E oe a 34 
De. Eie eee a e. BE 17 8 8 May, Nov Maidstone Corporation: e ej du ,9 18 | 3 | 
estern Teleeh. Co. ...... AMEN i fr, Jiy,O, anchesterCorporation..| ,, 6| 16,428 | — 4S [232 |- 1482 
Telephones. | Mersey Railway ........ es 2s a pi Id zá 
..| $2 | American Telephn. & Telgh. $100 Cap. 120 6 13 4 | JaAp.Jn.O | NelsonCorporation...... „ 6 141| — 39] 44| 8242 |- 7 
..| 89^ | Cuban Telephn. Co. 5% Bds........ 80! |6 4 3| Jan. Jly Newcastle-on-Tyne Corpn.| ;, e| 5621| + 421| 44 | 24806/ |+ 26083 
l id Monte Video Telephn. Ord s ——— M 13 £12 5 Nov. Newport (Mon.) Corpn.... " 6 721 | — 25 | 45 36152 |+ 15% 
..! 4407| New York Telephone 44% Bds..... ew 96$ 413 5 | May, Nov Northampton Corporation| ,, 5 603 | + 22 | 441 | 26,596 |+ 819 
- Al 93°] Oriental Telephone Ord. ... «eese i 510 4| Apl, Oct Oldham Corporation .....| > 7| 2001| — 178| 46 | 99062 |~ 239 
St. 497 Do. Db. St. were reteset ree te oe re ee 387 4 l 1 11 Jan, July Perth (N.B.) Corporation. ee ae ee ee ee oe 
St. 44%, Telephn. Co. of Egypt Do. St PPP 88} 5 2 0 Jan. July Perth (W.A.) Elec. Trams. ee ee ae ee Í ee "t 
a a | United River Plate SE age —— 6 6 9 5| Apl Oct Uie celica re ect M d v T 109 
Financial and Investment. Pns Wie 9 827 14| 45 | 4070] |t Me 
10 2/0 P onis & Truste... eu nic d 13 ,515 6} Sp.De.Mr,Jn ERE Fea DOTAHON e; » 3 9:5 136 | 44 | 45225 |+ "s 
10-300), D& 6% Ph secco corse eriari Us ord Spe Mr.Jn | Shanghai, 5 eee» 8| 4,532) — 405| 4 | 222053 j- 7 
.. 4*4 | Macka Companies $100 Pref........ E l a An, Jly AA AA a XE * ss 9 73: 
100 692 | Submarine Cable Trust Certs......... 128) 1413 5| Apl Oct tShetteld Corporation... T 2 84 |= 5| 43 | 354.582 T sl 
| Colonial and Foreign Railways, Tramways &c. Southampton Corpn MS S MTS Rai i i APR O0 
St. 507 | Anglo Argentine Trams. 5% Debs. .... 5 14 11 Jun. Des Southend Corporation.... 3 ‘ray | — 197] 4 43526 + 7€ 
SC! 4485! Do. Apo Debs ccce enne S3} 416- 3| Jan, July St'lyb'dge,Hyde,&c., Jt. B.| fay. 30 zd. a 43909 152,0) 
St, 4n | p 5185 „Dets, Ce E | Ec | A | Er i ; an, ae auai Corporation e| rebh, 7| 1297| — 45 45 65,571 |t 2 
2! 0. £st Pref Sis vein EE od ^ an, July underlan trict...... : j z ' Lo Ji 
5 2/3 | Do. Si $^ 2nd Pret css Dias E es 3:4 17 5 3^ Jan, July Swindon Corporation ....| |, 2 "EE 4 i i a + se 
10 s Brazilian Traction Ordi duree aid 5 1 A 2 ike EO e Dam co. ecsess| Jan. 27 485 | + 39 4 1906 + 1^4 
re] zo FIC. en Pa a a ee oe Se ee j ad p! y,O asey rporation pe reb 6 l 048 an 55.337 + 79 
Brisbane Trams Ord.esv eva es Ae a 61 515 3 M . ,04€ 5l | 45j : 
2/6 * Do. 895 Cum. Pref vssecee neasi a | & 1 3' May, Nov Caen » 6| aa] + e| 6 | 35H * 79 
my PU British Columbia 44% Con. Debs. 86 417 5 id West Ham Corporatio n.. n 4 414 | — 23| 44 19,310 |- nm 
5 3/0 Calcutta Elec. Trams, ia Sa re es et 712 0| Mar, Sep Wolverham Al ad n Neos] p» 4| 2729 | + 81 | 44€| 125431 + "71 
5%, | Havana Elec. Ry. 5% Bds.......--+-- 831 513 A| Feb, Aug Yorkshire WRT Te » 3 1,001 | — 107] 18 18,368 |- 
. , rams . ONE = + 5 
5 3/0 | Madras Elez. Trams b3% Cum. Pret, . ont 6 99, m (a) Thesecom ns a o E oartly electrical 
00 5% | Manaos Trams d inad e NUM 0 7 210 an, Jul parisons are with tne correspondin iod last year. ° Partly e 
1 (Jan. July f includes omnibuses, &c. t Minus 2 2 days. d É Minus 3 dan. J Plus 3 dayè 


UU 9/8. an o AUR ACA ED SP 
~~ Ex dividend or interest $ Plus 2 days, 


ft 


——— HE r- a ——Má aa - 


LE - * 7 0c ore — 
: Y 
i 5 < 


Ld fae ^ 


= THE ELECTRICIAN: - 


* 7x4 7. PE " . ss 

1 t NE E oi ws 

IL SS A $us 
— 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Serles (Weekly), 1861; 


FRIDAY, FEBRUARY 19, 1915. 


No. 1,918. (vei 29v. i 


Second Series (Weekly), 1878, 


PRICE SIXPENCE "47 
Aroad 9d., o- 18 cents. or 950., or 85pr. 


CONTENTS OF THE CURRENT NUMBER. 
NOTESi op SA E Pa yt a4 ane . 653 | REvIEwS— continued. 
Arrangements for the Week.. 656 The “ Mechanical World” 
The Potential in a Dielectric Electrical Pocket Book 
Sphere ina Uniform Field for 1915. 
of Force. By Geo. R. Dean 657 | The Future Progress of Cable 
W 


Switch and Transformer Oils.’ | Telegraphy. By H. : 
Illustrated .............. 657 | Malcolm. Illus.—Continued 672 
me 


Induction Regulators. By onditions Affecting the Varia- 
G. H. Eardley - Wilmot. tions in Strength of Wire- 
Illustrated ..... ees. 660; less Signals.—iscussion .. 674 


Polyphase Commutator Ma- CORRESPONDENCE .......... . 676 
chines and their Applica- Feeders in Parallel (Thomas 


tion. By N. Shuttleworth, Mitchell and ‘ Another 
M.Sc. Ilustrated. ...... 664, Engineer") 
Electrie Towing System for | Linking Up in East London 


: (J. Horace Bowden). 
the Panama Canal Locks. iud | Be Maide layer (Ww: 


Illustrated Eccles 
TuE CoxrRoL oF PuBLIC Grou ). of Cells (W 
UTILITIES 9 ee o» oed cis 670 ! Tolmé Maccall) i 
BRVIESS- 2i rok EE sew’ 671 | Railway Cab Signalling 
Co-Operation and Co.Part- | (J. Sayers). 
nership [Price]. Neue | LEGAL INTELLIGENCB ....... . 677 


| The “ Electrician ’’ Commercial 


Bauart für Wasser- Turbi- 
and Industrial Section ..679-690 


nen-Anlagen (Hallinger]. | 


NOTES. 


Electricity Supply. 
IN this week's issue of Tug ELECTRICIAN we include a 
Table giving particulars of the electricity supply under- 
takings of Great Britain. This Table is not in its usual 
torm, and is much reduccd in size, owing to the fact that it 
is difficult to obtain complete information at the present 
time when so many of the stations have their staffs reduced 
through men joining the Colours. The present Table, there- 
fore, only includes such particulars as are liable to marked 
variation. Moreover, tramways and power companies have 
not been included. The points of interest noticeable in this 
Table are very largely concerned with tariffs, which seem to 
become more and more numerous as time goes on. For the 
first time in the history of these Tables we have included a 
column for tariffs for charging electric vehicles, from which 
it will be seen that facilities in this direction are becoming 
available to a reasonable extent. There are also certain 
tariffs which appear to be unusual. Thus, by one particular 
undertaking the announcement is made that batteries are 
charged at the rate of 2d. per volt. This, we must confess, 
seems to us to be a curious basis. In regard to tariffs 
for general purposes it is noticeable that the company 
supplying Sevenoaks and the surrounding districts charges 
at.the rate of 7d. per unit from sunset to 10 p.m. and 2d. 
per unit at other times. 


| IN some cases the tariff for heating is higher than that for 
cooking, but whether this is desirable is open to question. 


A good heating load cannot be expected unless the charge is 
low, and it seems to us that the distinction is undesirable, 
though it may possibly be supported theoretically. In one 
or two instances the tariff for cooking takes such a form as 
2d. per unit in winter and a Id. per unit in summer. This, 
no doubt, encourages a summer load, but, on the other 
hand, for those who wish to adopt electric cooking through- 
out the vear, the charge must thus become unduly heavy in 
the winter, when a larger amount of energy is necessarily 
used tor this purpose. The assessment basis seems to be 
gaining in popularity. With regard to tariffs for power, 
the information in the Tables can only be of a very general 
character. The price of gas is one important factor, and in 
Sheftield we notice that the price of this commodity is as low 
as 10d. per 1,000 cubic feet for power; vet the Sheffield : 
undertaking 1s successful in obtaining a good power load. 
Doubtless at the present time it is difficult to restrict the 
great variety in tariffs, as there are so many classes of con- 
sumer to be considered. There are also many tariffs which 
have not been tried sufficiently; but in due time we hope 


that there will be some simplification. 
Ce ed 


Save Us From Our Friends. 

In last week's issue of the ‘ Commercial Motor” an 
editorial article appears which is intended for those who 
know " little or nothing of the battery as a power unit,” and - 
also to be of assistance to those who, “ from conviction or 
for convenience," are taking renewed interest in the self- 
contained electric vehicle. One object of the article seems 
to be to pat, as it were, the electric vehicle on the back, 
while at the same time giving the impression that it is a 
very poor sort of vehicle in comparison with one driven by 
petrol. The writer expresses his pleasure that the electric 
type is being afforded a wonderful opportunity to make up 
leeway, but at the same time remarks that it is “ unlikely 
that anyone will have the hardihood to deny that its current 
opportune success from the salesman's point of view is due 
to anything but the shortage of suitable petrol-driver 
lorries.” In other words, the commercial electric vehicle 
would be making no progress but for the war. While ad- 
mitting that the war has given this tvpe of car a certain 
advantage, in that it is one which has not been comman- 
deered by the Government for military purposes, and there- 
fore more easy both to obtain and to retain, we cannot agree 
that this is the sole reason of its success. 1 


WE should have little to say, however, if the article were 
confined to statements of this kind. Unfortunately, the 
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writer proceeds to draw a comparison between the lead and 
alkaline batteries, which shows that he, like the readers 
whom he wishes to instruct, knows “little or nothing" of 
the battery problem. First, the extraordinary statement is 
made that “ the outstanding point of difference between the 
lead plate and the Edison types is that, whereas the useful 
life of the former is two years the Edison must of necessity 
be replaced at the end of four years, whether it has been 
used or not.” Probably the makers of lead plates would 
have something to say about the first part of the statement, 
and as to the second part we know no foundation for this in 
fact. Not content with this statement, the writer proceeds 
to say that, if the vehicle is likely to have occasional rest 
days in each week, obviously, the Edison tvpe offers no 
advantage in respect of cost or longevity.” As a matter of 
fact, neither type of battery has all the advantages under all 
conditions, but, if there is one tvpe of service more than 
another in which the Edison cell shows to advantage it is 
that in which the battery is liable to be left out of use and 
without attention. Truly, with the “ Commercial Motor,” 
it is a case of save us from our friends 
the first occasion. 


and this has not been 


— 


A British Industries Fair. 


ALTHOUGH very late in the day, it is satisfactory to record 
that an effort is to be made to establish in the metropolis an 
Industries Fair, which will provide an opportunity for 
British manufacturers to display their goods to advantage 
and for the benefit of all and sundry who may be interested 
in the purchase of such goods for home sale and for export. 
During the time we have been thrown somewhat upon our 
own resources we have been able to prove our mettle to 
some extent, and there are many articles for the supply of 
which we have hitherto gone to the Continent which the 
stress of necessity has now induced us to manufacture at 
home. At the same time, we are bound to confess that, in 
our own experience, there have been tantalising examples 
of an absolute want of enterprise. So far as the electrical 
industry is concerned, however, these remarks have little 
application, for we believe that the efforts that have been 
and are being made in the direction of supplying the home 
markets with articles hitherto obtained from the Continent 
have been most praiseworthy. But in many other directions 
we hear loud complaints of a want of vim and endeavour, 
which augurs badly for th» future. 


d 


Tue establishment of an Industries Fair in London may 
do something to awaken interest in many neglected indus- 
tries, and on this account alone its inauguration is to be 
encouraged and its success to be sincerely desired. It is 
somewhat surprising that no place has been found for 
electrical goods of any kind at this Fair. It may be, how- 
ever, that the fancy goods trade, the earthenware and 
china trade, and the toy and games trade, will offer 
openings in this direction. Nevertheless, in view of the fact 
that the electro-technical trades have a very close con- 
nection with domestic work, it would, we think, have been 
well if the home side of our everyday life had found a place 
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in the general scheme. One other item that might wel] 
have been included would be, we think, industrial and 
technical literature. It is generally agreed that in this 
department the British stand pre-eminent where books of 
scientific and practical value ar» concerned. However, the 
Industries Fair at Islington. London, is a step in the right 
direction, and the Board of Trade may be complimented 
upon its endeavour to satisfy what may be termed a long- 
felt want. It remains for British industrial emplovers 
to second the efforts of the Board in a thoroughly compre- 
hensive manner. 


— DP p ——— ——— — 


Royal Engineers (T.F.)— The following promoticns have 


taken place :— 


London Electrical Engineers: Sergt. H. G. G. Clarke, Private Cecil 


H. S. Evans (from Ist London Clearing Hospital, R. A.M.C.) and Sergt. 
Wm. H. Mather to be second lieutenants. 


Prince Galitzin.—The fact that the Physical Society has 
elected Prince Galitzin an Honorary Fellow of the Society 
brings into prominence a name which is not so well known to 
the pure physicist as it deserves, although well known to every 
selsmologist. Through his experimental and mechanical skill 
he has brought seismological measurements to a degree of 
accuracy previously unkaown. By means of his seismegraphs 
it is possible for an observer at a single station to determine the 
position of the epicentre with considerable accuracy. Milne’s 
work enabled the distance to be found, and now bv Prince 
Galitzins work it is possible to obtain the direction within 
2° or 3° cf arc, a notable achievement which depends on the 
accurate simultaneous working of two instruments. each giving 
one component of the movement of the soil. Although Prince 
Galitzin has been chiefly concerned with seismological work he 
has also applied himself to optics and other branches of physics. 


Standard Tungsten Filament Glow Lamps for Auto- 
mobi'es.—The Engineering Standards Committee have just 
issued Report No. 69 on British standard tungsten filament 
glow lamps (vacuum type} for automobiles. The lamps dealt 
with are intended to have an approximite efficiency of 
l watt per candle. and the description“ vacuum type " is used 
throughout the Report in order to distinguish them from the 
new “` gas-filled " or * half-watt " lamps which have been 
recently introduced. It is intended to increase the scope of 
the Report to cover the latter type when further progress has 
been made with their manufacture. The questicn of whether 
electric glow lamps should be rated by candle-power or by 
watts is engaging the attention of the Sectional Electrical 
Committee, but as it is desirable to issue the present Report with. 
as little delay as possible, the term “ Actual watts or nominal 
candle-power " has been used pending a decision by the 
Sectional Electrical Committee. The main features of the 
Report relate to the form of the bulbs and the position of the 
filament. Two voltages are standardised—6 and 12 volts. 


Berlin’s Supply of Electric Energy.—According to “ En- 
gineering,” the present arrangement between the City of 
Berlin and the Berlin Electricity Co. terminates on October Ist 
of the present year, and the Berlin Electricity Works have 
declared that, in spite of the war, they do not see their way to 
prolong the term. The question is being much discussed, and 
mixed municipal and company operation is being advocated. 
This system has been adopted in Hamburg, and as this is the 
largest concern of the kind next to that of Berlin, its example 
carries some weight. Both municipal and private capital 
ought, it is argued, to be interested in Berlin’s future supply of 
electricity, but the city ought to control more than one-half 
of the aggregate capital, so as to maintain the dominant 
influence. The city would, in the first instance, have to take 
over the Berlin Electricity Works. The private capital, 1t 18 
argued, need not be confined to the A.E.G., which is the mother 
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company of the Berlin Electricity Works, but the Siemens- 
Schuckert Company, the Bergmann Company, and perhaps 
some non-electrical concerns, such as banking establishments, 
might come in. The city would have the right of veto in such 
important questions as the tariff, wages, &c. 

Electric Goods Service in a Rural District.—4An inter- 
esting development of goods service on the Charleston line of 
the Bangor Railway & Electric Co. (U.S.A.) is reported in the 
“ Electric Railway Journal" This line, which serves a purely 
agricultural district, is 25 miles long and has a tributary popu- 
lation of about 2,500. The goods rates on this line were re- 
duced about six years ago, the rate on potatoes being reduced 
by as much as 50 per cent., and since then a considerable in- 
crease in the volume of goods traffic has taken place each year. 
The company have also started a model farm close to their 
system, which is under the direction of a member of the staff 
of Maine University. Farmer’s meetings, inspections and 
lectures are held here, and in consequence the farmers in the 
neighbourhood are able to keep in touch with all the latest 
scientific developments in agriculture. The effect of the re- 
duced rates for farm produce on the company's business can be 
seen from tlie gross earnings when the reduced rates came into 
operation, which were £6,400, and the income at the present 
time, which amounts to £13,000. Special goods platforms about 
12 ft. square, with an overhead shelter, are erected at conven- 
lent points along the line for the collection of the daily agricul- 
tural produce, such as milk, vegetables, &c. 


en — ee —— 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Mr. G. H. Eardley-Wilmot contributes an article on * Induction 
Regulators ” (p. 660). 

We publish a further instalment of Mr. H. W. Malcolm's article on 
the * Future Progress of Cable Telegraphy " (p. 672). 

Prof. Geo. R. Dean contributes an article on the “Potential in a 
Dielectric Sphere in a Uniform Field of Force" (p. 657). 

A report by Mr. A. Pollard Digby on the work of the Sub-committee 
of the Researeh Committee of the Institution of Electrical Engi- 
neers on `` Switch and Transformer Oils " has been issued (p. 658). 

We reproduce in abstract the first part of a Paper on “ Polyphase 
Commutator Machines and their Application," bv Mr. N. Shuttle- 
worth (p. 664). ; 

We describe the “ Electric Towing System for the Panama Canal 
Locks " (p. 666). 

We give an account of the discussion which took place at London 
and Liverpool on Prof. E. W. Marchant’s Paper on * Conditions 
Affecting the Variations in Strength of Wireless Signals ” ( p.674). : 

Companies’ Meetings and Reports.—Meetings of the St. James’ & 
Pall Mall Electric Light Co., City & South London Railway Co., 
National Electric Supply Co. and Yorkshire Electric Power Co. are 
reported, and abstracts are given of the directors' reports ef the 
Blackpool & Fleetwood Tramroad Co., Bristol Tramways & Carriage 
Co., Bruce Peebles & Co., Cambridge Electric Supply Co., Central 
London Railway Co., Compagnie de Electricidad de la Provencia 
de Buenos Ayres, Electrical Distribution of Yorkshire, Lancashire & 
Yorkshire Railway Co., Liverpool Overhead Railway Co., London, 
Brighton & South Coast Railway Co., London Electrie Railway Co., 
London & South Western Railway Co., Mersey Railway Co., Metro- 
politan District Railway Co., Northamp:on Electri? Light & Power 
Co., Notting Hill Electric Lighting Co., Paisley District Tramways 


i 1 . x a <i 
Co., Torquay Tramways Co. and Westminster Electric Supply Cor- 


poration (pp. 686-688). 


" OBITUARY. 


CHARLES CUNNINGHAM Scorr.— We regret to learn of the death of 
Mr. C. C. Scott, chairman of Scott's Shipbuilding & Engineering Co., 
of Greenock, and head of the sixth generation of the family, which, 
for Over two centuries has taken a prominent part in the shipbuilding 
industry of the Clyde. Mr. Scott was born in 1867 ; he started as 
assistant engine works manager in 1890, and rose till he became 
chairman in 1905 on the death of his uncle. 


APPOINTMENTS VACANT AND FILLED. 


A mains superintendent and a switchboard attendant are wanted 
at once for the Tunbridge Wells electricity works. Applications to 
the borough electrical engineer, Mr. R. N. Torpy. See adverltsements. 

The Yorkshire Electric Power Co., Dewsbury, require an assistant 
engineer with college and workshop training. See an advertisement. 

The Yorkshire Electric Power Co. also require à sectional engineer 
to assist in working the company's transmission and distribution 
systoms outside the generating stations. See advertisement. 

A first-class winder is advertised for by a large electrical firm for 
the position of inspector. 

A switchboard attendant is wanted for e.h.t. three-phase single- 
phase and d.c. three wire lighting and power plant. Applications to 
Mr. P. P. Wheelwright, Borough Electrical Engineer, Jubilee-street, 
Blackburn. See advertisement. 

An assistant engineer is require: for correspondence department 
of large manufaciuring electrical company. See advertisement. 

Advertisers require a test-room engineer for motor starting and 
coatrolling apparatus. 

Southampton Corporation require a tramways manager. 
mencing salary £400 per annum. Applications to the Town Clerk 
by Feb. 25. 

Chiswick Urban District Council require an electrical mechanician 
to maintain and repair telephones, fire elarms, &c. Wages £2 per 
week. Applications by Feb. 24 to the clerk (Mr. Ernest F. Collins), 
Towa Hall, Chiswick, S.W. 

An engineer to attend to electrical installation, including storage 
battery, is required at Berkshire Asylum. Wallingford. Wages 45s. 
per week, with residence, &c. 

An advert/ser requires a draughtsman, with good knowledge of 
transformers. 

Royal Engineers.—A number of qualified office and line telegra- 
phists are required for the Divisional Signal Company, Royal Engin- 
eers, Reading. Applications to the nearest regular recrui*ing office. 
See also an advertisement. 


Com- 


Mr. A. C. Glover has been appointed to a position on the staff of 
the Cornwall Electrie Power Co. and will commence duties on the 


Ist prox. 
Mr. F. J. Stratford has been appointed as shift engineer at Bexhill. 


INSTITUTIONS AND SOCIETIES. 


Western Section of the Institution of Electrical Engineers.—Sir 
John Snell, president, and Mr. P. F. Rowell, secretary, will be present 
at the mecting of this section on Tuesday next, the 23rd ins:., when 
Mr. D: E. Roberts will deliver his chairman's address, which will be 
followed by a Paper by Mr. C. P. Sparks on “ Electricity Applied to 
Mining." An extraordinary general meeting will be held at the close 
of the general meeting, at which the following resolution will be pro- 
posed: ‘ That the three members of the Institution who have last 
held the office of chairman of the section shall be ex-oflicio members 
of the committee." There will also be an informal dinner in order to 
give members an opportunity of meeting the President. i 

Junior Institution of Engineers.—At a recent Friday evening 
meeting of this institution Mr. A. Arnold in a Paper on “ Rotary Air 
Pumps," gave a description of the principal pumps of this type. The 
evolution of the rotary air pump was a natural outcome of progress 
in other directions, particularly the perfection of the steam turbine, 
and its employment in cases where highest efficiency was required. 
The simplest rotary air pump was perhaps the ejector condenser, 
which had the advantage of being its own condenser. Because it 
was old and familiar, however, the ejector condenser hardly received 
its due amount of consideration to-day, but in certain cireumst ances 
it might well be the best and most economieal plant to instal. The 
essence of the trouble with the ejector condenser was to get the water 
to entrain the air effectively. If the water jet could be split up into 
little parcels and entrap a plug of air between successive parcels, it 
would be much more effective, and this was the idea from which the 
Leblane air pump had been evolved. "The old Sprengel air pump in 
use in laboratories acted in a similar way by utilising plugs of mercury 
alternating with volumes of air. The plugs or films of water travelled 
at about 130 ft. per second, and were variously estimated to be from 
0-000£ to 0-92 in. in thickness. In the Rees-Roturbo rotary air 
pump the injector water was mechanicallv controlled both at in- 
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jection and discharge from the vacuum space, and the risk of the 
ejector “choking” and breaking the vacuum was eliminated. The 
difficulty of inducing the water to entrain a reasonable volume of air 
was solved in the Worthington hydraulic vacuum pump by a helical 
form of jet, produced by the action of the water in an ejector upon 
& peculiarly shaped gunmetal wheel. It was impossible to give 
capital costs with any degree of accuracy, but generally it would be 
found that in the majority of cases. there would be very little differ- 
ence in cost between competing plants. In regard to ` cheapness,” 
running costs entered into the question, so that the cheapest need not 
necessarily be the plant of smallest capital cost. The question of 
power consumption was complicated in that the steam rating of a 
turbine might benefit to such an extent by an increase of horse- 
power in condensing plant that the over-all eflicieney might be raised 
or lowered out of all proportion to the alteration in actual power 
demand of the isolated unit of condensing plant. Many other 
similar considerations presented themselves; and each case had to be 
gone into in all details to arrive at a decision as to the best specitication 
or plant to adopt for the particular circumstances. Undoubtedly 
the rotary principle, applied not only to Main units such as tur- 
bines, but also to auxiliary plant. such as air pum ps, was making 
remarkable progress. 

Electric Vehicle Committee.— A meeting of this committee was held 
in London under the chairmanship of Mr. R. A. Chattock on Feb. 5. 
A further report was presented as to the sales of the first number of 
the *“ Electric Vehicle," the number mentioned showing a con- 
siderable increase over that given at the previous meeting. It was 
decided that in No. 2 of the " Electrie Vehicle " an additional eight 
pages should be inserted, making a total, with advertisements and 
cover, of 32 pages. As to the publicity mail cards published by the 
Committee, it was reported that the sales of these had shown 
a considerable increase since the last meeting. It was decided to 
offer, through the Commercial Motor Users’ Association, prizes 
aggregating £10, to be awarded to electric vehicle drivers in the 
examinations for drivers which the Association is arranging to hold 
this year, An offer was received from the Commercial Motor Users’ 
Association to provide space, in the next edition of their Handbook 
of Night Shelter Accommcdation for Commercial Vehicles, for 
particulars of electric vehicle charging stations and a map. condi- 
tional upon the Electrie Vehicle Committee preparing the matter to 
be inserted. It is anticipated that the next edition will be issued 
in the beginning of next year, and it was decided to accept this offer 
with thanks. As to the standard design of charging station signs, the 
secretary reported that replies so far received to his circular letter 
indicated that about 25 of the illuminated signs and 46 of the enamel 
plate signs would be required by various undertakings. It was left 
to the secretary to get in offers and to appoint for one year, in con- 
nection with each sort of sign, a maker as the official manufacturer 
and to notify the name in each case in the forthcoming issue of the 
“Electric Vehicle." As to insurance of electric vehicles, an inti- 
mation was received from the Car & General Insurance Corpn. (Ltd.) 
that they had in preparation a special prospectus for electric vehicles, 
which they felt sure would be satisfactory to the Committee. A 
communication was submitted from the secretary of the Incor- 
porated Municipal Electrical Association containing a request from 
the council that the Electric Vehicle Committee would prepare a 
report on ` The Use of Electric Vehicles in Municipal Service " for 
discussion on June 17 next, one of the two days fixed for the annual 
business meeting of the I.M.E.A., and asking also that the com- 
mittee would arrange for a parade and demonstration of electric 
vehicles to follow upon the reading and discussion of the report. It 
was agreed that the committee should comply with this request. AS 
to proposed standardisation of glow lamps for electric vehicles, the 
Technical Sub-committee held a joint meeting with a sub-com- 
mitte appointed by the Tungsten Lamp Association, but a stage was 
not reached at which any report could be formulated. 

Royal Society.—-The Papers read before the Ro yal Society yesterda y 
included the following: " Gascous Combustion at High Pressures, 
bv Prof. W. A. Bone, F.R.S., and others PU The Orbits of a Charged 
Particle round an Electric and Magnetic Nucleus, by Prof. W. M. 
Hicks, F.R.S. ; and * The Lunar Diurnal Magnetic Variation and its 
Change with Lunar Distance," by Mr. 5. Chapman, 


EDUCATIONAL NOTES. 
South-Western Polytechnic Institute, Chelsea.— Mrs. Haves Fisher 


will present the prizes and certificates to students of evening classes 
and dav college on March 12th at 8 p.m., the Right Hon. W. Hayes 
Fisher, M.P., presiding. Tickets of admission may be obtained on 


application at the Institute. 


ARRANGEMENTS FOR THE WEEK, 


FRIDAY, Feb. 19th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.n. Annual General Mecting at Storey’s-gate, St. James's Park, 
Westminster, London, S.W. Paper on “ Convertille Com. 
bustion Engines," by Mr. A. E. L. Chorlton. 

Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle-street, Piccadilly, London. W. Dig. 


course on the '' Visit of the British Association to Australia,” 
by Prof. H. E. Armstrong, F.R.S. 


SATURDAY, Feb 20th. 


Roxar INSTITUTION. 
3 p.m. Mecting at Albemarle-street, Piccadilly, London. W. Lee. 
ture on " Recent Researches on Atoms and Ions,” by Prof. Sir 
J. J. Thomson, F.R.S. ! : 


NOTTS AND DERBYSHIRE BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS, 
3:30 p.m. Meeting at University College, Nottingham. Discussion 
on Paper, ‘ Typical Breakdowns in Colliery Electrical Plant and 
their Prevention," by Mr. L. Foster. 


6:15 pm. Lecture on " Firedamp and its Detection." by Prof, 
Me Millan. 
WEST OF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 


ENGINEERS. 
4:30 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on “ Some Experiences in the Handling of Electricity.” by Mr, 
A. Smellie. 
TUESDAY, Feb. 23rd. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
dp.m. Meeting at the South Wales Institute of Engineers, Park- 
place, Cardiff. Chairman’s Address by Mr. D. E. Roberts, and 
Paper on '' Electricity Applied to Mining," by Mr. C. P. Sparks, 


INSTITUTION oF (IVIL ENGINEERS. 

$ p.m. Meeting at Great George-street, Westminster, London, S.W. 
Paper on the “ Electrolytic Action of Return Currents in Elec. 
tric Tramways on Gas and Water Mains ; and the Best Means'of 
Providing Against Electrical Disturbances,” by Mr. H. E. 
Yerbury. 

ASSOCIATION OF SUPERVISING ELECTRICIANS, 

6 p.m. Meeting at St. Bride Institute, Fleet-street, London, E.C. 

Paper on “ Direct-current Motors,” by Mr. E. F. Butler. 


WEDNESDAY, Feb. 24th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.n. Meeting at the Philosophical Hall, Leeds. Paper on 
“ Electricity Applied to Mining,” by Mr. C. P. Sparks. 
THURSDAY, Feb. 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at the Institution, Victoria Embankment, London, 
W.C. Paper on “ Electricity Applied to Mining," by Mr. C. P. 
Sparks. i 
FRIDAY, Feb. 26th. 


SS E 


PuysIcaL Society. 

à p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: Papers 
on “Magnetic ‘Character’ Figures, Antarctic and Inter- 
national," by Dr. C. Chree, F.R.S.; “The Electrification of 
Surfaces as Affected by Heat," by Dr. P. E. Shaw; and“ Elec- 
tromagnetic Inertia and Atomic Weight,” by Prof. J. W. 
Nicholson. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those amo t tho needier 
classes who are widowed, orphaned and otherwise affected y the fighting 
in which our troops and ships are now taking part, urgently seeks contri- 
butions however small. There can be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


d. toward the Prince of Wales' 


NATIONAL RELIEF FUND. 


Name *«5*0«6090060009262099099 99999500090509009000090*90000900009090009009000040090090900900000900099 


I enclose £ ê. 


BOM CNB. O N E A E E ENEE EEA 
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THE POTENTIAL IN A DIELECTRIC SPHERE IN A 
UNIFORM FIELD OF FORCE. 


BY GEO. R. DEAN. 
(Professor of Mathematics, School of Mires, Rolla, Mo.) 


The solution of this problem as given in the text-books on 
electrical theory requires so much preliminary work in the 
general theory of spherical harmonies that the student is 
likely to become discouraged. The following solution is more 


direct and simple than the general process. 
The potential function satisfies Laplace’s equation, which, 
in polar co-ordinates for a field with axial symmetry, is 
CV 20V 1-48 eV 2n ov E" 
o r ar r e 2 Or 
where uc — os 0. 


Setting V— RM, R being a function of r alone and M a 


function of u alone, and dividing through by RM, 
D exe d?M m uL). Ü 
(R d? Rdr M di ' du 


As r and u are independent variables, the expressions in the 
brackets are functions of neither r nor u, but are constants, 


which are conveniently taken as m(m-+1) and —m(m+ l), 
so that 


PER 2rdR 
E 


R 42 FRU — m(m4-1)-0 


l— w dM 2udM 
M dè Mdu 
These are well-known forms. 
geneous equation, and its solutions are 
r” and r-("*D, 
Equation (4) is Legendre's equation, and its solutions are the 
Legendre functions— 
P,(u) and Q,(u). 


Q»(u) is infinite when u =0. and. P,(u) is a solution only when 
m is à positive integer. The complete solution is 


B, : 
be mode a x i9) 


i-o 
V= 27 (Aure 
m=Ù0 ` 


Outside the sphere, 


2 
Vo =A + + Bo — (A, rne 2) COS 0+(Aye+ 5) . 1(8 cos? 0— 1) 
HAt) . 4(5 cos? 0—3 cos) + Saa (6) 


Inside the sphere, 


pane Do D, ( i D, 1 2 
V,=C,+ (Cure) cos O+ C242). 1 cos 0—1) 


Da) . 45 eost 0—3 cos 0)-- o. (7) 


s (e p 


When r is infinite, V, reduces to Fr cos 0. When r is very large 


the series for V, in (6) reduces to 
Ay+A,r cos OFA. H3 cos? 0—1) -- Agr? . }(5 cos? 0—3 cos 0) 
+... =Freos0. . . . . . (8) 
It is plain that 
A,=0, A,—F, A,=0, A,=0, &c. . ., 
and that (6) becomes 


VEREOR) cos 045 .4(3 cos? O—1)+. . (9) 
We know that V; is not infinite when r=0, hence 
D, =0, D,=0, D,—0, &c., 


sc that 


Vi C, -C,r cos 0--C,7? . 4(3 cos? 0—1)+. . . (10) 


The equations for determining the constants in 9) and (10) 
are obtained from the values of the potential and its derivative 
at the surface of the sphere. When r=a, we have 


Vi=Vo | 
0V;—0V, bo wee ee ED 


or | Or 


(1) 


—-m(u41)20. . . . (4) 


Equation (3) is a linear homo- 


where K is the dielectric constant of the material of the sphere, 
that of the surrounding dielectric being taken as unity. 
Putting r—a in (9) and (10), and equating coefficients of like 
powers of cos 0, we find | 
E B B B B, 
C97. C,=F+ ET C, (s ET . . (12) 
From (9), 
eVo = EL +(e ) cos 0 — 2B, . 4(3 cos? 0—1). (13) 
cr r? | rt 
From (10), 


AC C, cos ü--C,r(3cos Ü—1)4- . . . . . . (1) 


aie 
t 


i KC cos 9+KCa(3 e00- . . o. . Q3) 


Equating coefficients, after putting r=a, in (13) and (15) 


— 7020, KC, -F— E , KC, = Es . . (16) 
a 


Selving the pairs of m" equations (16) and (12), we 
find that all the-coeflicients are zero except C, and B,, and that 


| 3F K~1) . 
C= KE and B, = See 


Substituting in (9) and (10), p writing z for r cos 0, 


Va =F 1- (x e) J] 


3Fz 
If K= o, we have a perfectly conducting sphere, and then 


3 
V-E| 1-5] and V;—0. 


SWITCH AND TRANSFORMER OILS. 


We give below an abstract of an interim report by Mr. W. 
Pollard Digby on the work of the Sub-committee of the Research 
Committee of the Institution of Electrica! Engineers on this 
subjec;. It is based principally on the replies to a series of 
questions sent out to a number of manufacturing firms and 
colleges by the Sub-committee :— 


SECTION A.—SLUDGE FORMATION. 


This subject has also been exhaustively treated in Dr. Michie's 
Paper * real before the Institution in 1913. Messrs. Ferranti 
Limited have estimated the comparative liability of oils to form 
sludge by a “ short duration " test in which ozone is employed as an 
oxidising agent instead of dry air. 

Description of Sludge Test. —250 cubic em. of the oil to be tested 
are placed in a long-necked flask of 500 cubic cm. capacity. The 
neck of the flask is closed by a stopper carrying two glass tubes, one 
of which reaches to the bottom of the flask and the other is short and 
connected with a suction pump working at the rate of two strokes 
per second. By this means ozone is drawn through the oil. The 
flask is kept at a constant temperature oi 280°F. (138°C.) in an oil 
bath heated by an electric stove connected in series with an adjustable 
resistance. Small pieces of copper and iron are placed in the oil 
and the test is maintained for 14 hours, when the flask is allowed to 
cool and the amount of sludge determined. 

The Victoria Falls & Transvaal Power Company have submitted 
answers to the questions asked, of which we give extracts below :— 

'' Other conditions being the same, the tendency to sludge formation 
is accelerated by an increase of temperature. Sludging is, we be- 
lieve, a purely chemical reaction between certain unsaturated hydro- 
carbons present in the oil and the oxygen of the atmosphere. An oil 
kept at an elevated temperature (say, up to 150°C.) and in the dark, 
will, we believe, show no tendency to sludge formation provided it is 
quite dry and out of contact with air." 

With regard to tests to determine the amount of sludge produced 
under abnormal conditions with specially high temperatures: ** The 
test given by Dr. Michie is good; and we consider that by using 
oxygen instead of air the test could be considerably shortened, with 


* A. C. Michie, “The Formation of Deposits in Oil-cooled Trans- 
formers.” Journal LE.E., Vol. LL, p. 213, 1913. Tue ELECTRICIAN, 
Vol. LX XI, p. 218, May 16, 1913. 
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identical resulte. Duckham’s test is much more severe, This test 
again might be still further shortened by passing the oxygen through 
an ozoniser before leading it into the oil, as ozone is much more 
active than ordinary oxygen. It must be understood that these 
tests would only give comparative results as to the sludging capa- 
cities of the oily, and they would not indicate whether any given oil 
would sludge in a particular transformer. In a well- designed trans- 

former the tendency to sludge would be small, and thence it might be 
unnecessary to pay a very high price for an oil that would stand the 
above tests. 

Artificially cooling the oil outside the transformer would have the 
effect of lowering the average temperature of the oil, and this would 
accordingly tend to lower the rate of sludge formation. Any sludge 
that is formed cannot be re-converted to oil by any process of cooling. 

If the sludge that forms in transformers is due to the oxidation of 
certain constituents of the oil, as we think has now been proved by 
the work of Duckham, Dr. Michie, and others, then bv keeping the 
surface of the oil in contact with an inert gas the formation of sludge 
would be almost entirely prevented. There would be some difficulty, 
perhaps, in arranging this with a transformer with a loose cover, but 
no doubt the difficulty could be overcome. 

It is impossible to state any period before the tendency to sludging. 
It depends upon the following conditions: The type of transformer, 
whether it is designed so that the oil has a limited surface in contact 
with the atmosphere, whether the amount of bare copper exposed to 
the oil is large or small, whether the normal working temperature is 
high, and the nature of the oil, all of which affect the rate of sludge 
formation. It is also found that the presence of certain metals, 
notably copper and lead, greatly accelerate the formation of sludge. 


Assuming that no arcing has occurred in-an oil which has been in 
use for some length of time, the following results are to be expected 
accompanying the formation of sludge: (a) Viscosity.—In a trans- 
former exposing very little oil surface to the air and which is not run 
at an excessively high temperature, it will be found that very little 
change in viscosity or sludge formation takes place. In such a 
transformer we should expect an increase in viscosity, which may be 
due to the probable loss of some of the more volatile constituents of 
the oil at the high temperature at which it is often maintained, and 
-also to the partial solubility of the solid sludge in the hot oil. (b) 
Specific Gravity.—The remarks made under (a) apply equally here. 
The specific gravity may rise owing to the same causes. (c) Flash- 
point.—Any loss of volatile constituents will raise the flash-point 
but the formation of sludge does not necessarily do so. For as the 
sludge itself has a high ignition point and if the hydro-carbons which 
have been converted into sludge have a low flash- ‘point, then the 
flash-point of the remainder may be raised and vice versa. (d) 
Relative Thermal Transference.—This decreases as the viscosity of 
the oil increases; moreover, as the sludge forms it is liable to be 
deposited on the coils of the transformer, and thus will retard heat 
transference in the same manner that scale on a boiler tube retards 
heat transference from the furnace to the water. (d and e) Dielectric 
Strength and Specific Resistance.—We think that sludge alone has not 
much effect on the electrical properties of the oil. Tests made 
recently on oil removed from some transformers which had been in 
use for two or three years showed that although some slight sludging 
had taken place the physical properties remained almost "unchanged, 
and that the dielectric strength was also high. The amount of 
expo:ed copper was considerable, but, on the cther hand, the oil 
. surface exposed to the action of the atmosphere was extremely 
small. 

Provided that the air is dry, we think that the electrical pro- 
perties of the oil would not suffer by the free circulation of air over its 
surface. If, however, the air is moist there is a possibility of the 
moisture condensing on the surface of the oil and being carried down 
in suspension into the body of the oil. This would lower the elec- 
trical properties enormously. 

As to the temperature to which different oils can be raised re- 
peatedly without appreciable change in their physical properties, 
it is our opinion that an oil repeatedly heated to within, say, 90 per 
-cent. of its flash-point would not change to any appreciable extent, 
provided that oxygen and moisture were carefully excluded, and 
provided also that any volatile matter which is given off was con- 
dense and allowed to fall back into the oil, which should be well 
mixed again before testing. If the oil were heated as above in an 
atmosphere of a dry inert gas, but with no special provision for re- 

taining the volatile vapours given off, then the specific gravity, 
viscosity and flash point would rise, but the electrical properties 
would remain unchanged. If the oil is heated much above the flash- 
point with or without acces. of air, there is, in our opinion, some 
danger of decomposition taking place, and this would materially 
alter the physical properties. When air is not excluded, the oil is 
liable to slu lye at very moderate temperatures. The temperature at, 
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and the time in, which this sludging ESPERA URN E ee be appreciable would 
depend upon the constitution of the oil. 

We think that the question of sludging does not depend at all on 
the specific gravity or the viscosity. There is no reason why an oil 
of low specific gravity and viscosity should sludge more or less than 
one of higher specific gravity and viscosity if they are derived from 
the same crude oil and are refined to the same extent, It will be 
noticed that we state that the oil shall be from the same crude stock. 
Russian oils, for example, usually have a much higher viscosity than 
American oils of the same specific gravity, and so far as our experi. 
ence goes the Russian oils also show a greater tendency to sludge. 

The.replies of Mr. T. C. Thomsen, of the Vacuum Oil Company, are 
alto given, and extracts of these fcllow :— 


With the best grades of transformer oils we have never mon 
sludging to take place where the maximum temperature of the oil 
has been below 160^ F., but other oils not specially treated for trans- 
former service have been known to produce sludge at lower tempera- 
tures. If transformers were hermetically sealed it is probable that 
the best transformer oils would work for long periods at higher tem- 
peratures, sav, 170°F. to 180°F. 

I am of opinion that any cooking or oxidising tests (either with 
air, oxvgen or ozone) carried out in a laboratory at higher tempera- 
tures than 200^F. are of doubtful value for practical purposes, It is 
probable that under such high-temperature tests some oils would 
produce sludge in the laboratory, and vet would not do so under 
actual working conditions. From the analy sis in Dr. Michie' 3 Paper 
of transformer oil deposit it seems that the formation of sludge is due 
to oxidisation. Examining now the conditions in an ordinary open- 
type transformer, since oxidication can only take place where the 
oil is in contaet with the air, the formation of sludge will probably be 
directly proportional to the area of the surface of contact and prob- 
ably also to the time the oil is exposed to the oxidising influence. 
Finallv, sludge formation will probably only take place at tempera. 
tures above a certain critical value, which depends upon the nature 
of the oil and the design of the transformer. 

In order better to illustrate the kind of laboratory tests which I 
would prefer, consider a transformer containing, say, 1,000 gallons of 
oil, having a free oil surface of 20 sq. ft., and working at a maximum 
oil temperature of 160^F. To reproduce one year's service on & 
100 cubic cm. sample of transformer oil (about one-fiftieth of a 
gallon) this sample would require to be heated for one year in con- 
tact with air covering a free surface of 20/50,000 sq. ft., and if this 
test is to be carried out during 24 hours, the free surface i in contact 
with the air should be 365 times as great, or approximately 20 sq. in. 
This would mean heating the oil at a temperature of 160°F. for 24 
hours in a bottle with a flat bottom, about 5 in. in diameter, and 
bubbling a very slight known quantity of air through the oil, say, 
2 litres per hour. 

Dr. Michie has shown in his Paper that on blowing the air through 
the oil in which copper is present, this metal has a catalytic effect, 
increasing the rate of oxidisation about four times what it would 
have been had the copper been absent under the conditions existing 
during his tests. If, therefore, the air were introduced through 
copper gauze of the area, mesh and weight. described by Dr. Michie, 
the test on 100 cubic cm. of oil as suggested would represent about 
four vears actual service. 

The iagram illustrates graphically the formation of sludge at 130°C. 
and 150°C. produced by blowing air for 45 hours through different 
oils, as tested by Dr. Michie. Before sludge is produced the oil 
darkens considerably in colour, which, if measured by a tintometer. 
could possibly be used as a help to compare the oxidising effect on 
various oils. l 

From a few experiments it would appear that transformer oils 
heated to high temperatures do not produce sludge if the air is pre- 
vented from coming in contact with the oil, and it also seems prob- 
able that blowing carbonic acid, nitrogen, or other inert gases through 
the oil has no apparent effect. I believe that effective cooling and suth- 
ciently rapid circulation will certainly minimise or entirely prevent 
the formation of sludge, by reason of the lower and more uniform oil 
temperature. 

In America a maximum rise of 35°C. in temperature of theoilinà 
transformer above the temperature of the room represents current 
practice. In the United Kingdom 40°C. to 50°C., and on the C onti- 
nent 60°C. is allowed. The highest temperatures occur in enclosed 
engine-rooms, such as underground sub-stations. An important 
change has just taken place during the last few years. viz., that 
whereas the load on transformers used to be mainly due to lighting. 
the transformers being allowed to cool between the peak loads, à 
considerable portion of the load is now accounted for by motive 
power, so that transformers nowadays frequently get no rest during 
the 24 hours. the temperature being kept high continuously. If the 
oil sludges it is probable that slu.ging occurs very soon, although it 
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may take several months before it is noticed, and cases have been 
known where sludging was observed with some oils after four months 


to six months' use. 


The formation of sludge indicates that the oil has broken down, and 
its decomposition is followed by increased viscosity and specific 
gravity. The flash-point is also slightly lowered, as is the thermal 


transference on account of the increased viscosity. 


Provided that transformer oils have been properly prepared, we 
see no reason why an oil of high specific gravity should cause sludge 
sooner or in greater quantities than an oil of low specific gravity, we 


rather think that the specific gravity is not an influencing factor." 


The author suggests that to a certain extent it is possible that 
modem transformers with large oil surfaces in contact with the 
atmosphere may undergo profound modification in character, and 
that the Continental practice of employing closed transformers with 
expansion vessels having only a small surface in contact with the air 

Mr. Thomsen's 
method, so far as it goes, is a sound one if low test temperatures are 
Definite areas should be standardised 
It must also be 


remembered that with the ordinary English or American trans- 
former of the type in which air is in contact with the surface of the 
oil, the rate of circulation of the oil throughout the oil tank may vary 
considerably for transformers of different makes, but having the same 
rated output. The author also suggests that the Thomsen test 
should be modified so that, while accepting a lower test temperature 


is likely to be widely adopted in this country. 


accepted in the laboratory. 
for the exposed surface, and for the copper foil. 


1:6 


D€ 
Temperature 


CURVES SHOWING DEPOSIT OF SLUDGE FOR DIFFERENT OILs. 


than is used by Dr. Michie (taking instead 60 per cent. of the flash. 
point of the oil), the test should be conducted in a 110 cubic em. flask 
with a long neck, but containing copper foil of a total area of 400 sq. 
cm. The oxidising effect due to contact with the atmosphere will 
then be negligible, but there should be a suitable rate of air flow— 


Bay, two litres per hour—definitely standardised. 


High temperature laboratory tests are also deprecated. Unless 
the working temperatures of transformers are raised more than is 


Dow customary in England, or until it is possible to express the ratio 
between a high temperature test extending over some hours and the 
actual results of months and perhaps years of working at relatively 
low temperatures, there does not seem to be sufficient justification 
for tests at, say, 150°C. 


Section B.—ABSORPTION OF MOISTURE. 


Extracts from the communication of the Victoria Falls & Trans- 
vaal Power Company on this question are given below. 

The amount of moisture that is absorbed by a pure hydrocarbon 
oil is very small indeed. An oil saturated with moisture would 
probably contain something like 0-005 per cent. of water in solution, 
but it might contain more than this in a very finely suspended state. 
If the oil is continually exposing fresh surfaces to a very damp atmo- 
sphere, films of moisture may condense on the surface of the oil and be 
carried down with the oil until at last drops of water will begin to collect 


at the bottom of the transformer owing to the oil being unable to hold ! 
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| any more either in suspension or insolution. The estimation of such 
small quantities of moisture is extremely difficult. Heating the oil 
to 105°C. until the weight is constant, as is done with many sub- 
stances, is not satisfactory. Almost all oils lose a small quantity of 
volatile matter when heated to this temperature for any length of 
time, and this volatile matter would be included, as moisture, so that 
& perfectly dry oil might be condemned as containing moisture ; 
moreover, the actual determination of the quantity of moisture 
present is not of great importance. The chemist can detect the 
presence of very small quantities of moisture, and this is usually 
sufficient, as such an oil has its electrical properties lowered to a 
dangerous extent. Probably the best method of testing the oil for 
moisture is the electrical puncture test. Our experience is that thc 
presence of water found chemically is always confirmed in this way. 
Owing to the difficulties of estimating the actual quantity of moisture 
present in an oil, it is practically impossible to lay down a chemical 
standard for a dry oil. In our opinion the best standard would be 
based on the dielectric strength and the specific resistance. An oil, 
the dielectric strength of which is such that the pressure required to 
spark across two $-in. diameter discs 200 mils apart and immersed 
8 in. below the surface of the oil, is of the order of 35,000 to 40,000 
volts, or the specific resistance of which is from 3,000,000 to 4,000,000 
megohms per cubic centimetre when measured at 15°C. through a film 
10 mils in thickness, may be taken as a perfectly dry oil. A very 
small percentage of moisture in an oil is sufficient to reduce the 
dielectric strength and specifie resistance enormously. Larger 
percentages of moisture, either in solution or in suspension, still 
further reduce these properties but not in the same proportion as the 
first small increment.” 

Mr. T. C. Thomsen suggests that the only accurate test for determin- 
ing the presence of moisture in transformer oils is by testing the 
dielectric strength and specific resistance. In view of the fact that 
both the Victoria Falls Company and Mr. Thomsen favour electrical 
tests rather than chemical standards, the author desires to state that, 
in his opinion, a satisfactory minimum requirement {as to what 
constitutes a dry oil at 15°C. would be defined by a specific resistance 
of not less than 2,000,000 megohms per cubic centimetre and a 
dielectric strength of not less than 10,000 volts between a needle- 
point and a dise 4 in. in diameter, the disc and needle-point being 
100 mils apart. An oil passing this test will not show any signs of 
moisture if tested by any of the usual chemical methods. 


SECTION C.—PHYSICAL. 


METHODS OF MEASURING DIELECTRIC STRENGTH AND SPECIFIO 
RESISTANCE. 


Mr. Thomsen suggests the employment. of disc-type electrodes for 
the measurement of dielectric strength “ as by this means a coms 
paratively large body of oil is under test, and the electric spark has 
thus many paths to choose, so that if the oil contains moisture or 
dust the breakdown test will be more searching than if the spark 
takes place between a needle-point and a disc, or between two 
needle-points, since by the latter two methods a much smaller volume 
of oil is under test and the chance of puncturing is considerably less.” 

Messrs, Ferranti favour gramophone needles placed horizontally 
and spaced 0-07 in. apart. Formerly a vessel in which the elec- 
trodes were rounded hemispherically and placed vertically was used, 
but very inconsistent results were obtained. 

Mr. J. Lustgarten, of the Municipal School of Technology, Man- 
chester, expresses the opinion that the needle-point and disc should 
be recommended, and states :— 

“The plate should be of a diameter of lin. to lin. The reasons 
why these are preferred to spherical electrodes are that a greater 
gap-distance can be employed for the same breakdown voltage, and 
that spherical electrodes are more difficult to clean than the needle- 
and-plate. 4 Moreover, with the latter there is a greater movement 
of the oil caused by electrostatic action. This motion prevents local 
heating to some extent, and the breakdown is not so dependent upon 
the time of application of the voltage as it is with spherical elec- 
trodes. For these reasons there is less chance of the lining-up of the 
particles which might be in suspension. The only troublesome 
feature is the replacing of the needle after each discharge. The 
length of spark-gap used will depend upon the test voltage available. 
A good oil may spark at about 16 kw. to 18 kw. across a spark dis- 
tance of 0-2in. This is, therefore, a good sparking length to use 
when a pressure of 20 k.v is available, otherwise a spark-length of 
0-125 in. can be employed. This brings the breakdown voltage 
within the limits of the pressures of modern commercial high-tension 
transformers. A good oil requires a pressure of 1l. k.v. to 13 k.v. for 
& 0-125 in. gap. The writer prefers the longer gap, as small errors in 
measurement are of less importance. The cylindrical containing 
vessel for a gap of 0-2 in. and needle-point-and-plate electrodes should 
be about 2 in. in diameter. If after tho first test the plate electrode 
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is brushed to remove the carbon, the needle replaced, and the oi 
shaken up, the subsequent ‘ breaks’ require a higher voltage as al 
rule. The question arises: Which must be taken as the true break- 
down voltage of the oil? Is it the first or the maximum ? From a 
commercial point of view, obviously the first. If the oil were per- 
fectly dry, would the{subsequent tests on the punctured oil give 
higher results than the first test ? The writers results are too 
meagre to arrive at a conclusion on this point ; some seem to show 
that subsequent ‘ breaks" would not occur at higher voltages than 
the first. In a great number of tests it was found that a sample of 
oil subjected to several successive ares apparently gave an increase 
in the electric strength, which might be due to the absorption of 
moisture by the finely divided carbon." 

The author is of opinion that the needle-point and dise are pre- 
ferable, partly as within small distances this test gives a lower value 
than that obtained by using spheres or needle-points, and it also best 
approximates to the manner in which a transformer may arc across 
from the windings toa point in the core plates. He would also point 
out that so far no information is available as to the variation of 
dielectric strength with the immersion of the electrodes or as to the 
effect of movement of the oil on the dielectric strength. An investi- 
' gation on these points may, so far as the first is concerned, have an 
important bearing on the design of a standard apparatus for dielectrie 
strength tests, and as regards the second may largely influence the 
design of oil-break switchgear. 

SECTION D.—THERMaAL TRANSFERENCE. 

With regard to this matter, the Victoria Falls & Transvaal Power 
Company's principal comments are :— 

We do not know of any method in vogue for the estimation of the 
relative thermal transference of oils, and although an apparatus 
could probably be designed to give comparative figures, it would 
probably be found that these figures are in the same ratio as the 
viscosities of the oils. The specific heat of all hydrocarbon oils is 
practically the same—about 0-4 (water being unity). As a general 
rule it may be stated that oils of low viscosity conduct heat more 
rapidly than oils of a higher viscosity, owing to the fact that thin oils 
are more susceptible to convection currents. Possibly the varying 
nature of the constituents of different oils may have an effect upon 
the thermal transference, but we think that it will be found that the 
thermal transference will vary inversely as the viscosity. There 
are several standard forms of instruments for measuring viscosity, 
and if it is found that this statement holds good, the measurement of 
viscosity would suffice for the test for heat transference also. An 
apparatus is suggested for testing heat transference. We think that 
the thermal transference does not depend to any definite extent on 
the specific gravity, and until it is proved that no other factor than 
viscosity enters into the question of thermal] transference we think 
it is impossible to express the relative thermal transference as a 
funetion of the viscosity. | 

Mr. T. €. Thomsen also suggests a method of ascertaining the 
relative thermal transference of this oil :— 

Omitting for the moment transformers where the oil is circulated 
by means of a pump, the transference of heat through the oil usually 
takes place by a convection circulation of the oil, due to that part in 
contact with the transformer windings absorbing heat and rising to 
the surface whilst the part near the inside of the transformer casing 
cools and sinks to the bottom. The circulation of the oil is due to the 
change in specific gravity caused by the change in temperature ; 
hence it is not the specitic gravity of the oil that matters, but the 
coefficient of expansion, as the more the oil expands under the in- 
fluence of heat, the more its specific gravity changes and the more 
rapid the circulation will be. High viscosity of the oil means slow 
circulation. As the transference of heat undoubtedly is greatly 
accelerated by increased speed of circulation, I believe it would be 
possible to express the thermal transference of an oil in terms of 
viscosity and its coefficient of expansion, in this way (K being a 
constant) :— 

Function of coefficient of expansion 

Function of viscosity 
In this formula the viscosity should be expressed as Redwood, Say- 
bolt, or Engler units, which all give a higher figure for the heavier 
viscosity oil. In order to crystalise the above formula it would be 
necessary to devise an apparatus by which the thermal transference 
of an oil could be expressed in terms of the thermal transference of a 
certain standard liquid, for instance, distilled water. He describes, 
roughly, an apparatus for carrying out this idea, 

SECTION E.—Arcs IN OIL. 

The Victoria Falls & Transvaal Power Co. sent replies on this 
subject from which we take the following :— 

With any given oil, there is probably more carbon produced when 
the oil is heated to a lower temperature than is produced at a higher 


Thermal transference — K x 
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temperature. So far as specific gravity and viscosity are concerned 
these properties may be considered as indicating a change of com. 
position in the oil, and as a general rule the greater the specific gravity 
and viscosity, the greater will be the percentage of carbon in the oit, 
and as these increase the greater will be the quantity of carbon pro: 
duced. In this question there are so many factors to be considered 
besides the temperature of the oil, such as the size of the arc, the 
length of time the arc continues, and so on, that the question as to 
what happens when the oil is kept at a constant temperature need not 
be considered, more especially as it is impossible to keep the tem- 
perature of an oil eonstant when there is an arc beneath the surface, 
The composition of the oil would also have an effect upon the amount 
of carbon produced under similar conditions in oils from the same 
crude stock, so that oils containing unsaturated hydrocarbons in 
considerable quantity would probably produce more carbon than oils 
of the same viscosity, but consisting chiefly of saturated hydro. 
carbons. In one ease, where the gases formed by an arc under trans- 
former oil were analysed, it was found that there was 62 per cent, of 
hydrogen and 4-2 per cent. of hydrocarbons (calculated as methane). 
The balance was stated to be nitrogen, but as the oil contains no 
nitrogen we think that air must have leaked into the bottle. The 
gases may always be considered to consist of varying proportions of 
hydrogen and gaseous hydrocarbons formed by the decom position of 
the oil by the high temperature of the arc, and as in all cases (as 
stated in the question) the gases are highly explosive when mixed 
with the requisite volume of air or oxygen, we think that the actual 
composition is not a matter of large importance. The amount of 
nitric acid which is produced in practice in contact with the surface 
of the oil is very small, and it is doubtful whether the oi) would be 
materially changed. Of course, if nitric acid forms and is condensed 
on the surface of the oil it may cause trouble duc to its action on the 
materials of construction of the transformer. Ozone, however, is 
different. "The amount produced is also small, but it would undoubt- 
edly accelerate the oxidation of the oil, that is, the oil would sludge 
more rapidly. We think that in neither case would the tendency to 
absorb moisture be increased." 

Mr. T. C. Thomsen, having suggested that the methods used by 
Messrs. Digby & Mellis should be applied in connection with all of tho 
various oils dealt with by those who co-operate with the Committee, 
has promised to contribute at a later date some information on the 
relative effects of direct and alternating currents in occasioning car. 
bonisation. 

In concluding this first interim report the author would like to 
express on behalf of the Sub-committee the indebtedness of the 
Institution to those three contributors whose opinions are so exten- 
sively quoted. The Sub-committee would greatly appreciate the 
continued assistance of these contributors and it invites others to 
express their opinions and give actual results. This, together with 
the programme of work which has been outlined, will, it is hoped, 
enable the Sub-committee te recommend standard tests in many, if 
not in all, the matters in regard to which opinion has hitherto been 
exceedingly diverse. 


INDUCTION REGULATORS. 


BY G. H. EARDLEY-WILMOT. 


It is becoming increasingly hard as time goes on for power 
companies to maintain a constant pressure at the end of their 
feeders, owing to the large additions of load that have been 
made during the last few years. This is specially the case 
when long transmission lines are employed, as the pressure 
drop is then very considerable, and consequently, if the feeders 
are supplied from the same station "bus bars, different pressures 
are obtained at different points along the line. Where the 
current is only supplied for power purposes this is not of such 
great importance, but when lighting systems are connected to 
the feeders it is essential that the pressure should be kept con- 
stant at all points. 

Boosting transformers are sometimes used for the purpose of 
maintaining constant pressure, these being iastalled either at 
the station end of the line or at the feeding points themselves, 
but they have the disadvantage that the regulation is effected 
in steps and thus very fine regulation cannot be obtained. lí 
an induction regulator is used, the variation in the pressure 
necessary to keep the receiving pressure constant takes place 
gradually and without any interruption in the current occurring. 

If the rotor of an ordinary polyphase induction motor is locked 
and the stator is connected to the supply system in the ordinary 
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way, a pressure is induced in the rotor winding which is pro- 

rtional to the primary pressure and to the transformation 
ratio of the windings of the motor. If the primary and second- 
ary windings are connected in series the resultant, pressure can 
be obtained from the vector diagram shown in Fig. 1. The 
magnitude of the resultant pressure E, depends upon the posi- 


C2 t€2 


meee we wee = = 


Fie. 1. 


tion of the secondary component ej relative to the primary 
pressure E,. Thus, we see that if the secondary pressure is 
continuously displaced in relation to the primary pressure E, it 
is possible to obtain a pressure E, which can be adjusted within 
the limits— E= Ey +e,, 


and E,— E,—e., 


assuming that the pressure E, is maintained constant, or, in 
the event of a varying primary pressure, the pressure E, can 
be kept constant. 

Since the resultant pressure E, is always equal to the vec- 
torial sum of the pressures E, and e, its value may be expressed 
algebraically by the formula | 


Where a is the angle between E, and e,. 
It should be noted that the primary pressure and the second- 


ary pressure are usually out of phase, so that the resultant 1s 
also out of phase with E,, and may either lag or lead. 
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rotate in opposite directions, provided that the two machines 
are mechanically coupled in such a way that they are operated 
simultaneously. The result of using two regulators in this 
way is shown in Fig. 2. Since the fields are rotating in oppo- 


E, Ej*e; =E, 1*0? 
1 E,-E,+ S£ 
E, 
E, 


Fia. 3. Fra, 4. 

site directions the pressures induced in the secondary windings 
will lead and lag respectively relative to the primary pressure 
by the same amount, so that the resultant E, will be in phase 
with E,.. Another advantage of using two regulators in this 


Unregulated Regulated 


Iya. 5. 


way is that the torque of one machine neutralises the torque of 
the other, so that, neglecting friction and other inherent losses, 
the power required to operate the regulators is zero. - 
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Fic. 7.—PREssURE CHART OF AN AUTOMATICALLY-CONTROLLED INDUCTION REGULATOR. 
The above remarks refer to polyphase regulators. In the 


This phase displacement between E, and E, may be com- 


pénsated by using two induction regulators, the secondary | case of single-phase regulators, instead of a rotating field they. 
Windings of which are connected in series, and whose fields possess an alternating field. In the secondary winding, there- 
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fore, instead of a pressure having a varying phase, and which 
is constant for every position of the rotor, a pressure e, will be 
induced, the phase of which is constant. The magnitude of 
this pressure is proportional to the cosine of the angle of phase 
displacement. | 

It has already heen shown that in addition to the unregu- 
lated pressure E}, a regulated pressure, E, can be obtained, 
such that E.— E, t e,. In some cases, however, it is required 
to vary the pressure 1n one direction only, as, for example, to 
increase the pressure e,. In this case it is clear from Fig. 3 
that the operation of the regulator is exactly the same as before, - 
except that it is only being used to half its full extent—z.e., to | 
regulate the pressure from E, to E,+e,. Now, by increasing | 
the incoming pressure irrespective of the position of the regu- | 
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Regulated 


plied to the regulator.. The primary and secondary of the 
regulator would then only have to be wound for this pressure, 
The output of an induction regulator depends directly upon 
the energy passing through it. The current which flows 
through the regulator is given directly by the output L, of the 
system and the regulated pressure E,, and is, therefore, 


For single-phase current I= —". 
: 
L | 
For two-phase current I= 3x É. ! 
L 
For three-phase current I= ——-——-- 
3x E 


The pressure e, in the regulator is equal to the maximum 


Fia. 8.—DrsGaRAM OF CONNECTIONS FOR AUTOMATICALLY-OPERATED INDUCTION REGULATOR. 


IR -1nduction Regulator." AM--Driving Motor. RS -Reversing Switch. E- Turning Magnet. R- Regulator. Sp- Pressure Transformer. St=Current 


Transformer. T--Switch Board. V- Fan. Sp. St. 


lator. it is possible, in this case, to employ a regulator so that | 
9 po ? : P y D 


the whole of its working range is utilised. To do this the in- 


l ; ' e, 
coming pressure is permanently increased by the amount ¢, 


€» 


and by adding to this increased pressure (E,=E it 2 ) the pres- 


sure ubi a resultant pressure can be obtained between the 


— 


€. 
limits E, =E, p 3 =E; T€» 
^ A €» 
and E,-E,—Q-—E,. 


This is shown graphically in Fig. 4. 

The pressure E; could be generated in the regulator itself by 
employing what is usually known as the differential connection 
and by providing the primary windlng with an additional 
€» 


>? and tapping off the 


ond 


winding necessary for the pressure 


regualting pressure at the points A and B as shown in Fig. 5. 
In this figure the connections of one phase only are shown. It 
is, however, usually more advantageous to arrange so that the 


e. . . 
pressure b. is generated by its own transformer and then sup- 
ed 


A.E.E.-- Terminals on Regulator. S--Limit Switch. 


difference between E, and E,, and hence the output of the 
regulator is given by the formula :— 


Output for single-phase =X 1-2 x L,. 


Output for two-phase =2e, x 1-2 x La. 


Output for three-phase —4/3x ez x I=? x Ly. 


Take, for example, the case of a three-phase circuit having 
an output of 1,000 k.v.a., the unregulated pressure of which 1s 
9,000/11,000 volts, and it is required to keep this pressure 
constant at 10,000 volts. We obtain the current 

1,000 x 1,000 2 
= 4/3 x 10,000 =58 amperes, 
and the pressure 
€,=11,000— 10,000 =1,000 volts. 
The output is therefore 
— 1,000 
~~ 10,000 
If the differential connection were employed the regulator 


x 1,000 — 100 k.v.a. 


would be wound for a pressure of 3 =500 volts, so that the 


==, 
d Site: 
| for th De: 
pends dr... 
Itt gi. 
he "Uti: L. 
3, tetela 


EN 


compensate for the pressure drop in the transmission line. 
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maximum difference between the regulated and unregulated be varied over a large range. By using an induction regu- 


ressures would be 500 volts, and the output of the regulator , lator in this way the necessity of regulating the rotary con- 
would then be ( verter by means of wattless currents is avoided, and in some 


cases this method proves cheaper and more economical than 
that of regulating the excitation of the converter with the help 


of a reactance coil. 


—4/3 x 500 x 58, 
=50 k.v.a., 


that is to say, the regulator would only have to give half the 
output of that required in the case of the ordinary connection. 

The losses which exist in machines of this type are similar to 
those of an ordinary induction motor, and are usually very low, 
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Fie. 11.—Attromatic ELECTRICAL CONTROL GEAR roR HORIZONTAL 


Fic. 9J—HoRizoNTAL AIR-COOLED INDUCTION REGULATOR WITH AUTO- 
AIR-COOLED INpucTION REGULATOR. 


MATIC CONTROL GEAR. 


(d) For obtaining a pressure varying from zero up to a maxi- 
mum value. This is effected by connecting the two windings 
of the induction regulator in series and by arranging them in 
such a way that the secondary pressure e, will be equal to the 
primary pressure FE. | ‘7 = 

Induction regulators may be arranged either for hand operá- — 
tion or for automatic control. the latter being employed when 


being kept somewhere within the limits of 1-5 and 0-5 per cent. 
The power factor is also very good, owing to the fact that a 
very small air-gap is employed, and consequently the value of 
the magnetising current is kept low. 

The most important uses to which induction regulators are 
put may be classed as follows :— 

(a) For keeping the pressure constant at the end of a supply 
System. "I 


- 


Fig. 10.—ANoTHER VIEW OF HORIZONTAL AIR-COOLED INDUCTION 


REGULATOR WITH} CONTROL GEAR. Fic. 12:—DETATLS OF AUTOMATIC CONTROL GEAR. : 


very fine regulation is required, and some idea a3 to the degree 
of regulation effected may be obtained from a reference to 
Figs. 6 and 7. In the case of Fig. 6 the regulator used was 
operated by hand, whereas in the case of Fig. 7 the regulatoz 


(b) For increasing the pressure at a feeding point in order to 


i (c) In connection with rotary converters, in which connec- 
on it enables the pressure on the continuous-current side to 
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was automatically controlled by means of specially designed 
electrical control gear. The regulators employed when the 
above readings were taken were manufactured by Messrs. 
Brown, Boveri & Co. at their Swiss works, and the 
electrical control gear for automatically controlling the 
regulator was also of their manufacture. The diagram 
of connections shown in Fig. 8 is their standard arrange- 
ment of electric control. The movement of the induction 
regulator IR, by means of which the feeder pressure 
is being regulated, is effected by means of the auxiliary 
motor AM, which operates through reduction gearing and a 
suitable link, and thus brings about the necessary displace- 
ment of the rotor of the regulator. The motor 1s controlled by 
a rotary electro-magnet, E. This magnet dias a cam for operat- 
ing the reversing switch fitted on one end of its spindle, while 
on the other end is fitted a device: for braking or releasing the 
motor. The resistances of an automatic induction regulator are 
connected in series with the field winding of the magnet (across 
the low-pressure supply), so that the magnet is permanently 
energised. The armature of the maghet is connected across the 
rolling sector contacts of the regtilator, and so long as these 
sectors are in their mid position, mo. current flows. If the 


Fic. 13, —AvTOMATICALLY-CONTROLLED THREE-PHASE OIL-COOLED 
INDUCTION REGULATOR WITH AUTOMATIC PRESSURE REGULATOR, 
Orr-IMMERSED CHANGE-OVER SWITCH AND HAND-OPERATING GEAR. 


feeder pressure alters the sectors roll in one or other direction 
according to whether the pressure rises or falls, and a current 
at once flows in the armature of the magnet, and the motor 
AM is turned in a suitable direction, so that the position of the 
armature of the induction regulator is altered, and the pressure 
brought back to its normal value. Directly this has occurred 
the sectors of the automatic pressure regulator resume their 
normal position, and the current is agair cut off from the driv- 
ing motor. v | 

If, instead of keeping the line pressure constant, it is required 
to compensate for the pressure drop in the line, the regulator 
R is compounded by means of an adjustable shunt, so that any 
degree of compensation can be obtained. 

The object of the switch S is, that should the regulator 
reach either of its end positions, the motor is prevented from 
rotating any further, but it is so arranged that the motor can 
operate in the opposite direction if any alteration in the pres- 
sure takes place. 


Figs. 9 and 10 show two different views of a horizontal air- 

cooled induction regulator as described above. From these 
illustrations the position of the automatic control gear will be 
noted. Closer views of the control gear such as has been de- 
scribed above are given in Figs, 11 and 12. In Fig. 13 an oil 
cooled induction regulator is shown. This apparatus is arranged 
for use on a three-phase circuit and for automatic control. The 
automatic pressure regulatcr will be seen mounted in the centre 
of the white marble panel. Hand-operating gear is also pro- 
vided and it will be noted that the change-over switch, which 
is inside the frame of the switch panel, is of the oil-immersed 
ty pe. ; 
With such an electrical control as described.above the pres- 
sure can be maintained constant within + 1-per tent., but it is 
sometimes found that a finer regulation than this is required. 
It is possible to obtain as-close a regulation as £ $ per cent. by 
means of the special oil system of control employed in some 
cases by Messrs. Brown, Boveri & Co; but space will not per- 
mit of a detailed description of this system, ®- © . 

The author takes this opportunity of thanking. Messrs. 
Brown, Boveri for the assistance they have given. lum, and for 
their permission to publish the particulars and illustrations of 
their apparatus. wt Addis Rd T E 


POLYPHASE COMMUTATOR MACHINES AND THEIR 
. APPLICATION.* 


BY N. SHUTTLEWORTH, M.SC. 


Summary.—The author briefly deals with the main principles of poly- 
phase commutator machines and then considers from a practical and 
theoretical standpoint the various types,including the Latour motor, the 
Eichberg 3-phase shunt motor, the series commutator motor, both series 
and shunt cascade-connected commutator motors, and the Schrage 
variable speed shunt commutator motor. 


It will expedite matters first of all to enumerate the fundamental 
qualities possessed by an armature fitted with a commutator con- 
nected in series with a stator compensating winding in the presence 
of a rotating field. For 3-phase current the brush spacing on à 
commutator is naturally 120 electrical degrees. The closed circuit 
winding of the armature, so far as 3-phase currents passing in and 
out at the brushes are concerned, is equivalent to a delta-connected 


Fica. 2. 


winding. The three separate phases of a compensating winding are 
placed in series with three brushes respectively, and they are 
distributed on the stator in such a manner that the currents passing 
through them neutralise the armature currents at all points along the 
periphery. Let it be now supposed that the delta armature-winding 
is replaced by an equivalent star-connected winding terminating 
in the brushes; it would be found that the three phases on the 
armature possess exactly the same number.of turns as the com- 
pensating winding, and that they are wound immediately beneath 
and opposite in sense. For most purposes it is simpler to consider, 
instead of the true windings represented in Fig. l, the equivalent 
windings shown by Fig. 2. Each phase may then be considered 
separately, and it is sufficient to remember that the equivalent stat 
phase of the armature OA has the same number of turns, but is wound 
in the opposite sense to the compensating winding represented by AD. 
The presence of a rotating field causes an induced voltage to appear 
at the terminals of each winding. Since, however, the armature 
turns O A are opposed to the compensating turns A D, the induced 

Kc a eS nm 


* Abstract of a Paper read before the Institution of Electrical Engineers 
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voltage O A must be opposite in sense to the induced voltage A D, with 
the result that there can be no voltage between the terminals D and 
the star point O. These relations are shown in the voltage diagram, 
Fig. 3, from which it will be seen there can be no voltage between the 
terminals of the machine D E F, but that an appreciable voltage 
will be present at the armature brush studs represented by A B C. 
The frequency of the voltage at A B C depends of course upon the 


frequency of the rotating field. 


If it now be assumed that the armature rotates slowly in the same 
direction as the rotating field, the relative velocity of the field to the 
armature has decreased, and the voltage induced in the armature 
must decrease also ; no change can have taken place in the frequency 
of the voltage at the brushes, or in the magnitude of the voltage 
induced in the compensating winding, and the result will accordingly 
be as shown in the vector diagram, Fig. 4, where A B C is the armature 


voltage, and D E F the terminal voltage. 


Proceeding further, examine the result when the speed of the 
armature attains to that of the rotating field, namely, synchronism. 


Fig. 4. 


Fic. 3. 


The field has now no motion relative to the armature conductors, 
hence there can beno voltage induced in the armature, and the voltage 
in the compensating winding remains the same as in the previous 


cases ; the results represented by Fig. 5 are then obtained. 
The only remaining case is that of an armature speed higher than 


that of the rotating field ; the direction of cutting of the field by the 
armature conductors becomes reversed, and the phase of the voltage 
generated at the armature brushes is of opposite sense to the previous 
cases. Fig. 6 depicts the armature and terminal voltages under this 


condition. There are two observations to make from Figs. 3 to 6; 
one is that there is a different ratio of armature voltage to terminal 
voltage at every speed, and the other that the terminal voltage is 
exactly the same as regards magnitude as it would have been with a 
stationary field. The rotating field determines two things ; first, the 
seat of the voltage, namely whether it appears in the stator or the 
rotor; and second, the frequency of the voltage appearing at the 
armature and terminals of the machine. 

With these simple facts in mind the mode of operation of all 
commutator machines will become more clear. 
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Broadly speaking, there are two main types, classified according to 


Latour Motor. i 


The first motor to be considered is one built to the design of M. 
Latour in France. The published information being very meagre, 
it will be supplemented by showing the necessities for successful 
operation in a motor of this kind. Fig. 7 is reproduced from a Paper 
presented by R. Legouez at the Turin Congress.* _ | : 

The motor proper is fitted with a 3-phase compensating winding 
(1), and a 3-phase armature (2). Instead of using a separate shunt 
exciting winding the armature winding is used for this purpose, and 
an exciting voltage is impressed between the brush studs from the 
secondary (3) of a transformer, the primary of which (4) is connected 
to the supply system. The armature winding of the motor therefore 
carries in addition to the load ourrent an exciting current, which 


Fic. 7. 


produces the working field of the motor. The windings of the trans- 
former (3) carry only a wattless current, which is at right angles in 
phase to the voltage induced from the primary. The latter fact 
enables a very simple means to be employed for varying the terminal 
voltage of the secondary of the exciting transformer, and for this 
purpose the star point of the secondary is completed through a 
variable reactance (5). A voltage-drop due to the magnetising 
current flowing through the reactance (5) is exactly opposite in phase 
to the voltage induced in the secondary of the transformer ; since the 
voltage appearing in the windings (3) is constant under all conditions, 
the terminal voltage impressed on the brushes of the motor will 
depend upon the magnitude of the voltage-drop in the reactance, and 
the reactance is therefore a means of varying the impressed voltage 
on the field winding of the motor—this being done also without any 
change in phase. It will be observed that the reactance (5) is strictly 
analogous to the field rheostat of a continuous-current shunt motor. 
For reasons which will shortly be apparent, the transformer (3—1) 
must be made with a movable secondary, after the manner of an 
induction regulator. The phase of the voltage obtained from the 
secondary (3) may then be varied at will relative to the voltage in the 
primary (4) A constant voltage is impressed on the terminals of the 
motor, and if it be assumed that the counter-voltage of the machine 
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cannot differ appreciably from this value, the conditions are similar 


the method of excitation, namely: (1) Shunt. (2) Series The 
former implies constant field, which is usually associated with 
constant speed under load, and the latter with compound excitation 
with varying speed under load. 

Machines of the shunt type will be considered first. 

It is evident that a single-speed commutator motor is practically 
useless ; the only advantage over an induction motor is an improved 
power factor, but this is not sufficient to merit the increase in cost. 
The real advantage of a commutator machine is the possibility of 
speed variation, which can be accomplished without loss of efficiency. 
A variable-speed polyphase shunt commutator motor is the prototype 
of the continuous-current variable-speed shunt motor. The many 
speeds are obtainable by simple regulation of the field excitation. 


4 


to those of a continuous-current shunt motor, the speed remaining 
constant so long as the field strength is constant, and varying in- 
versely as the strength of the field. 

The author then discusses the motor by means of vector diagrams. 


EICHBERG THREE-PHASE SHUNT COMMUTATOR MOTOR. 


Another example of a variable-speed motor with shunt character- 
istics is the Eichberg 3-phase commutator motor. The original 
motor is represented by Fig. 8. The motor is simple an armature 
fitted with a compensating winding, and exciting voltages are im- 
pressed from the auxiliary auto-transformer, which is permanently 


* R. Legouez. Moteurs polyphases à collecteur. Congresso Inter. 
nazionale delle Applicazioni Electriche, Torino, September, 1911. 
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connected in star to the supply system, and is provided with tappings, 
each of which may in turn be connected to the brushes of the motor. 
It will be observed that by varying the ratio of the two arms in each 
phase of the auto-transformer there is a different ratio between the 
armature and compensating-winding voltages on the motor, and this, 
as previously seen, implies variable armature speed. 

The very fact that the armature and compensating winding have 
an equal number of turns and are wound in opposite directions 
prevents energy being transferred from stator to rotor, or vice versa, 
by induction. An auto-transformer connected in parallel cannot 
therefore act as a power transformer, and it carries only the wattless 
exciting current required by the motor. Speed regulation by the 
means described is a comparatively simple matter. 

Unfortunately, if good operation is to be maintained, this simple 
motor cannot be constructed with a sufficiently large number of turns 
in the armature to suit normal supply voltages. It is quite imperative 
in practical machines that the number of armature turns be consider- 
ably reduced. This being so, the auto-transformer at once becomes a 
power transformer, and delivers a portion of the total input of the 
motor direct to its armature at comparatively low voltage and heavy 
current. The effect of the change is considerably to increase the 
capacity of the transformer, and it entails also a massive controller 
to deal with the heavy currents between the transformer and the 
brush-gear. | 

The necessity for a transformer, however, vanishes when the stator 
and rotor turns are no longer equal, as it becomes possible for power 
to pass from stator to rotor by induction, and the functions of a 
transformer may be embodied directly in the motor in addition to its 
previous duties. 

The possible speed variation with this type of motor approximates 
to that for the Latour motor, but the output limits are considerably 
smaller. No proper provision can be made for commutation, which 
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is effected solely by the resistance of the brush contact. It is very 
doubtful if a 200 u, P. machine could be built at all, except for very 
low speeds. Altogether, the machine is very expensive and requires 
a large controller, and it is very unlikely that this type will be able 
to meet competition either in quality or in price. 
SERIES CoMMUTATOR MOTOR. 
This motor was suggested by Gorges, as early as the year 1891 ; 
difficulties with commutation, however, deferred the development 
until the phenomenon was more fully understood. Within the last 
few years these difficulties have been largely overcome, and motors 
of moderately large capacity are now in successful operation. In 
construction the stator is exactly similar to that of an ordinary 
induction motor, a winding of the required number of phases is dis- 
tributed in uniformly spaced slots along the periphery of a laminated 
iron core; the armature is similar to that of à continuous-current 
motor, and is likewise fitted with a commutator. "The extremities 
of the stator winding are connected to the motor terminals and to 
brush studs on the commutator, respectively; or preferably by 
means of a transformer. The characteristics of this motor are much 
more comprehensive and varied than those of the continuous-current 
series motor. The alternating-current motor can exert any required 
torque over a considerable range. Without series resistance it may 
possess a high starting torque and high running torque. With 
brushes placed for low starting torque, the standstill current is very 
small, and, therefore, starting devices are unnecessary. 
The speed-torque characteristic of the motor possesses a certain 
peculiarity at low speeds which prevents a large torque such as full- 
load torque being maintained in a stable manner below a speed which 


is approximately one-third of the maximum value, and this has an 
important bearing on constant-torque drives. Instead of the in- 
herent torque of the motor commencing to fall immediately the 
armature has started from rest, it gradually rises to a certain maxi- 
mum which is slightly higher than the starting torque ; then it begins 
to fall away in the usual manner as the speed increases further ; 
consequently if the motor starts against a load torque which remains 
constant, the inherent rise in the motor torque causes acceleration, 
which continues until the torque falls again to a value equal to that 
required by the load. Fig. 9 shows the speed torques curves of a 
100 h.p. 25-cycle 8-pole motor. 

Among other applications to which this motor may be put may be 
mentioned the driving of pumps, blowers, fans, calendering machines 
and calico printing presses. To a certain extent series motors are 
used for cranes and hoists, but as those required are usually of small 
capacity these services are better provided for by the single-phase 
commutator motor. To prevent racing in the event of load being 
removed due to breakdown or either abnormal oceurrence, a mechani- 
cal over-speed device may be fitted to the end of the shaft, which, 
when a certain speed has been attained, closes the circuit that 
operates and releases the main oil switeh. 

The simplicity of construction of the series commutator motor, 
the ease with which starting and speed regulation are effected, the 
high efficiency at all speeds, and the good power factor over a wide 
range, are all properties which are likely to make it of great service 
in many applications. 

(To be concluded.) 


ELECTRIC TOWING SYSTEM FOR THE PANAMA 
CANAL LOCKS, 


After a very thorough study of the entire problem of manceuvring 
ships through the locks of the canal by a board of consulting engi- 
neers who were appointel by the President of the United States to 
consider the question, it was decidel that ships should not proceed 
through the locks under their own power, and that a substitute for 
the ship’s power should embrace the following requirements :— 

(a) Ability to place the ship in proper relation to the lock. 

(b) Capability of keeping the ship to its course. 

(c) Accelerating and retarding the ship without rupturing the lines. 

(d) The lines when once attached should be used without change 
for lockage in flight. 

(e) A small number of skilled operators rather than a large number 
of unskilled men to co-ordinate. 


The towing system described in the following pages was designed 
and patented by Mr. Edward Schildhauer, electrical and mechanical 
engineer of the Isthmian Canal Commission; and the 40 towing 
locomotives and all electrical apparatus for operating the locks 
were built by the General Electric Co. of America. E 


TowiNG SYSTEM. 


In passing through the Canal from the Atlantic to the Pacific a 
vessel will enter the approach channel in Limon Bay, which extends 
to Gatun, a distance of about 7 miles. At Gatun it will enter à 
series of three locks in flight and be raised 85 ft. to the level of Gatun 
Lake. It may then steam at full speed through the channel in this 
lake for a distance of 24 miles to Bas Obispo, where it will enter the 
Culebra Cut. It will pass through this cut, which has a length of 
9 miles, and reach Pedro Miguel, where it will enter a lock and be 
lowered 30 ft. Then it will pass through Miraflores Lake for a dis- 
tance of 1j miles, until it reaches Miraflores, where it will be lowered 
55 ft. through two locks to the sea level, after which it passes out 
into the Pacific through an 8} mile channel. 

(The main features of the lock sites are identical, and the following 

brief description of the Gatun Locks, with special reference to the 
arrangement of the towing tracks, ship channels, inclines and 
approaches, is given to erable the reader to obtein a clearer con- 
ception of the towing scheme in general, as well as the more detailed 
description of the locomotive which is to follow. 

In the Gatun Locks there are two ship channels, one for traffic in 
each direction. The channels are separaied by a centre wall. the 
total length of which is 6,330 ft. There are two systems of tracks, 
one for towing and the other for the return of the locomotive. This, 
however, refers only to the outer walls. For the centre wall there 13 


only one return track in common for both the towing tracks. The 
towing tracks are naturally placed next to the channel side, and the 
system of towing utilises normally not less than four locomotives 
running along the lock walls. Two of them are opposite each other 
in avance of the vessel, and two run opposite each other following 
the vessel. The number of locomotives is, how ever, increased when 
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the tonnage of the ship demands it. Cables extend from the forward 
locomotives and connect with the port and starboard sides respec- 
tively of the vessel near the bow, and other cables connect the rear 
locomotives with the port and starboard quarters of the vessel. The 
lengths of the various cables are adjusted by a special winding drum 
on the locomotive to place the vessel substantially in mid-channel, 
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exerts the traction necessary for propelling large ships and climbing 
the steep inclines. _ A rack rail is also provided on short portions of 
the return track, so as to lower the locomotives safely from one level 
to the next. The steepest slope is 26 deg., or about 1 in 2-3, hence 
: the need will be seen for‘rack rail even on the return track, it being 
| noted that any traction locomotive?with the usual wheel drive, even 


Fic. l.—FrasT Trrat. Roun or Towrna Locomotives. BARGE RETURNING THROUGH QATUN Locks TO ATLANTIC LEVEL. 


When|the leading locomotives are started they will tow the vessel, 
while the trailing locomotives will follow and keep all the cables taut. 
By changing the lengths of the rear cables the vessel can be guided, 
and to stop the vessel all locomotives are slowed down and stopped, 
thus bringing the rear locomotives in action to retard the ship. 
Therefore the vessel is always under complete control, quite indepen- 
dent of its own power, and the danger of injury to the lock walls and 
gatesJis very greatly lessened. The illustrations (Figs. 1 and 2) 


show,how effectively the four locomotives keep a vessel under control `, 


with the brakes set, would begin to slide on a 16 per cent. grade, and 
therefore could not be controlled. With a rack rail however, 
traction is limited only by the capacity of the driving motors, and 
not by the adhesion of the wheel treads on the rails. 1 

The approach to the rack rail is oí a special construction, consisting 
of a hinged length of rail with under-sized and special shaped off 
teeth, so that the teeth of the pinion will mesh properly and prevent 
excessive strain on the pinion and the axle. A spring supports the 
free end of the approach section and restores it to its proper position 
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Fio. 2.—U.S. “ SEVERN " (TENDER) LEAVING UPPER East CHAMBER OF GATUN Locks. 


and in the centre of the channel. They also show general views of 
the lock walls, towing tracks and the inclines, the steepness of the 
latter being especially noticeable. ^. ' ^ E "d 
The towing tracks have a specially-designed rack rail extending 
the entire length of the track and located centrally with respect to 
the running rails. It is through this rack rail that the locomotive 


' after the locomotive has passelover. The rack rail is of the shrouded 


type, and each tooth space has a drain hole cast in the bottom so as 
to carry off the water and other accumulations to suitable drain 
pipes or ducts set in the concrete of the walls. A further feature of 
the rack rail is the projecting edges, which permit thrust: wheels 


attached to the locomotive to run along the under side and prevent 
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overturning of the locomotive in case some unforeseen operating 
condition should produce an excessive pull on the tow line. These 
thrust wheels serve to counteract the lateral component of the tow- 


^e > ST Es 


Fic. 3.—Cross SECTION THROUGH TowrNa LocoMOTIVE NEAR WINDING 


Drum. 


line pull, and the flanges act for emergency only, as the weight of the 
locomotive is, however, sufficient to prevent overturning with a 
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Three- phase 25-cycle 220-volt alternating current is used for 
operating the locomotives, and the current is supplied to the loco. 
motives through an underground contact system. The collecting 
device is seen in position in Fig. 3, it being adjacent to the 
rail on the side remote from the lock. Two T-rails form two legs of 
the three-phase circuit, and the third leg is formed by the main track 
rails. A specially-designed contact plough slides between the two 
“ T” conductors and transmits the power from the rails to the loco. 
motive. This contact plough aiso passes through the slot opening 


Fio 6.—S81ipEe ELEVATION OF Darvino GEAR, 


in the conduit cover, and is flexibly connected to the locomotive in 
such a manner as to follow all irregularities in the tracks and _cross- 
overs, and therefore ensures a continuous supply of power.] d 


LOCOMOTIVE DESIGN. 


The working parts of the locomotive are supported by two longi- 
tudinal upright side frames (1), Fig. 4, of cast steel, connected by 
transverse beams (2), Fig. 5. These frames are in effect deep rigid 
trusses, having upper and lower members connected by posts (5) and 


eae hire 


T3 


EE. ———- 


"om 


LIII — 


- "———— MÀ E. 


Fias. 4 AND 6.—S1pE ELEVATION AND PLAN or TowiNa LOCOMOTIVE. 


normal pull of 25,000 Ib. on the tow line. 
section in Fig. 3. 


This is illustrated in ctoss- | 


diagonal braces (6), Fig. 4. The middle; gportion zof,each frame hag 
its upper and lower members parallel_and horizontal, but the eng 
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Mm 
portions have their lower members inclined upwardly towards the 
enda of the frame. The pedestals (7) for the wheel axles (8) are 
located at the junction of these end portions with the middle portion, 
and are of the usual locomotive type, having vertical parallel jaws 
between which the journal (9) slides. Springs (10) are interposed 


' between the tops of the journal boxes and the tops of the pedestals, 


and the locomotive is thus mounted upon four wheels (11) carried on 
the two axles (8), the wheel base being 12 ft. and the overall length 
of the locomotive over 32 ft. : 
Each axle is driven by its own motor independent of the other, and 
as the construction is identical at both ends of the machine a descrip- 
tion’of one will suffice for both. A cast steel suspension bracket (12), 
Fig. 6, is hinged at one end on the axle. Its bearings (13), which fit 
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Fic. 7.—SEcTIONAL VIEW or CLUTCH SHAFT. 


the journals on the axle, are secured in place by caps (14), which are 
provided with oil cellars (15). The bracket is provided with bear- 
ings for a transverse jack shaft (16) parallel to the axle, and it has 
pillow blocks (17) for a countershaft (18), also parallel to the axle. 
It has a substantial horizontal platform (19) to support the driving 
motor (20), and its outer end is supported at each corner by two 
springs (21) placed above and below a stationary angle iron (22), and 
connected to the bracket by a bolt (23), so as to afford & yielding 
support in both upward and downward movements of the bracket. 
The motor (20) is of the three-phase slip-ring type, enclosed and 
identical to the rugged steel mill design, and it is geared by a pinion ($4) 
and spur gear (25) to the countershaft (18), which carries a pinion 
(26) meshing with a spur gear (27), Fig. 7, keyed to the jack shaft 
(16). On the outer side of the spur gear (27) are formed clutch teeth 
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Fro. 8.—SEOTIONAL View or AXLE SHAFT. 


which co-operate with similar teeth (28) on the adjacent side of a 
gear (29) which is sleeved upon the jack shaft, and can be slid length- 
wise thereon to engage and disengage the clutch teeth. The means 
for sliding this gear consist of a disc (30) secured to the gear and 
having a central hub (31) fitting over the end of the jack shaft, 
Fig. 7. A rod (32), Fig. 7, runs through a central hole in the shaft 
and through the centre of the hub (31), to which it is connected by 
the nuts (33) in such a manner as to permit the disc to rotate with 
the wheel, and at the same time cause it to slide the wheel axially 
when the rod is reciprocated. A pinion (34), Fig. 8, is keyed to the 
axle (8), and is wide enough to mesh always with the gear (29), so 
that when the clutch teeth (28) are engaged the motor will propel 
the locomotive by the adhesion between the wheels (11) and the rails 


of the track, and this only when running without load and between | in Fig. 6. ; 


inclines, 
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When the locomotive, however, reaches one of the inclines between 
the locks, the grade of which may be as much as 44 per cent., or when 
it is towing a ship, the cog rail system is utilised to enable the loco- 
motive to climb the grade and exeri traction necessary for pulling 
large ships. The cog or rack rail is laid between the track rails, and 
the locomotive is provided with & cog wheel or rack pinion (35), 
Fig. 8, secured to or integral with a sleeve (36), which rotates freely 
on the axle. A gear wheel (37), secured to or integral with this 
sleeve, meshes with a gear (38), Fig. 7, turning loosely on the jack 
shaft. Clutch teeth (39) on this gear can be engaged by the teeth 
(40) on a clutch (41), which is splined to a jack shaft. A two-armed 
lever (42) fulerumed on & bracket (43) straddles the shaft (16), and 
is pivoted to a collar (44) riding in a groove in the clutch (41). The 


Fic. 9.—CLUTCH OPERATING MECHANISM. 


lever is connected by a link (45) with one end of a lever (46), Fig. 7, 
turning loosely on a vertical rock shaft (47). An elastic arm is keyed 
to the shaft and engages lugs on the lever (46). The arm (48) is com- 
posed of a laminated flat steel spring, Fig. 9, and a second arm (49) is 
keyed on the shaft and connected by a rod (50) with a handle in the 
cab of the locomotive. The handle can be locked by a suitable latch 
and notched quadrant, and the other end of the lever (46) is pivoted 
to the rod (32), so as to throw out the clutch (28) when the clutch (40) 
is thrown in, and vice versa. The elastic arm (48) serves to throw 
the clutches automatically; it being understood that the four jaw 
clutches in most cases do not mesh when thrown, but the operating 
handle is thrown full stroke and locked. This puts the springs under 
heavy tension. ' The locomotive is then started slowly, and when the 
clutches are in alignment the springs throw them without any 
attention by the operator. The two rocker shafts at Opposite ends 
of the locomotives are connected by the rods (52), pivoted to the 
rocking arms (52a) on the shafts and to an intermediate lever (52b) 
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Fie. 10.—Front View or TRACTION Motor UNIT. 


fulcrumed on the pedestal supporting the winding drum. Fig. 10 
will be of assistance in making clear the foregoing description of 
the clutches and gear. | 

The two traction motors (20) are controlled by suitable controllers 
installed in the cabs at the ends of the locomotives ; and the circuits 
are such that both motors can be controlled from either cab, and can. 
be operated singly or in multiple as desired. Current is taken from 
the supply conductors by a special current-collecting device, as 
shown in Figs. 3 and 4 previously described. It will be observed — 
that each motor, with all its gearing and clutches, is mounted inde- 
pendently of the frame of the locomotive, to which it is connected 
only by the springs (21), which give an elastic support for the outer 
end of the bracket (12) on which the mechanism is carried, as shown 


(To be concluded.) 
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" With this issue of THE ELECTRICIAN is published (gratis) the annual 

Tables of Electricity Supply. Each copy should contain these Tables, and 
| complaint of non-receipt should be addressed to ‘‘ The Publisher '' at once, 
The Tables will be published separately in a few days, price 2s. 6d. net, 
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SPECIAL NOTICE. 


` 
a 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THE 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but not later than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 

. ean be accepted up to FIRST POST THURSDAY MORNING. 


THE CONTROL OF PUBLIC UTILITIES. 


The control of Companies engaged in public utilities is a 
difficult subject, which is exercising the minds of many 
people at the present time. It is felt that when a Company 
thus engaged has so far developed its business as to earn a 
reasonable profit there may be a tendency on its part to 
call a halt in development. On the other hand, the public 
may desire further progress. Or, again, the public may 
very possibly be ignorant of the facilities which might well 
be made available by the Company, through ignoring 
lack of development of these very facilities. For example, 
some years ago the public were well acquainted with elec- 
tric lighting, but the Companies at that time concerned with 
this new form of illumination did not trouble much about 
the sale of electric power. The public in those days would 
have clamoured for electric power at reasonable rates if 
they had known what is common knowledge to-day. Itis, 
therefore, highly desirable to stimulate a progressive policy. 

In the United States these matters are largely in the 
control of Commissions, which regulate the maximum rates 
that consumers shall be charged. This method appears to 
serve very well, but it will no doubt be realised that a Com- 
mission, in its decisions, must always lag behind the policy of 
a really progressive Company, for the simple reason that the 
latter, in order to develop its business, would take certain 
risks that a Commission would not feel justified in forcing 
upon the Company. This being so, we reach the conclusion 
that progressiveness in a Company is more important than 
the enforced decisions of a Commission. Nevertheless, a 
Commission can carry out very useful work. It can permit 
certain maximum rates which are desirable, and certain 
profits without which a business cannot be properly de- 
veloped. Some of these facts are pointed out in a recent 
Paper by Mr. F. G. Baum, on the “ Best Control of Public 


| Utilities,” read before the American Institute of Electrical - 


Engineers. It is self-evident that satisfactory commercial 
progress cannot be made unless capital is permitted to 
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earn a satisfactory dividend ; yet this is not always realised 
by the public. By means of Commissions it is possible to 
allow a good average return on capital, even including the 
necessarily unremunerative period at the beginning of the 
enterprise, and when such a return is backed by a Commis- 
sion the public cannot well object that the Company is 
reaping a reward that is not its due. On the other hand, it 
does not seem to be realised in the United States that exten- 
sions of works and plant involve an unremunerative period 
just as much as does the original enterprise, and that it is 
highly desirable that an extra return should be allowed upon 
the capital expenditure upon such extensions. Mr. Baum 
points out that if the capital of a Company earns nothing 
at the start and becomes remunerative at the end oi six 
years the loss of interest amounts to about 18 per cent. on 
the investment. Thus, all unremunerative extensions should 
be treated in such a way that 10 to 20 per cent. on the 


capital should be earned on account of these initial periods. 
When we come to general extensions of business we find 


that this part of the subject is bound up very closely with 
the question of class rates. Unfortunately, there is o:ten 
a lack of understanding of this important part of the ques- 
tion. People are quick to realise that if two separate 
generating stations were put down side by side, one to give 
electrical energy for light and the other for power, the 
former would have to charge à very much higher rate per 
unit than the latter. Although the same principle holds 
when the two works are combined, and although both the 
power consumers and the light consumers benefit by the 
combination, there is often a difficulty experienced in 
realising that a uniform rate cannot be given from the 
single station. The same thing applies largely to railways, 
vet no one complains that goods traffic and passenger 
traffic are charged on entirely different bases. Although 
we may eventually reach a time when electrical energy, 
whatever the use, will be supplied at a very low flat rate, 
we have not yet reached that fortunate age, and there is, 
consequently, no denying that at the present time satisfac- 
tory progress can only be made by means of a proper 


application of class rates. 


REVIEWS. 


ies of the undermentioned works can be had from THE ELECTRICIAN Offices, ye 


Co 
nn on receipt of published price, adding 3d. fcr books published under 2s. 
] , 


10 per cent. for abroad or for foreign books. 
— c 


Co-Operation and Co-Partnership. By S. L. Price, M.A. Pp. 
(London: Wm. Collins, Sons & Co.) 1s. net. 

This useful and informative little volume is divided into two 
approximately equal parts, dealing respectively with what 
co-operation and co-partnership have failed to do, and what 
they have succeeded in doing. The first six chapters of Part I. 
are mainly eoncerned with various unattainable ideals, mis- 
takenly set forth as certain to be compassed either by co- 
operation or co-partnership, more particularly the expectations 
of J. S. Mill and those of the Socialists, arising from imperfect 
and erroneous analyses of the industrial system. The large 
amount of space devoted to defunct economic theories, such as 
that of the ** wages fund," would be more usefully employed 
m extending the positive portion of the book. For readers 
acquainted with these theories will surely be aware of their 
refutation, and. it can serve no useful purpose to recall them. 
The last, chapter contains a fair statement of the nature, and 
reasons for, the objections which Trade Union leaders rare 
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against co-partnership and profit-sharing, and sums up the 
author's conclusion in the statement that “ there are no endur- 
ing grounds for feeling grave disappointment, if neither co- 
operation nor co-partnership is entitled to be conceived or 
described as a panacea.” , 

Part II. opens with the development of the industrial co- 
operative movement from its initiation in 1844 by 28 poor 
weavers in-the Lancashire town of Rochdale—the “ Rochdale 
Pioneers "—who each subscribed a sovereign in small weekly 
contributions, and with this tiny capital of £28 stocked a little 
shop, ohiefly with groceries, to supply the contributors' families 
with sound goods at current prices, the profits being shared out 
annually in proportion to the amounts purchased. In 1904, 
60 years later, the English and Scotch wholesale and retail 
Societies which have been the outcome had a capital of over 35 
millions, a turnover of 86 millions, with an annual profit of over 
10 millions. 

Co-operation and Trade Unionism are noted as largely 
marching together, and the fact is mentioned that both are 
restricted mainly to the prosperous working classes. Some 
notice might well have been taken of the adverse effects of the 
growing tendency during the last 15 years or so of the Trade 
Unions to develop into political societies, largely in the grip of 
the small but energetic Socialist sections, to the visible detri- 
ment of their industrial efficiency. The growth of co-partner- 
ship, chiefly in connection with gasworks, is briefly dealt with, 
and the possibilities of its extension in other directions dis- 
cussed. Brief references are made to the beneficial results of 
Danish agricultural co-operation and of its development in 
Ireland, and the author insists on the great importance of 
establishing “ credit banks." G. W. poe T. 
Neue Bauart fur Wasser-Turbinen-Avlagen. By 

HALLINGER. .Pp. 33. (Munich: Jos. C. Huber.) 

This publication, which has reached us for review, is only 
indirectly of electrical interest. It relates to the arrangement 
of horizontal turbines for falls between 10 ft. and 100 ft., 
dealing with the utilisation of large volumes of water. It is 
published by the firm of J. C. Huber, of Munich, and is provided 
both with French and English translations, which face the 
German text. It is claimed for the Hallinger system that 
great savings can be effected in the cost of the uecessary build- 
ings by the use of their patented designs, this saving being 
estimated at something between 30 and 50 per cent. A large 
number of plates, showing different designs for the lay-out of 
plant, are included in the pamphlet, but the whole matter 1s 
somewhat. out of our province, and is concerned more with the 
borderland which divides the field of the hydraulic engi- 
neer from bhat of the man oi finance. The argument is not 
in any way concerned with the design of the turbines tham- 
selves, but rather with the arrangement of the plant in situ, 
and the possible saving in the cost of buildings. It 15, in fact, a 
protest against the form of design which is to some extent 
becoming stereotyped. 

The “Mechanical World” Electrical Pocket Book for 1915. 
Pp. 302. (Manchester: Emmott & Co.) 6d. net. 

This pocket book seems to vary very little irom year to vear ; 
precisely how long it has been in existence we do not know, 
but it is doubtless well known to our readers. From a cursory 
comparison with last year’s issue we have been unable to find 
much that is notable in the way of addition or subtraction ; 
the pages of the two issues ccrrespond very closely, but doubt- 
less in some minor points, It has been revised and kept up to 
date. The preface indeed draws attention to several novelties 
that have been introduced in the form of paragraphs dealing 
with phases of electrical work, which have of late years ac- 
quired increased importance cr have been previously inade- 
quately dealt with. The book contains much matter of prac- 
tical interest, and we should feel inclined to recommend that 
rather less attention be paid in future, having regard to the 
space at disposal, to matters of design—e.g., with regard to 
transformers and such like. These things can only be.very 
inadequately treated in a few pages, and the bald statement 
of such complicated formule as occur on pp. 62 and 91 con- 
tributes little to the understanding of the subject. 


JOHANN 
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THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
| . BY H. W. MALCOLM, D.SC. 
(Continued from page 595.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 


sible, distortionless. The problem is attacked from first principles in | 


order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced ; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tablesand diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 
processes by which they are obtained. 


. PART IH. 
THE LOADED TELEGRAPH CABLE. 


"The employment of loading in cable and long-distance 
telephony has been attended with such phenomenal success 
that it is of the greatest importance to ascertain whether any 
corresponding improvement can be expected from loading in 
telegraphy. The question is of especial interest in sub- 
marine telegraphy where the line cannot be split up into sections 
and worked through repeaters as on land. 

In order that the effect of artificial increase of inductance in a 
telegraph cable may be rendered evident the cable is replaced, 
as before, by a meshwork, the number of meshes of which is 
increased until it ultimately coincides with a cable of uniformly 
distributed constants. | 


SINGLE INDUCTIVE MEsH. 


Taking the simplest case of all first, suppose that the capacity 
of the cable is concentrated in a single condenser KI, as in 
Fig. 29, in series with a coil of resistance RI and inductance LI. 
The periodic current may be written down at once. It 1s, 


symbolically, 
tpt 
"m E | ha eae 
| 1 
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Let R^ 100’ °° that when KRI?=4-352 seconds, 2 


—0-04352 second, and when R is 2-1856 ohms, L=0-0951 henry 
per n.m. Then 4L/KRP.R is a small quantity (=34), and 
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Curve A, Fig. 29, is plotted from (2) and Table XVII. 
Curve B is reproduced from Fig. 1. The current now starts 
from zero, instead of from the steady value which it would attam 
if the condenser were short-circuited, passes quickly to a 
turning-point which is not far short of that value, and then 
falls off slowly to zero. The rate of increase at the beginning 
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may be obtained by differentiating (2), and putting t=0, from 


,,/4d€ E. 1 DC 
which (5) "H7 993.1 4482 x 10 €, It is indicated by 
the tangent line through the origin of co-ordinates. The 
steepness of the initial rise and the slowness of the subsequent 
fall are due to the smallness of the coil time-constant L/R 
compared with the condenser-resistance time-constant KRP, 
and by readjusting them the curve could be made to rise and 
fall as desired. Ín the present instance the effect of the 
inductance is practically zero at 0-2 second. 

Two InpucTIVE MESHES. 


Now let there be two meshes as in Fig. 30. The periodic 
current C, in the second mesh is given by— 20008 
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Curve A, Fig. 30 is plotted from (3) and Table XVIII. 
. Curve B is reproduced from Fig. 2, for two meshes without 
inductance. The two curves lie closely together except at 
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horizontal at the start, whereas for the meshes without in- 
ductance it makes a finite angle with the horizontal. 


THREE INDUCTIVE MESHES. 


When there are three meshes the current in the third mesh is 
found, as before, by writing down the determinant giving the 
periodic solution and applying the rules to obtain from it the 
telegraphic solution. In this case, as there are three meshes 
there are three terms with an exponential factor in the expression 
for the current EF ING | 

| Be B Ji 24b: 
3e 3L sinh A / 1—5 
C= len LY KRB.R 


Curve A, Fig. 31, is plotted from (4). Curve B is reproduced 
from Fig. 3 for the same meshes devoid of inductance. Curve 
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Curve A. DIR ERO 00; Current in third mesh. 
" C. Infinite subdivision ; L=0. 


C is the arrival current for the cable of the same constants 
uniformly distributed, without inductance. Curves A and C 
coincide initially, afterwards diverging widely on their way to 
the attainment of the same steady value. Curves A and B 
run together at about 1} second, after which Curve A is slightly 
The effect of inductance in converting Curve B 


the upper. 
into Curve A is evidently to cut away from the lower part of the 
x curve, afterwards adding slightly to the upper part, thus 
Y rendering the current curve more steep. 
3 Four INpucrIVE MESBES. 
$ When there are four meshes, as in Fig. 32, the current in the 
S feurth mesh is found as before to be 
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(S =0, d sh j | . 
dt /, and the current curve for the loaded meshes is KRi/?/100, and is therefore greater than unity, it follows that 
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the quantity under the root in the last term is negative. Turn- 


ing it about, the term may be written in the form 


-= . Rt /48(2--V/2)L 
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which is that of a decaying oscillation. Curve A, Fig. 32, is 
plotted from (5). Curve B is for four meshes without in- 
ductance, and Curve C for the cable without inductance. 

This process, of increasing the number of meshes step by 
step, might be continued indefinitely. But it has been carried 
already far enough for the general character of the result to be 
evident. As the number of meshes is increased the number of 
terms in the series representing the current in any mesh 
increases, and since the quantities subtracted from unity under 
the root signs increase with the subdivision, it follows that the 
terms will all be of the transient oscillatory type, except 
perhaps a few at the beginning. Again, taking Figs. 30, 31 
and 32 in turn, it is seen (a) that with increase of subdivision 
the point where Curves A and B, with and without loading, 
practically coincide moves further to the left, i.e., occurs 
earlier; (b) that both curves in their later stages tend to 
approach Curve C for uniform distribution ; and (c) that the 


Microamperes per voli: 


HHF 
SEER 


[0 02 04 06 O8 10 


Seconds. 
Fia. 32.—Four Inpuctive MESHES. 
Curve e AR ae Current in fourth mesh. 


»» 


», C. Infinite subdivision. L=0. 


nitial difference between Curves A and B tends to increase. 
When the subdivision is infinitely fine, Curve B coincides with 
Curve C throughout, and we should expect, therefore, that 
Curve À would also coincide with Curve C in its later stages, 
but initially the divergence would increase, and the horizontal 
portion of Curve A would tend to increase. In general terms, 
therefore, the effect of mductance is to stop-back and steepen 
the arrival curve initially. 
(T'o be continued.) 


CONDITIONS AFFECTING THE VARIATIONS IN 
STRENGTH OF WIRELESS SIGNALS. 


We give below some account of the discussion which tcok 
place in London and Liverpool on Prof. E. W. Marchant's Paper 
on this subject. An abstract of this Paper appeared on p. 621 


of our last issue. 

Mr. W. DUDDELL, in opening the discussion, said that he intended to 
confine his remarks to the problems of the measurement of wireless 
signals, because he felt that the number of rosults that had been accumu- 
lated were not yet sufficient to form-any real theory on propagation. He 
had felt for some time that what was wanted was a complete systematic 
investigation carried out from one station extending over a considerable 
time and covering & very wide area, in order to be able to compare the 
results in all directions. Mr. Duddell referred to the proposed observa- 
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tions during the eclipse of the sun in August last, which were abandoned 
on account of the war. The programme for making the measurements 
then discussed showed how very difficult it was to be certain that local 
conditions remained the same. The author's calibrating circuit had got 
over that difficulty somewhat, but the proposition made at Brussels was 
to go further and to make a fixed radiating circuit to act on the aerial 
itself. With regard to the transmitting station, a similar difficulty arose, 
and they proposed then to adopt the method of Mr. Brown of a rec. 
tangular square in order to measure the magnetic component of the field, 
which would act to some extent as a check on the radiating properties of 
the transmitting aerials. With regard to the recording of the instru- 
ments, he took issue with Dr. Marchant on the question as to whether 
the Einthoven was the only instrument that could be used. Prof. 
Ayrton and Mather pointed out some 20 years ago the essential feature of 
making the coil of à moving-coil galvanometer as small as possible in 
order to get a high sensibility in a small period, and lately Prof. Abraham, 
in Paris, had constructed & moving-coil galvanometer which was, he 
thought, quite as sensitive as the Einthoven galvanometer, besides which 
it had many other advantages. There was nothing secret in it; it was. 
simply carrying to a limit the smallness and the narrowness of the coil. 
Using a galvanometer of that type, Prof. Abraham had got a sensibility 
of the order of 100 to 120 meters per milli-ampere, and had been able to 
get deflections from time signals in Arlington, near Washington, from the- 
Paris Eiffel Tower. He had also been able to compare the difference of 
longitude between Arlington and Paris, and it was interesting to know 
that deflections of as much as30 mm. were obtained from the Paris sparks. 
That showed that they were on the verge, at any rate, of getting sufficient 
sensibilitv from another type of instrument. As to the possibility of 
using an instrument without any damping at all, it was possible with 
such an instrument to get sufficient sensibility, but one did not seem to. 
get much tuning. 

Mr. R. N. VyvvaN apologised for the absence of Mr. Marconi. In con. 
nection with trans-Atlantie work they had had some observations taken 
in regard to the strength of signals at Glace Bay and at the same time had 
observations taken at their station at Letterfrack, which was only 8 miles 
from Clifden, and although Letterfrack was only such a short distance 
from (Clifden, they had noticed that the variation in the strength of 
signals at Glace Bay coincided with the variation of signals at Letter- 
frack. That rather pointed to the cause of the variation being local at 
the transmitting station. It was very difficult to come to any con- 
clusion as to what was the cause of that variation until, as Mr. Duddell 
had suggested, some organised system of observation among all the 
various workers in wireless telegraphy was put forward to record from 
one particular central station a series of observations extending over & 
considerable period. 

Dr. W. H. Eccrzs congratulated the author on his very careful study 
of the Einthoven, which, to his mind, was going to be one of the most 
uscful features of the Paper. The showing up of the instrument’s 
capabilities and the method of coping with its variable sensitiveness 
would be very useful when the time came for a great many people acting 
in concert to make observations at different places at different distances 
on the same signals. He hoped that when the time came all those who 
had Einthoven galvanometers would find time to utilise some such method 
as was outlined in the Paper along with Dr. Marchant. He did not pro- 
pose to go into the rather voluminous theories that had been propounded 
by various people to account for the differences in propogation under 
different cireumstances, because that was very fully gone into in the 
Paper; but as regards the difference between day and night signalling, 
rather than mention anything about any theory, he would like to point 
out one or two observed facts. For instance, in travelling across the 
Pacific he found that with a 2 kw. ship station operators were expected 
regularly to communicate for at least 2,000 miles by night, and it was not 
a matter of freak communication, but of regular communication. Freak 
signalling extended to 3,000 miles, even in summer. He had himself 
signalled 2,500 miles in summer. If one compared the figures just men- 
tioned with the figures got by the same plant in the daytime one would 
be struck by the fact that in the daytime those same ships could com- 
municate for only 200 miles or less. That was a ratio of 10 to 1 in dis- 
tance. Asto the effect of rain in Paris on tho strength of signals received 
at Liverpool. Mr. Vyvyan had pointed out that local conditions were the 
cause of variations in signals, and he, personally, had found that one 
could expect on occasions anything from 20 or 30 per cent. variation in the 
signals reccived through the change in the insulating resistance of the 
aerial. 

' Mr. J. E. TAYLOR proposed to confine his remarks entirely to the 
theoretical side of the subject. It would be agrecd that the point of 
prime importance was to arrive at a satisfactory explanation of why 
those variations occurred in order to know how to cope with or alleviate 
them. His faith in any of the speculative theories yet put forward was 
very frail, and of all the irresponsible theories that of the heavily ionised 
upper atmosphere was the one whose claim was the most unfounded. He 
failed to see that there was any justification in fact for the assumption 
that the upper regions of the atmosphere could possess a conductivity 
approaching the value necessary either for reflection or for guidance of 
waves, and one objection that he raised to the theory as it stood was 
that it was necessary to suppose that there were banks of highly ionised 
air which acted as reflectors, and which varied in form from time to time, 
and so produced variations of signals. For long waves to produce any 
appreciable deflection they must be of huge size, and not too irregular in 
their lower surface, and he thought it was not very feasible that those 
huge banks of ionised air could vary with sufficient rapidity to produce r 
variations that were observed. As to another possible solution. he would. 
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suggest the following as at least indicating a likely direction of inquiry : 
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Prof. G. W. O. Howe said that all those who had done any work of the 
nature under discussion knew that high-frequency work abounded in 
pitfalls. He also had made observations on the signals sent out from 
Paris, but his object was, if possible, to do away with all detectors. He 
simply kept a Duddell thermo-galvanomceter coupled to the antenna, and 
measured the actual electrical field set up in London due to the Eiffel 
Tower signals. The difficulty in that method was that one wanted a 
long dash sent from the station, and then the thermo-galvanometer 
gradually obtained its maximum reading. A dash was not much good 
unless it took about 10 seconds, during which time they were quite at the 
mercy of every atmospheric, and, of course, at the mercy of the Ad- 
miraltv, which, in London, was worse than any atmospheric. Even if 
one listened in to sec if the signals were pure one was no better off, 
because the arrangement of the thermo-galvanometer was à very un- 
selective one. It spoilt any tuning, and the antenne picked up any- 
thing that was going, so that the method involved great difficulties, and ho 
could not fail to see the great advantages of using an Einthoven gal- 
vanometer in order to see what one was doing. Some very interesting 
results had lately been obtained by Mr. Balsillie in Australia, showing 
that very little alteration of the wave-length caused absolutely different 
curves over the 24 hours. Similar results had also been obtained by 
Poulsen stations working in America. He was looking forward to a more 
detailed account of Mr. Taylor's theory. It seemed that it might 
account for something. but it was rather difficult to imagine that it could 
account for all the wonderful peculiarities that had bcen recorded. 


Prof. E. W. MARCHANT, in reply, said he entirely agreed with Mr. 
Duddell that the number of results obtained were insufficient. The 
Paper was rcally intended more than anything else to stimulate accurate 
observations of the records of signal strength, because it was only by 
means of a large number of observations that they could possibly hope 
to arrive at any satisfactory theory. As a matter of fact, he put up his 
theories to be knocked over, and had been somewhat disappointed that 
thev had not been knocked over more than had been the case. Calibrating 
on the aerial was extremely difficult, but, of course, if it could be done, 
it was much better than calibrating on the secondary. Mr. Duddell's 
description of Prof. Abrahain’s experiments was very interesting. lt 
seemed that the Einthoven was by no means the only instrument, but it 
was certainly one of the best at the present time. Mr. Vyvyan's account 
of his experiments in the Pacific were also very interesting. The Pacific 
was, of course, a wonderful place for wireless signals. He had come to 
the same conclusion as Dr. Eccles, that observations were affected by 
local conditions. He was very interested in Mr. Taylor's suggestion 
that the cause of the increase in signal strength was due to what he under- 
stood to he artificial heightening of the aerial due to the effect of atmo- 
spheric electricity. The only criticism of the theory he could see at the 
moment was why was the effect different in different directions from the 
acrial * With an acrial of that sort one would expect a similar effect 
in all directions. 

Mr. TAvLon here interposed the remark that there were two aerials 
in each case. 

Prof. MARCHANT, continuing, said that the receiving aerial might act 
in the same way. He would be very glad to receive Mr. Taylor’s further 
observations. Mr. Campbell-Swinton had referred to tho use of a 
magnetic detector instead of a crystal detector. Of course. the magnetic 
detector was very much mor» reliable than the crvstal detector, but the 
reason he did not use it was because he could not get sufficient sensibility 
with it. Mr. Coursey had referred to a suggestion by Dr. Fleming of 
taking simultaneous signals in London and Liverpool. He hoped very 
much after the war was over that that might be done, as undoubtedly 
such observations would be of very great value. He did not get any 
trouble at all in his buzzer contacts, and did not think there were any 
errors in his observations due to that cause. Prof. Howe had referred 
to the use of direct reading instruments, and at the same time pointed out 
the difficulties of using them. Personally he had found it quite hopeless 
to try and measure direct in the aerial. 


To make an oscillating circuit radiate strongly it was necessary that it 
should produce a well distributed electrical field, and as the conductor 
of an oscillation was opened so as to increase the spread of the electrical 
field the radiating power also increased. The prime function of the 
antenne of a wireless transmitter was to produce that spread or dis- 
tributed field. If they took into consideration the fact that in the 
atmosphere there was a normal potential gradient it would be clear that 
the antennz of a wireless station had an appreciable field due to that 
atmospheric gradient located upon it—/.c.. the antenn:e had superposed 
upon the field which was due to the excitation of the antenne another 
field due to the atmospheric potential gradient. That superposition of 
the atmospheric potential gradient had in effect the property of gradually 
increasing the spread of the electrical field from the antenne in an upward 
direction. He submitted that the result was that that field, which thon 
formed part and parcel of the field located upon the antenne, gave rise 
to what he might call à high level component of the radiation, so that 
they might regard radiation given off from an antenna as being partly 
made up of the normal, or low level, radiation, and partly of that high 
level radiation component. The same thing, in an inverse sense, held 
in a receiving antennae, which also had that atmospheric electrical field 
located upon it. The question was where did the field terminate, how 
high up did it go * Of course, it would go just so high as to encounter air 
which was sufficiently ionised to destroy the field, but that degree of 
ionisation was far below the degree that was necessary to produce the 
conductivity that had been so frequently referred to in theories on the 
subject. 

ADMIRAL JACKSON said it had struck him what an extraordinary field 
the Pacific was for getting long signals, and it seemed to him that if they 
wanted to got at a satisfactory solution of what affected the strength of 
signals the Pacific was tho best arca to work in. 

Mr. A. A. CAMPBELL SWINTON said that facts were too few at present. 
to form any certain theory as to what the influences were which affected 
the signals. He was surprised that the author had been so successful 
in getting measurements with such a very difficult piece of apparatus to 
keep in constant uniform order as a crystal detector. Most people found 
crystal detectors very variable articles indeed. He noticed that the 
author had a calibrating device whereby he could calibrate his detector : 
but, of course, it would be very much better for measurements of that 
description if they could get some instrument of sufficient sensitiveness 
which would work without a crystal detector at all. The difficulty was 
that all such instruments were comparatively insensitive. No one could 
confer a greater favour upon a comparatively new science than by 
devising some instrument that would measure those oscillations accu- 
rately without having to have them rectified. He was rather astonished 
that the Marconi magnetic detector was not tried. Possibly it was not 
quite so sensitive as the crystal, but, from the nature of things, it must be 
much less liable to alter its sensitiveness. 

Mr. P. R. Coursey, speaking on behalf of Prof. J. A. Fleming, said 
that the Paper was of considerable interest to them, as in the early part 
of last spring they had begun to carry out measurements of a similar kind 
at University College, London, on the wireless signals coming from the 
Eiffel Tower. He had written to Prof. Marchant asking if he might 
co-operate with him in order that the changes in signal strength occuring 
simultaneously at London and Liverpool could be investigated. Tho 
arrangements employed were as follows : The signals were received on an 
Einthoven galvanometer through the usual form of tuner. In order to 
calibrate the galvanometer the following plan was adopted. Two coils, 
of which the actual inductances at various distances were known, were 
used, so that by measuring the primary current by a hot wire ammeter, 
the value of the secondary current could be determined, This secondary 
current was made to take the place of the antennz current, and by this 
Means it was possible to repeat the deflections of the Einthoven galvano- 
meter produced by the Paris signals by à known current in an artificial 
antenna using the same frequency. The results of the observations 
were plotted out in diagrams, and a similar diagram to that shown in the 
Paper, showing the observed signal strengths plotted as ordinates in 
terms of the time, represented by the different days of the month, was 
obtained. This diagram, a slide of which was shown to the* meeting, 
showed the same curious variations in signal strength as in Fig. 11 in 
Prof. Marchant’s Paper. In their chart it appeared as if the greatest 
falling off in the signal strength occurred when it was clouded both in 
London and in Paris, but he did not think that any generalisation could 
be drawn from particulars of this kind extending only over a short period 
oftime. Before any valid conclusion could be drawn it would be neces- 
sary to have an antenne set up near to Paris, and an automatic record 
kept of any variations in signal strength occurring close to the signal 
station.. Moreover, such an antennz should be in duplicate, one antenna: 
being earthed and the other non-earthed. In the observations so far 
taken Prof. Marchant had nothing to show definitely whether these 
variations in signal strength were due to something happening at Paris, 
or in London or Liverpool, or in the region between. If signals from 
Paris had been recorded simultaneously in Liverpool and London, over a 
considerable period of time, some useful data to work upon might have 
been obtained. Prof. Fleming could not believe that in such a short 

istance as 200 miles such variations in signal strength which had been 
observed in London were entirely due to ionisation of the air. He had 
already ‘several times expressed the opinion that in such short distances 
transmission thore was a considerable degree of propagation through and 
Over the earth’s crust, and that the reception was not entirely due to a 
true space wave, l 


` 


DISCUSSION AT LIVERPOOL, 


Mr. B. HOYLE referred to experiments carried out in order to ascertain 
the effect of frequency on erystal sensitiveness. Carborundum, which 
was known as a definite rectitier of oscillations. and perikon and radiocite, 
which were thermal in action, had been investigated and found to be 
very constant over a range of frequencies varying from 100,000 to 
1.500,000 per second. Regarding the thermal action on low oscillatin 
currents changing to valve action for large currents, experiments carrie 
out by the speaker had shown that up to 12 or 14 microamperes the ratio 
of current in one direction to current in the other was unity, but above 
this value the ratio gradually increasod to three or four to one. The 
author had referred to the effective resistanco of his crystal being about 
s ohms. Tho speaker's experience gave an average of about 18 or 20 
ohms. 

Prof. MARCHANT, in reply. said that Mr. Hoyle's experimental results 
on the dependence of sensitiveness of crystal upon frequency were borne 
out by the experiments of Dr. Lutze, of Bcrlin. Many tests were made, 
and it was found that crystals which were good for low frequencies were 
good for high frequencies. It was to be remembered, however, that the 
effect of frequency did not enter into the tests given in the Paper. Mr. 
Hoyle's confirmation of the change from thermal to valve action was also 
very interesting. Regarding the value of effective resistance of crystal 
given as 32 ohms, this was a little uncertain, as it was obtained by differ- 
ence. 


£ 
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CORRESPONDENCE. 


——.9——— 


* FEEDERS IN PARALLEL." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: " Engineer's” feeder troubles certainly seem very 
extraordinary, but one point occurs to me which might throw 
some light on the situaticn. The feeders are very alie rt, and, 
therefore, cf low resi.tance; any added resistance or im- 
pedance, such as a bad switch contact. or a faulty current. 
transformer, would throw load off cnc feeder on to the other and 
back again. It is possible that unusual vibration caused by 
running the machines out. of parallel might start this, and so 
cause the effects which " Engineer ` complains of.—I am, &c., 

Wembley, Feb. 13. THomas MITCHELL. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In case any of your readers should take the letter 
wricten by Mr. A. G.-Collis in your current issue. seriously, I 
think it is necessary to say that the letter in question is non- 
sense. [i is incoherent and meaningless, and, in my opinion, 
the writer dces not understand what he pretends to explain. 
It is to be regretted that the only reward your correspondent 

" Engineer " should receive for the pains he has taken to bring 
an interesting problem before your readers’ notice is the absurd 
letter of Mr. Collis.—I am, &c., 


Birmingham, Feb. 15. '" ANOTHER ENGINEER.” 


LINKING UP IN EAST LONDON. 
TO THE EDITOR OF THE ELECTRICIAN. 


' SIR: My attention has been called fo your Editorial com- 
ment on " Linking up in Kast London.” 

You have been misinformed regarding the attitude of Poplar 
in this matter. 

It may he: of interest io vou to learn that, at the instigation 
of Poplar. a Conference of East London Municipal under- 
takings was called on February 8th, 1912, to consider and report 
upon : 

(a) Any scheme of extension to generating plant that may 
be contemplated by any of the undertakers constituving the 
Cenference, co that no two undertakings should promote large 
extensions at one and the same time unless unavoidable. 

(b) Parliamentary Bills that may be promoted from time to 
time which may affect. the undertakings concerned. 

(e) Ways and means of linking up the whole of the under- 
takings in tke Eastern area in such a manner that at some 
future date other sections of the Metropolitan area may 
join interests. 
— A Sub-Committee consisting of the engineers of the under- 
takings concerned was appointed to report to the Conference 
upon "the econcmy to be effected by linking up, and, after 
dida at various times extending. over 12 miontlis: a report 

23 drawn up showing a saving of capital charges to the extent 
of £2,400 per annum hetween the Boroughs of Hacknev, 
Poplar, Shoreditch and Stepney, when machinery loans were 
«ranted for 20 years at 3} per cent. interest. - The saving to-day, 
with loans for 15 years and interest at 44 per cent., would be 
materially greater. 

In this scheme any Borough taking a stand-by supply, and so 
saving capital charges on generating plant, would have been 
charged an annual sum approximately 50 per cent. less than the 
capital charges custand-by plant at the then rates of redemption 
and interest. 

These are the * heavy fixed charges " referred to in your 
note, but it may also he of interest to you to know that the 
representative of Hackney by withdrawing from the Con- 
ference rendered the whole scheme abortive, and the only 
linking up scheme for mutual benefit in London to-day i5 that 

wW hich. exists between Poplar and Stepney, which was agreed, 
and in operation prior to the Conference referred to. 

I muy sa y that I have not m any way altered my ideas with 


ee 
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and Hackney | is for a 


‘reciprocal " supply merely ; should a 
“stand-by ” 


supply be required by either party the fixed 


not. 
stood in the way of linking up with Hackney in any respect, 
à general linking up scheme throughout London. 


Corporation and the South Metropolitan Company to link up 
with Poplar, and through them with Woolwich. 

I think my opinions relating to linking up are known 
generally amongst London engineers, to whom your note will 
come as a surprise, and I also think that Mr. Robinson should 
take the earliest opportunity of publicly correcting an erroneous 
impression, which, at this critical period in the history of 
Metropolitan undertakings, overshadowed a5 they are with the 


Poplar, London, E. Feb. 16. J. HORACE Bowes, 

Borough Electrical Engineer & Manager, 
| We are glad to receive the above letter Froni Mr. Bowden. 
The misapprehension is due entirely to the wording of the 
report, on which our note was based, and we are glad t» nota 
that Mr. Bowden, as indee we should have expected, placed 
no obstacles in the way of linking up.—Ep. E.] 


THE HEAVISIDE LAYER. 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR: 
menting before this on Mr. Murdock’s remarks under the above 
he ading in your issue of the 29th January; and, besides, I 
hoped some one else might intervene with calculations or 
explanations, 
It is asked why layers of ionised air, if present, in the 
atmosphere, will sometimes reflect, at other timos refract, 
electric waves, according to theory. The answer is that it 13 
all a matter of gradient. ‘of ionisation. If the concentration of 
ions Increases Very slowly as distance from the earth increases, 
then there is a gradual bending of the rays, which is called 
refraction ” for short ; if, on the contrary, there are no ions 
at low levels, and then at some high level a rapid gradient of 
ionie concentration, the ravs travel in straight lines till they 
meet the sharply marked boundary of the ionised layer, when 
they experience the rather sudden downward bending which is 
called, for short, * reflection.” The first phenomenon appears 
t» occur in an atmosphere ionised by sunlight, the second at 
night when the ionisation must be due to a different cause, and 
1s apparently permanent. Such evidence as geophysics afford 
for the existence of this permanent layer, which I have named 
the Heaviside layer, has been collected and published by ma 
already. ] 
In case an analogy may clear matters I may remind readers 
that the visibility of the sun or a star after it is really below the 
horizon ís due to refraction in layers of air of varying density. 
On the other hand, the mirages formed by layers of air over 
iropical deserts are sometimes due to reflection at the sharply 
marked interface between hot and cold air. Excellent examples 
of the refraction of electric waves have been adduced by Prof. 
Fleming in his recent Physical Society Paper, discussing the 
effects of the gradual diminution of the electric inductivity of 
the atmosphere with increase of height. 
In your issue of the 5th. February, Mr. J. E. Taylor, ! 
amazing sentences, speaks of enormous atmospheric cone 
ductivities being assumed in discussions of the effect of 
atmospheric ionisation on the propagation of electric waves. 
Although air may be given as great a conductivity as sea Water, 
such an extreme degree of icnisation is not demanded in the 
hypotheses which I "ue originated. In the " Proceeding: ' 
of the Royal Society, June 5th, 1912, I have given formula for 


caleulating the ionic concentrations ‘demanded, and there are 


For instance, y i3 
r 


numerical examples in plain language. 
shown that the number of ions of molecular size required to 


regard to linking up. The proposed agreement between Poplar. 


charge would have to be paid, whether any energy is taken or: 
I should like it to be publicly known that Poplar has never 
but, on the other hand, has done everything possible to further 


As a matter of fact, negotiations are pending with West Ham 


bogey of bulk supply, might do incalculable harm.—1 am, &c.,. 


Pressure on my time has prevented me from come 
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bending the trajectories of electric waves of 6,000 metres length 
to the curvature of the earth 1s about 16,000 per cubic centi- 
metre. This involves a conductivity about a million times 


smaller than that of sea water.—I am, &c., 


London, Feb. 16. W. EccLEs. 


'GROUPING OF CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. Duntcn'in his letter on grouping of cells in your 
issue cf the 12th inst. is too hard on the usual rule, which is 
correct if properly interpreted. The important point is the 
" Make the internal 
resistance as nearly as possible equal to the external resistance.” 
Thus in his example of 14 cells of 1 ohm internal resistance, if 
-these are connected in seven sets of two in series the total 
internal resistance is 2/7ths of an ohm, while with two sets of 
Now, arithmetically, the former 
is ncercr to the external resistance of 1-4 chms, and yet the 
latter alrargement gives over 20 per cent. more current, as 
Mr. Dunton points out. But the ratio of 31 to 1-4 is only 2:5, 
while that ct 1-4 to 2/7ths is 4-9, and if the nearness is tested 
in this way the correct result will always be found. Mr. Dunton's 
rule is a neat way of putting the above, and a similar rule in 
terms of the number of sets in parallel can easily be formulated. 
But he forgets that m many cases a larger current can be 
obtained bv connecting the cells in a number of paralle! sets 
Taking 

his example again, a further increase of about 10 per cent. in the 
current can be got by connecting the cells in three sets in 
parallel, two consisting of five in series, and the third of the 
When arrangements of this tvpe 
are taken into account the rule for maximum current Is: Make 


meaning of "rearpeos " in the rule: 


even in &ciics it is 31 ohms. 


which do not all contain the same number in series. 


remaining four in series. 


the number of parallel sets (m= 


cells; r=resistance of each cell; and X —external resistarce. 
© Owing to the variation in the numbers of cells in series it is 
no longer necessarily truc that the " nearest " number to the 
above expression gives the biggest current, but it is only when 
two arrangements give nearly equal currents that there is any 
Ir such a case the currents for vhe two arrangements in 


doubt. 
testion can b alculat l from the fe l: LR 
question car be calculated from the formula I: XR) 


R=intcrral rcsistaife of the cells as arranged ; E—E.M.F. of 
each cell ; ard the remaining symbols have the same meaning 


25 above. 


If Mr. Dunton, or any one che interested in this class of 


problem, wishes for a further cxpe:ition of the above points I 


ehall be pleased to provide it it they will communicate with 


me.—I am, &c., 


Sunderland, Feb. 15. W. ToLME MACCALL. 


D 


RAILWAY CAB-SIGNALLING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Mr. Dammond, in your issue of February 12, makes a 


further statement, or rather suggestion of facts, which I should 


be glad if you would allow me to say is entirely untruc. The 
suggestion 15 contained in the paragraph I quote :— 

It is rather amnsing to note that at this late day Mr: Sayers states, in 
effect, that no dangerous errors have occurred in the Great Western cab 


system on the Midland Railway. The first. though not the last, that I 
knew of these dangerous errors was when I was requested, many months 


ago, to give my opinion, as an expert, as to why such errors had occurred. . 


Three departments are responsible for the trial of the Great 
Wesiern cab-signalling on the Midland, namely, the Chief 
Mechanical Engineers, the Signal Engincer’s, and my own. 
There 13 not the slightest truth in the suggestion to your readers 
that Mr. Dammond, or anyone clse, has been called in either as 
an expat, as he styles himself, or in any other capacity, to 
give his cpinion on any errors, dangerous or otherwise, and I 
£hould like to recapitulate that the suggestion that dangerous 
errors have occurred is also untrue.—I am, &c., 
. Derby, February 17. 


J. SAYERS. 
[This correspondence is now closed.—Ep. £.] 
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Swansea Gas Light Co. v. Swanse2 Rural District Council. 


On Tuesday the Court of Appeal (the Master of the Rolls, Lord Justice 
Phillimore and Mr. Justice Joyce) concluded the hearing of plaintiff 
company's appeal from a judgment of Mr. Justice Warrington. Plaintiffs 
brought the action for a declaration that an agreement made between the 
parties dated Nov. 5, 1909, was still in force and valid. Plaintiffs were: 
supplying gas in Swansca and district under statutory authority, and by: 
the agreement the company agreed to extend gas mains to certain roads 
in Llansamlet and close Rural, and to supply gas to public lamps of 
defendants upon certain terms, and that during the continuance of the 
agreement defendants covenanted not to put in force the powers conferred 
upon them by the Llansamlet Electric. Lighting Order (1908) for the 
supply of electrical energy for public or private lighting within that 
portion of their district agreed to be lighted with gas under the agree- 
ment, and that they would not. during the period, substitute any other 
method of lighting for gas supplied by the company ; but nothing in the 
agreement should prevent defendants at any time putting in force the 
order for the supply of power. The agreement was for 25 years. Some 
of the roads referred to in the agreement were outside the arca within 
which the plaintitis had power to supply, and by the Swansea Gas Order 
(1910) the limits were extended ; the price of gas within one mile of 
Swansea was the same as that charged within the borough, and the gas 
mains were to be extended, &c. Relying upon that agreement plaintiffs 
had incurred considerable expense in Jaying mains and running service 
pipes from the mains to the lamps for public lighting. Defendants 
contended that the effect of the Order of 1910 was to supersede the 
agreement, and to release them from liability thereunder, and they 
claimed that they were now at liberty to put in force their power of 
supplying clectrical energy for lighting within any portion of the district 
agrecd to be lighted with gas by plaintiffs, and they had begun to lay 


.cables for the supply of electricity in districts served with gas by plaintiffs. : 


Defendants pleaded that the agreement was ultra vires, and denied: 
commuting any breach of it, and they also relied on the provisions of the: 
Public Authorities Protection Act, 1803. Mr. Justice Warrington held 
from what took place in the House of Lords committee room in 1910, it 
was agreed that the agreement should be superseded and he, thereforo, 
gave judgment for defendants with costs, and from this decision plaintiff 
company appealed, | 

Mr. Geo, Cave, K.C., M.P.. and Mr. Percy Wheeler appeared in support 
of the appeal; and Mr. Clauson, K.C., and Mr. ‘Tomlin, K.C., for 
respondents. 

Mr. Cave contended that when the agreement was come to in 1909 it 
was contemplated by everybody that. plaintiff should apply for à Pro- 
visional Order to extend their area of supply. At the trial the Council's 
witnesses said it was expressly agreed in the committee corridors that tho 
agreement should be rescinded, but the gas company witnesses denied, 
and the learned judge had held that the question ot rescission was not 
raised. Unfortunately when the committee was finally informed of the 
settlement the company's agent (Mr. Cooper) used the following words : 
“ Would your lordships allow me to mention, in connection with the new 
clauses 6 and 6a, that they are the result of an agreement come to in 
reference to the terms of the order, which agreement is a compromise and 
supersedes the axreement made between the promoters and the opponents 
in November last." On that sentence the learned judge had decided that 
the whole agreement had gone. He (Counsel) contended that the only: 
point discussed between the parties was pricc. 

. Mr. Justice Joyce : Of what use is the rest of the agreement to you ? 

Mr. Cave: It gives us the public lighting of those parishes for 25 years 
on terms which have been very carefully laid down, and without which it 
would be impossible for any company to undertake public lighting in any 
district. He submitted that the appeal ought to be allowed. 

Mr. Clauson and Mr. Tom,.i having supported the judgment of Mr. 
Justice Warrington on behalf of respondents, and Mr. Cave having 
replied, | 

The MasrER or THE RorLLs, in delivering judgment, said that for 
defendants to succeed they had to establish that the agreement in 
question had been superseded by an agreement made in the House of 
Lords when the company were obtaining the Provisional Order. To 
succeed defendants had to establish that there was a contract to that 
effect. Mr. Justice Warrington had come to the conclusion that there 
was no such bargain, and it was impossible for the Court to take a 
different view. But the judge had held that although there was no 
binding agreement made in 1910 for the supervision of the document of 
November, 1909, yet the parties had proceeded on tho footing that there 
was some such agreement. That was a proposition on which there had 
Feon no rcal argument, and it was not necessary to decide it. But Mr. 
Justice Warrington had held that the application for a Provisional Order 
extending the gas company's limits of supply was in the minds of both 
parties in November, 1909, and under these circumstances it was not 
open to defendants to say the contract could not be enforced. 

The other judges concurred and the appeal was accordingly allowed, 
and a declaration made that the agreement of 1909 had not been cancelled 
by any such agreement as was suggested, nor was it varied save (if at all) 
so farasit was varied by the Provisional Order. Appellants were awarded 
the costs of the appeal, there being no order as to the cost in the Court 


below. 
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Directors’ Liability. 


Last week Mr. Justice Eve delivered judgment in the action brought 
by Mr. W. H. Adams, a shareholder in Stolz Electrophone Co. (Ltd.) 
against Sir John Thrift, Lord Rosmead, Dr. F. Clarke, Mr. R. A. Buddi- 
com and the trustee of Mr. J. Holt (a bankrupt). directors of the company, 
for £400 damages for misrepresentations in a prospectus issued in 1913. 
Those misrepresentations were as to the financial status of the Stolz 
Electrophone Co. (London) (Ltd.), which the 1913 company was to take 
over. Defendants denied that they knew of the misrepresentations and 
alleged that they had been "' cajoled and deceived "" bv Mr. J. Holt, the 
promoter of the 1913 company. All imputations of fraud against the 
directors other than Mr. Holt were withdrawn by plaintiff, who, however, 
claimed that defendants had been guilty of negligence. 

His Lorvsuip described the case as a deplorable onc. for it was clear 
that all the parties were the victims of the unscrupulous individual who, 
in accordance with long-established precedent, was conspicuous by his 
absence when the tale of his rascality came to be told. The responsibility 
of each defendant for the contents of the prospectus had been established 
unless each defendant could prove that he had reasonable ground for 
believing that the statements were true. He entirely acquitted Sir John 
Thrift and Dr. Clarke of any conduct which reflected upon their personal 
honour or integrity. In the case of Dr. Clarke he was satisfied that he 
thought the statements in the prospectus were honest and truthful, but 
he found it impossible to find that the doctor had satisfied the require- 
ments of the Statute because it could not be held that a man believed in 
the truth of statements when he admitted that he did not know what all 
the statements were. With regard to Mr. Buddicom, it might be due to 
his inexperience in those matters, but it was impossible for his Lordship 
to say that Mr, Buddicom had proved to be a satisfactory witness. His 
Lordship did not reflect upon that gentleman's integrity or honour, but 
he was bound to hold that Mr. Buddicom could not. have believed all the 
statements in the prospectus to be true. With regard to Lord Rosmead, 
nothing had transpired which retlected on him, but there was no evidence 
to support the suggestion that he believed that all the statements in the 
prospectus were true. Dr. Clarke apparently did not appreciate the re- 
sponsibilities he undertook as a director. and he did nothing to test the 
accuracy of the prospectus. His Lordship could not hold that Mr. Buddi- 
com had reasonable belief of the truth of the prospectus, and the same 
applied to Sir John Thrift, for. had that gentleman paid less attention to 
Holt and looked at things as a business man should have, he must have 
seen matters which called for inquiry. Therefore, as regarded all de- 
fendants plaintiff was entitled to damages. There would be judgment 
for plaintiff for £300, with interest and costs, 


DE PATENT RECORD. 


——— M 
SPECIFICATIONS PUBLISHED. 


The foi'owing abslract from some oj the specifications recently published have been 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London. W.C. 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets ajter the title. : 


1913 SPECIFI CATIONS. 
26.495 Berry. Supply of electricity. 
27.615 VANDERVELI. & MIDGELEY. Automatic reeulation of electric circuits. 
28.9322 WEAviNG & Ferrant! Limitep. Electric and other liquid heaters. 
addition not granted.) 
29,216 McNar. Electric ienition and starting system for use with internal-combustion 
engines. (26,12:12.) 


(Patent of 


1914 SrECIFICATIONS. 
Means fer locking hand ropes for lifts and the like by electric control. 


971 MEDWAY. ope i e i 
Electric insulating material applicable as a heat- 


1,133 Rowley & SANRAINE SYND. 
insulating material. 


2.174 Girkins & Watson. Systems of charging and discharsing electric batteries. 


2.20.5 WESTERN ELEcTRIC Co. (Woodward, acting for Western Electric Co.) Tele- 
phone desk sets. CEN 

2.242 CoLiie. Switches for electric lighting. 

2.380 Lucas & Eowarps. Electro-maegnetically operated horns. . 

3,358 WESTERN ELEcTR!C Co. (Woodward, acting for Western Electric Co.) Machine 


telephone switchine systems. Me 
4414 CoocH. Variable resistances for electrical circuits. 
4,742 Dixon. Electric furnaces. (Cognate applications, 8,513/14, 
17.909 14. . TM 
4,940 Leitner. Dynamos. (Copnate application, 7,083,14.) _ "m 
In a variable-speed dynamo the employment of an auxiliary field circuit in com- 
bination with subsidiary brushes for the purpose of revulating the current output of 
the machine irrespective of any existing regulation which compensates for the varying 
speed thereof. S . a 
8.700 GRAEMIGER. Electric motors for driving enclosed machines. (10/'1/14.) 
10.742 Dove. Electromagnetic train stop for steam or electric trains. 
11,510 Tver & Co. & Srrincer. Railway-sienalling apparatus. 
14.273 A.B.C. Coupler & Ingram. Buffers for tramway and like vehicles. 
14.834 Darras. Electric2] condensers. (21.6/12.) 
18,154 BgETurLANDES. Selecting devices for automatic or semi-automatic telephone 
systems. (Addition to 18.076 14.) 


APPLICATIONS FOR PATENTS, 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
ope" to irispection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 11, 1915. 
43] Sec, ANON, DES COMBUSTIBLES INDUSTRIELS, 
(9 1/14, France.)* 
433 PARKER. Adjustable stand or helder for crystals used as detectors of electric 
signals in wireless telegraphy and wireless telephony, | 


16.263,14 and 


Manufacture of insulatine-material 


THE ELECTRICIAN, FEBRUARY 19, 1915. 


435 BuTTERFIELD. Manufacture of metallic tungsten free from carbon, 
441 READ & THOMPSON. Electric clock. 

490 COMPAGNIE DES CHARBONS FaBius HENRION. Process of and means for manus 
facturing electric carbons. (Convention date, 13/1/14, Belgium.)* ; 


January 12. 1915. 

459 Back, Construction of brush holders for eiectric dynamos and motors. 

464 KE'"nARD& Petts. Auto cable-laying attachment for the laying and reeling uf of 
talegraph and telephone cables. oa 

482 MeiLETT & MoLLetr. Electric-lamp holders and electrical accessories. 

49] B.T.-H.Co. (G.E. Co.. U.S.) Electric motor control systems. 

498 Imnay. (Siemens & Halske Akt.-Ges., Germany.) Selecting-devices operated by 
current impulses. * i 

519 RopzeT. Polyrhase renerator for high-frequency currents with polyphase tuned 


spark-gap. (12,1;14. France.)* | 
January 13. 1915. 
522 Zeits. Telemeter adjusting devices. (26,1,14, Germany.)* 


528 ME'lIcER,  Alternating-current generators of the permanent-magnet type. 
547 SwrrH. Maenetos and dvnamos. 
553 Smirk MAJOR & Stevens & Major. Electric locks and switches for lifts. 
008 on™. Adapter couplings, switch largp-holders and holders for other electric 
ittings. 
. $61 PnEssLAND. Electric wall plugs and the like. 
- 562 PRESSLAND. Electric-lamp holders. 
£69 HARLAND & Woirr & BEgNTLEY. Electrical steering and like gear. 


Januarv 14. 1915. 
580 BgTULANDER AUTOMATIC TELEPHONE CO. & AITKEN. 
telephone systems. 
606 8.T.-H. Co. (G.E. Co.. U.S.) 
616 Gray & Best. Search-lights. 


: January 15, 1915. 

641 Conner. Maeneto ienition apparatus. 

647 Cote. Elecfric signalling. 

651 Lister. Watson" AND Merris & Lister. Lro. Electric condensers, 
676 ZANOTTA. Arc lamps for kinematographic projections. * 

677 PRESSLAND. Electric cable sockets. 


January 16, 1915. 
Eleztric switches. 
717 Bowben & THowrsoN. Protection of electric cables. 
718 SmetHupst & Sizer., Automatic electric safety catches or locks. 
722 SIEMENS-SCHUCKERTWERKE G.m.8.H. Safety-devices or vacuum relays for 
electric circnits. (Additional to 17,532.13. 16.1.14. Germany.)* 
723 SIEMENS-SCHUCKERTWEPRKE G.M.B.H. Stray-wave protection devices for electric 
circuits. (Addition to 17,532,13. 17/1/14, Germany.)* 


January 18, 1915. 
743 MIDLAND Evectric Mra. Co. & BARBER. Electrical switches. 
757 Parker. Wire joiner for the purpose of connecting or joining telegraph or other 
wires. 
764 TURNBULL, JUN. Electric switchboards. l , 
767. McCaLı. Door lock and contact for electric elevators. (23/1/14, Australia.)* 
769 MvER. Apparatus for reflecting lieht from hidden-trench search-lights. 
777 ENGERS. Lamp dimmer.* 
821 GRINSTED. Circuit arrangements for telephone svstems.* 
823 Savoye. Electrically-illuminated siens and the like. (20,1/14, France.)* 


January 19, 1915. 


Manual and semi-automatic 


Valve-operating mechanism. 


712 HARCOURT. 


831 SIEMENS-SCHUCKERTWERKE C.M.B.H. Stray-wave protective devices for electric 


(Addition to 17,532'13, 20/1/14. Germany.)* 
Sigaalling-apparatus for railways.* . f 
parking-plugs for internal-combustion engines and the 


circuits. 
853 BOUMAN. 
863 SECTION & CAIRNEY. 
ike. 
869 BETULANDER AUTOMATIC TELEPHONE Co. & AITKEN. 
telephone svstems. 
882 Soc. ANON. DES ETABLISSEMENTS L. BLERIOT. 
installations. (7:2/14, Beleium.)* l 
$84 ALLIsoN & HApAWAY. Arclamps. (10/12/14, U.S.)* 
891 B2cHELET. Electro-magnetic levitating-apparatus. 
893 Dawson & Horne. Electrical switches. 
895 Dawson & Horne. Electricalreceiving-apparatus® 


January 20. 1915. B 
900 MipLAND ELECTRIC Mre. Co. & BaRgBER. Distribution fuse boards for electrical 
circuits. 
901 Miptasp Evectrric MFG. Co. & BARBER. 
913 REARpON. Electro-magnetic guns. 


Manual and semi-automatic 


Dynamo-electric machines and 


Electrical switches. 


924 Honic. Movine-coil voltmeters, ammeters. and the like for direct currents, 
937 BootH & MiLtER. Electric-light prepayment apparatus. ——— 
939 Imray. (Siemens & Halske Akt.-Ges., Germany.) Circuit arrangements for 


telephone systems. * 
942 Hucees. Dry battery. 
945 Reason. Electricswitch and fuse service boxes. ‘ 


BOOKS RECEIVED. 


[Copies of the undermentioned works can be had from THE ELscrRicIAN Offices, post 
free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
under 2s, and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.1 


"* Dynamometers.” By Rev. F. J. Jervis-Smith, F.R.S. Edited by 
C. V. Boys, F.R.S, (London: Constable & Co.) Pp. xvi.+267. 14s 
net. 

" The Philosophical Magazine." Vol. XXIX. No. 170. Sixth Series. 
(London: Taylor & Francis). Pp. 127. 2s. 6d. 

_“ Transactions " of the 8. African Institute of Electrical Engineers. 
Vol. V. Part9. (Johannesburg: W. J. Clarkson). Pp. 1l. 2s. 

“ Science Abstracts." Section A. Physics. Section B. Electrical 
Engineering. By the Physical Society of London. Vol. XVIII. Part 1. 
(London: E. & F. N. Spon). Pp. iv.--64 and iv.--40. Is. 6d. 

e Science Abstracts." Index to Vol. XVII., 1914. Section A, 
Physics. Section B. Electrical Engineering. (London: E. & F. N. 
Spon). Pp. iv.+90 and iv.+50. ls. 6d. 

" Proceedings " of the Royal Society. Series A. Vol XCL No. 
A626. (London: Harrison & Sons). Pp. v.+32. ls. 

“ Societe Internationale des Electriciens.” Annuaire, 1914. (Paris: 
‘authicr Villars et Cie). Pp. 168. 

" Archives D’Electricité Médicale.” 


By Prof. J. Bergonie. - (Bour- 
deaux : J. Hamel) No. 387. y Pro : g 


Pp. xx..-24. 28fr. 
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ELECTRIC SERVICE WEEK. 


Our American contemporaries are devoting considerable 
space at the present time to the proposal of the American 
Society of Electrical Development to institute towards thc 
end of this ycar what is described as a '' national electrical 
week.” The habits of our Yankee cousins are very different 
from our own, and in many ways they are several generations 
back. The carly English customs of celebrating Pancake 
Day, May Day, &c., appear to have been elaborated, at any 


rate in the Wostern States, where it is not an unusual thing 


to come across Apple Day, Raisin Day, Salmon Day, &c., 
thece being vct aside for general homage to these staple 
articles of food. Underlying such institutions there is, how- 
ever, the keen business instinct which realises thet public 
enthusiasm is created and the sale of some product or 
arother is encouraged. In this country we are satisfied 
wich Spring, Summer, Autumn and Winter Sales, which are 
chiefly confined to dealers in drv goods, draperies, &c. The 
experiment of creating public interest on a concerted plan 
has been tried in this country, and as a rule it has met with 
considerable success. In the electrical industry one or two 
manufacturing firms and supply houses have arranged 
“ weeks " in which some popular electrical appliance, such 
a3 lamps, irons, toasters, &c., have been forced upon public 
atiention by vigorous averse campaigns in tbe daily 
pepers, and also by co-operation with contractors and elec- 
trical dealers who have set out their windows in eccordance 
with a prearranged attractive scheme. These methods of 
selling have operated to the advantage of individual elec- 
trical firms, and while, of course, these firms deserve to reap 
the reward of their enterprise, it is desirable that the inter- 


ests of the industry as a whole should be furthered by means 
of a more general—in fact, of nothing short of a national— 
appeal. 

The newly formed Development Commritee of the 
I.M.E.A. will, we hope, follow very closely the work which 
its kindred association is proposing to carry through in the 
United States. It is apparent from the letters which are 
being published in the “ Electrical World " and other 
American electrical journals, from commercial electrical men 
in all parts of America, that the proposition hes the entire 
sympathy of the manufacturing, contracting, Jobbing and 
central station interests throughout the States. The 
National Electric Light Association, which voices the whole 
of the central station interests in America, has offered its 
services; and various other smaller associations, either 
direcily or indirectly affiliated with the larger institution, 
are coming forward and express their determination to make 
the project a success. The ordinary methods of press, 
poster, magazine, pamphlet and bulletin publicity are to 
be supplemented by cinematograph displays, parades of 
decorated electric vehicles, sky signs, night advertising and 
showroom demonstrations and lectures. Such a programm: 
s obviously an ambitious one, and this fact is emphasised 
by the activities which are being displayed at this early datc 
to set the schem2 on foot and complete the preliminary 
arrangements without delay in order that the practical sido 
of the business can be proceeded with. It is probable tha; 
our American friends will be less affected bv the war to- 
wards the autumn of this vear then we shall, and that they 
may succeed in bringing.to a practical issue this very ir- 
structive proposal for a national electrical week. For our 
part we must hope that events will so transpire that tho 
Municipal Electrical Development Committee may be ablc 
to persuade manufacturers, supply houses and contractors 
to co-operate with it in instituting a general electrical 
demonstration which can be made an annual event and to 
which the public can be educated to look forward and appre- 
ciate. During the somewhat dull days of the war a number 
of uninteresting preliminary details might bo settled, and 
the general framework of the scheme could be built up, so 
that, when the opportunity arrives, a comperatively small 
amount of effort would b2 required to fill in the blanks. We 
do not suggest that the Electrical Development Committee 
are unmindful of their responsibilities and obligations in 
this regard, and we feel sur» that they will take advantage 
oi such facilities es are at their disposal for obtaining the 
fullest possible information concerning this interestiny 
American development. | 
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IMPORTS AND EXPORTS OF ELECTRICAL 
MANUFACTURES. 


For the week Feb. 8, 1915, to Feb. 13, 1915. 


In view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 
&t foot of Exports.) 


IMPORTS. 
into ForkEsTouE.— Holland: Glow lamps and parts, 126 pkes. France. Elec- 
apparatus, 6pkes. 
Lonpon.-- Switzerland: Elec. machinery, £10; unenumerated, £206. U.S.A.: Flee. 


-machinery, £1.891 ; carbons, cindles, £660; elec. wire and cable, £66; unenumerated, 
£1.388; 490 pkys.: elec. lamps. £1.976. Acland: Telephone material, 10 pkgs.. £21 : 
glow lamps. 2.038 pkes.: unenumerated, £189. Sweden: Elec. lamps. £127. 5 pkes. : 
elec. machinery, £51; telephone materia!s, £1.060. 28 pkgs.: unenumerated. £37. France: 
Elec. carbons. 16 pkgs. ; unenumerated, 4 pkes. Canada: Unenumerated, £10. /taly : 
Elec. carbons, 20 pkes. ; carbon candles, £113; elec. machinery. £128; wire and cable. 
£2.428; unenumerated, £232 ; 20 pkgs. 
LivERPOOL.—U..$.4. - Unenumerated. 7 pkgs. 


EXPORTS. 


To AuSTRALASIA.— Auckland: Unenumerated. £70. Mecibourne > Machinery. £513; 
unenumerated, £326. Perike Unenumerated, £77. Sydney. Machinery. £358; un- 
enumerated. £953. Wellington: Unenumerated. £1.045. Christchurch: Unenumerated. 

Freemantle» Unenumerated, £187. /nvercargit : Unenumerated, £18 Lyttleton: 
lec. machinery, £22. New Plymouth: Unenumerated, £77. 

ArRICA.— Durban. Elec. machinery. £457; elec. wire and cable, £401: unenumerated. 
£890. Port Elizabeth Unenumerated. £134. D-lagoa Bay: Unenumerated, £57. Cape 
Town: Elec. wire and cable, £116: unenumerated, £21. 

CH1INA.— Shanghai: Machinery, £53: unenumerated, £865. Hong Kong. Elec. wire 
and cable, £157; unenumerated, £143. à 

INDIA, CEYLON AND INDO-CHINA.— Bombay. Wire and cable, £1,915; machinery, 
£1.332; unenumerated, £267. Calcutta: Wire and cable, £101; elec. machinery, £750 ; 
unenumerated, £582. Madras: Elec. wire and cable, £36; elec. machinery, £260; 
unenumerated, £940. Bankok; Unenumerated. £124. Ceylon: Wire and cable, £289 ; 
unenumerated. £192. Singapore: Unenumerated, £19. Brera: Machinery, £377; 
unenumerated, £160. 

CANADA.— Toronto. Unenumerated, £30. 

Canary IstANDps. —Unenumerated, £300. 

FRANCE.— Bordeaux. Elec. wire and cable, £364 ; telephone material. £400. Boulogne: 
Unenumerated, £24. Calais. Telephone material, £540 ; unenumerated, £155. 

SOUTH AMERICA.-~ Buenos Ayres. Elec. machinery, £125; unenumerated, £2.148. 

West Inpies.— Mauritius: Unenumerated, £108. 

HOLLAND.—4A msterdam. Wire and cable. £460. Rotterdam: Unenumerated. £109. 

Norway.---Christiana : Unenumerated. £50. 

U.S.A.— New York: Unenumerated, £382. 

SwEDEN.- —Gothenturg : Elec. wire and cable, £107. 

PERU.— Rosario: Unenumerated. £25. 

PoRTuGArL.— Lisbon : Unenumerated. £20. 

GIBRALTAR.— Elec. wire and cable, £24. 


FOREIGN GOODS DUTY (paid and free.) 


Bombay Unenumerated. £46. Buenos Ayres: Unenumerated, £242. Singapore : 
Unenumerated, £29. Seville: Unenumerated, £95. Rotterdam: Unenumerated, £369. 
Stockholm: Unenumerated, £396. 

Notr.—The large number of items in these official returns under the 
misleading heading “ unenumerated”’ relate to what is described as 
** electrical goods ” and “ electrical materials." 


Spain. Elec. carbons. 50 pkes. 


Stockholm :. Unenumerated. £265. 


BUSINESS NOTICES. 


The business carried on by Mr. E. C. Beman, under the style of the 
Electrical Supplies Co., at 53, Victoria-street, S.W., has been con- 
verted into a limited liability company with the title of the E.S. Co. 
(Ltd.). Increased office accommodation, as well as show rooms and 
stores, have been taken, and the staff and policy of the company 
remain the same. 


Plant for Sale.—An advertiser has two 250 kw. rotary converters, 
with transformers and switchgear, for sale. 


Patent Development.--The owners of patent No. 6,550/1912, 
relating to * The transformation of direct current," desire to dispose 
of same or to grant licences thereunder. Applications to Messrs. 
Marks & Clerk, 57-8, Lincoln's Inn Fields, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Salsbury Lamps (Ltd.) are to be sent by March 20 
to the liquidators, Messrs. F. Westcott and Arthur Ridings, at 15, 
Eastcheap, London, E.C. 


A meeting to receive the accounts of the liquidator of the High 
Peak Magneto Co. (Ltd.) will be held at 32, Union-rond, New Mills, 
on March 17. | 


A meeting to receive an account of the winding up of the Miners’ 
Lamp Electric Lighting Co. (Ltd.) (in vol. liq.) will take place on 
Maroh 13 at 42, Spring-gardens, Manchester. 

Deed of Assighment.— Claims against Robt. Hy. Clampett, elec- 


trical engineer, 5, Cathedral.yard, Manchester, under a deed of 
assignment executed on July 31, 1914, are to be sent to Mr. W. 


Kenyon, 41, Corporation-street, Manchester, by Feb, 20, preparatory 
to the declaration of a final dividend, i 
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Cleckheaton.—At the last Council meeting Coun. Whiteley, in - 


presenting the minutes of the Electricity Committee, said the Com- 
mittee was not prepared to recommend the Council to accept an offer 
from the Yorkshire Electric Power Co, for a bulk supply. 

The Council had been advised by one of the leading electrical experts 
in the country that it would be wiser to extend their own plant. Heand 
most (if not all) of the Council considered it an advantage to get elec. 
tricity used in every possible way. lf they could get all the mills run by 
electricity it would add to the amenities and sanitation of the district. 
He estimated the cost of extensions to the works at £20,000, and they had 
already got borrowing powers for £6,028. 

The Committees minutes were approved, | 

Stoke Newington (London).— Mains are to be extended in various 
roads at a cost of £367. 


London County Council.—On Tuesday sanction was given to 
Poplar Borough Council to borrow £8,173 for thei electricity under- 
taking. 

On the recommendation of the Fire Brigade Committee, it was agreed 
on Tuesday to invite tenders from selected firms for the supply of 
electric charging apparatus for use at the Belsize, Bow and Redcross- 
street fire stations. ‘The work of installing the apparatus will be‘carried 
out by direct employment under the direction of the Committee. 

Torquay.—The clectrical engineer (Mr. C. W. Salt) proposes to 
erect two new sub-stations. 


GENERAL. 


Boroughbridge (Yorks).—At a recent meeting of ratepavers a 
resolution was passed asking the Council to give reasonable encourage- 
ment to Messrs. C. H. Best & C. Pullan of Bradford, who are endear- 
ouring to form a local company for establishing electricity supply. 


Dublin.—The Electricity Supply Committee held a special meeting 
last week to consider the question of the coal supply to the Pigeon 
House generating station. 

Arrangements were made for a regular supply but at a substantially 
increased cost, and the members of the Committee present were unani- 
mously of opinion that this would have to be met by increasing the rates 
charged to consumers. When the present rates of charge for electricity 
were fixed the price of Scotch steam coal delivered at the Pigeon House 
was 9s. 7d. per ton, and it is said the latest increases in freightage and 
war insurances have brought the price up to 21s. 5d. 


Ealing.—The special charge of 1d. per unit for current supplied to 
the Belgian hostels is to be continued for six months further. 


Epsom.—The Board of Trade have recently sent out inquiries to 
the engineers of electricity works as to the amount of coal in stock, 
the average consumption of coal per week, and whether the supplies 
are normally obtained by rail or water. These inquiries have been 
replied to by the acting electrical engineer at Epsom. 

The acting engineer reported last week that two more of the staff. 
both of the mains department, had joined the army, and there was only 
one skilled man left on the mains ; and he asked for permission to engage 
a man at 30s. to 35s. a week. 

'l'he condition of the old mains laid on the solid system was reported 
to be very bad, and the chairman and the acting engineer have been 
instructed to take the necessary steps for renewal, &c. 

Those consumers who have contracts for outside are lighting are only 
to be charged for maintenauce and keeping lamps in order during the 
existence of the war regulations. 


Holmfirth.—The L.G. Board have sanctioned the borrowing of 
monev for electricity supplv purposes. 

Of the sum to be borrowed £3,591 is for buildings, overhead mains, &c. 
(to be repaid in 25 years). £3.228 for generating plant. including engines. 
dy namos, gas producing plant, &c. (15 years), £549 for meters and battery 
(six years). and £132 for street lamps (10 years). The Board also approved 
of the site for the proposed generating station. 


Leeds.— The City Council have approved the formation of a joint 
sub-committee of four members each from the Gas and Electricity 
Committees to report from time to time on questions relative to the 
sale of their commodities to consumers, with a view to avoiding 
overlapping and competition, | 

Ormskirk.— The Urban Council have withdrawn their opposition 
to the Bill of the Ormskirk Co., which is seeking electricity supply 
powers. All mains are to be underground. 
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 Wednesbury,—The Council have 


electric current by 15 per cent. 


Notice has been issued that the Mond Gas Co., who supply gas to the 
Corporation for the generation of electricity, intend to raise the scheduled 
price at which they supply Mond Gas by reason of their inability to obtain 

Owing to 
this and to the high prices of materials the Electricity Com mittee say they 
are compelled, as from Jan. 1 last to make a temporary increase of 15 


sufficient supplies of fuel to satisfy their daily requirements. 


per cent. 


LIGHTING, POWER & HEATING NOTES. 


Abingdon.—The gas and electric supply companies are to be 
invited to tender on conditions similar to the present contract for 
the street lighting from midsummer next. Estimates are also to be 
obtained from the companies for fitting up a lighting installation in 


the new fire station. 


Barnes.—The Council has resolved to instal electric cookers in the 


houses belonging to them in the district. 


The electrical engineer (Mr. C. S. Davidson), in his report upon the 


matter, stated that opinions differed very much regarding the require- 


ments of the tennants, but he thought that all needs would be met by a 


14 in. by 12 in. by 12 in. cooker having a boiling plate fitted on the top 
He estimated the cost of installing the appa- 
The cost 


To enable the scheme to 
be carried out the Lighting Committee has decided to charge the current 


or at the end of the oven. 
ratus at £4 per house, including all wiring and fitting charges. 


of upkeep would be from 2s. 6d. to 3s. a year. 


consumed at a uniform rate of 2d. per unit. 


Prepayment meters will be installed and the charge so adjusted as to 


repay the capital expenditure at the rate of about 3s. 6d. per quarter. the 
The charge 


useful life of the apparatus being assumed to be eight years. 
will also cover the cost of maintenance. 


The Council have also decided to adopt electrically-driven dust vans for 


the collection of house refuse. 


Barnstaple.—Electric lighting has been introduced into the chancel 


of the parish church. | 

Bermondsey (London).—The Council propose to enter into an agree- 
ment with the County of London Electric Supply Co. for supplying 
energy for a pump at Vine-strect depot on a sliding scale, varying 
from a maxim of 15d. to a minimum of Id. per unit. 


Eleetrie Pumping at Sewage Works.— At an inquiry at Manchester 


last week into the application of the Corporation for sanction to 
borrow £60,000 for sewerage works in the city area the consulting 
chemist (Dr. G. J. Fowler) said that it was hoped to have electric 
power for pumping and working, and Mr. King (who appeared for 
an objecting property owner) asked the inspector, if it were in his 
power, to recommend that the motive power at the works be electri- 
city. Then the fear of damage and trouble from smoke would 


disappear. 

Poor Law Institution Lighting.—Dover Guardians proposed to 
expend nearly £8,000 on the electric lighting, heating, pumping work, 
&c., at the premises under their control. 

The House Committee of Willesden Guardians have decided to make 
8 five years’ agreement with the Urban Council for a stand-by supply of 
electricity for £45 per annum, plus 2d. per unit for energy supplied. 

_ Derby Guardians are considering a scheme for the erection of a new 
infirmary, the electric lighting and cooking apparatus of which will cost 
about £1,000. 

Swansea.—The Electric Lighting Committee are considering 
means of popularising the use of electric current for cooking and 
lighting. 

The supply cables are being extended to the top of Town Hill for now 
workmen’s cottages. and Mr. J. W. Burr, the borough electrical engineer, 


is considering a scheme of reduced day-load charges. 

Tottenham.—The Council are recommended to accept the offer of 
the North Metropolitan Electric Power Supply Co. to make a reduc- 
tion of 50 per cent. in respect of arc lamps which were not lighted 
during the December quarter. 


TRACTION NOTES. 


Artistic Railway Tickets.—It is announced that the backs of the 
tickets issued by the Metropolitan Railway (London) are to bo illus- 
trated by a variety of designs by Hassall. These drawings are to be 
employed in connection with advertising, and the notion is initiated 
by Messrs. S. Davis & Co., of St. Swithins-lane, London, E.C., who 


have been appointed sole agents for advertising on the tickets. 


Baker-street.Queen's Park Electric Railway.—The extension of the 
dington to Queen’s Park was 


Opened for traffic on the 11th inst. 
P A penny fare is charged for the 2 miles between Paddington and Queen’s 
ark, and monthly season tickets are issucd to many stations on tho 


system, There are now three new stations opened (Warwick-avenue, 
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Kilburn Park and Queen's Park), but a fourth station, at Elgin-avenue, 
Maida Vale, will be opened in April, At Queen's Park there will be a 
connection with the Euston-Watford electric railway of the L. & N.W. 
Railway Co. 

Glasgow.—The new swing bridge at Dalmuir over the Forth and 
Clyde Canal was opened on the 10th inst. 

Bailie Kirkland, Convener of the Glasgow Tramways Committee, per- 
formed the ceremony of opening the bridge which is operated electrically, 
and Bailie Alston drove one of the latest types of cars over it. Provost 
Taylor, Clydebank, then placed the bridge back in position for canal 
traffic, and a gaily-decorated barge laden with coal passed through, : 

By the completion of the new bridge it has been possible to link up the 
city and county tramway systems, and give a continuous tramway route 
from Glasgow to Loch Lomond through the Glasgow and Dumbarton 


tramway systems. 
Great Northern & City Railway.—The Metropolitan Railway Co. 
have introduced first-class fares on this line. 


L.C.C. Tramways.—- About nine years ago, when the London Count y 
Council reconstructed the Shoreditch to Stamford Hill tramway route 
it was decided to lay, as an experiment, about a mile of the tramway 
on the side slot system, in order that a comparicon might. be made 
between the system and the standard centre-slot system. It has 
been decided that the side-slot is to be replaced by the centre slot. 

It had been necessary to equip cars that operated over the side-slot 
system with special plough carricrs and, in the event of arrangements 
being entered into with the Metropolitan Electric Tramways (Ltd.) for 
through running along Kingsland-road, it would be necessary to equip the 
company’s cars with special plough carrying equipment. Breakdowns 
had been frequent at the points where the slots diverged from the side to 
the centre of the track. The work, which isestimated to cost £12,500, will 
be carried out in connection with rail renewals and spread over five 


years. 
Plymouth.—The Corporation have decided to borrow £5,000 for 
the purchase of six tramcars. 


Women Tramear Conduetors.— The directors of the Edinburgh & 
District Tramway Co. have decided, in view of the demand for 


. capable and eligible men to join the Army, and in consequence of the 


numerous calls that are made upon their staff by the military autho- 
rities (who find tramcar drivers valuable additions to their motor 
driving staff), to appoint women to the post of conduc‘ors. 


TULLIA TA 
EMPIRE NOTES. | 


DIT TUTTI UA ANTT 


Australasia.—An undertaking having been entered into by 10 
residents of Doncaster (Victoria) to indemnify the Shire Council for 
five years against loss on the enterprise, the Council decided recently 
to borrow £2,000 for establishing an electric supply undertaking. 

The new electrical plant of Mount Pleasant colliery (N.S.W.) will be 


— 


| 


— 
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DA 
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in operation shortly. 
Melbourne Harbour Trust have considered and rejected proposals to 


run motor 'buses or rail-less electric cars between Spencer-street and the 
Victoria Dock. A proposal to construct an electric tramway is now under 
consideration, and the Railway Commissioners have been asked for an 
estimate of the cost of current for the service. 

Qn the recommendation of its engineer (Mr. MeCarty, of McCarty, 
Underwood & Co.) the Hawthorn Tramway Trust has decided to sub- 
stitute day-labour for contract in the construction of the Melbourne to 
Burwood electric tramway, the engineer being of opinion that a saving of 
several thousands of pounds will thus be eftected. Mr. Duncan. chair- 
man of the trust, has conferred with the Prahran-Malvern Tramways 
Trust on the question of operating the line when eompleted. 

The Colonial Gas Co.. who supply gas for lighting Benalla (Victoria), 
have offered to renew the agreement and to reduce the price of street 


lighting from £5 to £4 per lamp per annum, and the charges for gas to 
The present price 


As an alternative the com- 


of gas for cooking (6s, 8d.) is to be retained. 
The ratepayers are in 


pany has offered to sell the works for £10,500. 
favour of an electric lighting scheme, and the Council has been asked to 
adopt that form of lighting. The Council are considering the matter. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says the Comision 
de Fomento of San José de la Esquina, have received proposals fcr 
the erection of electricity works. 

A public telephone service is to be installed between the city of Cordoba 


and San Roque. is 
The Rosario Electric Light Co. have accepted the conditions of the 


municipality for a new contract for the supply of current for 18 years. 


pj Cbili.—4 Decree has been issued approving the project presented 
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by Don Federico Baechler for establishing electricity supply works | and electric motors imported at Barcelona in 1913 amounted to 438 
in the town of Puente Alto, Department of La Victoria, Chili... tons from the United Kingdom, 22 tons from France, and 362 from 

Permission has been granted by the Government to the Bethlehem | Germany, steam and gas engines from the same countries being 83 
\ 


Chile Iron Mines Co. to erect an electric transmission line between the | tons, 6 tons and 243 tons, respectively. . m 
mines of Tofo and the San Juan mine, in the mining district of La Higuera. With regard to the Barcelona Traction, Light & Power Co.'s scheme 


China.—A consular report states that imports of electrical mate- for generat me E Paid by BIS of eer boner of streams 
rials and fittings into China in 1913 were valued at 2,322,339 tals du NE ee Eum Sun compan mani E iud Sui 
x . E eye a . . . S. Y ] à dcs, d JC ] ivate 

ae ated = he ris in 1912 and 1,685,097 in 1911), chieny Hom houses, the report says the company has purchased all or a controlling 
pun E Peete a ats T (chietly f na the same interea. h about s Rc E in the supply E to 

4e Ac RENIEN: : KAME | towns in the neighbourhood of Barcelona or in railways, an . 
countries) were valued at 719,451 taels (against 334.559 and 357.980 in | part of the shares in the Energia’ Electrica de Cataluña (a French d = 
'1912 and 1911, respectively). ‘Railway carriages and wagons and tram- | many) and of the Barcelona Tramway Co., as well as of the Canal de Urgel 
CREE were Imported of tho valuey ot T nans tacls (compared with | phe parent company and the Riegos y Fuerza del Ebro have taken ate ; 
2308.953 and 1.168.970). "Total imports rcm the United Kingdom and | to avoid opposition in the supply of cleetrie power and light to the de 
pes we : : PISTES MODE CIRBLUTEES I LES Enters j rict, and it is computed the demand may eventua t 

£38.283,809 in 1912 and 1911), out of total imports valued at £88.554.284 P : T amoune o 


500,000 H.P.'" For the purposes of the scheme there is a power station at 
(£74,123,824 and £64,971,838). The rate of exchange of the tacl was | Pobla. on the Rio Noguera Pallaresa. Water is carried b l 
9s. 8. d. in 1911, 3s. 05d. in 1912 and 3s. 01d. in 1913. Minor uia vou eol lioe ndi 


lei sealed ae ha decak obino hindele - — € 44 miles long to the power house, where there are three turbo-motors of 
ated that the electric hghting of Chinese cities continues 1n Spl | an aggregate power of 4,000 H.r. at present used for the purposes of the 
of financia] difficulties, and two or three new installations in minor towns | os which are being carried out at Tremp. The main power station 
were carried out during 1913, mostly with plant of British manufacture. | Wil be at Talarn or San Antonio, on the Noguera. Ina gorge just above 
Among other undertakings established during the ycar was a telephone Tremp, through which the Noguera runs, a dam 270 ft. high is being 
system at Changsha. | f built. This will cause the water of the Noguera to flood a valley, and | 
-The acting British Consul at Hangchow says that owing to Hangchow 3 | form a lake measuring about 2,168 acres, and containing abai i 
proximity to Shanghai all importers of foreign goods reside at the latter | 300.000.000 cubic yds. of water The Talarn Awer houses heme built | 
city and Hangchow dealers send buyers to Shanghai to ascertain prices 330 yds. blewAhé dum-z "Dhesussimum head will be 931 ft.: M mu 
and see samples. Owing to fluctuations of exchange it is difficult to fix f head 132 ft. The maximum sup lv will be 1.833 cubie ft pus ond | 
prices in local currency until each consignment arrives, In many cases f rhe paver house sali conair na entes turbines, each f 9.000 1.7. | 
British gonda peoh uli nva considerable market if known | With a fifth turbine in reserve. The current will be three-phase 6,000 | 
fo the Chinese nae Neve ELECO i ile neighbourhood, : volts periodicity 60, transmitted at 110,000 volts, distributed at 25,000 | 
The Acting Consul suggests the establishment of show rooms in Hang- aid HOO saltscn tbe nrimare ncaa and 220) and 19% cults a ihe 
chow and the keeping of ample stock in Shanghai. In charge of the show ; l : der pr e A = E 


: i secondary networks. About 10 miles below Talarn there will be the 

rooms there should be a Chinese agent. of good standing, acting under the power-houve of Terradets. The outflow. from the Talarn power-house 

n ors PTU n firni a Bio : DM ion poo from | will ke carried hy a canal to a reservoir at Barcedana. From there it 

dard sua 2 PEE di m Sulis n l "n ne eee i : aiken will pass to the turbines with a head of 247 ft.. and a maximum supply 

ap well beads PR non fele anu fom een. see ae a of 2.47] cubic ft. per second. The vtater will then return to the River 
£ ; s : : 1 y ‘ s T aa ry ` : M 3 nu . M . 

The Japanese are already exploiting the neighbourhood by sending Noguera. The power-house at Terradets will contain five turbines, each 

: d . ecc likely t | h ae of 11,300 H.P., and the current will be transmitted at 110,000 volts to 

travellers with goods of a nature and price likely to appeal to the natives, | gang” Tho Terradets works will, it is hoped, te finished in April, 1915 

so there is no time to he lost if British manufacturers wish to secure a | 4 v. dam built edha River S matah L id df ) 

share of the trade. Electric lighting plant and electric lamps are in use : Baca uibs UE M VET T AETA (USC ANOYA LATICE] ANG ipur 

at Hanechow. but local dicots of German firms have suflcicütostock to regulating reservoirs have been constructed in connection withthe supply 

suppl re OUI UM hime bein E i of water to the power-house at Seros. This power-house will contain 

SPP ^96 JS TE 5- four turbines, cach of 14,000 H.P., with a fifth turbine as reserve. The 

Mexico.—Goods stated in a consular report to be constantly in Cataluña Railway, which has taken over a small local line and is extending 

demand in the Colima district, and hitherto obtained from Germany it to Sabadell and Tarrasa, will he a customer of the Riegos y Fuerza del 

J aU ty € ] / «11 ^ T A ; . . 
and Austria, include metal filament lamps, glassware, hardware, Ebro. -Planm;ere being drawn wpdfor constricting a still larger nyare 


electric works near Favan, a village on the Ebro, near the point where the 
tools, &c. provinces of Tarragona, Lerida and Zaragoza mect. 
Russia.—A consular report from Batoum suggests that United The Azoe Company, which is setting up a large factory near Lerida in 


Kingdom manufacturers and merchants should profit by the present s RAI und em RS RECEN E. een 
A : F à E á , : a . y o P. g4 a > ; 
casus an stro- g : 


installation of electric light and power plants in Palma, several companies 

Stocks of imported German and Austrian goods are apparently running | have teen formed for this purpose in the most important towns in the 

short. W hat tradesmen want 1s to seo the representatives of manufac- | interior of the island, including Soller, Alaró, Binisalem, Manacor, Santa 
turers, and it is necessary for British manufacturers and merchants to 


| Margarita and Inca. Itis also hoped to establish a tramway system. 
send out capable men, speaking the language, to prepare the ground for A concession authorising Don Ramón Maurell y López to utilise the 
action as soon as the war is ended. It should be remembered that 


f t | waters of the Rio Isbor, at the rate of 2,000 litres per second, for the pro- 
German firms are making strenuous efforts to keep in touch with their | duction of electric power fer industrial purposes in the town of Isbor has 
clients during the wer. H.M. Consul at Batoum understands that they | also Econ granted. 
have gone so far as to send small consignments of German goods to some 
of their more important connections. The goods are sent through 


Sweden by parcel post, and settlement of accounts is left to take place MISCELLANEOUS NOTES. | l : 


after the war. Unless British manufacturers and merchants are prepared : . 
to transact business on a credit system they will fail to compete with British Industries Fair, 1915.— There will be holden in the Royal 


Cerman firms. The latter give up to 10 and 12 months’ credit. Although Agricultural Hall, Islington, London, N., from May 10th to 2lst next, j 
they admit. the superiority of the British made article, dealers in ‘Tiflis | a British Industries Fair on the lines of that held at Leipzig, Germany, 

state that the greater cost and additional expense of getting it out pre- annually for many vears. The attractions of the Leipzig Fair have 

vents its being sold side by side with German-made merchandise, which | been great, and visitors and orders have been numerous, the latter 

will always have the preference in consequence of its cheapness. Cata- in many cases being on a very large scale. It is, we understand. 
logues in the Russian language are necessary and price lists in Russian hoped to make the British F air an annual one, and so to take yet 


currency should be attached. German manufacturers correspond in another leat out of the Cerman : - people are begin- 
Russian, and if letters from manufacturers containing offers of mer. i German's book, until many peop gn 


chandise remain long unanswered the correspondence is followed by a ning to wonder how far our future commercial action will be based 


"EL E . * ` > " : as and s. 8 know, 
visit from their representative. l upon German precede nt. Similar fairs are, as our reader n 
The above remarks apply especially to trade in electrical appliances held in Russia at Nishnij Novgorod, although this Fair is limited ! 

and requisites and glassware and earthenware. the main to certain defined wares. 
Aecording to a consular report from Riga thc question of the pro- 'l'he scope of the British Fair is limited to the following trades : Fancy 


duction of electric lamps in Russia is attracting attention. “Many glass | goods, carthenware and china, cutlery, electro-plate, clocks, glass. 
bottle factories which have been obliged to suspend work could. it is | jewellery (including drapers’ jewellery), buttons, studs, push buttons, &c., 
considered, by making the necessary alterations, manufacture electric | stationery and printing. toys, and games. 


lamps. the consumption of which is estimated at 15,000,000 annually. Exhibitors have to commence the erection of their stalls by April 23 
In the Urals and Siberia large deposits of wolfram have been found, and | and all exhibits must be completed by May 7. 

about a year ago a German company commenced mining operations, but Lightiny.---The following are the conditions in regard to lighting at the 

this undertaking was liquidated at the beginning of the war. Fair: The general lighting of the exhibition will be undertaken by the 


meg NAE "ar : to 
Spain.— A concession has been awarded to Don Celso Casaos for the Department (query, Board of Tradel, but exhibitors will be aa 

utilisation of the waters of the Rio Dulce, at the rate of 2,500 litres | "^c such further lights as they may wish on their stands. Elec bein 
r second, for the production of electric power for lighting the town only will be available for lighting. Electrical installations must e 

of Mandavona and tor industrial purposes | eras accordance with the Regulations of the London County Council. Elec 


a : current will ke supplied to exhibitors for lighting at the rate of 6d. per 
In a consular repcrt from Barcclona it is stated that dynamos unit, to be aed by meter, which must jd E led by the exhibitor. 
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brought forward, £126. 0s. 6d.) were £483. 2s. 10d. 
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In the event, however, of exhibitors not wishing to instal a meter or to 


carry out their own electrical installations, the Royal Agricultural Hall 


Co. is prepared to carry out tho installation of lamps on exhibitors’ stands 


and to supply current irrespective of quantity during the period of the 


Fair at th» following inclusive charges :— 


Tantalum lamps of 25 c.p. per lamp ................... .£0 8 0 
Tantalum lamps of 50 c.p. por lamp ................. <.. O12 0 
Enclosed arc lamps (cach): ...........cseseeeeseneeseeeeeees 2 76 


Strip lighting for outlining signs or stands at standard 
intervals of 6 in. or 12 in. apart, not less than 25 


lamps (each) 8 c.p.............. sess —— Ü 
The-tariff of charges at which meters caa be hired and of charges for the 


0 2 6 


connection of exhibitors' own installations with tho main cables will be 


supplicd to exhibitors at an carly date. ! 

Cataloques.—A general catalogue of the Fair will be issued by the 
Department. Entries by April 3 at latest. No advertisements will 
appear in the catalogue. 

Admission. —Admission to the Fair will be by invitation of the Board 
of Trade only, and will be restricted to bona fide buyers for home and 
oversca markets, &c. 

All further particulars can be obtained from the Bcard of Trade, 
British Industries Fair, 32, Cheapside, London, E.C. 

In connection with the Industrial Fair, the Commercial Intelligence 
Branch of the Board of Trade has issued a cireulaz letter calling 
attention to thc action of the Board in assisting British manutac- 
turers to capture German and Austrian trade. It is pointed out that 
a series of exchange meetings with the object (1) of showing British 
manufacturers: samples of. German and Austrian goods competing 
most effectively with British products, and (2) of bringing into touch 
with British manufacturers buyers who had previously looked to 
Germany and Austria for their requirements. Following these 
meetings it has been represented to the Board of Trade that British 
manufacturers would welcome an opportunity of displaying for the 
inspection of buyers for home and oversea markets goods which they 
are, or have bcen, producing in competition with German and Austrian 
manufacturers. Further, Continental manufacturers have derived 
considerable advantage from the annual trade fairs held in their 
several countries and particularly with the Fair at Leipzig. With 
a view to securing similar advantage for British manutacturers the 
Industrial Fair at the Royal Agricultural Hall, Islington, London, 
has been decided upon. The annual value oí the ex ports from Germany 


and Austria to the British Empire in the trades represented by. 


the group which is to be given facilities at Islington, exceeds 
£9,000,000. 


Callender’s Hospital and Distress Fund.—The 12th annual report 
of this fund was approved a* the general mecting on Saturday, pre- 


sided over by Mr. T. O. Callender. 
The receipts during 1914 (including bank deposit and cash in hand 
. Members' subscrip- 
tions amounted to £281. 2s. 9d. Callender's Cable & Construction Co. 
gave £50 to the fund, Mr. T. O. Callender £5, and Mrs. Drake, Sir J. 
Fortescue Flannery and Messrs. C. H. Me Euen, A. R. Kibblewhite. J. S. 
Pollock. J. Varley, P. Walker and J. C. A. Ward two guineas cach. Gra- 
tuities to members absorbed £70. 14s. lld., and grants to hospitals, 
convalescent homes, &c., £283. 10s., in amounts varying from £73. 10s. 
(to the London Hospital) to £3. 3s., and the balance at bank and cash in 
hand carried forward amount to £126. 10s. 8d. Of the members, 42 
joined their regiments or ships on the outbreak of the war, and 127 have 
enlisted since. The employees have subscribed over £200 to the Prince 
of Wales’ National Relief Fund. 


Competition with Germany and Austria-Hungary.—The Com- 
mercial Inteligence Branch of the Board of Trade continues to 
receive large numbers of inquiries for the names of sellers or buyers of 
a-ücle3 of which the sources of supply or markets have been interfered 
with by the war. | | 

Special arrangements have been made by the Branch for dealing with 
these inquiries, and lists are prepared and. circulated of articles which 
enyuirers desire (a) to purchase and (b) tosell. List and 8b are now ready aud 
may be obtained by United Kingdom manufacturers and traders. Among 
articles which firms abroad are open to purchase are: Electric light 
accessories, dynamos and motors, batteries for pocket lamps, bells and 
o^cessories, cables and wires, rubber-covered cables, incandescent lamps 
(carbon and metal filament), &c. British firms interested in any of the 
goods mentioned should communicate with the Director of the Com- 
mercial Intelligence Branch, 73, Basinghall.strect, London, E.C. 


Inquest.—An inquest was held at Manchester on Monday on 
Joan H. Nevin, electrical engineer, who was killed at Stuart-stzeot 
8-ation on Friday last. 

Mr. Tuos. BAXENDALE, assistant resident engineer at Stuart-strect, 
said Nevin had been instructed to attend to the transformers, and had 
performed that duty satisfactorily. Then he appeared to have gone to 
the h.t. ‘switchboard for some reason which witness could not explain. 
Instead of making the cubicle, which he had apparently examined, quite 


safe by flashing the current to earth, he appeared to have taken a great 
risk without reason, thereby breaking the rules. Rubber gloves, goloshes 
and an insulated stick were provided when it was necessary to attend to 
the switchboard, but Nevin had not used those. The current was of 
very high voltaze, and he must have received a very severe shock, which 
caused him to fall from a ladder on which he had to stand to reach the 
cubicle. After the accident he was put in a special respiratory machino 
for two hours, and ether was also administered, but without avail. 


A verdict of accidental death was returned. 


Labour Statistics.— Thc 17th Absiract of Labour Statistics of the 
United Kingdom, which has been is:ued by the Department of 
Labour Statistics of the Board of Tradc, contains much interesting 
statistical information relating to industrial movements, production, 


cost of living, &c. 

The abstract consists of 1L main sections. dealing with employment, 
production and consumption, wazes and hours of labour, wholesale and 
retail prices, cost of living, industrial diseases and accidents, National 
Insurance, workmen’s compensation and old-age pensions, strikes and 
lock-outs and methods of arbitration, associations of employers and 
workpeople, housing and occupations of the population, savings banks 
and pauperism, &c. The sources of the information given are the figures 
given in the '* Board of Trade Labour Gazette,” the annual reports of the 
Department and official publications, returns made by private firms and 
industrial organisations. These sources arc, of course, not exhaustive, 
especially in regard to labour and employment,!but, still, the figures given 
are carefully edited and are presented in à form which admits of ready 


comparison. 

Reuter's Jubilee.— Toinorrow (Saturday) Reuter's Telegram Co. 
will celebrate it: jubilec, having reached the 50th anniversary of its 
foundation. We wish the company continued prosperity and develop- 


ment in the future. 

The Reuter Ageney, whose business the company. which was formed 
in London in 1865, took into its charge, had already been 14 years in 
existence, and had fought its way to name and fame. Everybody knows 
the story of how Mr. Julius Reuter came from (Cassel to London with 
little money in his pocket but great ideas in his. brain. To-day the 
ramifications of the company extend to the uttermost-parts of the carth. 
To the head office in Old Jewry there comes day by day an incessant flow 
of intelligence from all parts of the globe, and this in its turn passes out 
to all the newspapers of Great Britain. to all the principal centres of the 
Continent of Europe, and to the British colonies and dependencies in all 
the oceans. In the course of its life of 50 years Reuter's Company has 
seen many changes so far as news gathering and its transmission are 
concerned, but with the present moderate press rates to every part of 
the world every feature of the great. European conflict is transmitted, 
subject to the rigours of the Censorship, to all the Britains beyond the 
seas, and manv other countries besides, which are kept as well informed 


as London itself. 


Imports. —The following arc official values of electrical machinery, 
material and apparatus imported into this country during January, 
1915, and the increases or decreases compared with January, 


1914 :— ? 

Electrical machinery £175,074 (including generators and motors other 
than for motor cars and cycles £9,848 and electrical machinery un- 
enumerated £165,226) (increase £55,340) ; telegraph and telephone cables 
other than submarine £3,139 (decrease £283), telegraph and telephone 
apparatus £4.884 (decrease £22,050) ; other electrical wires and cables 
rubber insulated £4,278 (decrease £20.232), with other insulations £1,143 
(decrease £9,599) ; carbons £6,955 (decrease £6,954) ; glow lamps £4,042 
(decrease £8,560); are lamps and electric searchlights £206 (decrease 
£24); parts of are lamps and searchlights (other than carbons) £7,560 
(decrease £088); primary and secondary batteries £9,337 (inereass 
£777); meters and measuring instruments*, £2,291; switchboards*, 
£1.445 ; electrical goods and apparatus unenumerated £11,585. Total 
of electrical goods and apparatus, other than machinery and uninsulated 
wire £56,862 (decrease £81,646). : 

* Not enumerated separately in provious years. 


Exports.—-The exports of electrical; machinery, material, &c., 
during January, 1915, and the increases and decreases compared 


with January, 1914 :— 

Electrical mazhinevy. £97,030 (including railway and tramway motors 
£2.592, other generators and motors other than for motor cars and cycles 
£27.302 and electrical machinery unenumerated £61,836) (decrease 
£184,707); telegraph and telephone cables, submarine £49,936 (increaso 
£24,710). other than submarine £25,586 (decreaso £15,997); telegraph 
and telephone apparatus £16,942 (decrease £4,541) : other electrical wires 
and cables, rubber insulated £29,334 (decrease £2,744), with other insula- 
tion £37.68 (increase £16,286); carbons £282 (decrease £769) ; glow 
lamps £8,488 (decrease £3,996) ; arc lamps and searchlights £267 (de- 
crease £109); parts of are lamps and searchlights (other than carbons) 
£1,244 (decrease £1,073); primary and secondary: batteries £22,333 
338 ; meters and measuring implements,* £16,081; trans- 


(increase £7.: 
formers,* £2,922 ; switchboards,* £5,155 ; electrical goods and üpparatus 
unenumerated £53,105. Total of electrical goods and apparatus, other 
than machinery and unisulated wire £209,893 (increase £10,172). 


* Not enumerated seperately in previous years. 
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TENDERS INVITED. 
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Electrieal and Tramway Stores, &c. l 
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Motor Converters, or Rotary Converters and Transformers. 

SaLForD Corporation invite tenders for the supply, delivery 
and erection of three Motor Converters, or Rotary Converters 
and Transformers of 1.000 kw. each and one of 500 kw. Speci- 
fication and conditions of contract from the borough electrical 
engineer, Mr. J. A. Robertson, Electricity Works, Frederick- 
road, Salford. Tenders to the town clerk, Mr. L. C. Evans, 
Town Hall, Salford, by Saturday, March 6. See an advertise- 
ment, 


Telephone Cable. 

KixasToN-vPoN-HvLL Council invite tenders for the supply 
of Air Space Telephone Cable. Specifications and forms of 
tender from the manager and engineer, Mr. T. Holme, and 
tenders to the Chairman of the Telephone Committee, Telephone- 
buildings, Mytongate, Hull, by 10 a.m. March 2. See «n adver- 
lisement. 


Wheatstone Receivers, Transmitters and Receiving Tape. 

The Deputy Postmaster-General, Brisbane (Queensland) will 
receive tenders until April 7, for supply of Wheatstone Receivers 
and Transmitters (schedule 335) for the AUSTRALIAN CoMMON- 
WEALTH Pestmaster-General's Department. Specifications from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 
Nee advertisement, 

Tenders are invited for the supply of white Wheatstone 
Receiving Tape (schedule No. 1,168) to the Australian Common- 
wealth Postmaster-General's Department. Specifications from 
Commonwealth Offices, 72, Victoria-street, London, S. W. "Ten 
ders to Deputy Postmaster-General, Melbourne, by March 16. 


Electrical and Tramway Stores, &c. 
Be.rast Tramways and Electricity Committee invite tenders 
for 12 months’ supply of Materials, including Mill Furnishings, 
Packings and Asbestos Goods, Lubricating Oils, Rubber Goods, 
s Ironmongery, &¢., Trolley Wire and Overhead Line | Devon's-road, Bow, London, E. 
Material. v. bit. Insulated Cable, v.ir. Cable ; “res, Elec- 2 NN UAE : 
js nee E i Aie s ba h o The Bedwas Steam Navigation Co., Bepwas, Mon, requiro 
: d pos ! : tenders by 10 a.m. March 4 for 12 months' supply of Electrical 


ILronD Council want tenders by noon Feb. 23 for One Year's 
Supply of Cables, House Service Fuse Boxes, Lamps, Joint and 
Network Boxes and Meters. Specifications from Mr. A. R. 
Shaw, Electricity Works, Ilford. 

FuLHAM (London) Council require tenders by 4 p.m. Feb. 24 
for 12 months’ supply of Electrical and General Stores. Forms 
of tender, &c., from the Town Clerk. 

WIMBLEDON Corporation want tenders for one year's supply 
of Conduits, Joint Boxes, Transformers, Meters, Incandescent |j 
Lamps, Flame Arc Lamp Carbons, &c., and for one or three 


~ 


years’ supply of Cables. Specifications, &c., from the Borough 
Electrical Engineer. 

KENSINGTON (London) Board of Guardians invite tenders for 
six months’ supply of Electric Lamps to their infirmary, Marloes- — 
road, W. Forms of tender from the clerk, Mr. W. R. Stephens, 
Marloes-road, Kensington, W., and tenders by 3 p.m. Feb. 25. 

EpMONTON Guardians want tenders by 9 a.m. March 10 for 
the supply of Electric Lamps, Ironmongery, &c. Forms of 
tender from the Clerk, White Hart-lane, Tottenham. 

Botton Tramways Committee want tenders by Feb. 22 for 
one year’s supply of Overhead Materials, Lamps, Carbons, In- 
sulating Materials, Gear and Pinion Wheels, Castings, &c. 
Forms of tender, &c., from the General Manager. 

The PowELL-DuFFRYN Coar Co. (Lrp.) require tenders by 
10 a.m. March 10 for the supply of Electrical Goods, Iron. 
mongery, Iron, Steel, Rubber, Asbestos, &c. Forms of tender 
from the Stores’ Manager, Aberaman Offices, near Aberdare. 
Tenders to the Directors, 101, Leadenhall-street, London, E.C. 

The Managers of the POPLAR & Stepney Sick Asylum District 
require tenders by 4 p.m. March 9 for the supply of Electrical 
Goods, Ironmongery, &c. Forms of tender from the Clerk, 


Carbon Brushes; retined Trinidad | Bitumen, Bitite Strip, Pre- Goode, Iron and Steel, Oils, &c. Forms from the Secretary. 
pared Tape and Rubber Tape, Joint Box Compound, Fuse Wires, . 
Wood and Stoneware Troughing, c.i. Street Box Frames and _ ABERDARE Urban Council require tenders by March 6 for 
Covers, c. & w.i. Pipes, Conduits, Feeder and Pillars, &e. ; Year's Supply of Cables, Meters, Joint Boxes, Lamps, &c. 
Meters, m.d. Indicators, Automatic Time Switches and House Specifications from the Manager Electricity Department. 
Service Cutouts. Tender forms, &c.. from the city electrical Tenders are required by first. post March 10 for year’s supply 
engineer (Mr. T. W. Bloxam). and tenders to the town clerk (Mr. of Electrical Goods, Paints, &c., to Cheshire County Asylum, 
R. Meyer), by 10 a.m., March 15. See also an advertisement. Parkside, MACCLESFIELD. Forms of tender from the Clerk. | 
WREXHAM Town Council invite tenders for 12 months’ supply DUNDE: Tramways Committee require tenders by March 3 
of Materials, including Meters, Oils, Coal and Boiler Solution. for one year's supply of Armature Coils, Commutators, Mica, 
Forms of tender from the borough electrical engineer (Mr. W. G. Carbon Brushes, Insulated Tapes, Lamps, Switches, Rubber 
Pickvance), and tenders to the Town Clerk (Mr. Lawson Taylor) Goods, Trolley Rope, &c. Specification, form of tender, &c., 
from the general manager, Mr. Peter Fisher. 


by March 17. See advertisement. 
LEEDS Corporation invite tenders for the supply of Stores for SwiNDON Corporation require tenders by noon March 13 for 
d.c. Meters, Fuse and Service Boxes and General Stores for the 


the electric lighting department during year ending March 31, 
1916, including w.i. Tubes and Fittings, Copper Bars, Strip, Plates, electricity and tramways departments. Specifications, &c., 
Wire, &c., Lead and other Plumbers' Material, Tool Timers' and from the tramway manager, Mr. T. Medcalf, Corporation-street, 
Ironmongers’ Sundries, Cables, Mains Boxes and Fittings, Jointing Swindon. 


and Insulating Materials, Electric Lamps, &c. Schedules and forms Railway Stores. 


of tender from the manager (Mr. C. Nelson Hefford), 1, White- Tho Camar CuxTRAL Railway Oo. invite tenders for the 
hall-road, Leeds, and tenders to the town clerk (Sir Robert E. aupply Janine S 2 19 snonths:of varous S.ores, and Materials 
Fox), Pearl-buildings, Leeds, by noon Feb. 20. including Electrie Light Wires and Cables, Globes and Shades. 
HAMMERSMITH (London) Borough Council require tenders by Carbons, Casing, Accessories and Lamps, Telegraph Materials, 
4 p.m. Feb. 24 for 12 months’ supply of Electric Light Sundries, Wire, Oil, Toola, &c. Samples and pażterns may be seen in the 
insulated Wires, Cable Joint Boxes and Fuse Boxes, Electricity Public Hall of the Conservative Club, Gorton-lane, Manches:er, 
Meters, Insulating Compound, &c. Forms of tender from the between Feb. 22 and Mareh 1. Specifications and forms of 
Borough Electrical Engineer, 85, Fulhain Palace-road, W. tender from Mr. Walter Williams, Stores Superintendent. Great 
BATTERSEA (London) Council require tenders by noon March Central Railway, Gorton, Manchester. Tenders to the secretary, 
2 for supply of Electricity Meters. Joint Boxes, Carbon and Mr. Oliver S. Holt, Marylebone Station, London, N.W., by 
Metallic Filament Lamps, Troughine, Conduits, &c. Forms of 10 a.m. Tuesday, March 2. 
e Engineer, Electricity orks Lombärd-road, S.W. | Wire, Meters and Lamps. 

SLINGTON (London) Council require tenders by noon Feb. 24, The CANADIAN ELECTRICAL ASSOCIATION require tenders by 
for supply of Carbons, Globes, Lamps. Electrical Sundries, Feb. 27 for one year's supply of Rubber-covered and weather- 
&e. Forms of tender from the Town Hall. | proof Wire, Electrical M. and Incandescent Lamps. Prices 

Tenders are invited by NortH BIERLEY Guardians for the may be cabled from Europe, and the time may be extended for 
supply of about 800 Incandescent Lamps, Particulars from the confirmatory tenders. Specifications, &c. from the Seeretary. 
Clerk, 4, Town Hall-street, Bradford. Tenders by Feb. 22, 10, Adelaide-street E., Toronto. i ü 
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Wiring and Fittings. 


CarprrF Corporation want tenders by 10 a.m. Feb. 22 for an 
Electrical Installation (750 points) at new Technical Institute, 
Cathays Park. Specification from the City Electrical Engineer. 

West Ham Guardians require tenders by 10 a.m. March 4 
for three months’ supply of Electrical Fittings, &c. Forms of 
tender from the Clerk. 

HUDDERSFIELD Corporation want tenders by 10 a.m. March 2 
for Wiring, &c., of new tuberculosis hospital. Forms of tender, 
&c., from the Borough Engineer. 


Newport (Mon.) Guardians want tenders by March 2 for 
Forms of 


supply of Electrie Light Fittings, Ironmongery, &c. 
tender, &c., from the Clerk. 


HUDDERSFIELD Corporation want tenders by 10 a.m. March 2 


for Wiring a new Tuberculosis Hospital at Bradley Gate, Hud- 
dersfield. Forms of tender, &c., from the Borough Engineer. 


WESTMINSTER Guardians require tenders by noon Feb. 24 
for six months’ supply of Electric Lamps, Fittings, Ironmongery, 
&c. Forms of tender from the Clerk, Princes-row, Buckingham 
Palace-road, London, S. W. 


Finssury (London) Council require tenders by noon March 1 
for six or 12 months’ supply of Electric Fittings, &c. Forms of 
tender from Borough Surveyor, Town Hall, Rosebery-avenue, E.C. 


Superheaters. 
MANCHESTER Electricity Committee want tenders by 10 a.m. 


Feb. 22 for supply and erection at Stuart-street generating station 
of Six Superheaters. Specifications, &c., from Mr. F. E. Hughes, 
Town Hall, Manchester. 


Eeonomisers, Boilers, Stokers, &o. 
RoTHERHAM Corporation want tenders by neon Feb. 22 for 


two Water-tube Boilers, Mechanical Stokers, Economisers, 
Superheaters, Foundations, Chimneys, Valves, Pipes, &c. 
Specifications, &c., from the Borough Electrical Engineer. 


Tránsformers. 
Tenders will be received at the Public Works Offices, Welling- 


ton, N.Z., until noon Feb. 28 for 18 Step-down Transformers for 
LAKE COLERIDOE power scheme. Specifications from the 
Public Works Offices, Auckland, Wellington, &c. 


Motor Omnibuses. 


WaNaANUI (N.Z.) Council require tenders by noon March 1 
for the supply of two or more Single-deck Petrol or Electric 
Motor Omnibuses with seating capacity for 24 passengers. 
Specification from the Town Clerk, Wanganui, N.Z. 


Pumps. 


MANCHESTER Electricity Committce want tenders by 10 a.m. 
Feb. 23 for supply of Two Low-pressure Circulating Water 
Pumps at Stuart-street generating station. Specifications, &c., 
from Mr. F. E. Hughes, Town Hail, Manchester. 


Tramway Cars, Equipment, &c. 

| Melbourne, Brunswick and Coburg Tramways Trust require 
tenders by noon March 10 for supply of Car Equipments and Air 
Brakes for single-type trucks; Single Truck Combination Car 
Bodies; and Wheel Guard Equipment and Operating Gear. 
Specifications, forms of tender and drawings may be obtained 
from the offices of the Trust, Copura (Victoria), and tenders are 
to be sent to the Chairman at that address. 


Electrically-operated Sewage Plant. 


MANCHESTER Rivers Committee require tenders by Feb. 27 
for supply of an electrically-operated Elevator and an elec- 
trically-operated Fine Screening Plant in connection with 
sewage works extensions, Davyhulme. Forms of tender, &c., 
from the Secretary of the Rivers Dept., Town Hall, Manchester. 


Telephone Material. 
| The time for the receipt of tenders by the Deputy Postmaster- 


General, Brisbane, for the following contracts for the Avs- 
TRALIAN COMMONWEALTH Postmaster-General's Department has 
been extended to 3 p.m. March 16: (1) Common Battery Mul- 
tiple Switchboard (Schedule 290), (2) Automatic or Semi-auto. 
matic Switchboard, with Associated Apparatus (Schedule 291)- 
Specifications from Deputy Postmaster-General, Drisbane. 


Testing Instruments, &c. 


SYDNEY (N.S S.W. ) Corporation require tenders by 3 p.m. March 
15 for supply and erection of Transformer Testing Apparatus 
(contract No. 339). Bpecifications from City Electrical Engineer 


Motor-Generator, Power Board, &o, 

Tenders are invited for the supply of a Motor-generator, 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Post- 
master-General's Department. Tender form, specifications, 
&c., may be obtained from the Commonwealth offices, 72, 
Victoria-street, London, S.W. Tenders to the Deputy Post- 
mas:er-General, Brisbane (Queensland), by March 10. 


DULUTH A 
TENDERS RECEIVED AND ACCEPTED. 
LATA LM 


CoxNaAH's Quay.—Johnson & Phillips have obtained a con- 
ditional order from the Urban Council for overhead and underground 
mains, public lighting and services. 

Irswicu.— The Corporation have accepted the tender of Fraser 
& Chalmers (at £2,320. 10s.) for the supply and erection of a waggon- 
tipping gear suitable for side-opening railway waggons (with under- 
ground hopper, &c.), coal elevating and conveying apparatus, 
storave bunkers and chutes. 

Torquay.—The Electricity Committee has accepted the following 
tenders :— 

Rees Roturbo (0. motor-driven seawater pump. £248 ; Herbert 
Morris (Ltd.), overhead travelling crane, £184. 15s. ; British Thomson- 
Houston Co., switchgear, £1,564. 

WOoLVERHAMPTON.— The Electricity Committee has accepted the 
tender of the Rees Roturbo Co. (at £165. 10s.) for the supply of two 
electrically-driven pumps. 

ScHooL Licutixc.—The London Education Committee received 
nine tenders for wiring the Exmouth-street school, St. Pancras, and 
the lowest, that of H. J. Cash & Co. (at £349) has been accepted. The 
amount of the highest tender was £660. 

HEvwoop.—The Council have recently accepted the following 
tenders :— 

British Westinghouse Co., converting plant, e.h.t. switchgear and sub- 
station plant ; British Insulated & Helsby Cable (Ltd), overhead mains ; 
B.Thomas, switchboard and cables; Phanix Dynamo Co., battery booster. 

CAMBERWELL.—The Borough Council has accepted the tender of 
the Brimsdown Lamp Works (Ltd.) for an annual supply of electrie 
lamps as follow :— 

B.P., English make, plain, 100 volts (8, 16, 25. 32 and 50 c.p.). 3s. 3d. 
per dozen ; 200 volts, 4s. 2d. per dozen ; ditto, frosted. 4s. per dozen and 
Os. per dozen ; other metallic filament lamps, 16, 25, 32 and 50 e.p., 16s. 
per dozen; 200 volts, 16 c.p., 218. per dozen; 25, 32 and 50 c.p., 10s. 
per dozon. 

WoorwicH.—The tender of Bruce Peebles & Co. (at £2,150) has 
been accepted by the Council, for the supply of a 1.000 kw. motor 
converter. 

TuNBRIDGE WELLs.—At their last meeting the Council accepted 
the following tenders :— 

Stirling Boiler Co. for supply of boiler and auxiliary. plant at £5,630, 
and that of Witting and Partners for a cooling tower at £1.500, and for 
dismantling existing cooling tower and rebuilding new one at £950. 

MANCHESTER.—The Tramways Committee have accepted. the 
following tenders :— 

Hadfields (Ltd.), Titan Track Co. and Lorain Steel Co., permanent way 
special trackwork : E. Allen & Co., permanent way points, tongues and 
hardened steel centres. 

SwANSEA.—The tender of the British Thomson-Houston Co. (at 
£55) has been accepted by the Electric Lighting Committee, for the 
supply of an earthing resistance. 

Piymovutu.—The Council have accepted the tender of the Brush 
Co. for six tramears and trucks at £470 cach, and that of the British 
Westinghouse Co. for electrical equipment. 


Newport (Mos.)—The Electricity and Tramways Department 


— 
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have placed a contract for their next 12 months’ requirements of 


certain electrical accessories (including switches) with Messrs. J. H. 
Tucker & Co., of Birmingham. | 

FuLtuaM (LoxpoN).—The Electricity Committee have accepted 
the tender of A. Duckham & Co. for the supply of lubricating oils 
for 12 months. 

BaTtLEY.—The Electricity Committee have placed an order with 
Ferranti Limited for the supply of meters. 

SovTH SHiELDs.—The Corporation have placed an order with the 
Worthington Pump Co. for centrifugal pumps at £690. 

KErGHLEY.— The Corporation have placed an order with Drakes 
Ltd. for new carbonising plant at the gasworks (including stoking 
machinery and electrical power plant), at £2],405. 
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COMPANIES' MEETINGS AND REPORTS. 


St. James’ & Pall Mall Electric Light Co. (Ltd.) 


The ordinary genera! meeting was held on Tuesday under the presidency 

of Mr. WALTER Lear. — 
The MANAGING DIRECTOR AND SECRETARY (Mr. Frederic J. 
Walker) read the notice convening the mecting and the auditors’ re port. 

The CHAIRMAN said : The year under review began with the most 
favourable prospects. For the first six months everything went as well 
as could be ; our revenue was growing steadily, our profits were growing 
with it ; the replacement of old plant to which we had for some time been 
devoting a considerable amount of revenue was completed ; and when we 
declared the usual interim dividend in July we felt every reasonable 
confidence that the end of the year would find us able to maintain with- 
out the least difficulty the dividend which, on the figures before us in 
January, 1914, we had felt fully justified in proposing to you. How 
these rosy prospects were dashed at the beginning of August you know. 
The result is that our sales have fallen from 11.605.000 units to L1.171,000, 
or 3-7 per cent., and our revenue from £140,576 to £134,745, a drop of 
4-1 per cent. This may seem but a small decrease m itself; but it 
becomes more serious when we consider that it is entirely due to the 
second half of the year, and that the first half showed a very marked 
improvement, on the first six months of 1913. The same fact must be 
taken into account when we compare the net revenue accounts of the two 
years, We show this year a net revenue of £34,347, against. £25,942 in 
1913, and the smallness of this drop may seem very satisfactory, Put we 
must remember that the special appropriation which we have for some 
years been making out of revenue for the replacement of obsolete plant 
came to an end with 1913, so that this year we have been able to bring 
into revenue more than £3,000. But for this we should show a loss of 
profit of over £5,000 all in the last half of the year. And even this does 
not yet measure all that the war has cost us, The actual profit available 
for dividends made during the year is, as you see in the re port, £27.133.. Of 
this £17,500 was made in the first six months. We estimate that the 
actual cost of the war to us up to the end of December was £8,000 in 
profits. But we have to face the continuance of the war for an unknown 
period. That is a contingency we are quite prepared to face. We 
estimate that it will mean an additional loss for the year of £9,000, making 
£17,000. Onthe other hand, we have to remember that this loss of profit 
is purely temporary, and due to causes entirely outside our business, ‘The 
earning power of the Company is in no way attected. 

With the further loss of profit which is certain to come-—3ome of which 
indeed has already come in the last six weeks—even if we paid 12 per 
cent. for 1914 we could not expect to maintain it for 1915. We there- 
fore propose to you to revert to the old figure of 10 per cent.. which 
we have paid for many years up to 1913. This enables us to put the 
handsome sum of £4,500 to our contingency fund, for the equalisation of 
dividends. If we realise the further loss of £9.000 as possible, then we 
shall meet the situation by taking £4.500 from the fund instead of paying 
intoit, and so may hope to be ina position to keep the dividend upin 1915. 
Let me take this opportunity of thanking our whole staff, from Mr.Walker 
and Mr.Dobson. down to the youngest boy in the station, for the way in 
which they have responded to the call of public duty. Forty-two of our staff 
have joined the Colours, about 24 per cent. of our normal establishment. 
Three of them hold Commissions and six are non-commissioned Officers. 
More than a dozen have gone to France and two are in the Royal Navy, 
and I regret to have to tell you that one of our men, Stoker MeCormack, 
private in the Scots Guards, is reported as missing since Nov. llth. But 
while thanking and congratulating those who have been privileged to 
serve their country in this way, we must nct forget the claims of those 
who have also served their country by staving at work. . In some ways 
their task has been the hardest. The work of this Company. and of other 
lighting companies, is essentially public work, and its maintenance is a 
matter of very serious responsibility. 

And now I must turn to another subject. of the highest importance, one 
which has occupied much of our thought during the last eventful six 
months. The whole question of the supply of electricity for London has 
been the subject of acute discussion, and has been taken up by the London 


County Council in à way which very materially affects every individual’ 


undertaker, whether company or municipality. The L.C.C. embodied 
their scheme in a bill of which the salient feature was to be the establish- 
ment of a single large company to supply the whole of London—a com- 
pany formed outside the County Council, but operating under its control. 
The companies have been constantly in conference—not the whole of 
them, but a large majority—and they have come to the conclusion that 
it would be well to enter into negotiations with the 1.C.C. and endeavour 
if possible to work in harmony towards the establishment of such a 
scheme, always, of course, with full regard to the interests of their share- 
holders. The result of these conferences was that a bill was deposited 
in Parliament which provides, among other things, for the establishment 
of such an operating company as the L.C.C. contemplated. But since 
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the bills were deposited the whole situation has been changed. You will 
have seen by the papers that the L.C.C. failed to obtain the majority 
necessary for the further prosecution of their bill; and since then the 
Prime Minister's statement in the House that no contentious business 
would be taken makes it highly probable that our bill also will, through 
no fault of ours, be hung up. Under these circumstances | need hardly 
trouble vou with the details of our proposed scheme, excep: to say 
that it is proposed to constitute a company with powers to supply elec. 
trical energy in the county of London and adjacent arcas, to transfer 
to the company 10 of the existing undertakings, to provide for transferring 
the undertaking of the company to the London County Council or other 
public body, for authorising agreements or arrangements between tho 
Company and the London County Council or other public body, and for 
other purposes. Wc are prepared to advise you to sell your property. 
either to the L.C.C. or to an amalgametion, at a price and on conditions. 
But the price and the conditions must be fair. We possess a property of 
great and growing value ; and we cannot advise you to part with it for 
promises or prospects, however specious they may appear. We do not 
admit that London, even under the existing conditions, which were forced 
upon us by Parliament vears ago, has any reason to be ashamed of the cost 
of its supply ; on the contrary, we assert that the supply is at least as cheap 
as that of any great city in the world, 1 sec from the report of our friends 
the London Company. who have now de voted themselves almost entirely to 
power and traction lcads, that they actually sold the whole of their output 
for last vear at an average price of less than Id. per unit—0-94d. to be 
exact. That is à result on which I heartily congratulate them, especially 
as they have suceceded in combining that remarkable figure with a large 
increase of profits. No better answer could be given to the popular but 
ill-informed cry that London is suffering from the want of a cheap 
supply of electric cnergy. 

There is another consideration which must have forced itself, upcn 
you during this crisis. An essential part of the more ambitious schemes 
which have been put forward for the cheapening of supply is a huge 
central generating station for all London on the river side below the 
city. Do you think that such a concentration of one of London's most 
vital supplies at that point would conduce just now to the sense of public 
security * Is not the fact that generation as scattered over various 
parts of London an clement of safety ? And even if such a concentra- 
tion resulted in a fractional reduction in the price of the unit, would 
the gain be worth it ? We have higher interests just now to consider 
than decimals of a penny. I now move the adoption of the report and 
accounts, and the declaration of the dividends thercin set out. 

Mr. MARLBOROUGH. R. PRYOR seconded the motion, which was 
earried unanimously. 

The retiring directors, Mr. Leaf and Mr. Bennett Fitch, and the auditors 
were then re-elected, end a vote of thanks to the chairman, directors and 
staff brought the proceedings to a close. | 


— —— 0 


BLACKPOOL & FLEETWJOD TRAMROAD CO.— The net carnings for the 
year 1914, after payment of debenture interest and fixed charges, were 
£16,776. 1s. 8d., and, with £3,451. 1s. 5d. brought forward, the total is 
£20,227. 3s. ld. An interim dividend for the six months ended June $, 
1914. at rate of 4 per cent. per annum has been paid, leaving £17.227.3s.1d., 
out of which the directors recommend payment of final dividend of 4} 
per cent. (making 64 per cent. for year) and absorbing £6,750, placing to 
depreciation reserve £5,000 and to general reserve account £2,500, and 
carrying forward £2,977. 3s. 1d. l 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The gross receipts for 
1914 were £454.774. 10s. 6d. and working and goneral expenses and 
renewals £372,185. 4s. 8d., leaving £82,589. 5s. 10d. After paying 
interest on the 4 per cent. mortgage debenture stock, the dividend on 
the 4 per cent. preference shares and the interim dividend at rate of 4 per 
cent. per annum, it is proposed to pay out of the balance of £62,959. 14s.1d. 
a tinal dividend for the past half-year at rato of 5 per cent. per annum 
(less tax), making 41 per cent. for the year, to add £8,301. 9s. 3d. for 
reserve fund for contingencies and renewals. Tho receipts from the 
tramway department decreased by £4,035 (1-65 per cent.), whilst those 
of the carriage department increased by £34,811 (19-92 per cent.). To 
cope with the expansion of the business of the carriage department 
additional rolling stock has been put into service, and. in addition to 
other extensions, the Bath and Cheltenham garezes have been con- 
siderably enlarged, and a commodious depot and garage is in course of 
erection at Avonmouth. Since the commencement of tho war 718 mea 
in the company's employment have joined H.M. forces, and specià 
allowances have been granted to those employés on aztive service having 
families or relatives dependent upon them. ‘The directors think that the 
present is èn opportune time for extending the memorandum of assocla- 
tion so as to include tho execution of Government and other contracts 
and the addition of new departments embracing the manufacture of 
aircraft, war material, the supply of electricity and other matters, a? 
the necessary resolution will be submitted at an extraordinary gencra 
mecting to be held after the ordinary meeting. 
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-| Radcliffe. The number of rail motor vehicles has remained stationary 


CAMBRIDGE ELECTRIC SUPPLY CO.(LTD.)—During 1914 there were 
183 additional consumers connected, and the number of units supplied 
wore 1,011,835, an increase of-81,281 units over 1913. The total profit 
for the year was £11,584. 13s. 7d., which, added to £1,199. 11s. 9d. brought 
forward, makes £12,784. After deducting debenture and other interest 
(£1,816. 9s. 11d.) and placing £3,000 to depreciation fund, there remains 
£7,967, 15s. 5d. An interim dividend of 24 per cent. (absorbing. 
£2,208. 13s. 7d.) has been pcid and the directors recommend payment of 
a further dividend of 33 per cent., making 6 per cent. for year, and leaving 
£2,646. 15s. 2d. to carry forward. The directors have thought it wise to 
increase considerably the carry forward, in view of possible emergencies, 


due to tho war. . 

CENTRAL LONDON RAILWAY CO.—Thce gross receipts during 1914 were 
£244,690. 19s. 6d., decrease of £10,146. 9s. 9d. compared with 1913, and 
the expenditure was £144,358. 14s., decrease £3,182, 14s. With miscel- 
laneous receipts from rents, interest, &c. (£32,684. 18s. 9d.) the total net 
income was £133,017. 4s. 3d., decrease £10,541. 8s. 11d. Adding balance 
forward (£20,878. 10s. 6d.) and deducting interest, rentals and other 
fixed charges (£38,133. Os. 5d.) and dividend on 41 per cent. preference 
stock (£21,600) the balance available for dividend on ordinary, preferred 
ordinary and deferred ordinary stocks is £94,162. 14s. 4d. "l'ho interim 
dividend at rate of 14 per cent. which was paid on the ordinary stock and 
at rate of £2 per cent. on the preferred ordinary stock for the half-ycar 
ended June, absorbed £38,492, leaving £55,670, which will admit of 
payment of a dividend at rate of 14 per cent. on the ordinary stock, £2 
per cent. on tho preferred ordinary stock for half-year ended December, 
and at rate of 1} per cent. on the deferred ordinary stock for the whole 
year, making £3 per cent. on the ordinary stock, and £4 per cent. on the 
preferred ordinary stock for the year, carrying forward £15,413. The 
dividends paid for 1913 were at rate of 3 per cent. on the ordinary, 4 per 
cent. on the preferred ordinary, and 2 per cent. on the deferred ordinary 
stock, with £20.878 carried forward. "l'he capital expenditure during tho 
year amounted to £52,098. 18s. 4d. The decrease in the treftic receipts is 
mainly attributable to the conditions which have prevailed since the out- 
break of War. Owing to the War the work in connection with the 
extension railway between Wood-lane and Ealing Brosdway has not 


progressed very rapidly, and the date of completion will, therefore, be 


Ce'ayed. | 

CITY & SOUTH LONDON RAILWAY CO0.— At the meeting on Tuesday 
the chairman (the Right Hon. C. B. Stuart Wortley, K.C.. M.P.) said thet 
but for the war they would now have been well forwazd with the recon- 
striction work, and would have been within 12 months of owning en 
improved railway and new and larger rolling stock. When the war eame 
they had passed plans and drawings, made 


tractors and raised a portion of the money. 
traffics. For several weeks during mobilisation they carried soldiers and 


sailors free, and since the beginning of the war pleasure traffic and most 
of the evening traffic had greatly declined, while the adverse influenccs 
continued which had already told heavily in previous years. The gross 
railway earnings were down by £9,760, but of late there had been a dis- 
tinct revival in the weekly traffics. Since the beginning of the year the 
traffics showed an improvement averaging £350 per week against the 
corresponding weeks of 1913 and 1914. 


COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DZ BUENOS AYRES 
(LTD.;—The gross profit for the year ended July 31, 1914, was £86,794, an 
increase of £6,464 (8-03 per cent.) over the preceding year, "l'headministra- 
tion and general charges in Buenos Ayres were £12,497, azainst £20,037. The 
average ratio of working expenses was 54-72 per cent. In order to effect 
a reduction in cost of London administration it is proposed to reduce the 
fees of cach director, other than the members of the edvisory board in 
the Argentine. The sum of £9,000 of the revenue has heen appropriated 
to depreciation, and after payment of debenture interest, &c.. €10,655 is 
carried forward. 


ELECTRICAL DISTRIBUTION OP YORKSHIRE (L^D.—Th^ ne! profit 
for 1914 was £2,963. 15s. 6d. (against £2,568. 16s. 2d. in 1913 and 
£1,902. 12s, 3d. in 1912). After payment of directors’ remuneration, tho 


The war had also affected 


balance from 1913 waa £572. 196. 10d., making a disposable bilance of 


£3,536. 15s. 4d. The directors recommend payment of a dividend (tax 
free) for the year at rate of 6 per cent. per annum on the or.linsry shares 
(£1,809. 7s. 11d.), the increase of the reserve fund to £3.000 by edding 
£1,000, and to carry forward £727. 7s. 5d. The company now hold 
electric lighting provisional orders for 16 districts in the West Riding of 
th» county, end during the year supply was commence: in Birstall, Goole 
and district, Rothwell and district, and Wombwe!l end Worsborough. 
With two exceptions, 2 supply of energy was being given at the close of 
the year under all the orders. The necessary works are being proceeded 
with, and supply will be available within the next few weeks in respect of 
the whol» of the orders held by the company. Applications are being 
mad. to the Board of Trade for orders to authorise the com pany to give 
a supply within other districts in the West Riding. 


LANCASHIRE & YORKSHIRE RAILWAY CO,—The report states that 


during the past year £14,788 was spent on the conversion of the Man- 
chester-Berry line to electric traction, and £42,698 on the construction 
, OL@ power station at Clifton Junction and sub-stations. The estimates 
or the current year provide for expenditure at the same rate. The new 
( lectric line will be operated on the third rail system, like the Liverpool- 
Southport line, but at a different voltage. The Clifton power house will 
supply the necessary energy, and intervening stations will be made at 
Woodlands.road (Cheetham), Crumpsall, Heaton Park, Prestwich and 


arrangements with ceon- 


and the remainder are being proceeded with. 


during the past year at 17. with 936 seats, but the number of trains worked 
by electric power has increased from 159 to 174, and their carrying capa- 


city from 11,925 to 13,616. The mileage of electric trains has advanced 


from 1,765,879 to 1,848,923, an increase of 83,044. 


LIVERPOOL OVERHEAD RAILWAY CO.—Tho gross revenue receipts 
during 1914 (including estimated amount receivable under agrecment 
with tho Government) amount to £91,068. 8s. 8d., and the working ex- 
penses (including appropriation to reserve funds) to £61,244. 14s. ld. 


The number of passengers carried (including first-class passengers and 


workmen) was 13,361,944, against 13,183,321 in 1913. After paying 
debenture interest, &c., the amount available for dividend is 
£29,943. 16s. 10d., out of which interim dividends at rate of 5 per cent. 


for half-year ended June 30 has heen paid on the preference and at rate 
of 24 per cent. on the ordinary shares, leaving £19,728. 6s. 10d. for final 


dividend. The directors recommend declaration of dividends for the 
half-vear ending Dez. 31 at rates of 5 per cent. per annum on the pre- 
ference and 34 per cent. per annum (making 3 per cent. for year) on the 
ordinary shares, leaving £7,012. 16s. 10d. to be carried forward. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO ——In the directors’ 


report it is stated that the capital expenditure of the past half-year 


amounted to £141,900, and of that outlay £104,900 was for the equipment 
of the suburban lines for electric working. In the current year £243,600 
is to be spont, £75,000 being for electrification and £105,400 for rolling- 


stock. 

LONDON ELECTRIC RAILWAY CO.—The gross receipts during 1914 were 
£712,573, decrease of £2,746, compared with 1913, and expenditure was 
£345,001, increase £12,145. With miscellaneous receipts from rents, 
interest, &c. (69,372), the total net income is £436,944, decrease £4,520. 
Adding balance forward and deducting interest, rentals and other fixed 
charges (£233,236), appropriation to reserve (£8,000) and dividend on 
preference stock (£126,947) the balance available for dividend on the 
ordinary shares is £69,847, decrease £24.518. Tho interim dividend for 
the half-year ended June 30, 1914, on the ordinary shares was at rate of 
3 per cent., and absorbed £46,640, leaving £23.207, which admits of the 
payment of a dividend for the half-vear ended Dec. 31 on the ordinary 
shares at rate of 4 per cent., making (with interim dividend) $ per cent. 
for the vear and leaving £11,547 to be carried forward. The dividend for 
1913 was ] per cent. with £8,000 placed to reserve and £1,086 carried 
forward. Passenger traffic was adversely affected) by the conditions 
which prevailed during the last five months of the year and prevented 


any expansion in receipts which should have resulted from the various 


extensions and improvements. The extension of the line at Charing 
Cross was completed and brought. into operation in April last. The 
arrangements for the interchange of passengers between the company’s 
stations and the station of the Metropolitan District Railway at this 
point, where escalators have been installed, have been working very 
satisfactorily and are much appreciated by the travelling public. Tho 
oscalators at Oxford Circus station were placed in service in May last, and 
the opening of tho new concourse booking hall at the basement level has 
satisfactorily met the traffic requirements at this busy station. Esca- 
lator: have also been constructed at Baker-street station, making a con- 
venient. mcans of interchange of passengers with the Metropolitan Rail- 
way, and were placed in service in October last. Rapid progress was 
made with the extension from Paddington to Queen's Park and a portion 
was opened for publie traffic on the 31st ult. 


L. & 8.W. RAILWAY CO.—The rcport for 1914 states that the work 
connected with the electrification of their suburban lines has, notwith- 
standing various difficulties, made steady progress during the year. The 
main power-house at Wimbledon and the sub-power stations at oth»r 
places cre practically completed, and the machinery for working them is 
Several of the new electric trains have been constructed, 
Good progress has also 


Leen made with the placing of conductor rails, the bonding of track rails 


being erected, 


and the laying of high-tension cables on the first section of the railway to 


be electrified, i.e., the lines from Waterloo to Kingston via Twickenham 


and via Malden. 


MERSEY RAILWAY CO.—Thce train mileage run during 1914 was 543,697 
miles, compared with 547,784 in 1913. The revenuc available for interest 


on the 1866-1885 debenture stock amounts to £21,279. 8s. 6d., compared 


with £20.201. 17s. 2d. for 1913. 4 per cent. will be paid on the 1866 
debenture stock, 3 per cent. on the 1871 and the 1882/3/5 stock, and 1 


pez cent. on the “ B " debenture stock. 


METROPOLITAN DISTRICT RAILWAY CO.—The reccipts during 1914 
were £817.456, and the expenditure was £413,970. With miscellaneous 
receipts (net) from rents, interest, &c., £115,735 the total net income was 
£519,221, Adding balance from lest account (£12,659), and deducting 
interest, rentals and other fixed charges (£343,662), appropriation to 
reserve (£20,000) and dividends on guaranteed and first preference stocks 
(£124,930) the balance available for dividend on second preference stock 
i3 £43,288. The interim dividend at rate of 14 per cent. which was paid 
on the second preference stock for the half-year ended June absorbed 
£22,050, leaving £21,287, which will admit of the payment of a dividend 
at the rate of } per cent. for the half-year ended December, making 2 per 
cent. for the year, with a balance carried forward of £13.888. The divi- 
dends paid on the second preference stock for 1913 were 1} per cent. for 
tho half-ycar onded June 30, and 1} per cent. for the half-year ended 
Dee. 31, making £2. 10s. per cent. for tho year, with £12,659 carried 
forward. The capits! expenditure during the yez? amounted to £117,490. 
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The extension of the line at Charing Cross was completed and brought 
into operation in April last. Tho arrangements for the interchange of 
passengers between the companv's station and the stations on the 
London Electric Railway at this point have been working satisfactorily. 
The re-arrangement of the tracks at Whitechapel station was com pleted 
in October last. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the mecting last week 
the chairman (Mr. John Booth) said that until the outbreak of war there 
seemed every probability that the company would enjoy another record 
year with an increased dividend. As it was they had reason to be 
thankful that after five months of war they had held their ground and 
were in a position to recommend the same dividends as 12 months ago. 
During the vear they had added a larger number of new consumers than 
ever before in one year. They had, however, a decreased consumption 
from shops through closing earlicr and a considerable falling off in the 
demand from power users. The receipts from sale of eurrent showed a 
falling off of £226. That would have been much larger but for the 
revenue from new consumers. ‘They were proposing to again put £5,000 
to reserve for depreciation and to write £400 off old meters, bringing the 
total reserve for depreciation to £50,669, Dividends at 4 per cent. for 
the year on preference shares and 5s. per share on the ordinary. shares 
for the half-year, making (with the interim dividend) 8s. for the year, also 
£2. 14s, 3d. per share on the founders? shares, were declared. 

NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—The expenditure on 
capital account at Dec. 34. 1014, was £252,121. 3s. 7d., an increase over 
1913 of £4.128. 4s. 1d. The cost of the joint station at Wood-lane to 
date is £218,187. 7s. and joint debenture stock amounting to £231.500 


has been issued. The equivalent of 234.608 8 c.p. lamps is connected, | 


against 222,350 in 1913, and the year's profit was £24,221, against £24,460. 
There are 4,293 consumers and with the exception of 23 these are supplied 
at 200 volts. The revenue from the sale of current for the year was 
£42.086, 193, 10d.. showing a decrease of £759. The loss of net revenue 
attributable to the Government War Regulations, restricting the lighting 
in London, amounted to nearly £2,000. From the available net. profit 
of £26,663. 10s. 3d. have to be deducted depreciation, renewal and reserve 
fund (£3.000). debenture interest (€2,405. 6s. &d.), Kensington and Not- 
ting Hill joint debenture stock interest (£2,667. 18s. 9d.), interest on 
loans (£323. 13s. 11d.) and sinking funds (£1,643. 7s. 9d.}, income tax 
(£1,499. 5s. 9d.) and amount to be distributed to staff under co- partner- 
ship scheme (£253. 0s. 5d.), leaving a balance available for dividend of 
£14,870. 17s. Both classes of 6 per cent. preference shares have already 
received their full dividend, which absorbs £7,974 and leaves £6,896. 173. 
available for dividend on the ordinary shares. The directors, therefore, 
recommend payment. of a dividend of 5s. per share (less tax) on the 
ordinary shares, absorbing £6,241. 4s. 6d.. and carrying forward the 
balance of £655. 12s. 6d. The scheme of co-partnership with the com- 
pany's staff, brought into operation during 1912, is still working satis- 
factorily. Under this schemo there will be distributed among the staff 
an addition to their wages of 8 per cent. During the past year commu- 
nications have passed hetween a group of London Electric Lighting Co.s 
(including the Notting Hill Company) and the London County Council, 
in connection with the London & District Electrie Supply Bill, but the 
necessary majority did not vote in favour of the Bill at the County Council 
meeting. Meanwhile, with a view to facilitating combination the com- 
panies are associated in promoting the London Electric Supply (No. 2) 
Bil. The directors deeply regret to have to report the death of their 
esteemed colleague, Sir Joseph Wilson Swan, F.R.S., who for so many 
years rendered such valuable services to the company, and whose won- 
derful scientifie achievements contributed so much to place the electrical 
industry in its present successful position. To fill the vacancy on the 
board, the directors have elected Mr. Lionel Jacob. 


PAISLEY DISTRICT TRAMWAYS CO.—The revenue for 1914 was 
£61,998, 19s. Id. and expenses were £42.025. 1s. lld.. leaving 


£19.973. 173. 2d. After meeting interest on debentures, &c.. and debenture 
sinking fund, and adding amount brought forward (£2.864. 19s.) the 
balance is £17,200. 9s. 8d., of which £4.500 has been placed to general 
reserve, £3,750 paid for half-vear’s dividend on the 5 per cent. cumulative 
preference shares and £1,000 placed to preference share sinking fund, and 
the directors recommend payment of the cumulative preference dividend 
for the half-vear ended Dec. 31, 1914. and the appropriation of £1,000 to 
preference share sinking fund, leaving £3,200. 9s. Sd, to be carried 
forward. The traffic receipts show a decrease for the year of £845 ; for 
the first six months of the vcar there was an increase of £777, but for the 
aecond six months there was a decrease of £1,622. Considering the 
circumstances the directors consider the traflic receipts as satisfactory. 
Mr. Fred Coutts, the Company's general manager, held a commission as 
Captain in the 5th Black W atch ("l'erritorials), and was called out at the 
commencement of the war and is now serving. In addition 79 members 
of the staff and men have joined the colours, The, difficulties in carrying 
on the service in the abnormal circumstances have been largely overcome 
by the exertion and lovalty of the remaining members of the staff and 
men, who have done their part and kept things going. 

TORQUAY TRAMWAYS CO. (LTD.)—The 1914 accounts show a profit, 
after providing for debenture interest, &c., and including £882 brought 
forward, of £7,625. The directors propose to transfer £2.500 to reserve 
and renewals account, and recommend a dividend of 3] per cent., com- 
pared with 4 per cent. for 1913. leaving £397 to be carried forward. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ 


‘report for 1914 states that the total power of the lamps, motors and 


apparatus connected to the company's mains, which on Dec. 31, 1913, 


was the equivalent of about 39,646 kw., had increased by Doc. 31, 1914, 
to the equivalent of about 41,201 k.w. The length of roadway in which 
continuous-current mains havo been laid now exceeds 97 miles, making 
about 395 miles of ways, into which upwards of 285 miles of copper 
(strip and cable) have been drawn. In addition 6 miles of trunk mains 
(35 miles of ways) are laid in the company's arca to connect the stations 
with the central electric supply company's station at St. John's Wood. 
An interim dividend at rate of 10 per cent. per annum on the ordinary 
shares and the dividend on the 43 per cent. preference shares, for tho 
half-year ending June 30, 1914. has been distributed. After allowing for 
depreciation, sinking fund and other charges, the net balance is 
£37,695. 14s. 3d., from which must be deducted the second half-vear'a 
dividend on the preference shares, which absorbed £11,498. 2s. 9d. 
leaving £26,197. 11s. 6d. Out of this the board recommend payment of 
a dividend at the rate of 8 per cent. per annum (less tax) for the past 
half-year. making 9 per eent. for the year, carrying forward £5,802, The 
directors report with deep regret the death of. Lord Suffield, G.C.V.0. 
K.C.B.. who was the first chairman of the company and had served as a 
director for 25 years. Mr. C. S. Gilman, J.P., has been elected to fill 
the vacancy. 

YORKSHIRE ELECTRIC POWER CO.—The chairman (Mr. A. G. Lupton) 
stated at the mecting on Tuesday that the capital expenditure during the 
past year (£37,838) had been restricted as far as possible, but they could 
not refuse to meet the increasing demands for current. The first six 
months of the year showed so satisfactory an increase that, knowing from 
experience that the second half was, under ordinary circumstances, the 
best part of the year, the directors felt justified in July in paying a finit 
dividend on the ordinary shares at the rate of 2 per cent. per annum. 
The directors had given careful thought to the possibility of paying à 
dividend on the ordinary shore capital for the second six months, but 
they felt it so imperative to conserve and strengthen their resources that 
they were obliged to advise that the whole sum of £7,500 should be added 
to reserve. In their 1914 Act various financial powers had been con- 
ferred on them, but the clauses as to the use of current for lighting, to 
which a number of municipal authorities took exception, were thrown 
out upon Standing Orders. The company received so much support 
from the smaller local authorities that they asked the shareholders 
approval to present their Bill again to Parliament. The Act of 1901 
authorised the company to give a bulk supply to local authorities and 
companies holding electric lighting orders. The company was also able 
to give a supply of energy direct to users who required supply for power. 
and that energy could be used by these power users for lighting, but it 
could not be used for lighting only. The company's supply was now 
available in a large number of urban and rural districts for power. but 
the inhabitants of those districts were unable to avail themselves of the 
benefits of electric lighting. "Their districts were too small or too scat 
tered for it to be possible to hope for a return on the cost of a distribution 
order. Those districts in which a lighting order was in existence were 
not touched by the bill or the powers asked for, but there were 84 districts 
in the area of the compauy where no supply for lighting was available— 
or likely to be—and the application was in respect of those districts only. 
Thev had received definite support from 34 of those (over 40 per cent. of 
the total), and most of the remainder had decided not to oppose. A few 
of the 84 Councils were wishful to have their districts excluded, and the 
directors had stated that upon a properly considered resolution being 
passed such districts should be crossed out of the schedule. The report 
and accounts were passed and the company’s bill was also approved. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 
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NEW COMPANIES, 


ARTHUR LYON & WRENCH (LTD.) (139.224.)—Rey. Feb. 4. capital 
£12.000 in £1 shares, to take over the businesses carried on as the Wrench 
Mfg. Co.. and as Arthur Lyon & Co., to carry on the business of manufat- 
turers of cinema requisites, and electro- mechanical engineers, manufac- 
turers of lamps, light-projecting apparatus, dynamos, signalling appa- 
ratus, searchlights, &c., and to adopt certain agreements. Private com: 
pany. First directors are H. H. Wrench, A. A. Lyon, W. Engelke and 
A. É. Burman (all permanent). Reg. office, Caxton House. Westminster. 


BIRMINGHAM POWER TRANSMISSIONS (LTD.) (139,273).—Reg. Feb.’ 
capital £7,000 in £1 shares, to take over businesses of S. C. Bruton (carry mg 
on business as Bruton & Sons as a gas, electrical and general engineer an 
mill furnisher), and of T. J. Bowater, carrying on business as Thomas J. 
Bowater, Thomas Crump & Co. and. Birmingham Power Transmissions 
and Gear Co., as a general mill and factory furnisher and machinist. 
Private company. First directors are S. C: Bruton (chairman) and T. J. 
Bowater. 

ENGINE PATENTS (LTD.) (139,265).— Reg. Feb. 8, capital £3.130 in 3,00" 
ordinary shares of £1 cach, and 3.000 founders’ shares of Is. each. to 
acquire any patents and rights relating to internal combustion engines, 
stationary or self-propelled vehicles, &c:, and to carry on business as 
motor car, launch and flying machine manufacturers, repairers $^ 
dealers, electrical and general engineers, &¢. Private company. l 

KAYWRIGHT ENGINEERING CO. (LTD.) (139.257)—Reg. Feb. 5 capita! 
£500 in £1 shares, to carry on the business of electrical and mechanic? 
engineers, contractors, electricians. &c. Private company. 
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CITY NOTES. 


— S 

MEMORANDA (Fob. 17).—Bank rate 5 per cent. (since Aug. 8, 1914) 
Consols 681. Consols Pay Day Mar. 1. Stocks and Shares Ticket Days 
Feb. 24 and Mar. 10. Pay Days Feb. 25 and Mar. II. Price of silver, 22;d. 


' SPICÉR. & OO. (LTD.). (139,205.)—Reg. Feb. 2, capital £500 in £1 
shares, to take over the business of electrical engineers carried on by 
Charles Gustav L. Heim and Edward N.H. Spicer as Spicer & Co. Private 


company. 
STANDARD INSULATOR CO. (LTD. (139,241.)—Reg. Feb. 4, capital 


£100 in £1 shares, to carry on the business of manufacturers and pro- 
prietors of and dealers in magnetos, magneto parts and accessories, 
motors, motor and other carriages. Private company. 

WELLS COMPOUND CO. (LTD. )—(9,308.)—Reg. in Edinburgh Jan. 20, 
eapital £2,000 in £1 shares, to carry on the business of manufacturers of 
marine glue, insulating wax, &c. Private company. First directors are 
P. McAlister, P. L. Junior and T. Lamb. 
street, Glasgow. 

SAN LUIS (MEXICO) TRAMWAYS (LTD.)—A meeting of debenture 
holders has been called to pass an extraordinary resolution assenting to 
certain modifications of their rights, including a release from the liability 
to pay interest up to Sept. 30, 1916, and to increase the interest from 1917 
to 1926 from 5 to 6 per cent. per annum. 


STATUTORY RETURNS. 


AMAZON TELEGRAPH CO. (LTD).—According to return to Dec. 1, 
1914, capital is £250.000 in £10 shares. All shares taken up and £250,000 
paid. Mortgages and charges, £277,800. 

DRAKE & GORHAM (LTD.)—According to return to Oct. 22, 1914, 
capital is £125,000 in £1 shares. All shares taken up. £85,000 paid. 
£40,000 considered as paid. Mortgages and charges nil. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The capital 
in return to Nov. 30, 1914, is £888,071, in 150,000 ° A" and 26,436 ° B” 
shares of £5 each, and 23,564 “ B " shares of 5s. each. 116400 CA” 
and 23,564 " B” shares taken up. 10s. per share called up on 89,261 
"A" £44,630. 10s. paid. £344,738 considered as paid, being £5 per 
share on 17.139 “ A ” 5s. per share on 23,564 ©“ B." £2. 10s. per share on 
the above 89,261 “A” and £3 per share on 10,000 ©“ A” shares, Mort- 
gages and charges, £449,474. 

FERRANTI (LTD.)—In return to Nov. 13, 1914, capital is £130,000 in 
£l shares (60,000 preference, 60.000 ordinary and 10.000 deferred). 
60.000 preference, 53,374 ordinary and 10,000 deferred shares taken up. 
£123,374 considered as paid. Mortgages and charges, £157,962. 11s. 

FRINTON-ON-SEA & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) 
According to return to Oct. 8, 1914, capital is £10,000 in 2,700 ordinary 
and 7,300 preference shares of £! cach, 1,376 ordinary and 5,125 pre- 
ference shares taken up. £6,501 paid. Mortgages and charges £6,000. 

GOSPORT & ALVERSTOKE ELECTRIC LIGHTING CO. (LTD.)— Accord. 
ing to return to Dec, 11, 1914, capital is £5,000 in £10 shares. AU shares 
taken up and £5,000 paid. Mortgages and charges, nil. 

JULIUS SAX & CO. ((LTD.)—According to return to Oct. 30, 1914, 
capital is £18,000 in £1 shares. All shares taken up, £12,005. paid, 
£5,995 considered as paid. Mortgages and charges: £2,500, 

LITHANODE (LTD.)— Return to Nov. 30, 1914, gives capital as £3,000 
in £l shares. 3,000 shares taken up, of which 225 have been forfeited. 
41 per share called up on 2.275 shares. £2,340 paid, including £65 paid 
on 225 forfeited shares. £500 considered as paid. Mortgages and 
charges, £1,700, 

. MONTEVIDEO TELEPHONE CO. (LTD.)-—(Capital in return to Nov. 5, 
1914. is £160,000 in £1 shares (87,000 preference). 86.492 preference and 
2.680 ordinary sahres taken up. £159,172 considered as paid. Mort- 
gages and charges nil. 

OLIVER ARC LAMP (LTD.)—In return to Oct. 28, 1914, capital is 

2,000 in £I shares. 1,407 shares taken up. £7 paid, £1,400 considered 
as paid. Mortgages and charges, £15,000. 

PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)— The return to Nov. 
24, 1914. gives the capital as £100,000 in £10 shares. All shares taken 
up. £4 per share called up, and £40,000 paid. Mortgages and charges, 
£68,400. 

8T. HELEN'8 CABLE & RUBBER CO. (LTD.)-- Return to Dec. 31, 1914, 
gives capital as £10,000 in £1 shares. All shares taken up. £10,000 
paid. Mortgages and charges, £148,464. 

STEARN ELECTRIC LAMP CO. (LTD.)—In return to Aug. 11, 1914, 
capital is £4,070 in £10 shares. All shares taken up. £70 paid and 
44,000 considered as paid. Mortgages and charges: Nil. 

TELEPHONE DEVELOPMENT CO. (1912) (LTD.)—Return to July 24th 
gives capital as £250,000 in £5 shares. 44,540 shares taken up. £222,700 


BASTIAN METER CO. (LTD.)—The directors recommend pay ment of the 
6 per cent. dividend on the cumulative preference shares, also a dividend 
of 2 per cent. on the ordinary share capital for the year 1914. 

BRAZILIAN TRACTION LIGHT & POWER C0.—'The gross earnings for 
1914 amounted to 73,551,478 milreis, and the net earnings to 41,927,578 


Reg. office, 327, Scotland- 
milreis (increases of 1,277,117 milreis and 2,653,681 milreis, respectively, 


compared with 1913). 

BRUCE PEEBLES & CO. (LTD.)—The directors! report. states that the 
net profit for the past ycar was £3,892, which is deducted from the balance 
at debit of profit and loss account, reducing same to £17,783. Last year 
the profit was £2,820. The works have been fairly well employed 
during the year and. the results show satisfactory and steady progress. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD)-—The units delivered to 
consumers during the four weeks ended Dec, 25, 1914, amounted to 
914.335, compared with 952,773 in the corresponding four weeks in 1913. 
The decrease is due to consumers taking less current on account of the war. 

COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the register of joint. stock companies on Feb, 5: British Medical 
Electric Appliances Co., Electrical Power Users’ Association, Electric 
Fire Prevention Appliances & General Manufacturing Co.. Institution of 
Signal Engineers (Inc.), International Synd, for Electric Water-power 
& Public Works Concessions, North Lancashire Tramways, Power & 
Construction Synd., Power Engineers, Star Electrice Light Co., Turbiro 
Synd. 

The following companies will be struck off the register unless cause to 
the contrary is shown before May 5: Alkaline Accumulators, Paul Gouin, 
Anglo- Brazilian Power & Shipping Corpn., Bean Co. (British Electrical 
& Mechanical Co.), Blast Furnace Power Synd., County Electric Traction 
Co... Electric Batteries & Carbons, Leeds Electric Co., Southwold Eleg- 
tricity Works, Witney Electric Supply Co. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)—The 
directors have decided to recommend a dividend at the rate of 10 per 
cent. per annum for the half-year ended Dec. 31 last, making, with the 
interim dividend vaid to June 30 last, 9 per cent. for the year, 


MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—The net carn- 


ings during 1914 were 8773,72]. and the surplus, after deducting interest 


and sinking fund, was $467,789, showing decreases of. $133,367 and 
$133,441 respectively, compared with 1913. 

MATHER & PLATT (LTD.)-—'l'he directors have declared a final dividend 
making 10 per cent. for the year, with a bonus of 24 per cent.. compared 
with 15 per cent. and 5 per cent. bonus for 1913. During each of the four 
preceding years the distribution was JO per cont., with a bonus of 2 per 


cent. 

METROPOLITAN RAILWAY CO.—The directors have declared a tinal 
dividend on the consolidated stock of 1 per cent., making 1] per cent. for 
the past vear; £12,500 is put to general renewals fund, and about £11.500 


carried forward. The dividend on the surplus lands stock is again 2% per 


cent. per annum, 

NEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. (LTD.)— 4 final dividend 
of 3 per cent. has been declared on the ordinary shares, making 51 per 
cent. for 1914. the same as for 1913. : uu 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)-—l'he net revenue 
for 1914. including £2.407 brought forward, was £13,523. The directors 
have transferred £1,750 to reserve, and recommend a further dividend of 
4 per cent., making 6} per cent. for the vear, leaving £34.041 to be carried 
forward, Last year 6 per cent. was paid. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO.(LTD.)—~The directors 
propose to distribute, in addition to the interim dividend of 5 per cent. 
paid in July last, a further dividend of 10 per cent.. together with a bonus 
of 12s. per share, making 20 per cent. for the past. year. The transfer 
books will be closed from the 22nd inst. until the 4th prox., inclusive, 


Messrs. J. B. Garnham & Sons, 132, Upper Thames-street, London, E.C., quote under 
date February 17, the following as the present basis prices of | 
New METALS. per lb. : per ton. 

Solid Drawn Brass Tubes.....»» — 9id. | Antimony .»esswmssesssso £70 0.0 


paid. Mortgages and charges nil. i i 
e E E Solid Drawn Copper Tubes:..... 11 }d. English Lead «sacs: eases sae £18 8 9 
baba bale TELEGRAPH CO. (LTD.)—In the return to Nov. 25, 1914. Bud bopper Tubes NM CINE 1d: . a ics 
capital is £2,500,000 in £10 shares, 207,930 shares taken up. £10 per razed Brass Tubes «esccsseceee IIc. LD Maras. —— "per ton. 
Jh. j : zT fe ; EUN 3 S em me e Wi eee eeeosenneves . : se*00005 5 
share called up on 130,000 shares and £1,300,000 paid; £779,300 con- een Wire PPM Véxicsa qu PE jtd. ple Coo ce i54 D D 
sidered as paid on 77.930 shares. Mortgages and charges, £518,075. Rolled Brass ...... *ec9000009€5 Bid. Clean Scrap Brass nak cvi sx £4410 O 
i Brass Sheets eeeesd *? 6e 0 9.0 0.9 9 9 9 9 a 9id. cs 2 d **«9*€(90*€5*292*9209098 £16 15 6] 
Ig o REED UR UUE £16 15 0 
n MORTGAGES AND CHARGES. E — paper ton. | Hollow Pewter 21.113133.: £130 0 0 
HAM A LTD.) — Debenture pper ee v».909206099 ac ewterf....ceccseecss £80 O O 
& DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Ix Spelter essee oere £33 15 0 | Gun Metalo N £55 0 0 
te 


. dated Feb, 3, 1915, to secure £1.000. charged on company’s undertaking 


| ofappointment of J. A. Foster, 125, Ramsden-square, Barrow-in- Furness, 


Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes unuer aa 


February 16, the following prices of Scrap METALS :— 

i s per ton. . per ton. 
Aluminium Cuttings ...... £65 O O Lead (less usual Draft) ...... £17 10 O 
Clean Mixed Brass ETETETT) £45 10 0 Tea Leid. ees E £16 O 0 
Clean CODDSP. c vau ee 3 nid £57 0 0 Old Zinc "n ec*c690069500290 £29 10 O 
Braziery Copper............ £51 O O | Hollow Pewter ..........»»» £115 O O 
Gun Metal 1.222454 eyes £57 O0 O | Shaped Black Pewter RETEK, £72 0 0 
‘Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder (in bar 

or strip), €72; Commercial Tinman’s Solder, £94; Blowpipe Solder, £104. 


and property, including uncalled capital. Holders : Lloyd's Bank. 


| | sRECEIVERSHIPS. 
ELECTRICAL ENGINEERING & MOTOR CO. (CARLISLE) (LTD.)— Notice 


a3 receiver aud manager by Order of Court dated Oct. 27, 1914, has been 


4 
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ELECTRICAL COMPANIES’ SHARE “LIST. 


What were known as “ official quotations" are not now issued, but 
we give below the latest prices at which actual transactions took place 
on or before Wednesday, Feb. 17. The greatest care is taken in compiling 
these figures, but the difficulty of verification is now much increased 


(LAST — Prie& Rate 
E E Dm NAME. , Wed. |PER CENT. PE 
4 PEND Feb. 1T. |YIeLDED. : 
Electricity Supply. £ s.d. 
io 5/0 | Bournemouth & Poole E.L. Ord. ...... 10% 617 &| Mar, Sept 
St 4/6 | Brompton & Kensington Ord. ......... 8; ; 910 9| Mar, Sept 
St 4 o Central Elec. Supp. G. Ded. St ....... 905 '4 8 5 E 
5 4% | Charing Cross West End & City Debs... 91 |4 71 Jan, July 
10, 2/3. l- Das Apoo Preh- eco s ant 511 8 y 
10. 6/0 | City of London Elez, Lt. Ora. ........ 141 7 0 4; Feb, Aug. 
St. | 6/0 | County of London 6% Pref. .......... lik /|5 8 6, Feb. Aug 
L| 44%] Édmundson's Elec. Supp. 41% Deos...| — 87 — 5 3 2! — July 
| 3/0 London Elec. Supp. 6% Pref. ........ 5k. 5 17 1. ie 
sc j £go | Newcastle & Dist. E.L. 6% 2nd Dbs .. 100 6 0 O| Mar. Sept 
1 595 i Newcastle-'on-T yn2E.S.5°,2iMt.Do. St. 100 5.0 Oj Mar. Sept 
ct 6°% | North Metropolitan E. P. Supp. 6% Pref e 510 4 | Ap!, Oct 
St 5; : South London E.S. Ist Mort. Debs. . 95 9 5 3! Jan, Jly. 
s Me | Urban Elec. Supp 44% Db. St. ...... 84 5 6 6, Av, Oct 
5/0 | Westminster E.S. Corp. Ord. esse tt i6 1 3! Mar, Sept 
i | Electric Railways & Tramways. 
St 5% British T Traction 5% Debs. ....... 87 5 14 11 Apl, Oct 
St o Do. 695 Cum. Pref. ...... ss 75 8 0 0 Feb, Aug 
St /o cona London Guar. Assented vee 700 543 " 
D o Do. do, Assented Def. Ord. 76 5 5 3 a 
0 6/0 | Lanarkshire Tramways ........ eee 9% 6 5 9| Feb, Aue 
10, 1/0 | London Electric Ry. Ord............. ij 6 10 O| Jan, July 
oe 4% | Do. 400 Prebe esee 6 l6 0 3| Mar. Sept. 
2 4% Do. 495 Debs. vais SUAM us 87 412 0| Jan, Jiy. 
tT 14% Menai Ry. Con. Ord.. «ecce 29 ir |510 10| Feb, Aue 
St 919) Do. ISP Prel: «osse eset 74 |4 B I| Feb, Aug 
St |3l*.| Do. 31% Convertible Pref. ........ 70 |411 6| Feb. Aug 
St. | 34%] Do. 31% A Debs. ...... eese eee 84 4 3 4! Jan. July 
SET 310s!" Da. 3195 Debs cecesces res ions 85 4 1 9, Jan, July 
St. .. | Metropolitan Dist. Ry. Ord........... 174 E^ | Feb. Aue 
St.| 4% | Do. 4% Prior Lien......... esses 94 |4 4 5| May, Nov 
St HO Do. abc a First Pret. ica otae ses sees 7p 515 5 | Feb, Aug 
Sti 6% | Do. 6% Perp. Debs........... es] 133 [4 9 97 Jan. July 
st.) 4% ^ Do. 4) Debs enel kt buts ei 8231 (4 9 5| Jan, July 
St. 495 | Do. 4% Debs. (1903-5;........ sss. 89 4 911] Jan, July 
St. | 4% Do. S Guar. US SERE T ETT 80 5 0 0| Mar, Sept 
I0 o E. Rys. of London Shares. las "S em 
LO). ecol (Dac di Odes eese stu E EUER E a » 
St| 6% | Do. 6% Inc. Debs. ....... esee 113 5 211| Mar, Sept 
«| 6% | Do. 6% Inc. Bds,, with coup. 14....i 831 7 4 2| Mar, Sept 
415, Do. 24395 BIS: isset erue i 100 4 10 O]| Jan. July 
«+ | Yorkshire W. Riding Ord... .......... * ae March 
Electric Manufacturing, &c. | 
1| 1/0 | Babcock & Wilcox Ord. .......... ses 24 6 € lO | Apl Oct 
l| 1/0 | Brit. Aluminium Ord.......... esses. is, - 411 o ar 
100! 595 | Do. Prior [n D8bSS vvv EE VES 96} I5 3 8] Jan, July 
12:d«| Do. 6% Preb c occiso cere | ^ |6 9 3] Jan. July 
9. 400 | Brit. inculated & Helsby Ord. ...... 10% |6 110] Aug, Feb 
2 340. "Do... 695 Gum: Prel: seisseen 5k ,5 10! Jan, July 
2| 2/0 | Brit. Westinghouse Pref. .........-0+- | Dd | 5: i 11 April 
© 50 | Callender’s Cable, &c., Co. Ord. ...... lli |; 6 7 S| Jan, July 
92/6 |- Do: Da Pral: oce ea $a deisies 41 ,5 210 eb, Aug 
111595 | Castner Kellner ....... esee 3l 412 4| May, Nov 
li 6% | Dick, Kerr & Co. 6% Pref. ........ "t P 7 14 10 Sept 
: Edison & Swan U.Elec.Lt.A. £3 pd....., dg e Feb Aug 
l| 6% | Elec. Construction Ord......... eese i 912 0 May 
St. | 4% | Do. 4% De»s .. .. cessere 87t 411 9 | Jan, July 
10, 6/0 Genera! E'eztric 6°% Pref. .....sereeo. 104 518 6 un, Dec 
9| 5/0 | W. T. Henley’s Te'ech. Wks. Co. Ord. . Heu 7 4 2| Feb, Avg 
2523 Do. 41?, Cum. Pref. ......... Sd 4i 412 4 e 
St. 44%) Do. 44% DU. ices. ceca eves wees 9^ 413 9 Jun, Dec 
10 5?6 | India Rubber, G. P. &c., Ord. ........ 9t 5.8 1 Feb, Aug 
199. 4% |. Do. .49, Debs. un ta ewes decease 36k 4 211| Apl, Oct 
.12| 12/9 | Teleeh. Construction & Main. Co... .... 36; 6 10 2| Mar, July 
142495! Vickers Ord... eese nw lá 611 3| May, Aug 
l| 64. D3- 5% Pres «sve S eire PEN lk 413 6 May, Aug 
St. | 4^. Dy. dst Deeds: uox i ette RR 96 4 3 4| Jun, Dec 
109| 4195! Do. 48% 2nd Deb5s....... eese 1021 4 710] Jan, Dec 
Telegraphs. NE 
St. | 30/0 | Anglo American 6% Pref. Ord......... 1041 516 6 |Fb.My,Aug.N 
St. | 30/0] D». Def. Ord. ........ eer 21$ , 6 18 8 |Fb,My,Aug.N 
St. | 495 | Commercial Cable 4% Debs. .......... 77 9 3 Il | Ja.Ap,Jly, 
10 10/0| Cuba Submarine 10% Pref...... "m 121 83 4 " 
5 5/0 | Direct Spanish 10% Pref............. 7è 613 4 hx 
10; 49, | Direct United States. ..... eee et 5 8 O | Ja.Ap.]Iv.O 
St. | 25/0 Ta Tel. C5. Ord. cvi s vx Res 128 5 9 4] Ja.My.Jly.O 
St 1246 | Də. Glee Pref.ses eode 9 todo eer es 72) 416 7| Ja.My.]ly.O 
St. ¢ ° Do. 49, Debs. ..... eee en nnn 93 4 6 0| May, Nov 
St.! 495 | Eastern Extension Tel. Co., 4% Debs...| 921f | 4 6 8| Feb. Aug 
10 2/6 | Do. Ord......... rn KI 12*4 510 7 | Ja, Av.Jlv.O 
10, 5.0 | Gt. Northern Tel. Co. (with Coup. 6) ..| — 281 6 !9 2 | Ja. My. Jly 
127 Marconi's Wireless Tel. Co......... 4 1:3 I1 12 71 Apri 
11 2/0 | Do. 7% Fref....... erre (Rae 1} ti 6 9 July 
10! 1/3 | West India & Panama Ord...........- it 9 19 O| May. Nov 
10; 6° | Do. Ist Pref, .... eee ug aaa ; Rl 7 7 91 May, Nov 
10 3/0 Western Teleeh. Co. .... eee si 13$ 5 6 8 |Mr,Jly,O,Dec 
Telephones. 
..| $2 | American Telephn. & Telih. $100 Cap. 120 6 13 4 | Ja.Ap.]n.O 
59^ | Cuban Telephn. Co. 5% Bds...... eese 804 6 4 3 Jan. Jly 
1, 71d. Monte Video Telephn. po^ ee ea | ag | S12 b Nov 
-| 4195! New York Telephone 44% Bds......-. 37 412 9 | May, Nov 
19: | Oriental Telephone Ord. ...... eee s 1% (510 4| Apl, t 
is 4% | Do. Db St... ARR errero 87 411 11 | Jan, July 
4196 Telephn. Co. of Egyot Do. St ......-- aat 5 2 0; Jan. July 
3/0 © United River Plate Ord.......... eee 6 69 5 Apl, Oct 
`! | Financial and investment. 
10' 2/0 | GlobeTelegh. & Trust....... eese Vus 101 514 2]|Sp.Dc.Mr,]n 
10 30. Do. 69. Ph sesio covectegaus: oe n ,5 2 8 |SpDc.Mr.]n 
| 49, ! Mackay Companies $100 Pref........ i '5 15 11 |Ja.Ap.]ly,O 
100 695 Submarine Cable Trust Certs....... à ot 1415 I Apl, Oct 
Colonial and Foreign Railways, Tramwayi &c. 
St. 59^ | Anglo Argentine Trams. 5% Debs. ....; $14 4 nn Dec 
419, Do. 4j?o Debs ... een de $i 416 3 an, July 
S| 4% Do. 4% Dets............ Se a aed | 84t 4 14 11 Jan, July 
5.2/9 Do. Bt Ist Prelcs ca odesas veers se 4,5 ,614 4| Jan, July 
5 2/9 | Do. 54% 2nd Pref......... wipes ih s 333 7 5 3^ Jan, July 
100 $I}! Brazilian Traction Ord. ...... sees 23 11 9 8 Fb.M.Áug.N 
100 sb Do: 695 Pref... ooa kere eins aao 8? 613 4 Ja,Apl,Jly,O 
5. 4/0 | Brisbane Trams Ord..........- Vea 694 515 3 May 
5| 2/6 | Do. 5 Cum. PIet.csecscerecem x x 4d 5 1 3 May, Nov 
$:.| 41?o. British Columbia 41*?, Con. Debs. .... 83| 415 3 x 
5 3/0 Calcutta Elec. Tr ams. D Ha POM 6 7 9 6! Mar, Sep 
ks 505 , Havana Elez. Ry.5 o Dos NEE E E e 854 | 513 3 Feb, Aug 
‘5 3/0 | | Madras. Elec. “Tram: 6% Cum. Pref. 4k 69 91 à 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 
i [| Ac LAST. RATE 
< Dive -> NAME. Wed PER cent.) DIVIDEND 
E DENU Feb. 17. |Yiipgp. DVE 
| Coloni. & Forgn. Rlys., Trams,&c. —cont. |£ s.d, 
100 5% | Manaos Trams 5% De3..essesesesese 70 . 7 210) Jan, July 
NEM Mexico Trams Common pepe que 35 oe F.M,AN 
E. 2i. E. ur RE €0 8 6 8 Mar, Sep 
St. 44°) Montreal Street Ry. 44% per (1922).. 99i 410 6, Feb, Aug 
100 595 | Rio de Janeiro Tram, L. RES yr.Bds| * 75 613 4| Jun, Dec 
100 4i?5| Toronto Railway Co. 44% Bds ........ 944 415 31 Feb, Aug 
| Colonial and idu, Electric Supply, &c. 

5 3/0 | Adelaide Elec. Supply 6% Pref........ Say 12 4. Mar, Sept 
St. 5% D 59, 005.5. secos apre Saec 1034 i 16 7 Jun, Dec 
10 6/-| Bombay E. SS & T 6% Pref........... 10st 51211 i 
5 3/o | Calcutta E. S. Corp. Ord ......... vs 6ü 612 1| Apl, Oct 
5.9/6. Do: Sa Pref co ere eee 4b [513 M 

~ 7.2. Canadian Gen. Elec. Common St ...... 92 7 M 4 | Ja.Anl,Jly.0 
St. 5% | Melbourne Elec. Supply5% IstMt. Debs.| 98} 5 2 4: June, De 
St. 5°, Do. e 5 Cons. Deb. St. TIPP 10i 4 18 9 | Apl, O:t 
tg A Se ime n Water & Power 5% Bds.... 100% l4 19 5 ' Jan July 
ve 19%) Do. Can. Stock «00. ak erei 116} 5 3 0 | Ja.Aol. Jly,0 
St. 419, Toronto Power 44% Debs. St. ........ 98 4 11 10 | Jan, July 
St. 44%) Do. 4499 Cons. Deb. Si wee ewes tes 835 9 1 2| May. Nov 
| .. | Victoria Falls & Transvaal P. Co., 695 Pf tt i Jan, July 

= 54%. Do. 5}% 2nd Debs.» es 784 | 7 0 2, Jan, July 

.. Shi. Do. EH ieee waceu tone 771 7 1 8| Jan, July 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPT 


~ € 
LINE. Week S ine. or dec. . AGGREGATE. ie: 
ended. E: (a) |Ne. of a A unt ins. or de, 
; b £ E— 
Aberdeen Corporation ...| Fe». 10 1.507 | + 61,132 | 164 
Anglo-Argentine TTE iy) ] | 5 l 96) m 6,906 304.617 D 38.425 
Ashton-under-Lyne...... » B 381 | — 20.034 |— 78) 
Ayr Corporation......... a» 13 211 | — 13.704 j- 1,137 
Bath Electric Trams. Ltd » 10 648 | — 3828 — W 
Birkenhead Corporation..| ,  14| 1.137| — 57,352 |- 203 
f Birmingham Corporation. ji 6| 12965 | — 945,959 |+ 1140) 
Blackburn Corporation. » 10 1,001 | — 57,451 |— 2.083 
Bolton Corporation . » +414 2427 | — 123,814 |- 237 
f Bournemouth Corporation » 10 1.685 | — 90.350 |— 2,47? 
Bradf ra Corporation .... S4 6 5,553 | — 275,853 (+ 10.695 
Brighton Corporation .... » M 766 | — 49.217 |- 25 
fBristol Trams & Carriage x" 212 7.980 | + 50,368 [+ 4397 
Burmah E. Trams & Ltg. » B| R3.577| — a T 833,395 
Burnley Corporation .... » 13] ,1,389 | — e: ys 
Burton Corporation...... » 14 249 | — 13.533 + 126 
Bury Corporation ....... » 14 1,104 | — 61,059 |—- 7% 
Calcutta TramwaysCo. ..| , 13 |R65.24 | —12.528 8387,113 |= R21,315 
Camborne-Redruth ..... END 117 | — 720 |- 
Cardiff Corporation ...... vs zi es T e 
Central London Railway.. ba PI " " à 
Cork Electric Trams Co...) ,, 1l 426 | — 250 |— n 
Croydon Corporation .... e 5 1,524 | — 75,666 |+ 2,422 
Derby Corporation ......| 4, 13 875 | — 45,709 |+ 
Dover Corporation...... sid i3 v: v 
Dublin & Lucan Railway .| ,, 12 108 | — 683 |- Il 
Dublin United .......... „» 12 5.422 | + 34,114 |+ 2,62 
Dundee Corporation ..... » 10 1.199 | — 49.743 — 109 
East Ham Council....... nc dé 1,254 | + 54,553 Lr 799 
Erith Urban Council..... ee ee ae oe 
Exeter Corporation...... » 12 291 | — 15990 + 4" 
Glasgow Corporation. eeoe »» 13 19,317 — 746,385 ~~ 4240 
Glossop Trams ....... e. » B 104 | — 744 |- 90 
Gloucester Corpn. .......| „ 10 285 | — 14733 |-  % 
t Halifax Corporation .....| ,, 9 1,936 | — 100.327 |+ 3,004 
Hastings Elec. TramsCo..| „ 11 718 | + 4,174 |+ 1€ 
Hong Kong........ ARES 3 " fe M 
Huddersfield Corpn......| ,, 13 2474 | + 127913 |+ 10.632 
Hull Corporation ........| „p 13 2,926 | — 141,886 |- 3.94 
liford District Council....|  „ 13 558 | + 26.248 |+ 572 
Ilkeston Corporation.....!  ,, 10 131-1 — 5.731 |- 32 
Ipswich Corporation .....| „ 13 357 | — 90,225 |- W 
Isie of ThanetCo.........| „p 13 226 | — 5878 — 82 
Kilmarnock Corporation..| ,, 13 143 | — 6305 |- $99 
Lanarkshire Trams Co. .. » ol 1,660 | — 10.710 |- W 
Lancashire United ......| ,, 10 1.495 | — 8902 - 89 
Leeds Corporation ...... » B 2.639 | — 377496 |+ 73%% 
Leicester Corporation ....| ,, 13] 2733 | — 17.751 i+ eM 
Leith Corporation ...... » 13 624 | — 2785 j+ e! 
Lincoln Corporation ..... IE 110 | — 5682 ;— 4M 
LiverpoolCorporation....| ,, 6| 12639 | — 66311 |- €" 
Liverpool Overhead Rly.. TE in e 
Llandudno&ColwynBayR 1.722 215 


M 

8 
++ 
g 
o 
e 
++ 
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London County Council . 
London Elec. Ry. Co. .... 
London United..... oe 


Lowestoft Corporation... ae a 145 = 3.237 = 39 
Maidstone Corporation... zš i re z 
Manchester Corporation ..| „ 13 | 15,841 | — 785,573 |- 16,28 
Mersey Railway ........ : id va z 
Nelson Corporation ......| ., 13 152 | — 8294 | 127 
Newcastle-on-T yne Corpn. » RB 5.660 | + 253,728 |+ 273 
Ayr ae on ead ater a e " "gx 
orthampton Corporation uo {2 12 27.203 + 
Oldham Corporation ..... „ 14 AUC T 100,02 .— 25% 
Perth (N.B.) Corporation. M es oa ET 
Perth (W.A.) Elec. Tm 5 i. ic | T 
rtsmouthCorporation..| ,, 6 034 6,508 
Preston Corporation ..... „ 40 re E 9 ,548 + 1.029 
Rotherham Corporation ..| ., 10 921 | — 46.147 |+ , 3H 
Salford Corporation......| .,, 15  4523|-— 227,196 |- 1249 
Shianghal.ssceses scenes E! : i "s 
t Sheffield Corporation..... » 14| 7.603 | — 362.185 |t 9.640 
Singapore Trams ........ i 9 | $3,384 | — $18.890 |— $3,761 
Southampton Corpn. .... » 10 1,196 | + 53761 |t 1% 
Southend Corporation. ...| ,, 10 618 | — 44,143 j+ 165 
St'lyb'dge,Hyde,&c.,]t. B| | 13 6l | — 33225 |- 254 
Sunderland Corporation .. s 4p S287 1 65858 + 5" 
Sunderland District......| .,, 10| — 7,674 |- 8&4 
Swindon Corporation ....| „ 10 164 | + &0M + 95 
Tyneside Tram Co. ......| |, 3 498 | + 2404 + 1% 
WallaseyCorporation....| ° 13] 995 | — 56331 + 5h 
WalsallCorporation .....| ,, 13| 641 | — 4182 jr" 2I 
Warrington Corporation. . : D 9 Ap 
WestHamOCorporation...| ,, u 2,775 | + 128,206 |+ 4 
wolverampton Corpn.. Rd uu 10 '98) | — 19.348 j- Al 
Yorkshire W.R. Trams . 6 M' I3n | 9,973 4 4 
(a) These comparisons a are with the corresponding period last year, ° Partly elscuxal 
t includes omnibuses, &c, Minus 2 dave. X Po Minus i. y Plus 3 dar 


* Plus 2 dava. 
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Co. appears to have suffered from this cause to a still greater 


. CONTENTS OF THE CURRENT NUMBER. 
extent, and it is estimated that if matters remain as thev 
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obtained, to which we have referred above, by the London 
Electric Supply Corpn. Other peints of general interest 
are that the companies have for the time being lost many 
men who have joined the Colours, and that the price of coal 
has risen considerably owing to the cost of freight. In the 
future these considerations are likely to make themselves 
felt more severely than Government regulations for reducing 
illumination. 


NOTES. 


The London Electricity Supply Companies. 
AT this time of year a number of the companies hold their 
annual general meetings, at which interesting details are 
given of their operations during the past year. We are glad 
to hovice that the dividends that are being paid have not 
been greatly affected by the outbreak of war, but this fact 
cannot be taken as any indication that dividends will not 
be affected to a greater extent during the present year if 
the war is prolonged. The position of the London Electric 
Supply Corpn. seems to be particularly favourable, for their 
net profit has increased to £93,234, as against £71,753 in 
the preceding year. Thus a dividend of 4 per cent. has been 
declared on the ordinary shares, against 3 per cent. in 1913. 
The result is the more remarkable when it is considered 
that the average price received per unit was onlv 0-94d. 
This low figure is, of course, due to the large traction load 
which this Company has now developed. Referring to 
other companies, the Chairman. of the Notting Hill Electric 
Lighting Co. remarked at the meeting that this Company 
had suffered considerably owing to the Government regula- 
tions in regard to illumination at the present time. H: 
estimated the loss in net revenue during the past quarter 
48 being £2,000. The St. James’ & Pall Mall Electric Light 


Colonial and Foreign Electricity Supply Tables. 
WirH this week's issue of THE ELECTRICIAN we publish 
the Colonial and Foreign Tables of Electricity Supply and 
Tramway Undertakings. These tables are presented in the 
usual form and order—that is to sav, the electricity supply 
stations in the British Colonies and Protectorates (including 
Egypt and the Soudan) are given first, the foreign supply 
undertakings follow, and then the electric tramway and 
railway undertakings are given in similar order. Altogether, 
particulars are given of about 700 undertakings. Owing 
to the war, we have experienced some difficulty in checking 
the information ; but, nevertheless, we have been able to 
include particulars of some 50 or 60 additional under- 
takings on this occasion, and every effort has been made 
to render the statistics relating to the Colonial undertakings 
as complete as possible. It would appear that good 
progress is being made in Australia, where the number of 
consumers in the large towns is increasing rapidlv. For 
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example, at Adelaide there are nearly 17,500 consumers, 
as against 11,354 on the last occasion ; in Melbourne and 
suburbs there are about 26,500, against 18.500; and in 
Sydney there are nearly 12,000, against 6.000. In some 
of the smaller towns and urban areas good progress is also 
shown. There is an increasing tendency to establish small 
gas or oil-driven stations in many districts, and we are glad 
to note a verv strong prejudice in favour of British made 
plant. The 
Ontario Hydre-Electric Power Commission now supplies 
electric power in bulk at cost to 60 municipalities, who 
retail it in their respective districts. At Toronto the fact 
that there are now about 60,000 consumers for lighting and 


In Canada good progress has also been made. 


power would seem to indicate thet the edvantages of good 
and cheap electrical energy are appreciated. A somewhat 
similarstatement mav be made about South Africa, India and 
many of the other Colonies and Proteciorates ; considerable 
progress has been made, plant extensions have been carricd 
out and many additional consumers have been connected 
to the supply mains. 


a 

In regard to the foreign undertakings, the field is so 
extensive that we have been obliged to confine the tables 
to the principal hydro-electric schemes and to those towns 
and districts where there is a considerable British trade. 
Among the latter may be mentioned the Argentine, Chili 
and Brazil, where. however, German competition has 
hitherto been very keen; but British plant is well repre- 
sented, nevertheless. Among the schemes addcd on the 
present occasion is the Norwegian hydro-electric enterprise 
for the manufacture of nitrates from the air. There are 
five stations, and the capacitv of the plant is given as 
442,000 k.v.a. Particulars are also given of the Trollhättan 
Falls (Sweden) and other Scandinavian hvdro-electric 
works. It will be noted that in Copenhagen, Stockholm, 
Drontheim and oiher Scandinavian towns th» percentage 
of consumers to the total popvlation is high, but this is 
only to be expected where there is a cheap supply of elec- 
trical energv. There is not much to say about Japan on 
this occasion, but here, too, some progress has been made, 
and the number of consumers hes increased in several 
places. Similarly, we have not becn able to obtain much 
information about the Mexican hvdro-clectric and tramway 
undertakings, and the few who have returned our forms 
have, unfortunatelv, no progress to report. 


qa same 


Electric Cooking. 

A step has been taken by the Barnes (London) Urban 
District Council on lines somewhat similar to those adopted 
bv Mr. A. H. SEABROOK in St. Marvlebone. The Council 
owns several groups of workmen’s dwellings and is engaged 
in the erection of other similar buildings. It has been 
decidcd to instal electric cooking apparatus in each of 
these dwellings, and the results will certainly be watched 
with interest by electrical manufacturers and by local 
authorities throughout the country. There is no question 
that local authorities have opportunitics, which are denicd 
to private enterprise, of popularising electric cooking. The 
type of cooker which has been recommended by Mr. C. S. 
Davipson, the Council's electrical engineer, takes the ferm 
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of a small oven having a boiling plate on the top, eitherin the 
centre or at one end. Current is to be supplied at 2d. per 
unit, and the cost of installing the apparatus eomplete has 
been estimated at ££ per installation. — Prepavment 
meters will be uscd, and the charge is to. be so adjusted as to 
secure th» repavment of the capital expenditure at the rate 
of about 3s. Gd. per quarter, the life of the apparatus being 
assumed to be eight vears. This charge is also to covey 


the cost of maintenance. 
————————— Á9—8$- 9 9—a p-— —— — — — —— 


The Late Mr. George Weslinghouse.—We have received 
a copy of a httle memorial book of the late Mr. George West- 
inghouse from the Westinghouse Publicity Department, East 
Pittsburg, U.S.A. In it is contained a brief appreciation and 
general survey of his career written by Mr. A. Warren, while 
the Important events in his life are chronicled separately in 
another part of the book. The book, which is handsomely got 
up and bound in black leather, also contains a list of the various 
honours which were conferred on Mr. Westinghouse from time 
to time. 


Coal Mining ani the War.—A Home Office Committee has 
been appointed to inquire into the conditions prevailing in the 
coal-mining industry, with a view to securing such organisation 
of work and such co-operation between employers and werk- 
men as will set free for enlistment the largest possible nuniber 
of men qualified for military service without interfering with 
the necessary production of coal during the war. The following 
will constitute the Committee: Sir R. Redmavne. K.C.B., 
Chief. Inspector of Mines (chairman): The Earl of Crawford 
aad Messrs. V. Hartshorn, A. F. Pease, C. E. Rhodes. R. 
Smillie and S. Walsh, M.P. The secretary to the Committee 
is Mr. W. E. T. Hartley. | 

Science in the Daily Press.— In a Paper read last Wednes- 
day before the Circle of Scientific, Technical and Commercial 
Journalists, Prof. R. A. Gregory referred ta the many mistakes 
often made by the daily press when dealing with scientific 
subjects and cited a large number of instances in which mistakes 
and erroneous ideas had been published and would have been 
prevented by even a very elementary knowledge of the subject 
involved. The assumptions that explosions and firing of big 
guns brought about heavy rainfall, that there was ^ connection 
between the phase of the moon and the weather, or that a bolt 
was discharged from the clouds during a severe thunderstorm. 
and reached the earth as a solid mass of stone or metal, were 
frequently stated by the daily press and were examples of the 
ignorance of the writers of the daily press on scientific matters. 
It was scarcely too much to say that, omitting signed articles 
written by experts, few newspapers made any announcement 
relating to a scientific subject without committing a mistake. 
Either terms were wrongly used, or a matter of common know- 
ledge among men of science was regarded as a remarkable 
discoverv, or observations of a sensational kind were presented 
to the public as if they were established truths, though they 
awaited confirmation from the scientific world, and were mostly 
unworthy of serious consideration. An interesting discussion 


took place after the Paper had been read. 
Mr. H. G. WELLs, who was the principal visitor, remarked upon the 


impression which references to scientific matters in the daily press made- 


on the public mind. He thought that considerable harm had been done 
to invention by the fostering of the idea that invention was a matter of 
accident and that an inventor was a kind of genius who was capable of 
producing revolutionary devices without specific reference to the work 
of contemporary science, He feared that it would be difficult to bring 
the daily papers into line on this matter, but he did not think any serious 
harm was done by the publication of errors on scientific matters such a3 
those which Prof. Gregory had pointed out in his Paper. Other speakers 
who participated were Messrs. Rentell, Dow, Warrilow, Ross and Smith, 
and they generally expressed. views supplementing those of the author 
of the Paper and especially pointing out the danger to trade and industry 
which certain errors of the “ fusing of electric wires " order created. The 
commercial importance of scientific accuracy in the daily papers was 
touched upon and it was hoped to secure this accuracy now that firms 
connected with engineering trades were advertisers in the daily pres 
At the conclusion of the meeting the Chairman put a resolution. wil 

was carried unanimously, to the effect that the Circle of Scientific, Tee? 
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mical and Commercial Journalists should prepare a list of its members INSTITUTI AND CIETIES 
who ners E to act in checking proofs of articles, reports, &c., l TI ONS SO ° ° | 
on scientific and engineering matters which were prepared by or submitted Institute of Industry and Co l i 
. mr Rene mmerce.—-It is officially announced 
ME oe aa Pond n ed distributed amongst the | that in view of important developments the Institute of [ndustry and 
SPS ae Commerce have now changed their name to that of ` Institute of 
Industry and Science.” The word ** Commerce " has been dropped 


in order not to confuse the Institute with other existing associations, 
and also define more to clearlv the objects of the Institute in its title. 
Considerable support is being extended to the Institute by the leaders 
of industry and science and many of the important trade organisa- 
tions. The Institute is a counterpart of a German organisation 
known as the Hansa Bund, which is in reality a chamber of manu- 
facturers', shippers’ and trade organisations—i.e., a confederation of 
important German firms for promoting, encouraging and facili- 
tating German industry, commerce and expansion of foreign trade. 
The advantage which the Institute of Industry and Science has is 
that it is non-political, whereas the Hansa Bund is of a somewhat 
political character, inasmuch as it niay be said to be attached to the 
German Liberal Parliamentarv party, as opposed to the Junker 
policy. The present German Minister of Finance was an active 
member of the Bund. The directors propose to devote a proportion 
of the revenue of the Institute of Industry and Science each year to 
scientific research work, under the supervision of the most eminent 


men of science, 


Current Topics. 

Subjects of current interest dealt with in this issue include 
&he following :— 

Dr. C. C. Garrard contributes the first part of an article on “ Alter- 
nating-current Reverse Relays " (p. 701). 

We conclude our abstract of the Paper on ‘ Polyphase Commu- 
tator Machines and their Application," by Mr. N. Shuttleworth 
(p. 694), and also give an account of the discussion which followed 
the reading of this Paper at Birmingham (p. 696). 

An article on the “ Electric Towing System for the Panama Canal 
Locks " is concluded (p. 697). | 

We give extracts from the Paper read by Mr. C. P. Sparks on 
* Electricity Applied to Mining” at the Institution of Electrical 
Engineers yesterday evening (p. 704). 

Our leading article discusses the subject of '' Earthing by Plates” 
(p. 708). 

.A Paper on the “Production of Very Soft Röntgen Radiation 
by the Impact of Positive and Slow Cathode Rays," by Prof. Sir 
J. J. Thomson, O.M., F.R.S., is abstracted (p. 710). 

We give an abstract of a Paper dealing with the Electrolytic 
Action of Return Currents in Electric Tramways, by Mr. H. E. 
Yerbury, read before the Institution of Civil Engineers (p. 715). 


A memorandum on the “ Financial Proposals of the L.C.C. Repor 
son London Electricity Supply," by Mr. P. D. Leake, appears on 
p. 714. 

Companies’ Meetings aud Heports.—Meetings of the following com- 
panies are reportel: Central London Railway Co., Compania de 
Electricidad de la Provincia de Buenos Ayres, Electrical Distribution 
of Yorkshire, Lancashire & Yorkshire Railway Co., Liverpool Over- 
head Railway Co., London Electric Railway Co., L. & S.W. Railway 
‘Co., Metropolitan District Railway Co., Notting Hill Electric Light- 
ing Co., Sunderland District Electric Tramways, and Westminster ` 

Electric Supply Corpn. 

The following directors’ report; are ahstracted: Charing Cross, 
West End & City Electricity Supply Co., County of Durham Elec- 
trical Power Distribution Co., Fife Tramway, Light & Power Co., 
Giant’s Causeway, Portrush & Bush Valley Railway & Tramway Co., 
Jarrow & District Electric Traction Co., Kensington & Knights- 
bridge Electric Lighting Co., Lancashire United Tramways, Mather & 
Platt, Metropolitan Railway Co., Newcastle & District Electric 
Lighting Co., Para Electric Railway & Lighting Co., South Metro- 
politan Electric Light & Power Co., Tramways, Light & Power Co., 
‘Underground Electric Railways Co. of London and W. T. Glover & 


Co. (pp. 724-727). 


EDUCATIONAL NOTES. 


University of Bristol.—The Society of Merchant Venturers, in 
whose Technical College the Faculty of Engineering is provided and 
maintained, have decided to offer 10 scholarships, tenable in the 
Faculty for three sessions, beginning with the Session 1915-16, to the 
sons of officers in H.M. service who have been killed in the war, and 
whose mothers or guardians are in needy circumstances. 

University of Manchester.—Two lectures on “ Electricity Supply ” 
are being given this term to the electrical engineering students by 
Mr. S. L. Pearce, city electrical engineer of Manchester. 

The first lecture was given on the 18th inst. After giving a rapid 
survey of the early history of electricity supply, Mr. Pearce quoted 
statistics to show the development of the industry, particularly in Man- 
chester. The remainder of the lecture was devoted to a description of 


the modern ty pe of power station. 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Feb. 26th (to-day). l 
PHYSICAL SOCIETY. 


ó p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: Papers 
on '' Magnetic ‘Character’ Figures, Antarctic and  Inter- 
national,” by Dr. C. Chree, F.R.S. ; '' The Electrification of 
Surfaces as Affected by Heat," by Dr. P. E. Shaw; and '' Elec- 
tromagnetic Inertia and Atomic Weight,” by Prof. J. W. 
Nicholson. 
NORTH- East Coast [NstitutTion OF ENGINEERS AND SHIPBUILDERS., 
7:30 p.m. Meeting at the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Papers on the '' Progress of Reform in the Engineering Branch 
of H.M. Navy," by Mr. D. B. Morrison, and on the “ Future of 
British Engineering and Shipbuilding." by Mr. E. W. Fraser 


Smith. 
SATURDAY, Feb 27th. 
RovaAL INSTITUTION. 
J p.n. Meeting at Albemarle-strect, Piccadilly, London, W. Lec- 
ture on ‘‘ Recent Researches on Atoms and Ions,” by Prof. Sir 
J. J. Thomson, O.M., F.R.S. (Lecture II.). 


MONDAY, March ist. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


t 


APPOINTMENTS VACANT AND FILLED. 


A meter room assistant is required for Stepney electricity depart- 
ment. Applications to eng:neer and manager (Mr. W. C. P. Tapper), 
27, Osborn-street, Whitechapel, London, E., by March 2. See 
advertisement. p > | 

An assistant electrical engineer is required for a large factory in 


‘Suffolk. See advertisement. 
A first-class winder is advertised for by a large electrical firm for 


the position of inspector. 
An assistant engineer is required for Stafford electricity depart- 


ment. Applications to the Borough Electrical Engineer by noon 


March 6. 

Radcliffe Urban Council require an assistant in their mains 
department. Commencing salary 35s. per week. Applications to 
the Engineer and Manager by March 4. 


Mr. Wm. Smith has been appointed chief assistant electrical 
engineer at, Greenock in succession to Mr. J. H. Parker, recently 
appointed to Croydon. | 

Mr. A. Jarratt, ot Islington (London), has been appointed mains 
superintendent at Swansea, at a salary of £160, rising to £200 per 
annum. i 

Mr. J..Turtle has been appointed constructional lighting superin- 
tendent at West Ham in succession to Mr. A. J. Seward, resigned. 


7:30 p.m. Meeting at the Mining Institute, Newcastle. Papers on 
“ Electricity Applied to Mining," by Mr. C. P. Sparks. 
SocrETY oF ENGINEERS. 
7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on the '' Running 
Costs of Motor Vehicles," by Lieut. R. W. A. Brewer. 


TUESDAY, March 2nd. 
RÖNTGEN SOCIETY. 


8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on the “ Chem- 
istry of the Radio Elements,” by Mr. A. Fleck. 

WEDNESDAY, March 3rd. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Edmund.street, Birmingham. 
Paper on “ Electricity Applied to Mining," by Mr. C. P. Sparks. 

GREENOCK ELECTRICAL SOCIETY. 

7:45 p.m. Meeting at the Masonic Rooms, 21, West Stewart-street, 
Greenock. Paper on the “ Operation of a Large Electric Supply 
System,” by Mr. G. Macdonald. 


-——XÁ 
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POLYPHASE COMMUTATOR MACHINES AND THEIR 
. APPLICATION.* 


BY N. SHUTTLEWORTH, M.SC. 
s (Concluded from rage 666.) 


| Summary. —The author briefly deals with the main principles of poly- 
phase commutator machines and then considers from a practical and 
theoretical standpoint the various types,including the Latour motor, the 
Kichberg 3-phase shunt motor, the series commutator motor, both series 
and shunt cascade-connected commutator motors, and the Schrage 
variable specd shunt commutator motor. 


CASCADE-CONNECTED COMMUTATOR MOTORS. 


Another important applicetion of the polyphase commutator 
motor is that of cascade connection with an induction motor. The 
machine may be either of the shunt or series type, but, unlike those 
previously discussed, must be capable of working satisfactorily over 
a wide range of frequency. It might not seem evident that an in- 
duction motor which receives energy at 40 or 50 cycles per second in 
its primary circuit can be controlled by a machine operating on the 
secondary circuit at a frequency which is variable and which depends 
on the speed of the motor. It is advisable to consider the funda- 
mental relations between the primary and secondary circuits of an 
induction motor before discussing the commutator motor in detail. 
Neglecting impedance drop in the primary winding of the induction 
motor, which is purposely kept small in normal designs, there is a 
fixed period of time between the phase of the flux cutting any coil of 
the winding and the corresponding phase of the impressed voltage 
on that coil. Due to the angular relations in space of coils"on the 
periphery of the stator of an induction motor which are supplied with 
voltages of corresponding relations in time, it follows that there is a 
fixed angular relation in space between the maximum value of the 
fluxTand the conductors on which maximum voltage is impressed. 
Remembering that it is the flux which induces a voltage in the second- 


Fic. 10. 


ary conductors, there must necessarily be a fixed relation in space 
between the primary and secondary conductors which have maxi- 
mum voltage impressed on or induced in them, and therein lies the 
one constant relation, which is quite independent of either primary 
or secondary frequency, or of the speed of the rotor. Viewing the 
secondary with the induced voltage as the standard of phase relation, 
it is possible by controlling its power factor, regardless of the fre- 
quency, to ensure a definite and known relation between the primary 
and secondary currents. 

The secondary of an induction motor possesses one peculiarity in 
that the voltage available at its slip-rings varies in direct proportion 
with the frequency. The maximum value of the voltage occurs 
when the secondary is stationary, and the frequency is equal to that 
impressed on the primary ; an increase in speed of the rotor causes 
a proportional reduction in the slip-ring voltage and frequency until 
at synchronous speed both the voltage and the frequency have de- 
creased to zero. It will be noticed that for every speed there is a 
definite voltage and frequency available at the slip-rings, which may 
be termed slip voltage and frequency respectively. The ratio of the 
slip voltage to the standstill voltage i is representative of that portion 
of the total input to the main motor which is given up as electrical 
energy from the slip-rings to the cascade-connected machine. The 
difference is converted to mechanical work and is utilised at the shaft 
of the main motor. A commutator machine is the only one in which 

8 gradual change in frequency does not necessitate a change in speed, 
and this is sufficient to explain its use in this connection. 


CASCADE MOTOR WITH SHUNT CHARACTERISTICS. 


The characteristics of a shunt machine and its inherent influence 
on the main motor will be considered first of all. A commutator 


“® Abstract of a Paper read before the Institution of Electrical Engineers, 


=o motor of this type embodies a compensating winding in series with 


the armature, and a separate shunt exciting winding which derives 
its excitation from the source of supply, preferably through an auto- 
transformer, so that the excitation may be varied at will and the 
phase of the voltage fixed in relation to that impressed on the motor 
terminals. <A diagrammatic representation is shown in Fig. 10. 

The frequency is constant for any one ratio of the exciting voltage 
to the terminal voltage; there is, therefore, one frequency only at 
which the machine will operate. This frequency may be altered 
conveniently by: varying the ratio of the exciting voltage to the 
terminel voltage, and whatever the terminal voltage these relations 
hold good. By connecting such a machine in casca‘le with an in- 
duction motor, the slip-ring voltage as determined by the design of 
the motor is taken up by the shunt commutator motor, and the latter 
enforces a slip frequency only, according to the setting of its excita- 
tion. It will be evident that it becomes possible with an arrangement 
of this kind, by varying the excitation of the commutator motor, to 
impose a wide range of frequencies on the external circuit, which is 
the secondary of the induction motor, and, as previously shown, 
each frequency corresponds to & definite speed of the induction 
motor. Speed regulation becomes, therefore, elmost as simple as 
with continuous-current machines. The speed of the induction 
motor would remain constant under load were it not for the losses, 
which cause certain voltages to differ slightly from those at no load. 
Actually there is a slight extra slip produced as the load on the motor 
is increased, in à similar manner to the small slip which occurs when 
the motor operates alone with short-circuited secondary. 

Two methods of utilising the torque exerted by the commutator 
motor arefin practical use. One suggested by Kramer is to couple 
the shaft’of the commutator motor direct to that of the main motor; 


100 MOR 


this is very effective and simple, provided the speed is moderately 
high. A low-speed motor requires an unnecessarily expensive com- 
mutator motor, and in such a case a cheaper arrangement may be 
obtained by driving the auxiliary by a belt or by utilising one of the 
many forms of enclosed reduction gearing and a high-speed commu- 
tator motor. This combination is illustrated in Fig. 11. 

The other method is well known, and is due to Dr. Scherbius. The 
commutator motor is direct coupled to a squirrel-cage induction 
generator, which in turn is electrically connected to the supply 
system. Electrical energy given to the commutator motor at 
variable frequency i is cbnverted to mechanical work available on the 
shaft, and this is re-converted to electrical energy in the induction 

enerator, and returned to the supply system. This arrangement 
allows a convenient speed to be adopted, which is practically con- 
stant under all conditions. It possesses a disadvantage for some 
applications, where, for instance, the torque required from the main 
motor is higher at low speed than at high speed. This cannot be 
obtained by the latter arrangement, except by greater input to the 
main motor. The Krümer method makes this possible since for the 
same input it is capable of constant output at all speeds, which means 
increased torque at the low speeds. » 

The author then discusses the cascade motor by means of vector 
diagrams, and deals with the suggestion of Milch to employ the com- 
mutator motor as a commutator generator and to run the induction 
motor above synchronous Spes The stability of shunt cascade 
machines is also discussed. 


buc ed SERIES CoMMUTATOR MOTOR. 
The variability in the power factor of a brush-shifting series com 
mutator motor at once precludes it from successful use in cascade 
with an induction motor, since the power factor if variable must be 
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under perfect control for all frequencies as in a shunt commu:ator 
motor. The machine which will be discussed has fixed _ brush 
position, and if run at constant speed has a fixed power factor under 
all loads and frequencies. Furthermore, the system of control has 
been made as simple as brush shifting. Fixed brush position is 
necessary if satisfactory operation is to be obtained with large 
currents through a wide range of frequercy, and the question of 
commutation alone is sufficient to compel its adoption in a practical 
machine. | 
The theoretical considerations differ somewhat from those hitherto 
discussed. The object is to compel the cominutator machine to 
generate a voltage strictly proportions to the current passirg through 
it and also at some predetermined phase angle to the current ; this is 
accomplished by series excitation. In this manner, current and 
voltage become inseparable ; i.e., one cannot exist without the other 
being present in corresponding magnitude. Secondary curren., 
however, is essential for the maintenance of the torque in the main 
motor, and the application of load to the shaft automatically causes 
current to flow, hence there is no alternative but for a voltage to be 
present at the slip-rings and opposing that generated by the com- 
mutator machine, which implies that a certain slip has taken place ; 
also, the greater the current necessary to provide the torque, the 
greater must be the slip. The commutator machine in part acts like 
a resistance, producing a slip proportional to the load. There are *wo 
essential differences between this and a resistance speed-regulation ; 
one is tha* the energy input to the commutator machine, represente: 
by the voltage at its terminals and the current passing through it, is 
converted to mechanical work, which may be utilised as desired, and 
secondly the current is not in phase with the voltage, which means 
that a wattless component is present. Naturally this component 
is used to advantage by making it of such strength as to act as the 
magnetising current for the main motor, and thus to improve its 
power factor. In its simple form the series commutator motor, or 
slip regulator as it is termed, is a combined phase advancer and slip 
producer, the slip being proportiona] to the load. 

To extend its sphere of usefulness it is desirable to be able to adjust 
the slip-producing properties so that any required slip for a given 
load may be obtained, and at the same time to retain the phase- 
advancer properties under all conditions. 

For this purpose the stator of the commutator motor is fitted with 
a special 3-phase winding placed with a certain angular space relation 
to the armature with fixed brushes and connected in series, therewith. 

It is possible by means of a variable shunt to vary the excitation. 
and therefore the flux and voltage of the commutator machine 
through any desired amount for any current. The shunt possesses 
principally reactance, and has a limited resistance; accordingly it 
takes a solenoid form with an iron core, and its variability is produced 
by movement of the latter. This simple operation, which is the only 
regulation necessary, causes the commutator machine to take up a 
wide range of characteristics. The limits are approximately those of 
the shunt commutator motor, the maximum slip frequency being 
approximately 15 cycles per second ; with a 50-cycle induction motor 
this allows a slip of 30 per cent. between no load and maximum load. 

The characteristics shown in Fig. 10 were obtained in the Testing 
Department of the British Thomson-Houston Company. The im- 
proved power factor at light load is not quite so good as can be 
obtained with a pure phase advancer, because saturation in the com- 
mutator machine cannot be allowed, but the improvement at full 
load, which really matters so far as the generating plant is concerned, 
is very considerable ; the power factor also remains independent of 
the amount of speed regulation. 

The slip regulator possesses a fairly large field of application. There 
are in existence at the present time a large number of induction 
motors which are controlled by resistance in the secondary circuit. 
In particular is this the case with motors driving rolling mills, and 
with flywheel motor-generator sets. The losses involved are often of 
considerable magnitude, and would represent a large saving if recover- 
able, but hitherto this has not, been possible. The slip regulator 
converts not only 90 per cent. of the energy previously wasted into 
useful work, but at the same time improves the power factor of the 
induction motor with which it is used. 

For this purpose the commutator motor is mounted on the end of 
the shaft after the manner of an exciter, and its terminals are con- 
nected directly to the slip-rings of the main induction motor. As 
load comes on the motor the secondary current flows through the 
commutator motor,causing it to generate a counter E.M.F. of rotation 
which simultaneously causes the induction motor to slip. The 
electrical energy passing into the commutator motor is converted to 
mechanical form and given to the shaft of the set, thus serving a 
useful purpose ; the amount of slip between no load and full load may 
be adjusted by simply moving the core of the solenoids which shunt 


the stator winding. 


A limit of slip frequency of 15 cycles per second is not necessary 
with resistance regulation. Rheostetic regulators ere generally of 
the liquid type, and repid action is therefore only possible when the 
operating motor is large and powerful and its internal losses corre- 
sponding?y great. A regulator of this type is quite unsuitable for 
dealing with large and rapid fluctuations of power. <A rheostatic 
regulator capable of meeting such conditions must be practically 
devoid of inertia and should preferably require very little power to 
work it. Such a regulztor is now evaileble and consists of suitable 
metallic grid resistances and electrically-operated contactor-type 
switches with current-limit control. It operates in a fraction of a 
second and keeps the current strictly within a definite prescribe 
limit, corresponding to the setting of the current-limiting relays. 
With the rotary reguletor there is of course no time lag and the 
induction motor has the same charecteristics as a compound-wound 
continuous-current mochire. 


THE SCHRAGE VARIABLE-SPEED SHUNT COMMUTATOR MOTOR. 


the examination of which has been left until lest, because it combines 
an induction motor and cescade-econnected shunt commutator motor 
in one, and its action may be more readily understood efter the 
precedirg discussion. Assume that the 3-phase primary winding of 
an induction motor is closed on itself, as would be the case in a 
continuous winding of the lap type; the tappings at which voltage 
would be impressed are 120 deg. apart. The secondary winding on 
the rotor is shown as three separate phases by A A, B B,. CC), in 


Fig. 12. 
than synchronism, there must be a counter E.M.F. supplied to the 
rotor phases of the seme frequency and opposite in sense to the 


voltage induced in them by the slip of the rotor relative to the 
primary field. There is a very simple and effective method of accom-. 


Fia. 12. 


plishing this, without an auxiliary machine, as will be clear from the- 
following: Let a stationary commutator be fitted to the stator wind- 
ing, the junctions of the coils being connected to the segments. Any 
pair of brushes pressing on the commutator will have a voltage: 
between them the value of which depends on the engular separation 

or spacing. The frequency of the voltage depends on the speed of 

rotation of the main field relative to the brushes, and if the latter 

are stationary it will be the full primary frequency. If the brushes 

rotate with the same spacing in the same direction in space as the 

main field, the frequency obtained will be smaller, but the voltage 

will remain constant. Obviously, ther, if the brushes are fixed 

relative to the rotor, and rotate with it there will always be the same 

frequency between them as is induced in the rotor phases, and the 

voltage may be varied at will according to the spacing. By ensuring 

that the voltage obtained in this manner between the pair of brushes 

is opposite in sense to that induced in one of the rotor phases by 

rocking the brushes bodily relative to the rotor and so altering the 

phase, it is apparent that by providing threc pairs of brushes, one for 

each rotor phase, the desired counter voltage for each phase is 

obtained. 

When the brushes of each pair are moved together so as to coincide 
there is no voltzge between them, hence there can be no speed 
regulation, but incidentally the rotor phases are short-circuited, 
and the mechine may therefore run as a simple induction motor with 
short.eireuite! secondary. Separating the brushes produces, a 
voltege end sects up a current which forces down the speed of the rotor 
ur til it is opposed by the slip voltage induced in the rotor. For each 
argle of seperetion of the brushes there is a definite speed. The 
m:chine has the ability to take load with very slight speed drop in 
precisely the same manner as an induction motor. A load torque 
retards the rotor, and the incressed voltage induced exceeding the 
counter voltage between the brushes sets up & secondary current 
which provides the nece:zs2ry torque. It will be observed that the 


There is one other typeof motor introduced comparatively recently,. 


It has already been shown that to maintain a rotor speed lower: 
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secondary current flows in the same sense as the rotor voltage; the 
rotor is therefore giving up energy by conduction to the primary, to 
which there will be occasion to refer again. Reversing the position 
of the brushes is a natural extension of the operation, and the results 
produced are of fundamental importance. The voltage present 
between a pair of brushes is fixed by primary considerations, and is 
unalterable and uninfluenced by secondary voltages. By reversing 
the position of the brushes, and therefore reversing the sense of the 
voltage between them, the secondary voltage in the rotor phase is 
compelled to follow suit, and this necessitates that the rotor commence 
to rotate at à speed higher than synchronism. Under these con- 
ditions the torque-producing current in the secondary is in the same 
sense as the primary voltage derived from the brushes. Energy is 
therefore conducted from the primary to the secondary and converted 
to mechanieal work. 

It will be observed that the functions of the primary winding arc 
two-fold : first, it induces voltage and transfers energy through the 
medium of the main field to the secondary, after the manner of a3 
ordinary induction motor; secondly, it acts as an auto-transformer 
and frequency transformer, and thus transforms and returns power 
(which is delivered to it by the secondary) to the system when the 
motor runs below synchronous speed, and transforms and corducts 
additional power to the secondary when the motor runs above 
synchronous speed. The power dealt with by the commutator and 
through the brushes is only due to the slip energy analogous to the 
power dealt with by a separate auxiliary shunt commutator motor. 

To sum up the action, it may be said that the power induced in the 
secondary on the induction-motor principle corresponds to the 
mechanical output at synchronous speed under the torque considere, 
and if the speed be less than synchronous the secondary power is in 
excess of that used up in the mechanical form, and the difference is 
conducted back to the primary, where it is transformed and returned 
to the system. At speeds above synchronism the power induced in 
the secondary is less than the mechanical output, and the deficiency 
is made good by power conducted directly from the primary to the 
secondary. The electrical input therefore corresponds to the 
mechanical output, and the machine is highly efficient at all speeds. 
‘The amount of speed regulation above and below synchronism is 
limited only by the power factor of the secondary circuit. This 
must be kept high, otherwise the torque for a given current will 
suffer. The power factor depends solely on the ratio of resistance to 
reactance; and the reactance is low so long as the frequency is low. 
‘The limit is therefore fixed by a certain value of the secondary 
frequency. For two reasons the secondary frequency may be higher 
than would at first thought be proposed, and it may be as high as 
25 cycles per second. On a 50-cycle circuit a slip frequency of 25 
cycles above and below synchronism gives speed limits in the ratio of 
50 4- 25 : 50— 25, namely 3 to 1, and for circuits with a lower frequency 
than 50 cycles per second the speed range is increased. 

This type of machine is only capable of satisfactory operation for 
small outputs, and in small sizes the secondary resistance is appreci- 
able compared with the reactance ; this is one reason for a relatively 
high secondary frequency being allowed. The second reason is shat 
the secondary power factor may be artificially improved. It is showa 
in the discussion on the cascade shunt commutator motor that by 
tilting the counter voltage in phase relative to the voltage impresse, 
a wattless leading circulating current could be set up and the 

secondary as well as the primary power factor improved to auy 
desired extent. In order to do this with the machine under consider- 
ation, it is only necessary to move the brushes bodily in one direction 
Telative to the secondary. To be strictly accurate, the angle of 
phase shift should vary with the frequency, but as this is impossible 
.& compromise must result, and as would be expected under these 
conditions the primary power factor is improved at certain speeds, 
and at other speeds there is practically no improvement at all. 

: Reference has hitherto been made to a purely hypothetical machine, 
sinee it is quite impossible practically to alter the spacing of brushes 
which are rotaiing in space. : To utilise the ilea, the primary and 
secondary must be inverted, the primary with its commutator must 
be wound on the rotating element, and the supply fed to fixed poi:t:3 
on the winding through slip-rings, and the secondary must be wound 
.on the stator as three separate phases after the manner of an induction 
motor, the terminals being connected to brush studs on two rockers 
movable in opposite directions . A still further modification is 
necessary in a practical machine. A straightforward primary 
winding after the manner of a rotary converter armature would have 
considerably too high a voltage per segment for satisfactory operation 

with a norms! supply voltage. Two distinct windings are therefore 

usel in transformer relation, the one connected to the commutator 
having few turns and carrying correspondingly higher current, whilst 
the other may be star or delta wound and connected to the slip-rings. 

The practical limit of capacity for machines of this kind is in the 


neighbourhood of 70 H.P., and within this limit in the author's opinion 
it is the cheapest, simplest, and best variable-speed alternating. 
current motor with a shunt characteristic yet evolved. It is specially 
suited for driving machine tools, pumps, fans, blowers, paper-making 
machinery and printing presses. 


CONCLUSION. 


Variable-speed motors of the shunt and series types are at present 
being manufactured in sizes up to 75 H.P. at 50 frequency, and in 
higher powers at lower frequencies, and in service are giving very 
satisfactory results. They are not inherently costly, and it seems 
very improbable that any other new type wili be forthcoming to 
render them either cheaper or more simple. Between 75 m.r. and 
200 H.P. the types available have a price per horse-power which seems 
to be prohibitive if judged by the number in operation. For outputs 
above 200 H.P. the induction motor with cascade commutator motor 
is probably the cheapest and best combination. 

The Paper concludes with an appendix on the theory of the series 
commutator motor. 


DISCUSSION. á 


Dr. G. Kare said the author had earned the thanks of the Institution 
for having brought a subject before it which had been neglected too long. 
One roason of this neglect was possibly the desire to avoid the use of a 
commutator in alternating current machinery. Whon Ferraris showed 
how, by the use of a rotating field, motors could be built free from this 
troublesome adjunct, engineers saw in this discovery the solution of the 
problem how to transmit and utilise electric power on a large scale. The 
three-phase induction motor was hailed as the universal solution of power 
distribution. and the absence of a commutator was considered to be its 
greatest virtue. One was naturally disinclined to give up such an 
advantage, and this might he one of the reasons why the alternating- 
current commutator motor had not been taken up with enthusiasm in 
this country. Another reason was possibly the general difficulty of the 
subject from a theoretical point of view. An engineer wishing to design 
such a machine would find little help in the text-books on electrical 
engineering ; he had to study the scattered articles in periodicals, mostly 
foreign, and then he found it difficult to reconcile the statements of 
different authors, each of whom used a different notation and vectorial 
representation. Those who had mastered the subject, and the author of 
this Paper was one of them, fell into the error most common with 
specialists, to assume that their colleagues knew all about the general 
principles and their practical application, and that it was therefore only 
necessary to enlarge on details. Most of us had yet to get a grounding in 
general principles of commutator alternating current machinery. Wo 
were still waiting for some engineer to boil down for us the fundamentals 
of the subject to what he would call the text-book stage, by which he 
meant such transparent exposition that it appeared self-evident and was 
represented with such uniformity in notation and graphic treatment that 
it might be copied from one text-book into another. To persons con- 
versant with vector diagrams those given by the author were quite 
intelligible ; and if we were dealing with asynchronous machinery no 
more would be required, for we have grown accustomed to read into the 
vector diagram the physical meaning represented by the different lines 
and angles. This physical meaning was, however, not so obvious in the 
diagrams representing commutator machines ; he had no doubt that in 
time we should become accustomed to read into such diagrams also tho 
correct physical meaning, but meanwhile he had found it useful for the 
understanding of treatises on commutator machinery to supplement the 
ordinary vector, or time diagram by what was known as a space diagram. 
The distinction was that in a time diagram the vectors retained their 
length, but altered their position whilst in the space diggram, the vectors 
retained their angular position but altered their sign and length. This 
was, of course, quite familiar to electrical engineers, but the utility of the 
space diagram as a means of saving mental labour depended upon à 
general agreement on certain details as direction of winding, sequence of 
phases signs to distinguish vectors, &c. He would put forward certain 
suggestions, and then show how, by the use of space and time diagrams, 
the working of a commutator motor might be represented, not only in the 
abstract, but in a physical sense. The conventions he suggested were 48 
follows, assuming all machines to be óf the two-pole form. 

Sense of Progression in the Winding.—Stator and rotor was supposed to 
be wound in such way that a current passing in at one and out at the other 
terminal (or brush) would produce a flux across the diameter in the same 
sense. In other words the exit terminal became a N pole. The flux 
produced was represented by a line parallel to the diameter of the wind- 
ing. The length of the line represented the crest value of the flux. The 
direction of the flux was represented by an open arrow head. A little 
circle was to be placed at the othor end of the line to show that it was à 
flux vector. The angular position of each flux vector did not vary, but 
where two or more fluxes were combined the anguler position of the 
resultant flux vector changed. In other words the resultant flux vector 
rotated also in a space diagram. : 

Sense of Rotation.—The time vectors rotated counter-clock wise. To 
make the resultant flux vector also rotate counter-clockwise in the space 
diagram, the marking of the stator poles must be in a clockwise sequence. 

Direction of E.M.F.—The direction of the E.M.F. induced in the rotor 
was obtained by revolving the flux vector through 90 deg. The EMF. 
vector was represented by a line with open arrow head. 
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" Curteni Vector.—This was represented by a line with a closed arrow 
head. Its direction was given by the terminal diameter, ita length and 
sign (whether to one side or the opposite side) was read off the time 


ram. 
yp rom of Torque.— Considering the current vector as a lever, pivoted 
at its tail and weighted at its head with the field flux then the direction in 
which the lever turned was the direction in which torque was exerted. 
The application of these conventional rules was shown in the figures. The 
motor was supposed to be provided with a compensating winding, so that 
no flux was produced by the armature current, and the only flux vector 
appearing in the space diagram on the right was that due to the stator 
coils A, B, C. The figure on the left showed the phase position. It was 
chosen for the moment that the current in A had positive crest value. The 
direction of current in the space diagram was shown by the arrows placed 
to the field coils A, B, C, and the resultant flux was shown across the 
armature by the vertical flux arrow. "The brushes were placed at right 
angles to the coil axes, and the resultant current through the armature was 
represented by the horizontal vector passing across the. flux vector at 
right angles. This produced torque as shown by the curved arrow. The 
motion resulting from this torque produced the induced E.M.F., the space 
vector of which was also drawn at right angles across the flux vector, but 
with the arrow head on the left. Since an arrow head on the right of the 
current vector meant a positive value (the current having positive crest 
value at the time) the space vector of the E.M.F. must be considered to 
be negative and in the time diagram the E.M.F. vector must be drawn in 
line with the current vector, but in the opposite direction. There was 
thus obtained for the A phase the very simple time diagram shown to the 
left of the space diagram. It consisted of the current vector I4 and the 
vector of induced E.M.F. e, in exact opposition ; which was the con- 


Space Diagrams. 


Time Diagrams. 


TIME AND SPACE DIAGRAMS. 


dition for the working of the machine as a motor. To supply the motor 
with current we must impress an E.M.F. which had one component equal 
but opposite to e, ; further a co-phasal component to cover losses and 
finally a component leading by 90 deg. to balance the E.M.F. of self- 
induction. A motor with the brushes exactly at right angles to the 
respective field axes could not therefore work with unity power factor. 
Assuming the brushes to be shifted forward by an angle 0, as shown in the 
Jower figure, the flux and E.M.F. vectors remained in the space diagram 
as they were, for these quantities depend on the position of the stator 
coils and these had not been altered. The only thing that had been 
altered was the direction of the current vector. It crossed the flux line 
at an angle which was smaller by 0 than the previous right angle. There 
was this phase difference between current and induced E.M.F., and that 
was shown in the time diagram by the two vectors being no longer in 
line, but enclosing the angle 180—0. The torque had been decreased in 
the ratio of 1 to cos 0, but a leading component ea sin @ had now been 
Introduced, and this could be made to balance the E.M.F. of self induction. 
The latter depended on the current and was independent of the speed ; 
the leadi component e, sin 0 depended on strength of flux (therefore 
current) brush position and speed. It would thus be seen that only above 
a certain speed and load could the motor work with unity power factor, 
and that by suitable choice of load, brush angle and speed, the machine, 
taking power from the line, could at the same time inject a leading 
current into the line so as to make up for the bad power factor of some 
other motor connected to the same line. If the brush angle was increased 
to 90 deg. the torque vanished and the machine must be driven by 
external power. It then acted in the same way as a static condenser. 
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‘employed for this class of work. 


697 . 


Dr. M. L. Kaun said that he did not think that the author had 
sufficiently described the action of a three-phase commutator machine. 
Owing to the difficulty of the subject and the lack of general informatiori 
available further description was necessary. He then went on to deal 
with the merits of tho Latour motor. Agreeing that this motor might not 
be quite so good as some later machines, it was nevertheless a much bettes 
machine than the author had stated. He concluded with the remark 
that the first patent ever taken out on this type of machine was applied 
for in this country by one named Wilson, and consequently the machine 


was an English invention. | 
Dr. T. F. Watt contributed a mathematical discussion of certain 


features of the machino. 
Mr. R. G. JAKEMAN pointed out that the commutator difficulties were 


considerable in poly phase machines. 

Mr. Wm. J. LARKE emphasised the point that the commutator difficulty 
was not the bogey that people imagined. The ordinary objection was 
inherited from experiences with direct-current machines, and not 
experienced in practice with alternating-current commutator machines. 
He also emphasised the advantages obtained from slip regulation. 

Dr. A. H. Rarna remarked on the commercial advantages of three- 
phase commutator machines, and pointed out that when this type of 
machine reached a higher state of perfection the competition from the 
direct-current machines would disappear. 

Mr. A. RUSHTON (communicated) pointed out that the author, in the 
Appendix dealing with the series commutator motor, showed that in 
order to improve the power factor, the angle @ by which the rotational 
voltage differed in phase from the current, should be made negative. 
But if the power factor be increased by this means, the speed at which the 
motor became unstable was also increased. From a consideration of 
Figs. 38, 39 and 40 it could be shown that this increase of power factor 
could only be obtained at a certain sacrifice in stability, which, in many 
cases, was unimportant. On page 7 of the Paper the author stated that 
it was necessary, for reasons of commutation, to ensure that the armature 
rotated in the direction of the rotating field. There was also another 
reason why this might be advisable. When the armature rotated with 
the field the torque produced by the currents in the coils undergoing 
commutation was in the same direction as the main torque, while when the 
armature rotated against the field the torque due to the short-circuit 
currents opposed the main torque. Thus, in small machines quite 
different results might be obtained depending upon whether the angle a 
was on one side of the short circuit position or on the other. The question 
arose as to whether this effect was at all appreciable in the larger machineeg 
As the author mentioned the use of series commutator motors in con- 
nection with ventilating fans, blowers and pumps, perhaps ho could say 
how they compared in officiency and cost with the motors generally. 


end 
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ELECTRIC TOWING SYSTEM FOR THE PANAMA 
X CANAL LOCKS. 


(Concluded from page 669.) 


In connection with each motor a powerful brake is installed, and 
as during operation the motors are at all times geared either to the 


. axles or to the cog wheels, the truck wheels (11) are not provided 


Fic. 11.—Rear View or TRACTION Motor UNIT. 


with any brake rigging. The motor brakej}is shown in*Figs."4 nd 5, f 


and it is also shown on the right of Fig. 11. On the motor shaft is 


keyed a brake disc or drum, and to opposite sidgs thereof are applied ' 
the brake shoes carried by the brake levers, which are pivoted on'a 


stationary bar projecting from a frame which supports a solenoid. 
The movable core of this solenoid is pivoted to the long arm of a 


_ © 
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lever which is fulerumed on one of the brake levers. A rod connects 
the angle of this lever with the other brake lever, thus constituting 
& sort of toggle between the two levers. When the core of the 
solenoid drops it actuates the lever and the rod in such a manner as 
to draw the two brake levers towards each other, and thereby apply 
the brake shoes to the drum. The winding of the solenoid is in 
circuit with the controller of the motors, so that when the current 
is turned on to energise the motor windings the solenoid will lift 
its core and thereby release the brakes. The first point of the con- 
troller raises the brakes without applying power to the motors, 
thereby providing a coasting point. But should the motor current 
be shut off, either intentionally or accidentally, the core will instantly 
drop by gravity, and its weight will exert a powerful leverage upon 
the brake levers to stop the motor and the locomotive. This action 
occurs simultaneously on both motors, and brake action is powerful 


enough to stop the locomotive within two revolutions of the wheels. 


Fic. 12.—CrLuTCH OPERATING MECHANISM FOR SLOW-SPEED WINDING: 


" In addition to this automatic brake, means are provided for apply- 
ing the brakes manually in order to supplement the action of the 
automatic feature, if necessary, when descending a grade or where 
approaching a rack rail. An upright shaft provided with a hand 


wheel has attached to it one end of a chain which runs to the opposite | 


end of the locomotive. An elbow lever, over which the chain runs, 
hasits other arm connected by a rod to the other brake lever, the rod 
being adjustable in length. The lever and rod constitute a toggle 


connecting the brake levers. A spring tends to lift the arm carrying: 


the pulley, and thus hold off the brake shoes. When the brake staff 
is turned it winds up the chain and draws down the pulley, thereby 
applying the brake shoes to the drum. In this way the operator can 
add hand power to the effect of the electric brake, and thus produce 


————€ m 


entirely independently of each other, both apply braking through the 


same levers and wheel. 

Passing now to the features which render the locomotive pecu- 
liarly adapted for towing purposes the drum on which the cable (73), 
Fig. 4, is wound, is located midway between the ends of the loco- 
motive and above the upper member,.(3) in Fig. 4, of the side 
frames, so that the cable can be led off on either side of the machine 


Fia. 14.—WiNDLASss oF TOWING LOCOMOTIVE, COMPLETELY ASSEMBLED. 


and through a wide range of angles to the line of travel. The hub 
of the drum is pivoted to the hub of a spider, which, in turn, rotates 
‘upon the upper portion of a massive, tubular, vertical, cylindrical 


column, rising from a pedestal securel to the baseplate or floor, 
(79) Fig. 3, which is supported on the lower members (4) of the side 
frames. The upper portion of the pedestal is held in a brace, which 


Fic. 13.—WiNDLASS or TowrNe. LOCOMOTIVE, PARTIALLY ASSEMBLED. 


a greater braking action without interfering with the automatic 
operation of the solenoid. 
As appears from Fig. 5, the brake levers are double. "This avoids 
any bending strains on the pivots. The levers and the rods con- 
stituting the two toggle systems are located between the two mem- 
bers of each lever, as are also the brake shoes. The chain extends 
from the pulley to the similar point in the brake rigging of the motor 
at the other end of the locomotive, so that the operation of either 
of the brake staffs wM apply both brakes simultaneously. It will 
be noted that while the hand and solenoid brake mechanism operate 


isffastenedfto the upper members (3) of the side frames and to two of 
the cross beams (2). This brace fits the pedestal just below the 
shoulder on which the hub is stepped. The spider, on which the hub 
of the drum is pivoted, supports a circular rim, which has a hon- 
zontal upper surface and a flange. On this surface is secured a flat 
smooth bronze ring, and a second brass ring, similar to the first, lies 
on top of a steel ring, and is secured to a flanged follower. Sixteen 
studs project up from the rim through holes in a horizontal flange of 
the follower, and are encircled by strong springs, which abut between . 
the flange. and nuts on the studs and press all three rings tightly 
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Sa 
Ply braking, together. The steel ring is secured to lugs on a flange, projecting | when not in use. To accomplish this a clutch is provided, having 
the Jac downward from the winding drum, so that the rings constitute a | one member (112) Fig. 3, splined to the shaft, and the other member 
" Sul friction clutch between the spider and the drum. Inside the flange | (113) attached to the hub (114) of the worm-gear, which is sleeved 
Ves i on the spider is secured a large internal gear, with which mesh two | on the shaft. A lever (115) Fig. 12, fulerumed to a lug (116) on the 
i Bi A driving pinions (95) and (96), Fig. 3, secure: respectively to two up- | arm (101) is pivoted to the hub of the clutch member (112), and its 
lo hi a right shafts. Step bearings are provided for these shafts in the base | other end is attached to the movable core of a solenoid (117), which 
egy of the pedestal, (78) Fig. 3, while the arms, (101) and (102) Fig. 5, | is connected in the controller circuit of the motor (111), so that 
whenever the circuit of the latter is closed to coil up the cable rapidly, 


. projecting from the upper portion of the pedestal just below the 
the solenoid will lift its core and close the lever (115), thus throwing 


brace, (80) Fig. 3, constitute guide bearings, (103) and (104), for the 
out the clutch of the winding motor. The first point of the con- 


Et tft tt pp troller which operates the motor (111) raises the clutch, and on the 
EBEN =z second point the motor starts. 


The guide which directs the cable, as it pays out or winds up, is 
mounted so as to revolve on the axis of the drum. It comprises two 
angularly adjustable portions, one of which is a circular bell which 
serves as a cover for the winding drum. The hub of the bell is 
journalled on the upper end of a vertical shaft, being stepped on & 
shoulder thereon. At one side the housing is cut away to admit the 
cable to the drum, and on each side of this opening is bolted one end 
of a frame, comprising box-like ends connected by two parallel bars 
one above the other below the opening. Between the bars and on 
either sideof the opening are two upright guide rollers, having cylin- 


J ERE 
LEES qc pu 

$ Ete te pt drical faces and rotating on journals bearing on the bars. At each 
9 | end of this frame, arms, (124) Fig. 3, extend downward and support 
ic two rollers, (125 Fig. 3, mounted on horizontal studs secured in the 
c arms. These rollers are adapted to travel between the upper and 
Rd EE See ea Rane lower flanges of a circular channel iron (127), which is fastened on 

t SP eRe RES re : 
9 SILITITIITTITLJ top of the side frames concentric with the vertical shaft on which the 
t Metas LL EX bell is mounted, and forms a track supporting the outer end of the 
3 ES NJL TT frame, (121) and (122), thus relieving the shaft of the weight thereof. 
9 Stops, (128) Fig. 4, are fastened to the top of the channel iron (127), 
to limit the angular play of the guide member (118). They can 
readily be taken off, and the housing can be turned and stops attached 


on the opposite side to limit the movement of the housing. 

The other guide member (119) is a radial casting having one end 
turning freely on the hub of the member, (118) Fig. 3. A cap is pro- 
vided at the top of the vertical shaft carrying the bell, and protects 
the joint and prevents the guide members from accidentally coming 
off. The outer end of the member (119) is an upright rectangular 
frame, (130) Fig. 5, in whosé top and bottom is journalled on a 
vertical axis a swivel carrying two grooved sheaves (132), these also 
being led one above the other on horizontal axes. The edges of 


10 80 90 100 0 120 130 140 iz) 
Lb. Pressure Per Sq Inch. 


Fie. 15.—CuRvEs SHOWING RESULTS OF TESTS TO DETERMINE THE 
l PRopER FRICTION METAL. 


39 40 50 60 
opening through which the cable (73) passes, approximately, in line 


with the middle of the guide rollers. The frame (130) is supported 
by rollers (133) Fig. 3, running in the track (127), and the guide 
member has an angular movement with reference to the member 
(118) limited by the frame (130) striking the ends of the frame (121). 
When the cable is pulled either forward or backward*from the middle 
position, which it occupies in Fig. 4, the swivel permits the grooved 
rollers (132) to move with it, and the guide member (119) swings 
also, so that the rollers (132) continue to support the rope in a line 
with the middle of the guide rollers, without being themselves sub- 
jected to any side strain. All lateral strains are sustained by these 
heavy guide rollers, the cable moving up and down between them as 
it winds on the drum. The latter is in the form of a deeply-grooved 


upper portions of the vertical shafts. A worm gear, (105) Fig. 3, is 
clutched to the shaft (97), and is driven by a worm (106) on the shaft 
of an electric motor (107) bolted to the base (79) of the locomotive. 
This gearing is protected by a casing (108). A bevel gear (109) is 
keyed to the upright shaft (98), and meshes with a bevel pinion (110) 
on the shaft of an electric motor (111) fastened to the base. 

The motor (111) with bevel gear pinion is used for driving the drum 
ata high speed when coiling the cable that has been cast off, and it 
remains permanently in gear. The other motor (107), with worm- 
gear drive, is used for taking in the cable when it is under load, and 


Fia. 16.—Sipe view or Towixa LOCOMOTIVE WITH COVERS AND ONE CAB REMOVED SHOWING THE BACK OF THE CONTROL PANEL. 
13’and 14 show the 


ed. 


The cable guard is a steel casting having a thickness of only ? in. - 
The diameter is 4 ft. 6 in. and the circular flange 17 in. deep. This 
casting was pronounced to be beyond the possibilities of the ordi- 
nary open hearth furnace by a number of steel foundries, The 


wheel, the?groove7(134) ,being4U-shaped.'7 Figs. 
windlass and base partly and completely assembl 


the drum operates as a windlass or capstan. Due to the greater 
gear reduction, it operates the drum at a much slower speed ; and 
consequently, with motors of approximately equal size, a greater 
force may be exerted on the tow line than would be possible with the 
lower speed reduction which is used with the high-speed coiling 
motor {111} The worm-gear drive is disconnected from the drum 
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Fic. 17.—DIAGRAM oF CONTROL AND WINDING CONNECTIONS. 


castings were eventually produced in the con- 


tractor's electric furnace, where it is possible 
to intensify the heat so as to make the metal 
flow more rapidly. No failures occurred. [n 
order to resist the tendency of the locomo. 
tive to tip over when an excessiveload comes 
on the cable, a stout rack rail, (135) Fig. 3, 
is, as previously mentioned, laid between the 
traction rails of the track, and two horizontal 
flanged wheels (136) are arranged between 
each pair of wheels (11) to engage the oppo- 
site sides of the rack. These wheels are carried 
on‘heavy bars, (137) Fig. 4, whose inner ends 
are pivoted at (138) to the base of the machine, 
so that the barscan move horizontally. Their 
outer ends are engaged by strong springs, 
(139) Fig. 5, which afford the necessary flexi- 
bility for smooth operation. 

One of the most important parts of the 
locomotive is the “ slip-friction " device con. 
sisting of two special alloy rings, mounted on 
the spider, as has been previously explained, 
Between these rings a steel disc is fastened 
to the rope drum; and the amountof tension 
on the tow line is adjusted by the pressure 
between these three discs, and is obtained by 
tightening the spiral springs on the clamping 
ring. In order, therefore, to make the slip- 
ping tension of the towline proportional to the 
pressure between the friction disc, a rubbing 
surface having an absolutely constant, coeffi- 
cient of friction is essential In order to find 
such a metal, certain tests were made as in. 
dicated by the accompanying curves in Fig. 
15, which is self-explanatory. The low friction 
meta], having a friction coefficient of 0.1, is 
practically constant under all pressures and 
condition of the surfaces, and, therefore, was 
selected forthe work. This metal also showed 
but very little difference in coefficient between 
starting and running. The results of the 
special tests were furthermore amply verified 
by the final test of the friction discs of each 
machine under full rated towline pull of 
25,000 lb. by means of a dynamometer testing 
outfit. All 40 machines were given this slip 
test 25 times from each cab, and all passed the 
Government requirement not to exceed a 
variation of 5 per cent, above or below the 
normal of 25.000 Ib. 

In connection with the slip test further data 
on the slow-winding motor was obtained. The 


winding motor is a 20 n.p. (one-hour rating) 


three-phase high torque squirrel-cage type, 
induction motor controlled from a drum-type 
reversible controller in either of the two cabs. 
From the curves obtained it was evident that 
the motor had ample power to take care of 
any sudden pull on the towline up to 40,000 lb., 
which is well above the normal requirement 
of 25,000 Ib. The speed of winding is at the 
average rate of 12 ft. per minute. The rapid- 
coiling motor is permanently geared to the 
drum and is of the same type, size and capacity 
as the winding motor. It is subjected to its 
maximum load when accelerating the heavy 
drum to the high speed required for coiling or 
paying out the rope, this being 16 times the 
slow-winding speed at full load, or about 
200 ft. per minute. The slow-winding and 
the rapid-coiling motors are operated by sim- 
ilar controllers and the circuits electrically 
interlocked, so as to prohibit application of 
power to either motor unless the controller of 
the other motor is in the “ off" position. --:-1 

Each of the two main traction motors hasa 
rating of 75 H.P. and is of the slip-ring induc- 
tion type, operated by a system of contactors 
with master controller in each cab. The 
motors, by means of the change in gearing 
from straight traction to rack-rail towing 
previously described, drive the locomotive # 
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a speed of 2 miles per hour when towing and 5 miles per hour when 
These motors act as induction generators running 
above synchronous spee when the locomotive is passing down the 
steep inclines and thereby exert a retarding brake effect to keep the 
speed uniform. Fig. 17 is a diagram of the electrical connections for 


returning idle. 


the driving and winding motors. 


The towing locomotives possess the following operating character- 
istics: While towing, the speed can be regulated from zero miles to 
2 miles per hour. When running idle, the speed can be regulate: 
from zero to 5 miles per hour, permitting return trips at increase} 
speed. The windlass will pay out or wind in cable at the low rope 


speed and at the full tow line pull of 25.000 Ib., either when the loco- 
motive is running or at rest. 
the high rope speed with the tow line taut, either when the locomo- 
tive is running or et rest. 
which is adjustable to any predetermined value of the tow line pull. 


Fig. 6 shows a view of one of the locomotives with several parts 
removed in order to illustrate more clearly the construction. ‘The 


first impression may be gathered that these machines are somewhat 


complicated ; but, considering their many functions and the great 
flexibility for performing them, the design is in reality peculiarly 


simple. The locomotives have fully demonstrated in actual opera- 


tion that the requirements contemplated by the engineers of the 


Isthmian Canal Commission have been suecessfully met. 

The locomotives have a net weight of 86,300 Ib. and a gross ship- 
ping weight of 92,500 lb. They were mounted on specially designe 
skids and shipped by rail to New York, where they were loaded on 
board the ships as deck cargoes by means of a Merrit-Chapman 125- 
ton floating derrick. During the first three months of commercial 
operation of the canal, from August 15th to November 15th, the cargo 
transported through the canal and towed through the locks by the 
locomotives amounted to 1,079,521 tons. 
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ALTERNATING CURRENT REVERSE. RELAYS.* 


BY C. €. GARRARD, 


The most common form of protection for alternators is tlie 
reverse. power relay, sometimes, in the Authors opinion 
erroneously, called reverse current relays. This is an excellent 
system, and is installed in very many plants. The relays 
should be provided with short time lags (say, two or three 
seconds) so that they shall not be operated by momentarv 
reversals such as often occur during synchronising and due to 
various minor troubles such as steam engine valves sticking. 
For public supply undertakings, where continuity of supplv is 
of paramount importance, no further protection than reverse 
relays should be used on the alternators. It is true some 
engineers call for maximum current circuit-breaking devices on 
the generators in addition to the reverse relays. If these be 
installed it is difficult to avoid an entire shutting down in the 
event of severe short circuits. For public supply undertakings 
the feeder circuit breakers must be left to take care of short 
circuits and advantage taken of the capability of the modern 
alternator to withstand short circuitin g with unpunity, in order 
to keep the supply going at any cost. In industrial plants, 
however, such as collieries, where a short shut down is not of 
such tremendous importance, it is not bad practice to mstal 
tme limit overload protection on the alternators in addition 
to the reverse relays. Thus an extra safeguard on the plant is 
obtained, which is considered desirable by many people. 


f y r r - - x - ros 
THEORY OF ALTERNATING CURRENT REVERSE RELAYS. 


, To some people the idea of a © reverse ” alternating current 
Is a little difficult of comprehension ; the following exposition 
of the subject may therefore be useful. i 

We will first of all consider the phase relationships of the 
current, and we will take as reference the "bus-bar voltage. 

he current we are considering is the current. flowing in the 
cable which connects the alternator to the “bus bar. Other 
generators are supposed to be feeding this "bus bar and running 
m parallel with the said generator. For simplicity single- 
phase machines are assumed. The normal condition of things 
Is represented in Fig. 1 where OV is the "bus-bar voltage and 
C the current in the said cable, z.e., the current lags behind 
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It will also pay out or coil in cable at 


It is equipped with a safety friction device 


the *bus-bar voltage by a degrees. Now the size of the angle 
a depends on two things : 


(a) The induction of the load. 
(b) The excitation of the generators. 


Considering (a) for itself, it is clear that the line OC, repre- 
senting the current, may lie anywhere within the quadrant (1) 
bounded by OY and OX. Power factors as low as 0-3 are 
sometimes obtained, which represent an angle of lag of 72 degs., 
t.e., the current vector approaches OX. All this time the 
generator is in perfect order, and supplying energy to the "bus 
bars. Thus an alternating reverse relay should not operate 
while the current vector is in quadrant (1). 

Now consider quadrant (2) ; current here is leading, which 
may be due to : 

(c) Capacity in the load. 
(/) Excitation of the generators. 


Considering (c) first, the Author has seen a large system where 
the load during a large part of the day had a power factor of 
about 0-3, the current leading, this being due to the large 
electrostatic capacity of the cables and the light load. Thus 
we see that, under quite normal conditions, the current vector 
may almost coincide with the line O— X, the generator acting 
quite normally, and supplying energy to the circuits. It 
follows that an alternating reverse relay should not operate 
when the current vector is in quadrant (2). | 

In the above we have left out of consideration the fact that 
the current vector may be caused to move about over the 
quadrants (1) and (2) by varying the excitation of the alter- 
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nators. Thus, the excitation of the generator in question may 
be reduced, but at the same time the supply of steam to the 
prime mover may be kept up. In order that the generator 
should keep on delivering energy into the svstem it is neces- 
sary for its terminal voltage to be maintained. This the 
generator does automaticallv by allowing a leading current to 
flow into it (cross-current), which makes up for the deficient 
exciting current by its armature reaction or magnetisin g effect. 
Thus, although the load may be inductive. we may have a 
leading current in the conductor in question, the relations 
being shown in Fig. 2. 

It may now be urged with some show of reason, that if the 
excitation current be so reduced that the angle of lead exceeds 
a certain value an alternating reverse relay ought to operate. 
But this is a fallacy. As we have already shown, an ordinary 
leading current due to capacity in the load mav cause the 
current to lead by very big angles. Under these circumstances 
nobody would suggest, of course. that the relay should operate. 
It therefore comes to this, that the relay is called upon to 
discriminate between a leading current due to capacity in 
the load and leading current due to the relative values of the 
exciting currents of the several generators, This is clearly an 
impossibility. A second scheme would be to fix upon a certain 
angle of lead as the maximum which it is possible to obtain due 
to capacity in the lead. But this is very difficult as the condi- 
tions of the load can never be reckoned upon as constant. 
Also, it must be remembered that the actuating force in the 
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relay is proportional to the current flowing through it, and, 
therefore. the particular angle of lead at which it will operate 
will vary with the eurrent. Such a state of things is clearly 
inadmissible. ; 

The conclusion to be drawn from all this is that an alter- 
nating reverse relay should not operate with the current vector 
in either of the two quadrants (1) and (2). 

We have now to consider the quadrants (3) and (4), Fig. 3. 

In the whole of this argument we have, of course, assumed 
that the generator remains in step, no matter in what position 
the current vector may come relatively to the voltage vector 
OV. The first thing that strikes us in considering the state of 
things with the current vector in the quadrants (3) and (4) is 
that, whereas, while it was in the quadrants (1) and (2) the 
generator was supplying electrical energy into the system 
beyond the "bus-hars; the "bus bars are now pumping energy 
into the alternator, which is being driven as a motor. The 
alternator clearly has ceased to perform its proper function, 
and should be disconnected from the bars. Current in the 
quadrant (3) corresponds to the machine running as an under- 
excited synchronous motor, and is the condition of things 
obtained when the steam fails with a low exciting current ; 
and the current vector may be anywhere in the quadrant (3), 
depending on the circumstances of the case. Current in the 
quadrant (4) corresponds to the machine running as an over- 
excited motor, a condition of things which would obtain if the 
steam were to fail just when the generator was adjusted to give 


-Y 
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a large lagging current for an inductive load, or to make up for 
deficient excitation in the other machines with which the one 
we are considering is running in parallel. The current vector 
may likewise be anywhere m the quadrant (4), depending on 
the circumstances. 

We arive, therefore, at the conclusion that the alternating 
reverse cutout should operate when the current vector is in 
quadrants (3) or (4), but not when it is in the quadrants (1) or 
(2. A device which will do this 15, of course, simply a watt- 
meter, and we arrive at the important conclusion that the 
principle on which the alternating-reverse device 1s to be con- 
structed must be the wattmeter principle—z.e., when, and not 
till, the flow of power in the conductors leading from the 
machine to the "bus bars reverses in direction the apparatus 
should work. 

If anybody has any difficulty in seeing why the device which 
will operate under the above set-forth conditions is a watt- 
meter, the difficulty may be removed by considering that the 
actuating force in the relay is proportional to the root-mean- 
square value of the voltage, multiplied by the root-mean- 
square value of the current, multiplied by the cosine of the 
angle of phase difference between the voltage and the current. 
The root-mean-square values of voltage and current remain 
positive, as does cosine a sc long as the current vector remains 
in quadrants (1) and (2). Directly it gets, however, into (3) and 

(4) cosme « becomes negative. 
The simplest apparatus which can be utilised on the above 
enunciated principle is a wattmeter, provided with a pair of 


contacts arranged to close the tripping coil circuit when the 
meter runs backwards. A wattmeter is, however, nct the 
onlv apparatus which may be used without departing from the 
underlying principle. Thus a power factor indicator could be 
applied arranged to close the tripping coil circuit directly the 
lag or lead between volts and amperes exceeded 90 deg. This 
would have the added advantage that the functioning of the 
relay would be independent, to a great extent, of the magni- 
tude of the voltage and current. Most practical alternating- 
reverse relays which have been used have consisted simply of 
wattmeters, and their proper designation is “ reverse power 
relays," and the Author would strongly urge the retention of 
this name instead of the vague term “ alternating reverse- 
current relays." 

One important aspect of this question remains yet to be 
considered. This is: Something happens to the excitation or 
steam supply of the generator, and it falls out of step. What 
occurs then, provided the machine be equipped with a reverse 
power protective device 2 

Firstly: The steam supply fails; there will be now no 
energy delivered from the machine into the ‘bus bars, but 
energy will be forced from the 'bus bars into the machine, and 
will be dissipated in I?R losses in the winding and magnetising 
(hysteresis) and eddy current losses in the iron of the machine. 
We have to determine how large the current will be which will 
flow into the generator. It is clear that if we neglect the hys- 
teresis and eddy current losses, and assume that all the energy 


Y 


-Y 
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of the current will be absorbed as joulian heat in the winding, 
we shall get a maximum value of the current. We will take 1t 
that the reverse power relay is set to operate at 10 per cent. 
of the full load rated output of the machine. Let us assume a 
copper drop of 1 per cent. in the generator, which will be about 
rght. It follows that if the full load ouput be P, watts. and 
the full-load current I amperes, at I amperes the PR loss in the 
armature is P,/100 watts. At a current equal to 3:15 times 
the full-load current the I?R loss in the generator would be 
equal to P,./10 (as 3-15? — 10)—;.e., with the reverse power relay 
set to operate at 10 per cent. of the full load of the machine, 
this having a 1 per cent. copper drop, the maximum current 
which can flow into the machine, assuming, of course, that the 
insulation has not broken down, is 3:15 times the full-load 
current. "This is a current which any modern alternator can 
carry for a short period without risk of burn out. As a matter 
of fact, it is inadmissible to neglect the iron and eddy loss, 
and therefore the maximum pessible current. will be con- 
siderably below this, and it will be yet further reduced by any 
diminution of the 'bus-bar voltage. It appears, therefore. 
that a reverse power relay set for 10 per cent. reverse powet 
afiords adequate protection for a generator under the above 
set forth conditions. 

Secondly: The steam supply does not fail. Under these 
circumstances we have power flowing into the machine from the 
"bus bars corresponding to a current of one frequency, and power 
flowing from the machine to the "bus bars corresponding to à 
current of another frequency. The magnitude of the former 
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power is determined by the I*R, hysteresis, and eddy current | Failure of Field Current of Alternator.—With the diminution, 
losses in the generator, and that of the latter by the nature of , or total failure, of the field current of a generator, the current 


the load, it being very different if this be synchronous motors 
than if it be lamps. Large currents could flow through the 
machine, and it is difficult to calculate their value, and to state 
with precision what would be the exact action of the reverse 
relay. It may be safely stated, however, as a matter of prac- 
tical experience, that a well-designed reverse power relay, set 
at 10 per cent. reversal, would save the situation, and cut off 
the alternator even under these circumstances. The reader 
may be referred to an article in the “ Electrical Magazine,” 
Vol. IV., 1905, p. 373, for a further consideration of this case. 

To conclude, one more case may be considered—/.e.. a break- 
down in the insulation of the armature of the generator. This 
will be taken care of by the reverse power cut-out, as there will 
be a flow of power from the bars to the earthed winding, the 
arc which forms also absorbing the energy generated by the 
alternator itself. 

Influence of Voltage on Reverse Power Relays.—A reverse 
power relay having a voltage coil suffers necessarily from the 
limitations which are imposed upon a wattmeter due to 
variations of voltage. While a good relay will operate at the 
same reversal of watts with extremely wide variations in 
voltage, yet naturally if the voltage falls, the current corre- 
sponding to a certain wattage will increase in the same pro- 
portion. In Fig. 4 is given the calibration curve in watts 
of a reverse power relay made by Messrs. Ferranti Limited. 
It will be seen that its watt calibration 1s very nearly constant 
down to a voltage of 10 per cent. of the normal. Naturally 
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the current which will flow through the relay in the event of a 
reversal before the relay operates depends upon the voltage and 
the power factor. It may be very much more than 10 per cent. 
of the full-load current. The trouble is intensified by the fact 
that, as has been shown, an instantaneous relay cannot be used, 
therefore, there is more time for the voltage to fall. It must be 
remembered, however, that a failing generator in parallel with 
one or more good ones is not likely to pull the volts down to 
any very alarming extent. Probably a 50 per cent. reduction 
is the maximum to be expected. It is clear, however, that the 
calibration of the relay should be as little affected by variation 
in the "bus-bar voltage as possible. 

Attempts have been made from time to time to construct 
so-called true reverse alternating-current relays, but they have 
not attained a great measure of practical success, and the 
large majority of reverse alternating-current relays at present 
used consist of wattmeter movements. An effort, however, 
has been made to construct a relay which requires a lesser 
amount of reverse power to operate it when the volts fall, and 
thus keep the current which flows on a reversal, accompanied 
by a reduced voltage, within smaller limits. This arrange- 
ment is embodied in the reverse relay made by Everett, 
Edgcumbe & Co. 


Setting of Reverse Relay on Generators—The most suitable 
value to which a generator reverse relay should be set is such 
that it will operate, after the requisite time element, with an 
energy reversal of 10 per cent. of the full rating of the machine. 
With this setting the current which can flow in the generator 
windings is never very excessive. 


in the windings increases greatly, and leads considerably on 
the machine volts. Provided the set remains in synchronism, 
and the steam supply is in order, the alternator continues to 
supply energy to the system, and there is no reason why it 
should be disconnected from the 'bus bars. The large increase 
of current is noticed by the switchman, who immediately seeks 
for and remedies the fault without any serious disturbance of 
the supply. If when the field circuit fails the set drops out of 
step, then it should rightly be disconnected, but this would 
generally follow if the machine is protected by a reverse power 
relay, as, with the set out of step, a large flow of power into the 
machine from the "bus bars would most probably take place. 

If it be specially desired to disconnect the alternator if the 
field current entirely fails, the most direct method to adopt 
is to insert a contact making relay in the field circuit which, on 
becoming de-energised, is adapted to close the tripping circuit 
of the alternator circuit-breaker. 

In the above we have dealt with the protection of alter- 
nators by reverse relays. In general it may be said that 
reverse relays should be placed between the ’bus bars and the 
sources of electrical energy. Thus another position where 
they should be mstalled is at the far ends of feeders to prevent 
feeding back from sub-stations. 


Reverse Relays at the Ends of Feeders.—The function of such 
relays is to prevent a fault on the feeder being fed back from 
the sub-station or distribution network. The currents which 
flow into such a fault will have passed through long lengths of 
feeders, the IR and inductive drop in which will cause the 
voltage applied to the shunt of the relay to fall. Thus reverse 
relays, situated at the ends of feeders, are far more likely to be 
affected by drop in volts than are those on generators. For 
this reason it is desirable for the relay to operate as quickly as 
possible after the occurrence of the reversal. The objection 
to instantaneous reverse relays on generators does not applv 
here, as a similar action to the slow surging of a current, or 
cross-current, from one generator to another cannot take place. 
Temporary reversals of energy in a feeder may happen. how- 
ever, due to hunting of the sub-station machinery. The 


hunting may be set up by a temporary disturbance in the’ 


system, such as a short-circuit with consequent lowering of 
voltage. With an instantaneously operating relay the first 
reversal, providing 1t be of sufficient amplitude, will cause tlie 
relay t» operate, and thus the circuit may be opened when there 
is not any need for it. As the time-limit relay is inadmissible, 
this action must be obviated by other means. The deter- 
mining factor is obviously, to what degree may hunting occur 
in the sub-station machinery without the same falling out of 
step * Naturally, if 1t be going to fall out of step the opening 
of the circuit is an advantage. On the other hand, a moderate 
temporary swing might be set up between the sub-station and 
the generating station, which will be damped out immediately 
and not do any harm. The instantaneous reverse relay at the 
far end of the feeder should be set, therefore, so that the mini- 
mum power required to operate it should be above that likely 
to flow back, owing to such a harmless hunting of the sub- 
station machinery. It follows that the feeder end relay should 
be set proportionately higher than the reverse relay on the 
generator ; probably if it were set to operate at 25 per cent. of 
the normal full-load capacity of the teeder it would form the 
most suitable arrangement. Other considerations also indi- 
cate that a higher power setting of the feeder-end relay than 
the generator relay 1s admissible. With the latter the motor- 
ing current may be of very low power factor, and in order to 
keep the current within moderate limits the power setting of 
the relay must be kept relatively low. The feeder-end reverse 
relay is intended, however, to prevent a feeding back into an 
earth or short-circuit. Such a current would be of high-power 
factor, and, if not interrupted, of considerable magnitude. 
Thus, the high watt setting of the relay is justified. 

In this connection it may be mentioned that even induction 


motor sub-stations may, under certain circumstances, feed 
back into a fault. 


(T'o be continued.) 
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ELECTRICITY APPLIED TO MINING.* 
BY C. P. SPARKS. 


Summary.—In this Paper the author deals in detail with the electrical 
plant of the Powell Duffryn Steam Coal Company. The plant consists 
of ordinary steam plant, exhaust steam plant and gas engines for generat- 
ing electriel energy. Transmission is effected at various pressures up to 
20,000 volts. Electric winding plant has been adopted and electric 
motors to a total of 44,800 B.H.P. for various purposes, Apart from the 
description of plant, the author deals with the question of earthing and 
electric. signalling, in connection with which certain experiments are 
described. 


In 1905 the author described} the Aberdare section of the Powell 
Duffryn undertaking, the power house then having a capacity of 
3,000 kw., the rating of the motors connected totalling 4,500 n.H.P., 
and the annual output being 44 million units. The plant now in 
use by the Company in the Aberdare and Rhymney Valleys is rated 
at 24,000 kw., the motors being of 44,800 B.H.P., which represents 
something like 60 per cent. of the total power requirements. The 
output during 1914 was about 50 million units, and the estimated 
output for the present year is 62 million units. The area worked 
by the Powell Duffryn Company is 16.000 acres. In the Aberdare 
Vallev there are nine collieries, the distance from the power house to 
the furthest colliery being 21 miles ; and in the Rhymney Valley six 
collieries, the distance of the furthest pit from the power house at 
Penallta being 7 miles. The distance between the Middle Duffryn 
power house (Aberdare Valley) and Britannia Colliery (Rhymney 
Valley) is some 9 miles. 

After considering advantages of main steam winding, the Powell 
Duttryn Company decided to drive the whole of the plant at the 
Britannia Colliery electrically. The main winder house and the 
electrical equipment were erected before the sinking was started. 
The sinking was commenced in June, 1910, and the two shafts, each 
22 ft. in diameter, were sunk to a depth of 750 yds. by September, 
1913. This sinking was seriously impeded by the quantity of water 
met with, and fer many months the continuous input for pumping 
alone averaged 1,000 kw. 

The system is 3-phase, 50 periods, the pressure varying from 3,000 
to 20,000 volts. The larger motors are supplied at 3,000 volts, but 
motors below 50 H.P. are supplied at 500 volts, 3-phase. The light. 
ing is at 100 volts single-phase. 

Apart from ordinary steam plant a considerable amount of exhaust 
steam is utilised. The first exhaust-steam plant was erected at 
Elliot Pit, and consisted of two 500 kw. exhaust-steam Rateau 
turbines and Dick Kerr alternators, steam being delivered from the 
main winders to two Rateau accumulators. ‘The second application 
was at Penallta, where the exhaust steam from the two main winders 
and a compressor is utilised through two Ratcau steam accumulators 
in conjunction with two 3,000 kw. Westinghouse mixed-pressure 
turbc-alternators. As this plant works in parallel with the gas- 
engine station at Bargoed, close speed regulation was necessary, 
otherwise the gas-engine plant would have been over-loaded each 
time the plant changed from high-pressure to low-pressure steam. 
The makers were very successful in this application. 

The latest application is at Bargoed, where the exhaust from three 
main winders, steam compressor, and fan is utilised. Owing to the 
considerable baek pressure on the main winders with the Rateau 
avstem (the back pressure varying from 2} lb. to 33 lb.) it was 
decided to adopt the Naniuelson system. The steam accumulator 
is of the gasometer type having a capacity of 12,000 cubic ft., the 
dimensions being :— 


Internal diameter...... — atta te ———MÀ RT 30 ft. 
Height closed ............. acai Maia Mien leat ad meen aes 19 ,. 2 in. 
Height extended 1... 39 Os 


The average quantity of steam dealt with is 60,000 Ib. per hour, the 
momentary maximum rate of flow being 160,000 Ib. per hour, any 
excess steam not used by the turbine passing to the feed-water 
heater. From the working of this plant since October, 1914, it 
has been found that the back pressure on the main winders never 
exceeds 0-5 Ib. Owing to the pressure variation being very small it is 
impossible in this instance to control the admission of the low- 
pressure steam to the turbine by change of pressure, as in the Bateau 
system; the supply of exhaust steam is therefore directly controlled 
from the steam accumulator, an oil relay valve being actuated when 


* Extracts from a Paper read before the Institution of Electrical 
Engineers, Owing to the length of the Paper only slight reference is 
here made to the detailed description of the power plant, switchgear and 
transmission fines, 

+. P. Sparks, " Electrical Equipment of the Aberdare Collieries of 
the Powell Dutlryn Company," " Journal " LEE, Vol. XXXVI, p. 477, 
] 006. 


the former is 2-5 ft. from its lowest position, which valve definitely 
closes the low-pressure steam valve on the turbine until a further 
supply of exhaust steam is available. 

The following table shows the progress made in reducing the steam 
consumption of low-pressure steam turbines during the last six 
years :— 


| Output | L.P. steam | 

; No. | per set Vacuum | consumption 
—— — of | (power |Speed.! (Bar.= |per kw.—-hr. Load, 

sets. | factor 30 in.) | at load in ~ 

0-15). | following col. 
| k.v.a. |r.p.m.: m. Ib. kw. 
Elliot Pit (1908)... 2 | 625 | 1,500 | 270 50 ^ 500 
Penallta (1911).... 2 ; 4.000 11,500 | 27-5 33-7 | 1.800 
Bargoed (1914).... 1 | 2,800 3,000 | 28-5 30-2 » 2.000 


A certain amount of gas plant is also used, and is supplied with gas 
from coke ovens. In order to utilise the surplus gas to the best 
advantage, electric pumping was adopted simultaneously with the 
erection of the gas-engine plant, and by providing high-power pumps 
and increasing the size of lodge rooms it. was found possible to contine 
the hours of pumping to from 8 to 12 per day at the Elliot Pit. The 
gas-engine plant thus supplies the general colliery demands during 
the day and the main pumping at night. With an output of 14 
million units per annum and a maximum load of 2,200 kw., the 
annual load factor of the gas-engine station is 72 per cent. 

In the case of small collieries, refuse or low-grade fuel for which 
there is no ready sale is used with advantage, as fuels of this character 
are not worth transportation ; but where the power demand is im- 
portant. the extra cost and wear and tear of boiler plant, the cost of 
labour in stoking, and the difficulty of maintaining a regular supply 
of steam justify the use of higher-grade fuel of uniform quality. 

Until recent vears the South Wales coal field has been at a great 
disadvantage owing to the unsuitability of the average class of " dry 
smalls ` for use on mechanical stokers, the main product of the coal 
field being of special value for hand-firing for marine and locomotive 
purposes. 

With the increasing importance of small coal much attention has 
been given to mechanical stokers, and the moditied form of furnace 
introduced by Messrs. Babcock & Wilcox, in conjunction with Mr. 
E. L. Hann, has solved the problem of burning " dry small " coals. 

The tests, of which particulars are given in Appendix I. of the 
Paper, show the results obtained at the Penallta Colliery. 

No general statement can be given as to the total fuel consumption, 
as in the case of the Powell Dutiryn Company 14 million units are 
generated by coke-oven gas. about 14-5 million by exhaust steam, and 
the balance of 21-5 million by live steam. 

ve 

In the case of the Aberaman Collieries, the weekly coal consump- 
tion, operating on a station load factor of 47 per cent., is 2-9 Ib. of fuel 
(one-third washed “duff” and two-thirds grains), the average 
calorifie value as fired being 12,600 B. Th.U. 

The comparative heat consumptions per watt-hour for the gas 
and steam stations are :— 


Annual load Average No. of 


factor. B.Th.U. per watt-hour. 
E E T1255 m 18:0 
lave stent d eene toe 47% e 30-5 


TRANSMISSION. SYSTEM. 

Experience has proved the reliability of overhead transmission 
with bare conduetors for colliery supply. Apart from the saving in 
first cost, the main risk through the use of cables is avoided, namely. 
subsidence. 

To se ure safety it is advisable to screen the overhead conductors 
at all points where they cross traffic. The efficiency of screening Is 
dependent on reliable earthing, which is best secured by a continuous, 
stranded earth-wire of substantial section, the section having a 
definite ra:io to the section of transmission lines protected, the earth- 
wire being effectually earthed at each end and connected to inter- 
mediate earth-plates every 300 or 400 yards, In order io minimise 
risk, all main conductors round the pit head should be run as armoured 
cable. 

The overhead system used by she Powell Duffryn Company in the 
Aberaman Valley was described in a previous Paper. Details of the 
poles of the 10,000-volt line are shown in Figs. l and 2. The over: 
head transmission lines are connected to the generating station and 
sub-stations bv 3-core paper-insulated lead-covered and armoured 
cables 250 yards in length. These cables terminate at brick towers 
in which are placed choking coils and horn-gap lightning arrester. 
with oil-immersed resistances connected to earth. 

The distance between the Middle Duffryn power station of the 
Aberdare Valley and the new Britannia Colliery, which is a ceniral 
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point of the Rhymney Valley under:aking of the Company, is approxi- 
ma‘cly 9 miles. Ii was proposed to interconnect the two systems in 
1910, but owing to difficulty in negotiating wayleaves the work was 
abandoned. This difficulty has now been surmounted and the 
transmission line is to be erected in the spring of 1915. 

The transmission line will be constructed for a working pressure of 
30,000 volts. In the first instance, however, the line will be worked 
at 20,000 volts, supplied through three 2,200 k.v.a. single-phase 
oil-insulated water-cooled step-up transformers designed for 30,000- 
volt operation and connected so as to give 3,000 volts mesh to 
30,000 volts star, and 30,000 volts star to 10,000 volts mesh. When 
working at 20,000 volts the transformers will be connected mesh to 
mesh, the ratio being adjusted when connected mesh to star by 
cutting out part of the neutral ends of the star winding. The trans- 
mission line will be controlled by switchgear on the 3,000 and 10,000- 
volt systems, the transformers being connected direct to the trans- 
mission lines through isolating switches. When working with trans- 
formers mesh to mesh, supplementary star transformers with the 
neutral earthed will be used to operate the protective system, the 
Merz-Hunter split-phase control being used, and the switchgear 
being actuated in the event of a line fault by balanced transformers 
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A-pole carrying two sets of lines. Pole carrying one set of lines. 


connected in series with the split-phase conductors. Time-limit 
overload relays will be used to protect the 3,000 and 10,000-volt 
systems. LULA Be BLIERE": EI 

A continuous earth-wire of 7/13 S.W.G. section hard-drawn copper 
will connect the metal-work of the entire system, each transmission 
pole having a galvanised iron earth-plate electrically connected to the 
main structure of the pole. ; 

EARTHING. 

Regulation 125 (5)* under the Coal Mines Act, 1911, states :— 

" All the conductors of an"earthing system shall have a con- 
ductivity at all parts and at all joints at least equal to 50 per cent of 
that of the largest conductor used solely to supply the apparatus a 
part of which it is desired to earth. Provided that no conductor of 
an earthing system shall have a cross-sectional area of less than 0-022 
of a square inch." 

To improve existing systems a separate earth cable is permissible, 
but to prevent the earth connection being opened it is advisable in 


dn General Regulations dated July 10, 1913, made by the Secretary of 
ate under Section 86 of the Coal Mines Act, 1911 (1 & 2 Geo. V., C. 50). 


FEBRUARY 26, 1915. 705 


order to give the necessary conductivity, where the section of the 
armouring is insufficient, that the earth conductor should form an 
integral part of the cable :— 

(1) by using the copper sheath under the lead, 

(2) as an additional conductor {i.e., a 4-core cable for 3-phase 

working), 
so that breakage or corrosion shall not affect the earth connection. 

Regulation 118* is as follows :— 

“< Earthed' means connected to the general mass of earth in 
such 4 manner as will ensure at all times an immediate discharge of 
electrical energy without danger." 

Regulation 124 (c)* states that “. where any part of 
a System is earthed it should be earthed by connection to an earthing 
system at the surface of the mine." 

And Regulation 125 (a)* that “ All metallic sheaths . . . 
shall be earthed by connection to an earthing system at the surface 
of the mine.” 

The question of the method of constructing the actual “ earth ” 
is left to the Abstract and General Regulations (issued September, 
1913) required to be supplied to electricians and assistant electricians 
under the Coal Mines Act, 1911. 

Part (3) of the Memorandum on the Electricity Regulations is a8 
follows :— 

Regulation 125, Section (a).—"'. The first consideration 
is the actual connection with earth of all metal parts other than live 
conductors that may conceivably become live, and the only completely 
satisfactory medium is a properly-designed earthing system in which 
the main connection to earth (but not necessarily the only one) is 
made at the surface of the mine. It should not be overlooked that a 
surface earth-plate may not in itself be sufficient completely to provide 
for safetv. It may also be necessary to add a number of earth- 
plates connected to each other and to the surface earth-plate and 
buried in well-chosen situations below ground in the mine. The 
niatter is one which must be determined by careful consideration 
of the circumstances of each individual case. . . . . . . . . 

“ In order to make good connection with earth the earthing system 
should be of sufficient capacity having regard (1) to the current 
which it may have to disperse and (2) to the nature of the surface 
ground and its conditions as regards moisture. As so much depends 
upon the earth connections being in order, and as earth-plates are 
necessarily out of sight, it is advisable always to provide for the main 
connection to earth at the surface of the mine at least two plates 
placed at some distance apart, but connected together in case of the 
failure or disconnection of one of them.f Two earth-plates properly 
placed 20 or 30 ft. apart in good surroundings and connected to each 
other are nearly twice as efficient as a single earth-plate equal in 
surface area to the two together. 

“ Earth-plates may be of copper, cast iron, or galvanised iron. 

" A cast-iron plate with projecting forks to give a large contact 
surface forms a good earth connection. Earth-plates should be not 
less than 4 ft. square, placed preferably in an upright position in the 
ground, packed hard on each side with about 12 in. of broken coke 
free from sulphur. The depth at which they are buried must 
depend upon the condition of the ground in regard to moisture. The 
place selected should be permanently wet or at least damp." 

Whilst recognising the difficulty of specifying how an efficient 
earth connection should be made, the author is in agreement that the 
main '' earth " must be placed at the surface of a colliery, owing to 
the difficulty of constructing and maintaining efficient earth-plates 
underground. 

With regard to the type of “ earth ” at the surface, it is desirable, 
instead of leaving this point to be settled individually, that the usual 
power-station practice should be followed in which several earth 
connections are made by a copper ring-main connected to steam 
condensers, circulating-water pipes, feed pipes, and other metal- 
work in direct connection with earth, or, in cases where it is not 
possible to make such an earth connection, that the contact area of 
each coke bed should be materially greater than that specified in the 
General Regulations issued under the Coal Mines Act, 1911, the coke 


* Coal Mines Act, 1911 (General Regulations July 10, 1913). 14 a 

f In the Regulations made by the Board of Trade under the]pro- 
visions of Special Tramways’ Acts or Light Railway Orders for tho 
ud of rails forming return conductors, it is provided that two 
earth-plates (or connections) not less than.20 yds. apart shall be used, 
and Ss that the following test shall periodically be applied (Regula- 
tion 5 (b)) :— * 

" The earth connections referred to in this regulation shall be con- 
structed, laid, and maintained so as to secure electrical contact with 
the genera] mass of earth, and so that, if possible, an E.M.F., not exceed- 
ing four volts, shall suffice to produce a current of at least two amperes 
from one earth connection to the other threugh the earth, and a test shall 
be made once in every month to ascertain whether this requirement is 
complied with.” 
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bed being carried down not less thar S ft. below ground-level. From | earth is directly affected by the nature and temperature of the 
tests on main station *‘ earths " constructed on the lines indicated. surrounding strata and by the amount of moisture, unless precautions 

the measured resistance to earth with alternating current at 50 periods | are taken to supply earth-plates with moisture and periodically to 
varies in representative cases from 0-01 to 0-03 ohm. Tests made on impregnate the surrounding strata with salt. Tests show that this 
earth-plates constructed on the lines recommended by the General | treatment is effective in lowering the resistance of poor earth con- 
Regulations, the plates being buried in excavations 4 ft. x 2 ft. x 8 ft. | nections. 


Tests have been made on grours of 

e 7 earth-plates in different localities, con. 
Well rammed soil- - structed on the lines recommended by 

oe Pipes, ; MES Cry the General Regulations. In each case 

MR ettet e ache set TEILE: DE UAE: the earth-plates were of cast-iron 2 ft. 
E e m square and 3 in. thick, the connections 

to these plates being made by 31/15 
S.W.G. insulated copper conductors. 
The plates were buried vertically, 
parallel to one another, surrounded by 
12 in. of broken gas coke, well rammed. 
The tests show that the size of the metal 
earth-plate is comparatively unim. 
portant compared with the area of the 
coke bed. With a plate of 8 sq. ft. area 
surrounded by 12 in. of coke, the surface 
contact of the coke with the surround. 
ing strata is about 40 sq. ft., which 
results in the resistance between the 
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E " a earth-plate and the outer surface of coke 
à nS being approximately 0-5 per cent. of the 
B e i total resistance to carth, with the coke 
P ES bed aurrounded by clay. 
By ES , 
Si LAN The following tests were made on two 
A uo g l 
E m Xe S earth-plates, constructed as above des. 
"A TE : SS oy "el -eribed, buried 28 yds. apart in excava- 
S is Surface reading M > v tions 4 ft. x 2 ft. x 8ft. deep, the plates 
SOUS * + pth reading Ley being surrounded by moist clay, which 
PLAN oF SITE < o was reached 3 ft. from the surface, the 
343210 5 /5 20 25 Rey upper layer of soil consisting of marl and 
Scale of Yards mould well consolidated. Plate No. (1) 
2 2 was 45 yds., and Plate No. (2) 60 yds., 
| from a canal in which the water was 9 ft. 
HEEE LIII iij Of eel Geel Top Of Yat piata FEFFE EEFE below the normal ground-level. The 
FEE EE 7a parE FEE resistance of these earth-plates was 
EEEE ER HEH HEFE =s==:5====: measured with alternating current at 
== ===== eet EE == 50 periods. Fig. 3 shows the positions 
======S======> EN of these earth-plates and the potential 
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WIIITILIT. 410038765452 10? ? T4 5 6 733 OU 12 75 77:77 7 TEE: 765 75 ; : 7 when à current of 100 amperes Mas 
Yards passing. The potential gradient was 
CURVE OF VOLTAGES TANEN ALONG LINE ARB. measured between an insulated explor- 
ing bar below the surface (and a 
Fig. 3.—LocatTion or EARTH-PLATES Nos. (1) AND (2), AND POTENTIAL GRADIENT IN VICINITY OF weighted metal dise of 10 in. diameter 
EARTH-PLATES WHEN PASSING 100 AMPERES AT, 50 PERIODS. for surface readings) and an indepen- 
l dent earth. 
deep in clay under favourable conditions as to moisture, vary from With a difference of pressure between earth-plate No. (2) and earth 


1:8 to 2-2 ohms, while the resistance of similar earth-plates in another | of 230 volts (the top of the earth-plate being 6 ft. below the surface) 
district in excavations 4 ft. X 2 ft.: 6 ft. deep, in well-consolidated | the pressure to earth at the surface of the ground immediately above 


the carth-plate was 150 volts when the ‘nt was only 100 amperes. 

Peeled cei i. Ek dal Aia ER of 12 ft. bon the Sarthe pate (here > ng appreciable 

WEESEEREZEENE E difference of pressure between the surface and an exploring point 6 ft. 
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below. From the readings obtained from No. (2) plate, which was 
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Fic. 5.—FarL iw Resistance or No. (2) EARTH-PLATE TO EARTH 
WHEN PASSING ALTERNATING CURRENT AT 50 CYCLES, 600 VOLTS, FOR 
2 HOURS. 


Fic. 4.—PRESdURE BETWEEN No. (2) EARTH-PLATE AND EARTH 
WHEN ALTERNATING CURRENT AT 50 CYCLES IS PASSING. 
Readings taken one minute after pressure was applied. 


furthest away from any conducting pipework, the potential gradient 
per foot measured at the surface over 54 tt. averaged 2-7 volts per 
foot, the potential gradient of the first 20 ft. being 44 volts per foot 


marl and clay, the earth-plates resting on clay in damp positions, 
reached 2-6 and 2-7 ohms. If the conditions are not favourable a 
much higher resistance to carth will be found, as the resistance to 
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when a current of 100 amperes was passing. These tests show the 
desirability of burving the earth-plates at considerable depth so as to 
avoid too great a potential gradient ou the surface. 

In order to test the variation of resistance with varying current 
densities, alternating current at 50 periods was passed between No. (2) 
earth-plate and the station "earth." Fig. 4 shows the readings 
taken one minute after pressure had been applied. 

To test the ability of these earth-plates to carry current for a 
considerable period, alternating current at 50 periods was passed 
between No. (2) earth-plate and the main station `“ earth " at a 
pressure of about 600 volts for two hours. The readings are plotted 
in Fig. 5. The gradual fall in resistance over a period of two hours 
when current is passed through the carth-plate is due to the decrease 
in resistance of the clay surrounding the coke bed owing to the 
temperature rising. 

These tests on earth-plates show that if a main “‘ earth," consisting 
of two earth-plates constructed under favourable conditions on thc 
lines recommended by the General Regulations issued under the Coal 
Mines Act, 1911, had been called upon to carry a current of 500 
amperes for à short period, such as that necessary for a circuit- 
breaker to operate, the potential at the earth-plate would have 
been not less than 500 volts above earth. Any such pressure on the 
earth-plates, although of momentary duration, is dangerous, as it 
would result in the cable sheathings and any metal connected to the 
main “earth ” being raised to a dangerous pressure. It is therefore 
essential that a different type of main “earth " should be used from 
that recommended by the Regulations, or else that the number of 
earth-plates be increased. 

The general safety has been much increased by the Regulations 
issued in 1913, which provided that all conductors where pressure 
exceeds low pressure (250 volts) must be protected by a metallic 
covering electrically continuous and efficiently earthed: but the 
author suggests that when the Regulations are next under revision 
Begulation (194) should be amended so as to make it compulsory 
to earth the neutral point of all polyphase svstems. 

The main advantage of workin with one point definitely earthed is 
the impossibility of continuing working with a definite fault on the 
system. While working with a fault on the system is disallowed by 
Regulation (124), the possibility of continuing working with one 
fault on the system is still considered an advantage by some of the 
advocates of an uncart hed system. 


(To be concluded.) 


INAUGURATION OF TRANSCONTINENTAL 
TELEPHONY.* 


Elaborate ceremonies marked the formal opening of telephone 
service between the Atlantic and Pacific coasts on January 25th, 
when Dr. A. Graham Bell, the inventor of the telephone, talked from 
New York to San Francisco, 3.400 miles away, to Mr. T. A. Watson, 
who constructed the first telephone instrument in 1876 under Dr. 
Bell's direction. During the conversation between these two men 
use was mile of an exact reproduction of the original transmitter as 
built by Mr. Watson and used by Dr. Bell to speak to him in an 
adjacent room at No. 5, Exeter-place, Boston, on March. 10, 1876. 
Several other important people also heard conversations over the 
3,600 mile linc. | 

In a:ldressing the persons assembled in New York to witness the 
first formal demonstration of transcontinentel telephonic commu- 
nication, Mr. U. N. Bethell, president of the New York Telephone 
Company, stated that in round numbers the Bell system to-day 
includes 9,000,000 subscribers’ stations joined together by 21,000,000 
miles of wire at a total cost of £170.000,000. In the employ of the 
associated telephone companies are 160,000 men and women, giving 
service in 25.000 cities and villages end 60,000 rzilroad stations. The 
average load on the system is 26,000,000 messages per day. [n San 
Francisco and New York there are 685,009 telephone stations, which 
number is larger by 50,000 than the number in London, Paris, Berlin, 
Vienna, Brussels, Amsterdam and Petrograd combined, although 
their population is three times that of New York and San Francisco. 
In the development of the Bell telephone system of the United States, 
which now serves to connect the extreme East with the extreme West, 
there has been expended twice as much money as on the Panama 
Canal—the water route which connects the East and the West. 

Mr. Carty, chief engineer of the American Telephone and Telegraph 
Co., said that the original Bell-Watson telephone transmitted speech 
over the 3,400-mile circuit to San Francisco with greater clearness 


* Abstract of an article in the * Electrical World.” 


Year. | Distance in miles. | Terminals. 

1876 2 Boston-Cambridge. 

1882 45 Boston- Providence. 

1884 . 235 New York- Boston. 

1892 900 New York-Chicago. 

1911 2,100 New York-Denver. 

1913 2,600 New York-Salt Lake City. 
1915 3,400 New York-San Francisco. 


between Boston and Cambridge, Mass., over which the first conver- 
sation took place on Oct. 9, 1876. The work of completing the last 
link of the transcontinental line from Salt Lake City to San Francisco 
consumed only two years, but in the system as actually installed have 
been embodied numerous improvements made during many years. 
mince Dr. Bell produced his first telephone there have been intro- 
duced 73 different transmitters, 53 of which have appeared since 1877. 
Moreover, switchboards, metallic circuits, hard drawn copper wire and 
" loading coils " have all been developed especially for the transcon- 
tinental service. Progress in long-distance telephony is strikingly 
shown by the accompanying table. Among the improvements to 
which the success of the transcontinental telephone service must be 
attributed, not the least important is the use of the so-called ** loading 
coils," the invention of Dr. M. L Pupin. In the form actually utilised 
the coils differ markedly in mechanical details from the loading coils 
first built. "The earlier coils were as large as nail kegs, whereas the 
present coils are from 4 in. to 5 in. in diameter. They vary in size 
with the character of the line in which they are placed. There has 
been developed for use in the core of the coils insulated iron wire. 
0-004 in. in diameter, of which 13,600 miles is used in the coils erected 
in the New York-San Francisco line. 

Between New York and San Francisco there are now being operated 
two physical telephone cireuits and one phantom cireuit. "The 
physical circuits are formed of hard-drawn copper wire of No. 8 
B.W.G. 0-165 in. in diameter. The total weight of the four 3.400. 
mile copper wires in use between New York and San Francisco is 
5.920.000 Ib. These wires are mounted on a total of 130,000 poles. 
Not over 10 miles of the circuit is in underground cables. It is 
estimated that when a conversation is being carried on over the 2,400 
mile line equipment valued at £400,000 is “tied up” temporarily 
for this service. However, sight should not be lost of the fact that 
three conversations can be carried on simultaneously between New 
New York and San Francisco, while several telegraph messages can 
be sent at the same time over portions of the wires. When the line 
was extended to Denver in May, 1911, nine intermediate conversa- 
tions could be carried on simultaneously over varous parts of the 
system and 28 telegraph messages could be sent simultancously. dn 
the Denver-San Francisco link the circuits are arranged for “ phan- 
tom ` operation, and similar superposition can be accomplished. A 
noteworthy feature of the demonstration on January 25th was the 
simultaneous utilisation of numerous telephone receivers at the sea- 
board terminals for the benetit of persons invited to listen to the 
conversations carried on between New York and San Francisco. 
This result could have been achieved only by means of relavs, to 
which beyond doubt. much of the success of the long-distance tele- 
phonic transmission must be attributed. 
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SPECIAL NOTIGE. 


In order that we may be able to supply the newspaper trade effectively 
and meet the requirements of the Post Office, we are sending THR 
ELECTRICIAN to press a few hours earlier each week. All editorial 
and news matter for the next current issue of THE ELECTRICIAN 
must reach us as much earlier as possible, but notlater than WEDNES- 
DAY MORNING, and advertisement text and blocks must reach the 
offices as much earlier as possible, but not later than TUESDAY 
EVENING, during the continuance of the War. Advertisements 
of all kinds of which no proofs are required before first insertion 
ean be accepted up to FIRST POST THURSDAY MORNING. 


EARTHING BY PLATES. 


The use of earth plates in order to render the working of 
power networks as safe as possible is a common device, the 
whole object being to prevent the possibility of exposed 
metal work being raised to a dangerous potential above that 
ofthe earth. In the case of a fault, the raising of metal to a 
dangerous pressure often does not take place statically, 
but is due to the flow of current, and it is desired that this 
current should flow to earth and cause the fault to become 
evident. The avoidance of any serious potential thus 
depends upon the contact resistance between the earth 
plate and the surrounding soil being quite small, so that the 
potential difference, if a current flows, cannot be harmful. 

According to the Home Office Regulations, the term 
‘earthed ” means “ connected to the general mass of earth 
in such a manner as will ensure at all times immediate dis- 
charge of electrical energy without danger." In order to 
secure this it is specified that “ all the conductors of an 
earthing system shall have a conductivity at all parts and 
at all joints at least equal to 50 per cent. of that of the 
largest conductor used solely to supply the apparatus a 
part of which it is desired to earth." In order to secure a 
satisfactory contact it is stated by a Home Office Memor- 
andum that earth plates should be not less than 4 ft. square, 
packed round with about 12 in. of broken coke, the depth 
at which they are buried being dependent upon the condi- 
tion of the ground in regard to moisture. 

Unfortunately, our knowledge of the electrical conditions 
of earth plates is not quite as extensive as it should be. 
This point of view is emphasised somewhat by a Paper read 
last week before the Institution of Electrical Engineers by 
Mr. C. P. Sparks on * Electricity Applied to Mining.” In 
making actual tests of certain earth plates at the collieries 
of the Powell Duffryn Company, it was found that the 
r2sistance, in the case of earth plates in clay under favour- 
able conditions, varied from 1-8 to 2.2 ohms, whilst in 
another case the resistance was 2-6 to 2-7 ohms. We pre- 
sume that these particular tests were made with alter 
nating current. If that is so, the resistance seems to have 
been abnormally high, for, with alternating-current, polarisa- 
tion would not produce any marked effect, and capacity 
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would assist matters. In this connection, it is well recog- 
nised that, even in the case of radio-telegraph stations, the 
obtaining of a good earth is not always an easy matter, 
notwithstanding the fact that the frequency is very much 
higher, and consequently the capacity effect would be very 
much more noticeable and the actual resistance less im- 
portant. We notice also that Mr. YERBURY, in a Paper 
read last Tuesday before the Institution of Civil Engineers, 
refers to the comparatively high resistance often found in 
earth plates used in connection with tramway systems in 
accordance with the Board of Trade Regulations. These 
Regulations require that, when two such plates are placed 
not less than 20 yds. apart and a potential difference of 4 volts 
is applied between them. a current of at least 2 amperes 
should flow from one plate tothe other. At Sheffield, where 
the soil is largely composed of shale and marl, it is found that 
the highest current that can be so obtained in wet weather 1s 
0-35 ampere, and Mr. YEnBvRY is doubtful if two amperes 
could be obtained with copper plates imbedded in coke 
saturated with water. 

On the other hand, Mr. Sparks mentions the fact that in 
representative cases the resistance with alternating current 
varies from 0-01 to 0-03 ohms. No such favourable result, 
however, seems to have been obtained by him at these 
particular collieries. No doubt a good deal depends upon 
the construction adopted. If a plate is surrounded by a 
coke bed, the size of the plate is comparatively unimportant, 
as the outside of the coke bed must be looked upon as the 
true earth contact, the plate being merely a collector. 
Considering the very variable state of the upper layers of 
the soil, it is clear that an effective earth cannot be wel] 
obtained without going to a considerable depth in many cases. 
On this account it would seem more reasonable to have 
earth plates underground, where there is generally more 
water than is convenient for carrying on mining work ; but 
Mr. Sparks objects to this course, owing to the difficulty of 
maintaining efficient earthing in such situations. 

However this may be, there seems to be some difficulty in 
obtaining truly effective earthing under ordinary condi- 
tions, and this fact would probably be brought pronu- 
nently forward if measurements, such as Mr. Sparks has 
made in South Wales, were made at other collieries. We 
hope that the information given by Mr. Sparks will induce 
other engineers engaged in this class of work to obtain 
first-hand information on this subject, and thus to s»cure 
more effective earthing than seems to be prevalent at the 


present time. 
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Neuere Probleme der Theoretischen Physik. By Dr. W. Wires. 
Pp. 67. (Leipsic and Berlin: B. G. Teubner, 1913). 

This important contribution to the problems which may be 
said to have their mass-centre in Planck's * Quantum-Theory," 
consists of six lectures delivered in Columbia University in 
Apri], 1913. The author defines their scope as embracing the 
various problems which have arisen from the Radiation Pro- 
blem and Planck’s essays towards its solution. The original 
diffiéulties of Planck's theory, already sufficiently formidable, 
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are greatly enhanced in its most recent form in which the 
restriction to definite quanta is made to apply to emission only, 
and no longer to absorption. The author has here dealt with 
Planck’s earlier theory in the form given to it by Debye which 
is reconcilable with Planck’s new theory, and moreover, leads 
directly to the law of emission required to satisfy the radiation 
formula found empirically from observation, and which Planck 
introduced purely as a hypothesis. Consequently, the theory 
of specific heat can be retained unchanged. 

The author, in common with all physicists who have studied 
the question, is unable to see any means of forming a physical 
representation of a quantum of energy, and he thinks that we 
can scarcely expect, by means of the merely statistical laws 
which are all that experiment gives us, to arrive at the causal 
relations out of which they arise. Nevertheless, the remark- 
able manner in which the quantum-theory is found to agree 
with experimental results in the cases of radiation, specific heat, 
Röntgen rays, and electric conduction, prove the theory to be 
a veritable master key for the opening up of some of the most 
recondite regions of molecular physics ; and every new region 
to which it gives us access necessarily increases the strength of 
our conviction that the quantum-theory is truly an expression 
of extremely fundamental principles. 

The opening lecture is introductory, giving a general outline 
of the whole course, and the various portions of the field thus 
indicated are filled in in detail in the remaining lectures a3 com- 
pletely as the present state of our knowledge permits. The course 
concludes with the development, on the lines of Debye's proce- 
dure, of the formula for complete (black body) radiation. The 
formula so obtained is sliown to be in close agreement with the 
observed results throughout the whole range of temperature 
covered, extending from the highest temperatures experi- 
mentally attainable to within a few degrees of absolute zero. 
Asthetemperature increases, the formula continually approaches 
the simpler one derived from the older electromagnetic theory, 
which is also found sufficient to account for the formation of 
spectra by the emission of electrons on the basis of the Zeemann 
effect, which gives a value of the ratio e/m agreeing with the 
value obtained directly from observations on cathode rays. 

The quantum-theory is certainly the only simple interpre- 
tation of the empirical radiation formula which fits the obser- 
vations. But the only procedure available for its establish- 
ment as a theoretical formula being such a choice of statistical 
treatment as to lead to a theoretical formula identical with the 
empirical one, we cannot hope to attain anything in the nature 
of a complete or unique solution. Yet Debye's demonstration 
that the quantum-theory is a direct consequence of assuming 
the heat in an elastic solid to be the result of ordinary elastic 
vibrations of the atoms about their positions of equilibrium, so 
that the specific heats ef metals can be calculated from their 
elastic constants, with results agreeing closely with observation, 
makes this theory something more than a mere hypothesis. 
Two difficulties are noted : The theory makes the specific heat 
constant at sufhciently high temperatures, while W. P. White 
has shown that it continues to increase ; but this increase mav 
very well be due to heat being absorbed in augmenting the 
electron energy. The continuous absorption of light is required 
by dispersion and interference observations. This, however, 
can be accounted for if heat conduction be regarded as entirely 
due to the motions and impacts of the electrons, and that the 
velocities of the free electrons, as well as their numbers, be sup- 
posed increase with the temperatures. Dcbyve's theory then 
leads to the observed relations of electric conductivity to tem- 
perature, and 5o their expression in terms of the elastic con- 
stants. Further confirmation of the theory is found in its 
applicability to the elucidation of the Brownian movements 
and of Röntgen ray and Photo-electric phenomena. 

G. W. DE TUNZELMANN. 
The Principles of {Electrical Measurements. By A. W. Smitu. 
Pu.D. (London: Hill Publishing Co.) Pp. xiv. 4- 243. Ss. 4d. 
net. 

This book Is specially prepared for beginners in electrical 
engineering, and is the result of the author's 10 years’ experi- 
ence in teaching the subject in the University of Michigan. 
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The introduction contains definitions of the units to be employed 
both absolute and practical, and is followed immediately by 
instructions on the measurement of current, E.M.F., resistance 
and power by ammeter and voltmeter methods. In every 
case, where useful, the best method of tabulating a series of 
readings 1s suggested and the graphical plotting of results is 
encouraged ; but the author takes care to lead the student to 
learn facts from his own observations, and frequently replaces 
direct information by a suggestion as to how the information 
can be obtained. 

In deducing the formule employed in connection with the 
practical measurements, the equations have not been simply 
written down, but in each case they are deduced from funda- 
mental principles, and the student is led to use his reasoning 
powers rather than his memory. Thus the book is self-con- 
tained, in that no other text-book is required to give the theory 
of the experiments described. 

Potentiometer methods are discussed with reference to 
Kirchhoff's second law, as the author's experience suggests 
that familiarity with this law is often of the greatest utility to 
the student. Instructions are given for the calibration of 
ammeters, voltmeters and wattmeters, employing the principles 
already studied. Thus the book is arranged on a progressive 
system. The simpler and more fundamental parts of each 
subject are taken in the earlier chapters and in the earlier parts 
of each chapter, while the more difficult parts are reserved until 
Jater. 

The treatment of the magnetic circuit deserves special 
mention as it contains some novel features. Starting from the 
definition that unit current is flowing in a circuit when it 
requires 47 ergs to carry a unit pole once round the conductor, 
the author deduces the important facts connected with magnetic 
flux, magnetomotive force, reluctance and hysteresis in a 
manner which demonstrates their inter-relations very clearly, 
and is sure to be readily followed by the student. Standard 
methods of testing the magnetic qualities of iron and steel, 
mutual and self-nduction and alternating current measure- 
ments are studied in the concluding chapters. There are 
99 special diagrams illustrating the arrangement of the 
apparatus and the connections in the experiments described, 
and a number of problems, some of which are accompanied 
by full solutions. These add considerably to the usefulness of 
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PRODUCTION OF VERY SOFT RONTGEN RADIATION 
BY THE IMPACT OF POSITIVE AND SLOW 
CATHODE RAYS.* 


BY SIR J. J. THOMSON, O.M., F.R.S. 


Róntgen and his pupils had always held that light waves were 
identical in nature with electrical waves produced bv mechanical 
means, but there was a gap, on which very little work had been done, 
between the longest infra-red radiation and the shortest. electrical 
wave that could be mechanically produced. He believed the 
investigation of this gap to be essential to the proper study of the 
constitution of the atom. The work already done on X-rays had 
demonstrated the existence of two scparate rings of electrons in the 
atom, one within the other. These rings were responsible for the K 
and L types of radiation respectively. The L radiation was so 
much softer than the K that if a third ring of electrons existed, the 
radiation from which was proportionately softer than that of the L 
type. this radiation would fall well within the gap already men- 
tioned. 

In the first experiment described a special form of discharge tube 
was employed, shown in Fig. 1. The positive rays are produced in 
the bulb A, they pass through a tube about 2 mm. in diameter and 
5em. long in the cathode C, and strike agamst a platinum dise, P. 
B is a side tube, at the end of which is the arrangement by which 
a photographie plate of the Schumann type could be exposed to the 
radiation in the tube. L and M are two pairs of parallel plates 
6-5 em. long and 1 mm. apart, placed so that any radiation coming 
from A and striking the plate P must pass between L, while any 

radiation from. P must. pass through M before it reaches the 


* Abstrect of à Paper read before the Physical Society. 


photographic plates. These plates could be connected to a large 
battery of small storage cells, and a P.D. of 1,000 volts established 
between the plates in either pair. When the discharge passed 
between the electrodes the photographic plate was affected. The 
application of an intense transverse electrostatic field between two 
metal plates situated between the cathode and the target completely 
stopped the effect, showing that this was not due to stray radiation 
reflected from the target, since, while charged particles would be 
swept to one side, radiation would not be affected by the field. 
Hence the passage of positive particles from the cathode to the target 
was essential. On the other hand, a strong transverse electro- 
static field in the branch tube had no effect, showing that a radiation 
was passing between the target and the plate, which was not, there- 
fore, merely affected by positive particles rebounding down the side 
tube after impact on the target. 

This raliation is unable to penetrate even the thinnest films I 
have been able to procure of substances such as collodion, mica. 
paratffin-wax, aluminium, or white fluorite. When part of the slit 
was covered with one of these films it entirely stopped the radiation 
through that part of the slit. This radiation can be reflected, for 
if a slit of the kind shown in Fig. 2 is put in front of the photographic 
plate, it is found that the plate is affected not only underneath A. but 
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also on the part to the left of the opening B. Part of this reflected 
radiation is corpuscular, as it is affected by a magnet; a part of it 
is not so affected, and so must, like the insident rays, be a form of 
Röntgen radiation. I should estimate the velocity of the positive 
rays at about 2 x 108 em./second ; the impact of cathode rays pos- 
sessing the same energy as these would generate a very hard type of 
Röntgen ray ; the type of Röntgen ray generated by the impact of 
positive rays more nearly resembles that produced by cathode rays 
with the same velocity, but much less energy than the positive ravs. 
I now pass on to consider the production of soft Röntgen radiation 
by the impact of slow cathode rays. The arrangement used is shown 
in Fig. 3. Cis à Wehnelt cathode—a thin strip of platinum foil with 
a patch of barium oxide deposited on it by burning away a speck of 
sealing wax. The anode A is a piece of brass rod with a hole borel 
through it, through which the cathode rays pass on their way to the 
target B. a copper plate which is at the end of, and in metallic com- 
munication with, a cylinder of wire gauze. "The variation in the 
speed of the cathode rays was produced by putting between the 
gauze and the anode an E. M.F. tending to stop the rays. Thus, if 
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V, is the P.D. between the anode and the cathode, V, that between 
the anode and the gauze, the energy of the cathode rays when they 
strike the target is proportional to V,—V > This method of varving 
the energy of the rays was found to work better than altering the 
potential between the cathode and the anode, as the emission of 
cathode rays from C was much more regular with a constant P.D. 
between the anode and cathode. To detect the radiation coming 
from the target, a camera similar to that used in the previous expert 
ment was placed at the end of the side tube T. A slit was placed in 
front of the plate, and half of it covered by thin slices of paraftin-wax. 
collodion, mica, glass, or fluorite, so as to estimate the penetrating 
power of the radiation. A magnet was placed between the target 
and photographic plate so as to deflect from the latter any corpus 
cular radiation from the target. The vacuum was made as low as 
possible by means of charcoal and liquid air; it was so low that no 
luminosity could be detected between the anode and the target. 
The plates used were Schumann plates. The times of exposure. 
which varied from ! minute to 2 hours, were chosen so as to make the 
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energy in the cathode rays striking against the target during the time 


of exposure constant. 


I have obtained photographs with cathode rays whose energy 


ranged from 10 to 600 volts, and there would be no difficulty in 


getting those corresponding to higher voltages by using larger 

These photographs are 
not due to ordinary light coming from the discharge-tube, for (i.) they 
are not obtained when the beam of cathode rays is deflected by a 
magnet from the target, and (ii.) the rays which produce them are 


batteries to produce the main discharge. 


unable to penetrate exceedingly thin films of glass. To test whethei 


they were due to a corpuscular radiation from the target two 
methods were employed. First, a magnet was placed between the 


target and the photographic plate, so as to detlect the corpuscular 
The 


radiation from the plate; this did not affect the photographs. 
second method was to place between the target and the photo- 
graphic plate a pair of parallel plates similar to those used in the 


lirst experiment with positive rays, and apply to them a P.D. of 


1,000 volts. The intensity of the photographs was not diminishe 1 
when all the radiation which struck the plate hal passed through this 
strong electric field which would have stopped any charged par- 


ticles. 


been able to detect any photographie effect behind a film of collo:lion 
thin enough to show the colours of thin plates, paraftin-wax 4p thick, 
mica, or thin fluorite.* When the energy corresponds to 80 volts 


Via. 3. 


the'effect behind the paraftin and collodion is avpreciable, while with 
200 volts and more there is very coasilerable penetration of the 
collodion and paraffin by the rays. 

Æ The great opacity of very thin films suggests that the frequency 
of the rays may be within the limits of those vibrations which, 
according to the usual theory of dispersion, are totally reflected by a 


medium. 


STEEL INDUSTRY—-OPPORTUNITIES FOR BRITAIN.+ 


BY WILLIAM LORIMER. 
(Chairman of the Steel Co. of Scotland, Ltd.) 


The war is affecting practically every industry in the country. In 
some cases its influence may be temporary, while in others it may be 
permanent. The purpose of this article is to inquire what is likely to be 
its effect —favourable or the reverse—on the steel trade of Great Britain, 
and whether it will provide an opportunity for regaining some of the 
markets which have been lost in recent years. 

The oatput of the principal steelmaking countries of the world in 
1913 was as follows, stated in millions of tons per annum :— 

24 million tons. 


United States -ooscueseosce( iran PODER. 
GOLMANI yigitin tst ast sa r EAS ES. ks $5 
United Kingdom,.................. eee TO ig is 
D m RE 4 ; T 
Austria-Hungary ........ccccccsccececeseeeeeeseeees DL is " 
ione TECHN 23. qe T 


Canada also is becoming a steel-producing country, and, though its 
output is small in comparison with the above figures, it is increasing and 
will become important. A beginning has also been made with the pro. 
duction of steel in India and Australia, while one of the largest and most 
valuable deposits of iron ore in the world is now being worked in New. 
foundland. 

CONTINENTAL PRODUCTION. 

The two countries which have increased their production most rapidly 
during the last. five years are Germany and Russia. In both there has 
been erected recently new plant which was not working up to its full 
capacity prior to the war. Germany's chief sources of ore supply are the 
Minette deposit in Lorraine and Luxemb urg, cast of the Moselle and north 


* With larger currents from the Wehnelt I have been able to detect the. 


photographic effect of the 40 volts rays behind thin collodion and mica, 
and also to detect the photoelectric effect and ionisation due to the rays 


which had passed through the films. 
f Article issued by the Institute of Industry and Commerce. 


With regard to the penetrating power of this raliation, when it is 
produced by cathode rays with less energy than 40 volts, I have never 


of Metz. This deposit is phosphoric, and consequently the great bulk of 
the German steel is basic. 

In 1870 it was not known that this deposit was to any great oxtent 
workable beyond the boundaries of that portion of Lorraine which was 
annexed by Germany. It is now known that French Lorraine contains 
a larger quantity of rather better quality than German Lorraine, the 


approximate figures being :— 


French Lorraine ...................... ecce 3,000 million tons. 
German Lorraine ..........ccccccccecceccceccccceeucs 1,800 3 b. 
Luxemburg ................ PSU emetic EE PEENE ATS 250 EM 2 


The discovery in 1877 of the basic process of steelmaking gave an 
immense impetus to the development of this deposit, and the output of 
German Lorraine rose from about 1.000.000 tons in 1880 to about 
30,000.000 tons in 1913. The development of the deposit in French - 
Lorraine has been very rapid recently, and the output in 1913 was about 
15,000,000 tons. large quantities of which were exported to Germany and 
Belgium. Germany also imports about 10.000.000 tons of ore from 
other sources, chiefly cheap qualities of phosphoric hematite. It will be 
scen from this that should Germany, as a result of the war, be compelled 
to surrender Lorraine to France, her sources of ore supply will bo seriously 
affected, and the cost of her purchases will, in all probability, be con- 
siderably increased. At present the whole area of the Minette deposit is 
within the German lines. 

Germany has also large reserves of coal, which have been rapidly 
developed during recent years, and in many cases the steel companies 
own their own collieries. They have also developed in a marked degree 
the system of utilising the waste gases from coke ovens and blast furnaces 
in the process of steel manufacture, and by this means they have reducod 
the consumption of coal per ton of steel to a minimum, 

The United States have enormous supplies of cheap fuel, and also large 
supplies of fairly high-grade ores, which, although seldom found in 
proximity to the steel works, are developed on a very large scale with 
special arrangements for economical transport, so that as yet compara- 
tively small quantities of ores have been imported. About one-half of 
the steel produced in the States is acid and one-half basic. 

The increase in the production of steel in the United Kingdom in recent 
years has been relatively insignificant as compared with the United States 
or Germany. In steclmaking, as in so many other industries, Great 
Britain has been a pioneer. We began vears before the basic system 
was invented, and thus havo relatively a much larger proportion of our 
plant devoted to the manufacture of the purer and costlier acid steel than 
any other country in the world. 

Supplies of Ore.—Our output of acid steel has remained practically 
stationary for the last 10 years, being round about 4.000.000 tons per 
annum, while our output of basic steel has increased from 1,000,000 to 
about 3,000.000 tons. The primary reason for the absence of growth in 
the production of acid steel is the difliculty of getting at a low enough 
price increased. quantities of the pure ores practically freo from phos- 
phorus which are necessary for its manufacture. On the other hand, 
deposits of phosphoric ore are found in all parts of the world, and as many 
of them are of vast extent they can be worked cheaply. so that basic steel 
can be produced at a considerably lower cost than acid steel. 

In the United Kingdom there are large reserves of low-grade phos- 
phoric ores containing less iron than the Minette deposits of Lorraine, 
but they are somewhat scattered, and are not always near the coaltields 
or near existing stecl works, 

There are also large reserves of coal, but the cost of production of coal, 

as will be noticed later, has risen very seriously in recent years, and as 
many of the companies producing steel are comparatively small, and have 
to buy their pig iron and coal, it has not been possible to utilise waste gas 
to the same extent as in Germany. Then the wages paid to certain 
groups of workmen are very high. and no adequate allowance has been 
made in fixing wages for increased facilities for cheapening production. 
These factors, combined with the National Insurance Act, the Mines 
Regulation Acts and similar legislation have so enhanced the cost of 
production that foreign competition has become increasingly difficult to 
meet. 
In Russia there are large quantities of both ore and coal, and the prin- 
cipal development has been near the Black Sea. The home market is 
highly protected, and as yet com paratively small quantities have been 
available for export. 

France, while rich in iron ore, is comparatively poor in reserves of coal. 
During the past tive years there have been considerable developments 
of iron ore mines in the west. of France, partly controlled by German 
firms, while quite recently French firms have acquired large interests in 
the newly discovered coalfield in Kent. 

Austria- Hungary is relatively poor in both iron ore and coal reserves ; 
nevertheless, a considerable amount of modern steel plant is operated, 

Belgium has not much coal and very little ore, but considerable sup- 
plies are drawn from Luxemburg. just across the border, and there are 
extensive modern works near Liége, There are considerable deposits of 
ore in the Belgian colony in the Congo, but the operation of these will 
probablv belong to the time when we shall have to draw our supplies 
from the Southern Hemisphere. 

Germany Preparing.—At the outbreak of the war the stcel trade was 
nowhere good, but it was better in Germany than in Great Britain. 
Various causes had been in operation to produce this result. As we 
know now, long preparation has been made for “ T'he Day," and this 
involved the manufacture of enormousyjuantities of war material for use 
by land and sea. Germany's home market is secured to ita manufac- 
turers by high protective duties. It is, of course, a truism to say that a 
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maximum output can be produced at a much cheaper rate per ton than 
a minimum, and the application of this principle, combined with remu- 
nerative prices obtained for work for the home market, has enabled the 
German manufacturers to make a fairly successful effort to capture our 
export trade and to obtain a footing in our home markets. 

This effort has been carefully and systematically organised by a 
syndicate of manufacturers, who, no doubt, allot the foreign orders to the 
works best suited to execute them at the lowest cost. This can be done 
much more easily than would be possible in Great Britain in existing con- 
ditions, for an outstanding feature of the German steel industry is that 
it is controlled by a very few large companies. Incidentally, it may be 
remarked that anti-trust legislation has probably checked to some extent 
similar methods of combined action in the United States. For some 
years prior to the war the available plant in that country was not working 
up to its capacity, and the increase in production has not been relatively 
as large as that of Germany. 

Immediately before the outbreak of the war the steel trade of Great 

Britain was in a very unsatisfactory condition, At the beginning of 
1912 activity in the shipbuilding and other trades had created a good 
demand for steel in all parts of Europe. Unfortunately for us it hap- 
pened that coincidentally with this occurred the national coal strike, which 
stopped production for two months, and had very far-reaching effects. 
When the coal strike was settled great pressure was put on the steel works 
for deliveries, and while arrears were being worked off prices were main- 
tained at a high level. At the same time. however, the pressure for 
deliveries on German works was never so great, and quite a number of 
new plants were put to work, The result of these conditions was that 
large quantities of German material were contracted for by British 
consumers of steel, and by the middle of 1913 British mills were 
short of orders and could only be kept going on a very much reduced 
output, 


British Difficulties.—The incre aged purchases from Germany at this 
time were perhaps. in the circumstances, inevitable, but probably few 
realise how unfavourably our position in international competition has 
been affected by this strike and by the legislation already referred to. 
The most serious feature of our present position is the increased cost of 
production. To take one item only. If we compare the year 1904 with 
the spring of 1914 it will be found that for the manufacture of 1 ton of 
acid steel plates made in Scotland from ores imported from abroad the 
cost of the coal used has been increased by no less than l4s. 6d. per ton of 
plates. This result has been arrived at in spite of improvements in plant 
reducing the consumption of c ‘oal, and as a matter of fact the small output 
during the spring of 1914 just about neutralised the effect of the im- 
provements, 

Immediately on the declaration of war not only was there an instant 
cessation of Imports of German steel into this country, but German 
exports to neutral markets were also stopped by the closing of German 
ports. As our own ports were open and the seas practically clear, it 
looked as if the world's business in steel might be shared by ourselves and 
the United States, but it quickly became evident that there was no 
export business for either country. The magnitude of the struggle and of 
the interest involved so dislocated international finance that interna- 
tional business was paralysed, and therefore, while there was great 
activity in the production of war material, exports of steel of the ordinary 
kind were almost entirely suspended, The financial arrangements of the 
Government have, however, proved very effective, and within the past 
few weeks there has been a greatly improved demand for steel for export, 
while the numerous shipbuilding orders recently placed have increased 
the demand for home consumption, 

The Commercial Intelligence Department of the Board of Trade have 
issued a series of Memoranda showing the extent of German trade in 
neutral markets and the openings they afford for British manufacturers, 
and it is to be hoped that they will receive the full and careful study 
which they deserve. Even in respect of the steel trade alone the details 
are too numerous to permit. of their being embodied in this article, but 
one or two figures may be given. 

The value of iron and steel plates and sheets exported by Germany 
in 1912 was £3,523,000, of which over half a million was imported into the 
United Kingdom, about half as much was sent to India and the Do- 
minions, and the rest to neutral markets. British exports in the year 
1913 amounted to £2.813.000. 

Germany s exports of rails in 1912 amounted in value to £2,000.600, 
of which £129,900 represented imports into the United Kingdom and 
£205,300 into Indiaandthe Dominions. British exportsin 191 3amounted 
to £3,457.800. Of railway wheels and axles complete and tyres and axles 
loose Germany exported in 1912 £1.377,000, of which the United Kingdom 
took £40,000 and India and the Domos £349,000, For the vear 1913 
British exports amounted to £1.210,000, of which India and the Do- 
minions took £783,000, 

British Opportunitices.— These are only a few of the figures which might 
be enumerated, and it is obvious that they indicate a most valuable 
opportunity for large ly increasing our export trade. Some of the 
countries referred to as neutral markets are no longer neutral. for they 
include our Allies—France, Russia, Belgium and Japan—and they also 

include such friendly countries as Italy and Roumania, who must resent, 
and will continue to resent, the economic pressure to which German 
policy has subjected them. 

Such trade as these countries can meanwhile afford must almost of 
necessity come to us, but we ought to make it our business to retain it in 
the future. How is this to be done ? One thing we ought emphatically 
not to depend on is sentiment. No doubt it will help us for a time, but 
it would be weakness and folly to trust to it permanently. 


o o 
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' The Government of the Comnionseulti has forbidden Government 
purchases from Germany in the future, and that is probably indicative 
of the feeling that will prevail among our dominions and dependencies. 
But we have to think of the ordinary consumer, who is an important 
factor in the maintenance of this industry. At present he is a sincere 
and full-hearted patriot, but '' when the hurly-burly's done, when the 
battle's lost and won." and he settles down to the old conditions of 
peaceful trading, it will be in no way surprising if his love for the cheapest 
market so revives that if patriotic sentiment were put in one scale and 
half à crown a ton in the other the former would kick the beam. 

In considering, then, what is to be done let it be clearly understood that 
nothing is imported into this country which cannot be equally well made 
here. and that every neutral market in the world is open to us at a price. 
The one essential factor in the extension and retention of our trade is 
a reduction of costs, both in production and in distribution. With 
respect to the latter the German system is one of combination as against 
our system of individualism, and it has certainly produced striking results, 
It will be well worth while for our home manufacturers to consider the 
feasibility of a closer alliance of the present producing companies, so that 
orders for all classes of steel may be executed at the mills best suited for 
the various products. Such an alliance would facilitate the creation of a 
better selling organisation. and it should keep its members in close touch 
with the official British ‘Trade Commissioners settled in all parta of the 
world, who are eager to help British manufacturers and who are con- 
stantly rendering valuable assistance to all who apply for it. 

With respect to reduced cost of production. while, a8 already indicated, 
the conditions at home are not so favourable as in Germany for the 
utilisation of waste gas, still, wherever this and the utilisation of 
exhaust steam are possible, the subject should have the most careful 
consideration, 


Altitude of Trade Unions, —With regard to wages, manufacturers have 
not been quite fairly treated by the trade unions. When the making of 
open-hearth steel began a 25-ton furnace was a largo one, and the wage 
rate per ton was fixed on this basis. Now furnaces of 60 tons capacity 
are quite common, but the rate per ton remains the same. But wages 
are either high or low only relatively to production. American wages 
are the highest in the world. but they are really lower than ours in 
relation to the output of the mills and furnaces. A sustained maximum 
output will reduce costs, will provide high wages and will ensure employ- 
ment ; for only through full economic ‘production can demand be regu- 
larly maintained. Bestriction of output is unsound in principle and 
mischievous in its effect on employer and workman alike. 

There are large markets open to us in Norway, Sweden, the Nether- 
lands and Switzerland. Hitherto these have been almost monopolised 
by Germany. In Russia, Italy, Japan and our own Dominions Germany s 
predominance is much less marked, but it has, nevertheless, a very con- 
siderable share of the trade which the sympathetic feeling of the allied 
and friendly countries should make it easy for us to capture, if sufficient 
energy is displayed and if reasonable prices are quoted. A manufacturer 
will naturally and properly seek to obtain a reasonable profit on his costs, 
but these should be costs determined not by the use of obsolete plant, 
but of an equipment designed and intended to produce the most 
economical results, so that if present exigencies give him admission 
into new markets he may in the future be able to retain them on his 
merits, 


Defective Business Methods.— During the past two years I have been in 
many parts of the world and have heard complaints of our business 
methods constantly repeated. These may be stated here, though they 
are not applied exclusiv elv, or even specially, to the steel trade. For 
instance, colonial and foreign buyers complain that the British manufac- 
turer will not supply what they want, but what he thinks they should use, 
because it is what he is in the habit of making. He would do better to 
act on the principle that it is his business to supply as cheaply as possible 
what the world’s markets require, not something else and not necessarily 
something better. 

Then, ayain, if a man wants to n at a price per kilo instead of per ton. 
why put any difficulty in his way% Nothing more is involved than 4 
simple calculation. Or if he Giles to pay in francs, in roubles or in 
dollars, why not * It is simply a question of exchange. His catalogues 
and price lists ought to be prepared in the language of the country to 
which they are to be sent, and, while currency varies nearly every where. 
he should be prepared whenever necessary to express his measurements 
in metrical dimensions, The point is that we ought to adapt ourselves 
to the buyer's conditions and make it easy and not difficult for him to do 
business with us. 

Preparation should be made not only for an early future, but for a 
future more remote. As it was in 1870 and afterwards, so is it likely to 
be again. When the war ends there will be much wastage whieh will 
have to be replaced in our Navy and in our mercantile marine. although 
if the Gerinan Fleet is handed over to us as part of our indemnity the 
expenditure necessary on our Navy will be materially reduced. But 
this frightful expenditure hy the nations involved, in men and in money— 
an expenditure which is producing no economie return—-will impoverish 
the world for years. Remunerative expenditure and all expe nditure 
not imperative must be curtailed until the capital destroyed is, at least 
in part, replaced. and therefore, while we may expect a great outburst 
of trade at the close of the war, it will probably be followed by a perio 
of restricted demand and keen competition. Let this be kept well in 
view in all prepartion for the future. 

l am much indebted to my friend and colleague, Mr. Wallace Thorney: 
croft, for the trouble he has taken in collecting for me the atatistica 
information contained in this article. 
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THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am gratified to find that Dr. Eccles apparently sup- 
ports (though as yet shyly) my contention that there is no 
justification in fact for the assumption of a layer of heavily 
ionised air having a conductivity at all comparable with that 
If the whole 
atmosphere were electrically luminous, day and night, con- 
In view of the 
explanation he new gives I do not see the beariag of his remark 
(in your issue of January 22nd) as to the possibility of rarefied 
air under certain conditions possessing conductivity of the 
As to my " amazing sentences," I must 


of sea water. That was the only issne [ raised. 


ductivity of that order might be expected. 


order cf sea water. 
urge that we arc living in amazing times. 


I have not, as yet, raised Dr. Eccles’ own spccial theory as 
an issue ; but it does not appeal strongly to me on account of 


the following considerations, among others :— 


1. The conductivity necessary to produce the required 
refraction would, apparently, have a serious attenuating effect 
This, it seems to me, is a 
similar problem to that of depth of penetration of waves or 
high-frequency currents into conducting or semi-conducting 


on the waves, due to abserpticn. 


media. 


2. Dr. Eccles’ theory apparently involves recourse to the 
reflection hypothesis for the explanation of night ranges. It 
would be intercsting to have his calculations as to the ratio of 
reflected to incident wave energy at the boundary of a layer of 
reasonably ionised (but non-luminous) air, even assuming the 
most abrupt transition possible at tho boundary of the laver. 


I imagine the ratio wculd be almost a negligible quantity. 


3. What justification is there in fact fer the assumption cf 
anylhing but a gradual transition in degree of 10nisstion as 


height above the ground is increased ?—I am, &c., 
Cambridge, Feb. 20. J. E. TAYLOR. 


TO THE EDITOR OF THE ELECTRICIAN, 


SIR : I think everyone will agree that Dr. W. Eccles has put 


up à very good defence of the Heaviside layer. 


At the sam» time, he admits that the layer is not ionised by 


sunlight at night, and that “ it must be due to a different 
cause," as I pointed out—by arithmetical calculation. It seems 
to me 1t is another case of a “ generalisation killed by a fact," 
and I doubt whether Lord Kelvin’s 21 coefficients (vide 
Baltimore Lectures) could possibly fit the Maxwellian equa- 
tions into the “ watertight compartments " now demanded by 
wireless telegraphists. 

_ However, the first step is to get rid of superfluous assump- 
tions, of which the Heaviside layer seems cne. Dr. Marchant 
in last week’s issue postulates another set of conditions in 
addition to it ! ! 

With regard to Mr. Tavlor's contention, I do not agree, as 
Dr. Eccles has proved a high conductivity unnecessary. But 
some people seem to imagine the earth is surrcunded by a 
concentric sphere having the conductivity of copper !! . 

Neither do I think too much attention should be paid to the 
views of Arrhenius and Schuster as to what is occurring in the 
upper atmo*phere—nobodv knows ; and it is better to admit 
the fact than pile one postulate on the top of another.— 
I am, &c., | 

Mill Hili, Feb. 22. W. H. F. Murpocu. 

FEEDERS IN PARALLEL. 
TO THE EDITOR OF THE ELECTRICIAN. 

Ñr: It would appear that vour contributor who signs 
himself under the non-de-plume `“ Engineer," Birmingham, is 
affected by the ` German blockade," and is adopting similar 

submarine”? methods of professional warfare. I fail to dis- 
Cover any useful information on the problem discussed, whereas 
they might have been appreciated. In any case, no doubt 
exists as to why such a contribution was issued.—I am, &c., 

Brentwood, Feb. 21. ALFRED G. COLLIS. 


RADIOTELEGRAPHY AND ATMOSPHERIC 
DISTURBANCES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Among the many obstacles to the uniform and stable 
transmission of radiotelegraphic waves are the atmospheric 
discharges of small quantity which are quite imperceptible bv 
the casual observer, but which are very frequently evident 
when a sensitive detector 1s employed. The aggregate of such 
discharges when a wide space separates the sending and 
receiving stations is a considerable embarrassment. At a 
receiving station they can be rendered comparatively harmless 
by the introduction of additional impedance, and this at pre- 
sent appears to be the only remedy. But this calls for addi- 
tional power at the sending station for the production of reli- 
able signals. | 

The strongest disturbances noticeable when a telephone is 
used as the receiver are characterised at the commencement 
by a sound like that of a distant waterfall, and this is followed 
by a succession of splutters or small explosions. The most 
potent effects are produced when snow is falling. Strong dis- 
turbances have been observed in a yellow fog in London ;. 
and when the air is still there 15 not absolute freedom from 
interference. On a bright morning, when the sky is clear, 
and the sun shining, disturbances of a similar character have 
been noticed from sunrise for three hours before rain fell, the 
wind being south-west. It would appear in this last case as 
if a mass cf electrically-charged vapour drifted for many miles. 
in froat of the apprcaching rainstorm. But it is not only that 
a south-west wind occasions this phenome ron, but in a mincr 
degree it is observable when the wind is coming from any 
other quarter. Again, when rain is actually falling the elec- 
trical discharges are present more often than not. 

The early morning before sunrise 15 a quiet. time, but from 
sunrise to 11 o'clock at night there is little actual freedom from 
interference. Within the limits of observation it may perhaps 
be said that from 9a.m. to 10 a.m. and 8 p.m. to 9 p.m. are 
the least disturbed heurs of an otherwise * splutter-full " day.’ 

From ordinary weather observations it is not possible to 
predict what kind of an electrical day is coming, for the pro- 
portion of disturbed to quiet intervals is found to be the same 
when the barometer is rising, or falling, or when it is steady. 
The thermometer is cf no greater use in making a forecast, 
although there seems reason to think that the maintenance of a 
higher than the normal temperature is favourable to à quiet 
electrical state. A falling temperature, on the other hand, it 
may be said, is accompanied by disturbances. It would 
appear that considerable difficulty will always be experienced 
with the class of disturbances here referred t, and that, as in 
wire telegraphy, so in radiotelegraphy, in order to rule them 
out, a certain margin of power for transmission, and a certain 
coarseness of adjustment for receipt of signals will be called fo:. 

This letter is prompted by Prof. Marchant's recent interest- 
ing Paper.—I am, &c., | 


London, Feb. 18. E. O. WALKER. 


GROUPING OF CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Therois a misprint in my letter on the above subject in. 
your issue of the 19th inst. The formula for the number of 


parallel sets should read T B (not E as printed). 


As I am writing to you I take the opportunity of mentioning ' 
another point of interest in this connection, viz., that with any 
even number of cells no arrangement of parallel sets, some con- 
sisting of two in series and others of single cells, is of any use. 
For à greater current can always be obtained either by con- 
necting all the cells in parallel, or by placing them all in pairs 
in series ; except for that external resistance for which these 
two arrangements give equal currents. In this special case all 
the former arrangements give the same current as one another 


and as the last two arrangements. 


Similarly with any odd number of cells there is only one 
useful arrangement of single cells and 2-series sets in parallel, 
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and that is with ‘one single cel] and all the rest in ets of two in 
Series. 
All the above refers ónlv to the object of obtaining the 
maximum current under given conditions.—1 am, &c., 
Sunderland, Feb. 22. ——~— W. Torme MAcca.t. 


| TO THE EDITOR OF THE ELECTRICIAN. 

_ Sir: Somebody mast be having a joke at the expense of Mr. 
W. Tolmé Maccall, who writes under the above lios dde in your 
issue of the 19th inst. He tells me that the usual rule for 
finding the regular group that will give the greatest current 
becomes correct if we consider the geometrical instead of the 
arithmetical nearness, and offers me further enlightenment on 
the matter by private correspondence. As many of your 
readers must know, it is unnecessary for me to accept this 
offer, since the fact he refers to was my own discovery. It was 
first stated and proved in mv little work on the ‘Grouping of 
Electric Cells.” published by Spon in 1906, only 1 compared 
groups by reference to the nios of cells in series instead of 
by reference tc the resistance. As Mr. Maccall remarks, when 
once the principle is understood it can be stated in all sorts of 
ways. I used to say, " Let the logarithm of the resistance of 
the batterv be as near as possible to the logarithm of the 
resistance of the external! circuit.” which is a perfectly reliable 
rule ; but it is not nearly so convenient as the one that I stated 
in your issue of the 12th inst., which in most cases only calls 
for a short and easy mental calculation. 

. Mr. Maccall also offers me enlightenment on the subject of 
irregular grouping ; but this is another matter that | think 
was first dealt with bv me. Indeed, I had published letters 
on this matter a year or two previous to the publication of my 
work above referred to, and I dealt with it very fully in 
Chapter HI. of that work. But your columns are hardly the 
place for discussing this point. My letter to which Mr. Maccall 
replies was concerned solely with regular groups, which are the 
only sort admissible in aaswers to examination questions, and 
are usually the best in practice.—1] am, &c.,. | 
' Neweastle-on-Tvne. Feb. 22. W. F. DuNTON. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have read. and re-read, with very much interest Mr. 
W. F. Dunton’s illuminating letter on the above subject 
appearing in vour issue of February 12th. It is very evident 
that Mr. Dunton is an expert juggler in algebraic symbols, and 
if vou had permitted 1 should have Jiked to know if he could 
give us à handy rule for solving a problem I have in mind con- 
cerning the value of Mr. Dunton's objective when writing his 
letter expressed in terms of the number of German submarines 
in the North Sea, the frequency of the Kaiser's oscillations and 
other variables. 


[neidentallv, although it is not germane to the subject under 


discussion as viewed through the spectacles of Mr. Dunton, L 
should like to state that the rule for solving a problem of the 
type which the Citv and Guilds of London Institute are still 
prone to set in their examinations—vlz., that for a maximum 
current the external resistance must equal the internal resistance 
of the battery, has always appealed fo me as à simple statement 
of fact which can without difficulty be applied by all those who 
have a weakness for solving problems of this kindz—1 am, &c., 
Kenilwerth, Feb. 19. '" OMEGA." 
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THE FINANCIAL PROPOSALS OF THE L.C.C. REPORT 


ON LONDON ELECTRICITY SUPPLY. 


BY P. D. LEAKE, F.C.A. 

Following is a Memorandum on the financial proposals 
contained in the report of the special Electricity Committee 
ef London ‘County Council on London Electricity Supply. 
This Memorandum has been prepared by the Author, who 
has made a special study of the subject of ^ Wasting Accounts,” 
and has cn more than one occasion set out his views in THE 
ELECTRICIAN :— 

( "haracter of New Undertaking.—A new undertaking is to be 


established which shall gradually centralise the production and unif y 
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the distribution of electricity in Greater London, and ultimately 
ébsorb all the existing undertakings in the area. It is proposed 
that the machinery to be set up with the object of bringing the new 
underteking into existence shall provide for a combination of muni. 
cipal control and private operetion, the capital required to be pro. 
vided in definite proportions by the Authority and a Company. The 
compeny is tò have possession of the whole of the undertaking 
(including ety undertakings ecquired) for a definite period, probably 
30 years, subject to full powers of control and supervision by the 
anthority. It is proposed that the &vtHority shall ‘advance by way 
of logn, two-thirds of the capital required for fresh works, the remain. 
ing one-third ‘of such capital being found by the company. The 
capitel involved in the acquisition and transfer of existing under. 
takings to be provided by the authority. The authority is to be 
empowered to resume possession of the undertaking at the end of the 
term of the contract on payment to the company of a sum equal to 
the ce,pital provided by it for the purposes thereof. It is recognised, 
in view of the amor nnt of public money involved, that éontinuity of 
organisation, management. and policy are of very great importance, 
orce the broad lines of action are determined. 


Proposed Sinking Fund Method to Maintain Capital Value.—This 
metter is of great public interest because of the magnitude of the 
undertaking. "The capital required will be many millions sterling, 
and the greater portion will be spent ón electrical plant, the value of 
much of which is particularly liable to deterioration owing to the 
progress of invention and other change, as well as to the extent and 
character of the wear and tear to which it is subjected. Unless the 
going-concern value of all this plant is maintained at a sum which, 
with the other assets, shall equal the sum of the capital issued, the 
undertaking will not be soundly financed, and, with a view to securing 
that the value of the plant shall be so maintained, it is proposed to 
establish a sinking fund by taking a fixed annual sum out of each 
year's revenue to be invested and accumulated in the hands of the 
authority, the idea being that, as the plant depreciates—-that is, as 
the capital outlay on the plant expires—a sum of not less than the 
sum of the expired outlay will have accumulated in the sinking fund. 

It is proposed to base this sinking fund on the capital expenditure 


| on the several classes of property being written off in the under. 


mentioned periods :— 


Land and engineering works............ —— — Mui 
E DL ————ÁÀ— MÀ DES eU „p 
Power stations and sub-stations with all plant therein. 25 «„ 
SET VICE ITI M EE wee” WS y 
Interest paid out of capital.............. siea m EET 
Purchase of existing undertakings....... eee FO y 


And it is stated in the report that the sinking fiind to be provided 
will be at the rate of about 2 per cent. per annum, showing that the 
averege life of the plant is estimated at rather more than 28 years. 
Need of ‘a Method Giving Closer Touch with Existing Conditions.— 
In view of the nature of the assets df the undertaking, consisting of 
hundreds of different classes of plant, it is impossible to rely safely 
upon 2 forecast made now, and, in, place of this, practical means 
ought to be provided for keeping a close and continuous connection 
et all times between the existing condition and prospects of each class 


of plant. and the rate at which the expiring value is being taken out 


of the yearly revenue receipts, ` This can be easily arranged with the 
aid and co-operation of the ehgineers and eccountants, suitable 
provision being made for :- - 
l. The regular observation avid record by the engineers of the 
behaviour of, and the changing conditions affecting, each class 
of industrial plant representing capital outlay ; 
2. The use of suitable sccepunting equipment, capable of enabling 
the resulta of such observation and record to be closely reflected 
in the annual accounts ; l 
together with the adoption of a settled and continuous financiel 
policy under which cach year's revenue account shall be charged with 
a regularly measured sum, based on the engineers’ observations as to 
the state of the plant. Nothing except current attention of this 
kind can énsufe the ‘maintenance of the capital value, and the co- 
related correct computation of annual profits. 


Reasons for This.—The anhual instalment of a sinking fund is not 
a sound measure of the anntial depreciatidn of plant, not only 
because it has the effect of retarding the provisions ‘made in the 
earlier years of the life of the plant and correspondingly accelerating 
this in the later years, thus retaining the value at too high a sum and 
incidentally over-stating the profits, but also because the capital 
invested in plant will. as to its bulk, be permanently required by the 
undertaking to carry on its business. Any scheme, therefore, which 
purports to accumulate the whole of the money in a sinking fun 
extending over the estimated average life of the plant is both incon- 
venieht end impracticable, because the money cannot all be spared, 


i 
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but will be wanted in varying amountsduring the period of accumu- 
lating the sinking fund to pay for the renewal of the various classes 


of plant having lives of less than the sinking fund period. 


Possible Distinction Between Long Life and Short Life Plant.— 
Although for the reasons stated, and which can be clearly demon- 
strated, the annual instalment of a sinking fund is not è» sound 
measure of the annual depreciation of industrial plant, it may in this 
case be convenient—and also having regard to the special nature of 
the monopoly and to the security of the revenue derivable from it 
open to no serious objection—to set up a sinking fund to provide 
for the writing off of that large part of the capital outlay on plant 
which will not require renewal for long periods of years, as distinct 
from that part which will require renewal within comparatively 
short terms, afid which also is more liable to become obsolete owing 
to changing conditions, as a conseqtichee of which the life of each 

This 
suggested distinction between the methoa of dealing with these two 
classes of plant is only justifiable on the grounds of convenience, as 
also is the grouping of the value of engineering works. which will 


class is more difficult to forecast with approximate success. 


ultimately require renewal, with the site value of lated, which is not 


a wasting asset, and does not. inevitably fall in value as & result of 


its use by the tmdertaking, being, in fact, afterwards equally avail- 


ble for other purposes. 
Hlustration by «n. Assumed Case,— lo make this possible distinc- 


tion clearer, it may be convenient to eénsider the bslance-sheet of 


an assumed undertaking as follows :— 


BaALANCE-SHTEET. 


Liabilities, assets. 

Capital— ond: E esten £500,000 
Shares......... viec £16,000,000 Wasting assets, consist- 
Debentures, 4% ...... 10,000,000 ^ ing chiefly of plant : 

Creditors ..... —— 500,000 ` Renewable within 

| periods under 
BO VORTS. seinast 15.000.000 
Not so renewable;. 10,000,000 
Ntoe ss duce eere en ine 250.000 
| Debtors ...... esee 500,000 
| CAS o hice oU aseni 250.000 
PURSUIT AAA RT FEES SEDNE 
£20,500,000 | £26,500,000 


The portion of the above capital invested in wasting assets which 
will not require renewing for upwards òf 30 years, is assumed in this 
case to be represented chiefly by outlay on engineering works and 
cables, and if provision is made on the sinking fund principle for 
repaying this part by the end of 50 years (an assumed average perio‘) 
an annual provision out of revenue of £65,500 will be needed if 
interest be reckoned at 4 per cent. 

Distributed Sinking Fund Method Applied to Cost of Long Life Plant. 
Instead, however, of investing and sccumulating the annual 
instalments in a sinking fund to be retained in the hands of the 
authority, it would seem to be better to repay that part of the capital 
by annual drawings, and to enable this to be conveniently done 
debentures or some similar form of security might be issued to raise 
the money required for that part of the capital outlay. Under this 
plan, which may be described as the “ distributed ` sinking fund 


, method, the amount available each year for reduction of tlie loan by 


drawings would be the annual instalment of £65,500, plus an amount 
equal to the year's interest on the proportion of the losa already 
repaid, and thus, with the annual interest paid, an equo! annual 
charge to revenue results in respect ‘of the use of this long-period part 
of the capital outlay on plant over the perod of the sinking fund, 
because as the interest paid each year on the balance of the out- 
standing loan decreases so does the amonnt equal to the annual 
interest on the proportion of the loan repaid inerease, and this latter 
sum is added to the equal annual amount of the ordinary sinking 
fund instalment. Amongst the advantages of this method over the 
ordinary or “ retained " sinking fund may he mentioned the fact 
that gradual repayment at par steadies the market in the securities, 
and, further. the method relieves the authority of the needless respon- 
one of selecting and holding large amounts of ‘fluctuating securi- 
ies, 

Special Provisions Needed to Meet Conditions Inherent to Short-Life 
Plant.—The other part of the capital outlay on plant, amounting in 
the cz 3e assumed to £15,000,000, is supposed to be represented by 
the cost of power stations and suh-stations with all plant therein, and 
by service lines. The existing condition of all this valve will urgently 
require constant watching, not only because it is particularly subject 
to more or Jess continuous change, but also because much of it is 
specially liable to become obsolete and out of date before it is worn 
out. Such a cöndition is unavoidable ‘in an ‘undertaking of this 
character, and the inevitable resulting loss in value is a part of the 
Cost of carrying on the undertaking equal in inyporténce to other 


- 


revenue expenditure. It is impossible to deal successfully with this 
very large factor of annual cost by means of a forecast made in 
advance, but this difticulty may easily be overcome by adopting the 
use of a system to enable the results of the regular observations of the 
engineers to be recorded, and proper financial provisions made in 
measuring the annual sum to be taken out of revenue each year to 
answer the actual fall in going-concern value which is taking place 
in this part of the plant. | 

Apart from other considerations, it should not be overlooked that 
the different classes of this part of the plant will need renewal within 
comparatively short periods, and that the money to pay for these 
renewals will not be available if the provision set aside out of revenue 
for this purpose is to be invested in the accumulation of a sinking 
fund, for in that case, unless the amounts which must be expended in 
renewing the print (often a mere matter of guess work) are charged 
against revenue in addition to the amount of the sinking fund instal- 
ment—a plan which causes endless confusion and operates to distort 
the profits as between one year and another—they must be found by 
the issue of new capital, which is a most undesirable alternative. 
The fact already referred to that, in the long run, capital invested in 
plant is, as to its bulk, permanently needed for plant by a continuing 
concern, becomes plainer when considered in connection with com- 
paratively short-life classes of plant, and in any practical scheme the 
money must be retained in hand for this purpose and not dedicated 
to the accumulation of a sinking fund. Moneys so retained in the 
earlier years in excess of the cost. of anv renewels— whieh will at the 
time be small —may properly be temporarily used for the cost of 
additiönal plant, thereby benefiting the undertaking for the time 
being by deferring the issue of additional capital which would other- 


wise be required for this purpose. 
(T'o be Concluded.) 


THE ELECTROLYTIC ACTION OF RETURN CURRENTS 
IN ELECTRIC TRAMWAYS ON GAS AND WATER 
MAINS; AND THE BEST MEANS OF PROVIDING 
AGAINST ELECTRICAL DISTURBANCES.* 


BY H. E. YERBURY. 


This Paper opens with reference to the systematic study which has 
been given to the causes of corrosion, and epitomises the theories 
which have been evolved as a result of such study. The author 
favours the electrolytic theory, as its effect can be demonstrated, 
The process is moreover in full accord with modern thought, based 
on the fact that metals have a definite solution pressure, and by the 
Nernst formula this and an osmotic pressure are all that is required 
for E.M. F. and hence for corrosion. 

Electrolysis may be intensified by an extraneous or leakage current 
from, say, electric tramways worked, as they invariably are, by an 
uninsulated track. A case is cited where a protective clause was 
inserted by a gas company against possible injurious action by such 
Board of Trade rules and regulations, and their 
The influence 
It is as- 


leakage currents, 
revisions, from 1894 to the present date, are criticised. 
of a leakage eurrent on reinforced concrete is dealt with. 
sumed that conerete conducts electrolytically and not like a metal, 
and cases are recorded where electrolysis has been attributed to an 
impuritv—such as calcium sulphate—-which was added to cements 
of American make to retard quick setting. The seriousness of the 
mechanical effects due to the products of corrosion is pointed out in 
connection with reinforced concrete structures, 

The constitution or structure of metals has undoubtedly an in- 
fluence on the effects of electrolytic action, and white cast-iron has 
been proved to be less susceptible to corrosion and pitting than grey 
iron, as it contains less graphitic carbon and silicon. The influence 
of high percentages of silicon in cast and wrought-iron is cited. In 
the subject matter of the Paper the causes and results of pitting have 
not been specitically dealt with, apart from general corrosion, and 
the expression " damage to pipes ` is to be understood to mean both 
local pitting and general corrosion. 

The preventive measures proposed by British and Continental 
authorities in erder to reduce the P. D. between tramway tracks and 
pipes are classified, and a description of the function of a negative 
booster is given in detail ‘Two theoretical diagrams are given to 
show the working and effect of a booster svstem as compared with 
unboosted negative return conductors. Where the rails and the 
mass of earth are positive to pipes in the vicinity of the track, there 
can ‘be no danger to pipes in that area, as they are cathodic. On the 
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* Abstract of a Paper read before the Institution of Civil Engineers, 
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current out of the pipes that has a tendency to cause corrosion and 
pitting. The danger, however, is nothing like as great as would 
appear from the theoretical standpoint. Obviously, if the boosted 
and unboosted return conductors bonded to the rails are kept at or 
about the same potential, the ideal system as affecting leakage 
currents is brought about. __ 
Assuming that the potentiel of the rails, at some poiat where a 
negative boosted conductor is bonded, is lowered to an abnormal 
degree, it follows that pipes carrying a leakage current. are invited to 
give up their charge, as the difference of potential is thereby in- 
creased. This fact is zopreciated by the Board of Trade, as one 
regultion stipulates that the direction of the current should be 
reversed by interposing one Leclanché cell (1-48 volt) if the current 
is from the pipe to the return, whereas up to 4-4 volts are allowed 
where the direction of the current is from the uninsulated return to 
any pipe in the vicinity. Results of actual P.D. and current tests 
on Sheffield pipes in various parts of the city are shown. As current- 
density and duration of current are the most important factors in 
connection with injurious electrolytic action of or on gas or wester 
ypes, potential readings are somewhat misleading, as it is now well 
known that where s comparatively high difference of potential exists 
there is, «3 a rule, less injurious current passing. This is largely 
attributable to the counter E.M.F. «^ polarisation. In Sheffield, 
when the tramwsy system and gener.ting station have been shut 
down, differer.ces of potential up to 0-66 volt have b»en observed oa 
pipes. : | 
Board of Trade regulations in respect to leakage currents can easily 
be complied with on all tramway undertakings and are absolutely 
effective in safeguarding the property of other authorities. As 650 
volts are cllowed as a generating or transforming pressure, in the 
tuthor's opinion up to 600 volts could be allowed between overhees 
conductors and certh, as 10 per cent. is often the maximum drop on 
c tremway system. This increase of voltage would reduce the cost 
of feeders end also the heavy currents now deelt with. Electrical 
disturbances, apart from return currents, are mentioned, such a3 


eléctromagnetie ond electrostatic induction. Single-phase alter- 


nating-current railways are especially troublesome. Telephone- 
circuit interference is chiefly due to hermonics of such a frequency 
as to come within the range to which the ear is sensitive. Volteze 
waves from generators and transformers are usuelly distorted’ and 
do not vary uniformly according to the sine law. Star-connectel 
alternators with earthed neutrel point frequently cause disturbances 
in neighbouring telegraph and telephone systems, due to the presence 
of triple-frequency harmonics in the pressure wave. 


The interference with telegraphs and telephones is not entirely 
confined to alternating-current systems, end trouble has been ex- 
perienced by pulsating direct current set up by the generators or 
rotary converters. Special study of each individual case is required 
before a remedy can be applied. , It is desirable, however, that in 
continuous-current generation and distribution the generators should 
produce a current without appreciable pulsation, and for alternating 
work generators having a pure sine wave should be used. The 
influence of magnetic fields near tramway tracks has not been con- 
sidered in the Paper, as such disturbances only appreciebly affect 
magnetic observations. | | 


The Paper concludes with a summary, and a theory is put forward 
that incrustation in the bore of pipes is often caused by local electro- 
lytic action. This growth might be started as a speck of rust, thus 
forming with the iron a galvanic couple, the oxide being electronega- 
tive to iron. The electrolyte might be created by the secretions of 
animaleule or other acids. This nucleus would then establish a 
closed circuit, aad the growth would continue by the increased bulk 
of oxide acting as a shell to retain the electrolyte. . Iron pipes should 
be subjected at a proper temperature to a dipping in some bitumastic 
solution so as to form a tough adherent covering. This appears to 
be the best preventive against internal and exterrc! corrosion or 
pitting. , od dE 

The author suggests that a field of research is open to metallur- 
gists to determine whether corrosion of wrought-iron and steel is due 
to local electrolytic couples set up by some internal crystalline 
arrangement or to thermal or mechanical stresses in manufacture. 
It appears that cold worked metal is generzlly anodic and can be 
changed to a cathodic condition by annealing. When cold worked 
and unworked metel are in contact the possibility of an elestrolytic 
couple exists. Alternating stress steel is also a potentiel cause of cor- 
rosion. Metallic connections to the rails, such as bonds from tramway 
poles and feeder pillars, should be as few as possible, and all pipes 
should be kept at least 2 ft. from the track. All rail joints should 
be tested periodically. Where joints are welded, a copper bond is 

recommended as a precautionary measure in cease of g high resistance 
being set up by a badly welded joint, which resistance in course of 
time would be intensified by additional oxidation. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The foilowing abstract from some of the specifications recently published have pem 
specially compiled by Messrs. MEWBURN, IS & Pryor, Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. a2 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets ajter the title. 


1913 SPECIFICATIONS. i 
26,855 Browne. Electrically controlled railway block signalling and apparatus therefor 
28.421 Doi. . Holders for electric incandescent lamps. 
29,756 Watson & CALLENDERS CABLE & CoNsTRUCTION Co. Electric cables. (Coeaite 
applications, 1.850,14 and 8,828'14.) d l 
29,757 Watson & CALLENDER’s CABLE & CoNusTRUCTION Co. Manufacture of electri- 
cables. (Cognate application, 1,851/14.) _ M : 

The manufacture of a flexible electric cabie wherein the insulated conductor or 
each conductor is dried and the insulating material impregnated with oil or equivalent 
before being sheathed with lead, Alling interstices or spaces left or formed in the cable 
with oil by exhausting air from the cable through one end thereof and forcing the oil 
into the cable through the other end thereof. 

29,759 Stuart. Electric railway systems. 


1914 SPECIFICATIONS. 
927 McCaBE. Time-controlled recording registers. 
1.759 Jacoss. Railway signalling. (Cognate application. 3.966/14.) 
1,877 GiFForD & NALDER Bros. & THompson. Alternating-current electrical inst-y- 
ments of the moving-coil type. ` 
1.970 AuToMaTIC TELEPHONE MFG. Co. & Sperry. Telephone systems. 
2,063 TuRQUAND. Electric battery lamps. | 
2,528 RENAULT. Vehicular electric lighting systems. (15/2/13) 
A device for controlling the voltage at the terminals of a variable-speed dynamo, 
` wherein electromagnets actuating the -trembler and cut-out are energized by the 
current in the field windings of the dynamo. 
2,679 HammMonp. Methods of controlling distant apparatus by Hertzian waves. !Addi- 
tion to 13,310/13.) mE 
2,713 Suaw. Glove holders for electric. gas and other lamps. 
2.740 GarrETTI. Method of producing electric impulsive discharges. 
2,827 J. Stone & Co. & Darker. Electric train lighting. ventilating and heztiag 
systems and the like. 
3.359 WESTERN ErEcTPIC Co. . (Woodward, acting for Western Electric Co.) Machine 
telephone switching systems. 
7,241 Joux Davis & Son (DERBY) & Davis. Sigaalling apparatus, more especially fcr 
use in collieries. : 5 
9,093 Wavcoop-Ortis, AMPHLETT & WALKER. Alternating-current elestromapness. 
15,380 Soc, CARPENTIER, Bar ET Cig. Sparking plugi. (22/1/14.) 
18,711 WooprAND. Wireless teleeraphy. : 

A method of increasing the group frequency or pitch of the tone heard a‘ tte 
receiving station of a wireless system, which consists in dividing up a multiphase 
alternating electric current at the sender into a plurality of intermediate phases. the 
currents being used to enereise a corresponding number of electric oscillating ciicuit; 
brought into action successively. 

18,829 Royce & RoLts-Rovcs. 
engines. f 

20,796 Hort & SatuH. Electric switches. (Divided application on 25,833 13. 115 i4) 

20,958 JOHNSON. Automatic electric fuse. > - | 

21,774 Mason. Ignition dynamos. (Divided aprlication on 174/14. 3.1. 

23,142 Wane. (Mason. Maeneto-electric machines, particularly for ignition purpace:. 
(Divided application on 967.14. 13/1.) 

23,894 RapLey. Controlling system for electric motors. 
1,975/14. 26/1.) 


Electrical starting mechanism for internal-combu:tion 


(Divided application on 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are nol open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 21, 1915. 
972 Stroup. Cable-haulage clips. 
982 Meics. Electrical apparatus for effecting the chemical combination of gates, 
(23/1/14, U.S.)* l i -— 
1,006 IMPAv. (Sismeas & Halske Akt.-Ges., Germany.) Register circuits for telephone 
systems." i ! 
1,007 GniNsTED. Obtainine periodically-interrupted currents of electricity.* 
1.016 LEACH & Brown. Electric signalling especial!y applicable to collieries. 
1,019 Scott. Starting-devices for motors. 


January 22, 1915. ] 

1.076 StATTER & Witoe. Heating-unit or resistance element for electric heating 
apparatus. l 

1,08 SroruERT & Pirr & FRANKLIN. Controlling and indicating electric moters frem a 
distance and the application thereof to weighing-machines.* 

1,087 CoorLEv. Telephone systems. (23/1/14, U.S.)* 

1,088 B.T.-H. Co.. (G.E. Co., U.S.) Methods of exhausting incandescent lamps or 

- similar envelopes. ' , 
1,00€ STERLING TELEPHONE & ELECTRIC Co. & MiLLer. Electrical terminals. 
1,093 Stone & Co. & DARKER Regulation or control of electric currents. 


| ‘January 23, 1915. ral 

1,119 O'Donnel. (George Douglas Hodges and David Smith, Transvaal.) Electrica 
alarm apparatus for mines and like places. : at 

1,124 B.T.-H. Co. & Wiss.. Electro-maenetic apparatus. : l 

1,126 Lucas & Turner. ` Electrically-driven starting-emechanism for internal-c:m- 
bustion engines. f 


1,139 Price. Supply of electrical power. io 


. January 25. 1915, " live: 
1,157 Dawson & Gunson. - Attachment of electric 11m»; or ceiling races t2 cess 
T beams and the like. 
1,158 Dawson & Gunson. Electric fuse or cutout boxes. 
1,179 Zeiss. Horizontal telemeters. (Addition to 15,815/13. 
1,214 Can2zLLINO. Electric generators and motors.* 


l ts January 26, 1915. 
1.221 Moore. Arc-lamr carbon ferrules. 
1.234 HocHsTADTER. Stranded electrical conductore. (28/1/14, Germani diii 
1,275 ey (Samuel Isaac Posen. U.S.) Pocket electric flash-lights. (Agdlil-. 
18.809,14.) , 
1,286 KREMENEzKY. Electrical heating-devices. (21/2/1914, Austria.)* 


January 27, 1915. 


12/2/14, Germany.)* 


r1 


1,316 W. & T. Avery & Giaps, Controlling electrical illuminating or adver? 8 . 


devices. 
1,328 Lucas & Enwarps. Electric switches.* . t 
1,340 B.T.-H. Co., CLovGH & SAMUELSON. Centralstation generating plant. 
1,341 B.T.-H.Co. (G.E.Co., U.S.) Illuminating apparatus. " 
1,346 WAGNER. Insulation of telephone cables. (20/1/14, Germany.) 
1 Electric lamps. 
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ELECTRIC VEHICLES ON TRIAL. 


We have always been given the impression, by the action 
of one, at least, of our petrol vehicle contemporaries, that a 
feeling of animosity was inevitablv present in the minds of 
the advocates of the petrol vehicle against the electric 
battery commercial type. A number of statements have 
appeared in the columns of the petrol vehicle press which 


encouraged this belief, and it is not surprising that a feeling 
of animosity should have been engendered thereby. Now, 
we have no quarrel with this section of the press. Any 


attitude we have taken up in regard to what we considered 
serious mis-statements of fact concerning battery-diiven 
vehicles we have assumed in defence of a new and revised 
branch of electrical industry and one which, at this stage. of 
its revival in this country, requires all the help it can get. 
We have not been prompted by any idea of self-ad vertise- 


ment or a wish to dictate anv particular line of policy to- 


those who are now fostering the new industry from the view- 
pomts of the seller and the user of this class of road vehicle. 


Perhaps, after all, the petrol press are right in educating 


their public up to an acceptance of the electric only on 
terms. of trial and error, and in so doing, are con- 
ferring a distinct benefit on the batterv vehicle business. 
Facts are always stubborn things, and in the case in point 


- 


the stubborn fact is the existence of a highly organised com- 


TEE e. 727 


mercial petrol vehicle industry which is extending its rami- 
fications into every nook and cranny of industrial and com- 
mercial operations. The press which fosters this industry 
has always up till recently had no faith in electric storage 
battery road traction. Small wonder; because there were 
practically no machines with which to effect comparisons 
with the petrol-driven vehicles. The revival of the electric 
is now in its second year, and this second year will, we 
anticipate, witness the appearance on the London streets, at 
any rate, of a goodly number of commercial battery cars. 
This is refreshing to contemplate, and it is also encouraging 


to note that one of our petrol vehicle contemporaries has 


taken the trouble to spend a day with the driver of one of 
a flect of 2-ton electrics. His impressions, recorded in the 
columns of the " Commercial Motor," were distinctly fav- 
ourable, and, among other things, he admits that several 
preconceived notions regarding the batterv vehicle have 
had to go by the board. This is praise indeed, and, for 
our part, we are very glad to see it expressed as a matter of 
conviction. The ‘ Commercial Motor” has thus made 
generous amends for what those interested in the elèctric 
vehicle regarded as its unnecessarily severe criticisms some 
18 months ago. We hope that all the petrol journals 
will spend a little more time than heretofore in getüng io 
close quarters with the electric. So far as we can ascertain, 
the users of electric battery vehicles raise no serious ob- 
jection to an occasional visit from a pressman to spend a 
day or half-day on a typical round with a vehicle. It is 
becoming daily apparent that the use of the battery vehicle 
is the outcome of practical trials bv the prospective cus- 
tomer under the specific transport conditions with which he 
has to deal. He has been able to satisfy himself that tho 


vehicle will do the work for which he will purchase it, and the 


petrol press might at this stage acknowledge this as an un- 
doubted fact, and by so doing perform an-act of grace to 
which the electric is entitled. The growth of the industry 
will gradually remove the necessity for these trials, and pro- 
spective purchasers will be shown vehicles doing a regular 
service similar to their own, or will be referred to the users 
oi such vehicles. Meantime, too much cannot be made 
of these trial periods by the petrol vehicle press. Com- 


ment upon them will give motor vehicle users a new idea 


of a machine which is deserving of their attention, and 
which can, in its own. proper sphere, be employed bv them 
with hoth profit and reliance. 
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IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week Feb. 15, 1915, to Feb. 20, 1915. 


In view ot the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


at foot of Exports.) 
IMPORTS. 


Into FoLkestone.— Holland : Glow lamps and parts, 518 pkes. ; elec, lamps and parts, 
SAI pkv;. Flushing: Glow lamps, 755 pkzs.. Franze; Carbors, li pkgs. 

Hut.t.—Norway. Teiezcaph paies, 258. Karachi: Unenumerated. | pkg. 

Loncon.-—Suctzeriand.: Elez. machinery, €116: uncnumerated, £266. U.S.A.: 
Elec. macainery. £376: carbons, candles, £14; clec. wire and cahle, £56; telephone 
material. £106; unenumerated, £2.173: clec. lamps. £66. Afoliand. Elec. lamps, £821 ; 
machiaery. £146; glow lamps, £254: unenumerate2, £402. Sweden: elec. machinery, 
£288; telzohone materins. £33; unenumerated, £18. France. Elec. carbons. 65 pkr:.: 
cirhon cindlos. £447: unenumerated. 19 pkg: /'aly - carbon candles. £35; wire and 
cable. £932: uncrumerated, £42. Japan (Kobe): Elec. copper ingots, 15.282 pker., 
26.132 sheets. Spain. Elec. lamps, £5. 

LivEg?O01.- U.S.A... Elec. fans, 13 pkgs.; elec. machinery, 393 pkgs. ; elec. motors, 
7 pkes.; unrenumcrated, 157 pkgs. 

EXPORTS. 


To AUSTRALAS:A. — Auckland. Machinery, £215: unenumerated, £148. Melbourne” 


Machinery. £!.273: wire and cable. £59: unenumerated, £432. Ferth ; Elec. machinery 
£35; unenumerated, £332. Sydney. Machinery. £410; wire and cable. £3.401: un- 
enumerated, £792. Wellington. Elec. machinery, £29; unenumerated, £380. Christ 
church: Machinery. £351. Lyttleton: unenumerated. £54. Dunedin: Unenumerated, 
£408, Adelaide. Elec. machinery, £55. Gisborne: Uuenumerate3, £34. Hobart: Elec. 
machinery, £470. Napier: Elec. machinery, £180; unenumerated, £37. Brisbane. 
Elec. machinery. £182; unenumerated. £349. | 

Arrica.— Durban, Elec. wire and cable, £1,206; unenumerated, £815. Port Eliza- 
beth; Elec. machinery. £87; unenumerated. £396. Delagoa Bay. Unenumerated, £40. 
Part Town. Elec. machinery, £63; urenumerated, £195. East London. Unenumerated, 


CHINA.— Shanghai: Unenumerated, £231. Hone Kong. Elec. wire and cable, £27: 
unenumerated, £28. Hankow: Unchumoeratej, £28. 

INDIA. CEYLON AND INDO-CHINA.--Bombay. Wire and cable, £344 ; telezrapn material, 
£40; machinery, £451 ; unenumerated, £411. Calcutta: Wire and cable. £1,251 ; elec. 
machincer:', £725 ; unenumera‘ed, £494. Madras; Unenumerated, £189. Karachi: Elec. 
machinery,£76; unenumerated, £368. Ceylon. unenumerated. £276. Singapore. Elec. 
machinery, £136: unenumerated, £207. | Riera: Unenumerated, £110. Penang: 
Elec. machinery, £67; wire and cable, £283; unenumerated. £376. Port Swellerdian: 
Unenumerated. £160. 

Canana. — Toronto: Unenumerated, £80. Montreal: Elec. machinery, £163; un- 
enumerated, £619. 

BurMa.— Rangoon : Unenumerated, £755. 

FRANCE.— Havre. Elec. wire and cable. £2.876. Boulogne: Telezraph material, £410 ; 
unenumera*ed, £100. 7report;. Elec. machinery. £12. 

SourH AMERICA.—--Buenos Ayres: Elec. machinery, £21 ; wire and cable, £30; un- 
enumerated, £50. Rio de Janeiro: Unenumerated. £77. 

West lNpiEs.— Mauritius: Unenumeratel, £20. Barbados 
Si. Vincent. Unenumerated, £35. 

Bnazit.— Pelotas: Unenumerated, £2,240. 

HoLLAND.— Retterdam . Unenumerated. £117. 

Belawan» Unenumerated, £90. 

Socrahaya: Elec. machinery. £13; unenumerate3, £40. 

CHANNEL ISLANDS.—Elec. machinery, £263. 

Kilmdini: Unenumerated, £53. 

EsvPr.-—Port Sudan: Unenumerated. £20. Port Said: Telegraph material, £135. 

Spain.— Valencia. Unenumerated, £11. 

Portucal.-—Lisbon. Unenumerated, £20. 

JAPAN.— Kobe: Unenumerated, £54. Yokohama: Unaezumerste3, £53. 


IN TRANSIT. 
Sydney: Elec. lamps, £220. l 
FOREIGN GOODS DUTY (paid and free.) 


Bomboy:  Uncnumerated, £184. Singapore: Unenumerated, £21. Alexandria: 
Unenumerated, £18, Pori Evvizabeth: Unenumerated, £22. Rio de Janeiro: Un- 
enumerated, £22. Christchurch: Unenumerated, £26. Madras: Unenumerated, £129. 
Hong Kong: Unenumerated, £513. Sydney. Unenumerated, £36. Tokiz’ Elec. 
machinery, £66. . . 

NorTE.—The large number of items in these official returns under the 


misleading heading ''unenumerated " relate to what is described as 
** electrical goods ” and *' electrical materials." 


Unenumerated, £64 


LEGAL INTELLIGENCE. 


Tremway Rating. 

On Monday the House of Lords (the Lord Chancellor, Lords Atkinson, 
Parker, Sumner and Parmoor) concluded the hearing of the appeal of the 
London County Council against a decision of the Court of Appeal. The 
point in dispute was whether the County Council were entitled to a 
mandamus calling upon the Islington Assessment Committee under 
sec. 47 of the Valuation (Metropolis) Act, 1869, to appoint a valuer to 
make a provisional valuation list showing the reduction in rateable value 
of the County Council's tramways in the Borough of Islington owing to 
the competition of motor omnibuses. It was alleged that in 1912 and 
1913, owing to the eompetition of motor omnibuses, the gross receipts 
from the tramways had fallen from 11-42d. per car-mile to 9-05d., and on 
April 4, 1913, a requisition by the London County Council was served 
on the Islington Borough Council, as overseers of the parish, requiring 
them fo send to the Assessment Committee a provisional valuation list, 
showmg the reduction m the rateable value of the tramways, on the 
ground that they had been reduced in value within the meaning of the 
section. The Borough Council declined to accede to the requisition, 
and on the application of the London County Council the Assessment 
Committee came tothe conclusion that there was no prima facie evidence 
of such a reduction as was contemplated by the section, and therefore 
they declined to appoint a valuer. The County Council then applied to 

a Divisional Court for a mandamus directing the Assessment Committee 
to appoint a valuer, and the Court ordered that the mandamus should 
issue, but the Court of Appeal, Lord Justice Vaughan Williams dissenting. 


discharged this order on the ground that no prima facie case of a reduc. 
tion in value resulting from a cause of a permanent nature had been 
made out. 

Mr. Ryne, K.C. (and Mr. Konstam), on behalf of appellants, contended 
that in ascertaining whether there was a reduction in value of the tram. 
ways within the meaning of the section referred to the comparison was 
to be made between the actual year in question and the immediately 
preceding year, and not between the actual ycar and the year imme. 
diately preceding the quinquennial list. 

On the conclusion of appellants’ arguments the LORD CHANCELLOR 
intimated that their lordships were of opinion that the comparison should 
be made between the year in question and the year immediately pic. 
ceding the quinquennial valuation list. 

After hearing counsel for respondents, the Lorp CHANCELLOR, aftcr 
expressing the opinion that it was not necessary that the provisional list 
should show a reduction, intimated that their lordships would allow the 
appeal, but that the form of the order for a mandamus would be altered 
so far as it provided that the provisional list must show a reduction. 
They would give the reasons for their decision at a later date, 


Assessrcnt Appeal. 


At the Essex Quarter Sessions last week, Frinton-on-Sea & District - 
Lighting Co. appealed against the Frinton poor rate made on Oct. 19, . 


1914. 


Mr. W. Rype, K.C., who (with him Mr. C. E. Jones) appeared for the ` 


company, said the old assessment of the company's property was £350 
gross and £180 rateable. When a new valuation was made the figures 
were fixed at £825 gross and £375 ratcable. Notice of objection was given, 
and appellants appeared before the Tendering Assessment Committee, 
and the gross value was eventually reduced to £620 gross and 280 rateable. 
That. was followed by notice of appeal to the Quarter Sessions. But for 
their purposes that day they had to admit that the gross value was right, 
and the only question remaining was whether the deductions from the 
gross value to arrive at the rateable value were sufficient. 

Mr. Frank C. RYDE, architect and surveyor, gave evidence as to the 
valuation of the generating station, building,.&c. .It was a perfectly 
plain building, mainly of brick It could not have been erected for less 
than £3, 339. 

Mr. RoBERT HAMMOND gave evidence as to the valuation of the machin- 
ery and the cost of renewals and repairs. 

Mr. PAGE, K.C. (for respondents) submitted that the figures were per- 
fectly fair, and asked the Court to say that the amount deducted for 
maintenance, repairs, renewals and insurance was sufficiently large to 
entitle his clients to succeed. From about 1904 to 1911 or 1912 the pro. 
perty was assessed at £350 gross and £100 rateable, and there was no 
objection during those years against the £250 allowed for statuables. 

Mr. Chas. Fredk. Jones and Mr. H. Fuller, rating surveyors and valuers, 
and Mr. G. W. S. Hawes (Messrs. May & Hawes) gave expert evidence for 
respondents. l 

The Court allowed the appeal and reduced the rateable valuc from £280 
to £120. 


German X-Ray Patent.—On Wednesday the Comptroller General of 
Patents and Sir C. Dalton heard the application of Mr. Russell Wright 
(of Messrs. Newton & Wright) for a licence under patent No. 25.105 of 
1912 granted to à German named Bauer for the manufacture of a high. 
tension voltmeter to gauge the vacuum in the vacuum-tube of X-ray 
apparatus. The apparatus was said to be of considerable assistance 
to radiographers. Applicant explained that he would have to increase 
ita price from 7 to 73 guineas, because the demand for X-ray apparatus 
in this country was not one-tenth of what it was in Germany. The 
majority of German hospitals being run by the State, they had more 
money to devote to improvements. He offered a 5 per cent. royalty. 

The Comptroller-Gerneral of Patents intimated that a licence would 
be recommended. the terms of the royalty having to be considered. 


PARLIAMENTARY INTELLIGENCE. 


Private Bill Legislation.—In the House of Commons last week. the 
chairman of Ways and Means (Mr. Whiteley) said the number of private 
Bills promoted this Session was exceptionally small, and in the main they 
dealt only with urgent matters. He would undertake, however, to 
examine all the Bills, and where they contained proposals of magnitude 
or controversy to ask the promoters to drop those proposals or advise the 
House upon them when they came on for second reading. 

The Local Legislation Committee was then appointed. 

In the House of Commons on Monday Mr. Whitley announced that 
he had informed the promoters of the London Electric Supply Bill that 
in hix opinion the Bill was not one that the House ought. to be called 
"pon to consider in the present session. ‘The promoters had, therefore, 
decided to withdraw the Bill. 

In a report by the Board of Trade on the Private Bills of the Session 
it is stated that the total number of Bills relating to railways, canals. 
tramways, rail-less electric traction and electricity supply. gasand water 
is 52, compared with 112in 1914. The total capital proposed to be raised ia 
£28,301,969, compared with £19,666,170, an increase of £8,635,799. This 
total includes £12,000,000, which the London County Council proposed 
to raise under their Electricity Bill, now withdrawn, and £8,000,000 Fro- 
posed to be raised under the Bill promoted by the London electric light- 
ing companies, In 13 Bills reJating to tramways and rail-less elec 
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traction it is proposed to construct 35 miles of tramway and to raise 
capital aggregating. £696,809. Compared with 1914, the Bills show. a 
decrease of 13, and the capital a decrease of £347,072. 

The House of Lords Standing Order Committee have decided to dis- 
pense with the orders in the case of Halifax (Corporation Tramways Bill 
provided the proposed tramways in Brighouse, Hipperholme and Sowerby 
Bridge are struck out. 

The following bills have keen read a second time in the House of Com- 
mons :—Mersey Railway, Yorkshire Electric Power, Ormskirk Gas and 
Electricity and Plymouth Corporation Bills. 

In the House of Lords the Dewsbury Corporation, Liverpool Corpora- 
tion, Rnondda Urban District Council (Tramways Extension), Aberdare 
Urban District Council (Tramways, &c.), Halifax Corporation and Staly- 
bridge, Hyde, Mossley and Dukinfield ‘Tramways and Electricity Board 


. Bills have been read a second time. 


Yorkshire Electric Power Bill. Though many of the Rural Councils 
affected by this Bill have approved of its main principles, the Rural 
District Councils’ Association has passed a resolution expressing the 
opinion that the provisions of the Bill are contrary to the intention of the 
Electric Lighting Acts, and not in the interests of the districts within 
which the powers are sought. Mr. A. J. Lees. secretary of the association 
and Parliamentary agent, has been instructed to submit a memorandum 
to the Board of Trade setting out the views of the association on the Bill, 
and to take such further action as he may deem necessary. 


BUSINESS NOTIGES. 


The address of the Dussek Bitumen Co. has been changed to 
Empress Wharf, Bromley-by-Bow, E. Certain of the company's 
products will still be manuzacturcd at their Deptford works. 

Patent Development.— The proprictor of patent No. 9,647/1912, 
relating to " Electric circuit-breakers and the like,” desires to dispose 
of same or to grant licences thereunder. Inquiries to Mr. Hugo 
Tillquist, Malmskillnadsgatan, 26, Stockholm, C., Sweden. 

Plant for Sale.—Lceds Corporation have for sale an electric 
generator, motors, and dynamo motor panel, switehboard, &c. 
Particulars from Mr. A. J. Allsop, Park's Superintendent, Oakwood, 


toundhay, Leeds. 
BANKRUPTOIES, LIQUIDATIONS, &c. 


A receiving order has heen made against Geo. J. T. J. Parfitt, con- 
eulting electrical engineer, 11, Priory-road, Keynsham, near Bristol. 


A meeting :o receive an account of the winding up of the Ebro 
Light & Power Construction Co. (Ltd.) will be held at 232, Strand, 
(third floor), on March 22. 

A meeting to receive the account cf the winding up of the S:olz 
Electrophone Co. (London) (in vol. liq.) will take place on March 24 
ai the offices of Messrs. Whinney, Smith & Whinney, 43, Frederick's- 
place, Old Jewry, London, E.C. 

Mr. G. E. Corfield, Balfour House, Finsbury-pavement, London, 
E.C., has been appointed liquidator of the Leitner Electrical Co. (Ltd) 
with a committec of inspection consisting of Messrs. C. H. Prideaux, 
G. G. Davies, Wm: McLaren, Hy. Leitner and P. Sturdy. 

Geo. J. T. J. Parfitt, consulting electrical engineer, 11, Priory-road, 
Keynsham, near Bristol, has been adjudicated bankrupt. 

The first mee:ing of creditors of Jas. Wm. and Tom W. Tattersall, 
electrical engineers, Kimberley-road, Willesden-lane, London, N.W., 
took place on Friday last. Debtors stated that their business as 
motor and electrical engineers declined owing to the war. Liabilities 
£3,653 and assets £480. The matter remains in the hands of the 


Official Receiver. 


EAL DUUM UTI 
= ELECTRICITY SUPPLY. 
uH OOTTE 


EXTENSIONS. 
. Barking. —A sub-committee of the Electricity Committee is con- 
sidering the report of the electrical engineer (Mr. W. Holmes) upon 
the extension of plant and mains required to cope with the increasing 


demand for powcr. 

Hammersmith (London).-—lhe Borough Council is recommended 
to take up a loan of £10,000 from the London County Council for the 
electricity undertaking. é 

Reporting on a letter from the County Council, asking for observations 
as to what further action (if any) should be taken with regard to the 
supply of electricity in and near London, the Electricity Committee is of 
Opinion that in the interests of all authorities and companies concerned, 
steps should be taken to convene a properly representative conference 
to discuss the subject, with a view, if possible, of an agreed line of action 


being determined upon, - 


rd 


ii 


clerk, from £2 to £2. 5s. per week, 
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. Hull. —At the mecting of the Electricity Committee last week the 
acting electrical engineer (Mr. Magoris) was instructed to prepare a 
report on introducing electricity for lighting and cooking purposes in 
cottage houses and workmen's dwellings. 

Mr. Magoris submitted a report on the proposed extension of the plant 
at the generating station, and the chairman (Ald. Hanger) pointed out 
that it was a matter on which there should be no delay. He proposed 
that the particulars should be circularised and discussed at a late meeting 
and this was carried. 

Islington (London).—The Council have decided to lay a high- 
tension distributing main in Holloway-road, from Eden- grove to 
Bovay-place, at an estimated cost of £425, in order to give a supply 
cf clectrical energy to the Post Office premises. | 

Norwich. — Prcemisos in Duke-strect, which were recentl y acquired, 
are to be fitted up as a workshop for the electric supply depar t ment. 

Stirling.— The Council have recently been informed by the burgh 
electrical engines: (Mr. J. W. Papworth) that, owing to the addi- 
tional demand: made on the generating plant, the time had come to 
consider the advisability of increasing the capacity of tho works, and 
the Lighting Committee has been instructed to consider and report 
regarding the steps. to be taken to meet the demands anticipated in 
the near future. Powers were given to the Committee to consult 
Mr. James A. Robertson, borough clectrical engineer of Salford. 


JU 


GENERAL. 


Battersea (London). —Mr. T. P. Brogan has been appointed chair- 
man of the Electricity Committee for the ensuing three months. 

- Dublin.— The Electricity Supply Committee have now considered 
the estimates for the coming year. 

The Committee have to meet an increased expenditure of £20,000, of 
which the increase in the coal amounts to £15,000. The Committee were 
reluctant to increase the charge sufticiently to bring in this amount, as 
the City Electrical Engineer believed that by postponing certain work 
and effecting other changes he would be able to meet portion of the 
burden, After discussion, however, the Committee decided to recom- 
mend the Council to increase the charges by 4d. per unit on the lighting 
rates and 1d. on the power rate. 

Chipstead.— The applicant for a provisional electric lighting order 
for this district will apply to the Board of Trade to dispense with tho 
consent of the Rural Council. l 

On the other hand, the Council are of opinion that nothing should be 
done to facilitate the granting of the order until the new Urban District 
Council of Coulsdon and Purley were able to consider the matter, and 
they are asking the Board of Trade not to grant the order. ; 

Greenock.— At last weck's meeting of the Corporation it was 
reported that the output of electricity for January showed an increase 
of 4l per cent., compared with that of January, 1914. It was also 
reported that the Secretary for Scotland had authorised the borrow- 


ing of the additional £20,000 applied for. . ! 
Hackney (London).— The Borough Council is recommended to tak 
up a loan of £22,052 from the London, City & Midland Bank for the 


electricity department. z 

Huddersfield.—During the year ended Dec. 31 the income of the 
electricitv department was £52,518 and the expenditure £32,422, 
leaving £20,095, compared with £18,215 for 1913. 

After payment for interest, sinking fund, &c., the disposable balance 
is £4,025. Of this sum £1,925 was transferred to depreciation and con- 
eee account and £2,100 (£50 more than in 1913) was voted for relief 
of rates. 

Kingstown.--Mr. S. L. Brown, K.C., the Board of Trade arbitrator 
appointed to ascertain the amount of compensation to be paid by the 
Urban Council to the Dublin Southern District Electric Supply Co. 
for the transfer of the provisional electric lighting order consequent 
upon the decision of the Council to take over the scheme for the 
electric lighting of the town, has issued his award. He awards the 
sum of £3,607. 14s. 3d. as payment by the Council to the company 
for the transfer of the undertaking, and he directs that the Council 
shall also pay the costs, both of the Council and the company, inci- 


dental to the arbitration and award. 
Knaresborough.— The Rural Council have now agreed to allow 
Harrogate Corporation to extend their electric lighting area to this 
district, and no opposition will be offered to the application of the 
corporation for a provisional order. m 
Nelson (Glam.)--lhec formal inauguration of electricity supply 
recently took place. Current is supplied from a sub-station of the 
South Wales Electrical Power Distribution Co. | 
Tynemouth.—The Corporation are recommended to increase the 
salaries of the following officials in the electricity department as 


from April l next :— — | | | 
engineer, from £300 to £325 per annum ; 


C. Turnbull, junr., electrical 
J. Waller, engineer, from £3 to £3. 5s. per weck; H. T. Wilkins, chief 
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West Ham.—The Electricity Committee have made various in- | — Leeds.—In order to obviate the great wear of the surface of the 
creases of salaries, including that of the assistant mains engineer (Mr. | streets caused by heavy traffic it is proposed to carry the heavy 
W. Whitney) from £215 to £240 per annum, and those of the con- f loads by tramway. For this purpose it is proposed to construct 
structional engineer (Mr. G. Hale) from 47s. 6d. to 50s., the installa- | hopper waggons to be drawn over the tramway lines by electric 
tion inspector (Mr. H. Irons) from 45s. to 47s. 6d., and the assistant | locomotives. The waggons are to have a capacity of 10 tons each, 
draughtsman (Mr. J. C. Retzbach) from 35s. to 36s. per week. and a charge will be made of about 4d. per ton mile. 


. Willesden.—-In order to obviate complaints from consumers as to | Morecambe, —At their Jast meeting the Connal adopted the 
interruptions in supply, the electrical engineer (Mr. A. W. Blake) | Borough Surveyor's scheme for the extension of the tramways, &c. 

. recommends the installation of a battery at Acton-lane sub-station, Pus ` ' " T . 
at à cost (with buildings, cable, &c.) of about £5,862. Newcastle-upon-Tyne.—The estimates of the Tramways Committee 


. The Electricity. Committee, in view of present conditions, is reluctant | for the ensuing tinancial year show a surplus of £31,400, from which 
to enter into any heavy capital expenditure, but the Council is recom. f it is proposed to devote £18,000 to relief of rates. 


` 


mended to apply for sanction to borrow the above mentioned sum, and to Total income is estimated at £282,200, and -working and general es. 
defer the commencement of the works for such a period as will allow f penditure at £160,300, leaving gross profit £121,900. After providing for 
‘completion of same before next winter. interest, redemption, income tax, old horse car loan and loan for car 


station in power sheds and £8,000 for payments to dependents of em- 
ployees on military service, the net surplus will be £31,400, as stated 
LIGHTI NG, POWER & HEATING NOTES. above. It is estimated that £34,000 will be spent out of reserve during 
Brighton, —Oving to the military authorities having taken pos- | the year on renewal of lines and machinery. 
session of the workhouse, the Board of Guardians have been com- : 
pelled-to take various premises in the borough, and they have asked West Ham.—The tramways manager (Mr. J. 8. D. Moffet) has 
the Lighting Committee of the Corporation to treat the whole of | reported upon the provision of new tramcars. —— 3 
these premises as one consumer, and thus enable the Guardians to In May last tenders for 15 bogie cars and one single truck car were 
get the benefit of a reduced rate. The committee have, however, considered by the Tramways Committee, but, on the advice of Mr. Moffrt, 
declined te accededodho B plica tio who thought the prices quoted exorbitant, it was decided to leave the 
es i ‘ i matter in abeyance for the time being. Mr Moffet now reports that when 
Coventry.—The Electric Light Committee have offered to arrange | the matter was last considered he had good reason to believe that there 
for the electric lighting of the municipal workmen's dwellings which | Was a‘‘ ring " amongst the car body builders, and had it not been for the 
are being erected at Stoke. outbreak of the war, in all probability he would have succeeded in getting 
i tenders for the car bodies from a number of large carriage and waggon 
building firms in Belgium, as several high-class firms had obtained particu- 
Jars from him for that purpose. Apparently conditions have now altered 
considerably as he has recently succeeded in getting amended offers for 


The Committee will supply current not only to the houses erected by 
the Corporation, but to any other workmen's houses in respect. of which 
applications may be received, but the Housing Committee must. be re- 


sponsible for the payment of the charges. The scale of charges for three : 
and four lights respectively, will be May, June and July, 6d. and 7d. ; the car bodies and trucks, which bring the price down to a reasonable one 


April, August and September, 7d. and 8d.; February, March and | (£1.15 per car), or equal to an increase of about 15 per cent. on the 


- October, 8d. and 10d. ; November, December and January, 9d. and 11d. ; | PF ices prevailing in 1912-13. As the undertaking is badly in need of 
. or alternatively, the following flat rates: three lamps, 71d. per week ; | Mere cars, and as prices are not likely to fall for some considerable time, 


. . "P ; ‘or itt D a acoent 3 0 | 3 riri D 
four lamps, 9d. per week ; all the above charges including provision and the Committee recommends to accept tenders for 15 cars at £17,705. 
maintenance of lamps. | i Fhe Committee recommended the Council to adopt a report of Mr. 


The Housing Committee have adopted the flat rate and will include Put PUE e E of the D D nd 
, the charge for electric light in the rents, M the meeting of the City fat SUE Mir une QM TE ui n | us nee ai i La abite 
Council on Tuesday the recommendation was adopted. uture requirements of the service, A greatly Improved type 


PN VIP NES was brought to Mr. Moffet’s notice in May last. Tests carried out during 
Dundee.—The Harbour Trust is recommended to allow the Elec- the last eight months had been exceptionally good, the temperature rise 


tricity Committee to put down a new pumping station in the neigh- | being lower than could be got on any other type of tramcar motor running 
. bourhood of the Eastern Wharf for the Carolina Port Generating | in the Metropolitan area at present. It would more than pay the Cor - 
Saion  . poration to replace the whole of the present equipments by an equipment 
Electricity in Collieries.—In the report of D. Davis & Sons it is of the class referred to. The saving that could, be effected after com- 


wot é . . i ^ (* r E M ` 1 agt} 1 T 
stated that the electrification scheme at the collieries of Messrs. John | Pleting the change over of the equipments, is estimated ee pe 
Lancaster & Co. has been recently completed annum, making no allowance for the benefits that are bound to accrue 


i f from fewer breaks in the service. The replacement of the equipments 
Electricity in Paper Mills.— The Ellangowan Paper Co., of Miln- | would take about 18 months and cost £28,000. — 1t is proposed to refer 
gavie, have recently installed complete electric lighting and power | the matter to the Finance Committee with a view to providing the neces- 
plant at their mills. Electric current is being supplied by the Clyde | sary money to carry out the manager's suggestion. 
Valley Electric Power Co. 
Leicester.—On Tuesday the Council adopted à recommendation 


of the Watch Committee to adopt metal filament lamps for lighting TELEGRAPH AND TELEP HQNE NOTES. 


the main thoroughfares on the tramway routes. i , l 
; : : on C TT Radio-Telegraph Notes.—Radio-telegraph regulations have been 
School Lighting.—London County Council Education Committee | «cq by the Argentine Ministry of Marine for the working of the 


are about ses Barrett-street (Marylebone) School by direct em- radio-telegraph service of the Republic. The regulations which 
ployment of labour. affect merchant vessels provide that, unless specially exempted, 
ships carrying 50 or more persons must be provided from the time 


TRACTION NOTES. they are put in commission, with radio-telegraph equipment with 


Bradford.--The tramways department has discontinued the [ * minimum transmitting power of 200 kiloms. p miles) i i 
circular route cars, and cars from Bradford through Thackley to | *?7€ of river vessels and 500 kiloms. (310 miles) m m case i » 
Shipley will have their terminus at Nab Wood End. The new ser- | going vessels. The regulations (in Spanish) can seen , 


vices have been arranged for three months as an experiment. Basinghall street, London, E.C. . has been 
; Tt is announced that an Anglo-American agreement has be 


Croydon.— The Board of Trade have sanctioned a loan of £900 for | arrived at by the terms of which the confusion which has been ex 
the construction of a double line of tramways in the diverted portion perienced in tho operation of radio-telegrams in and about the neigh- 
of Cherry Orchard-road, to be repaid within 30 years. The applica- | pourhood of the Panama Canal (owing to the fusion of American 
tion was for sanction to borrow £1,480, but £580, amount of out- | naval and comisercial und. British naval messages) will be a voldsd: 
standing debt on works to be superseded, is to be paid out of re- | Certain hours of the day are to be set aside for the uninterrupted ust 
newals fund. of the ether by warships, and the remainder of the 24 hours will be 

Edinburgh.— Owing to the opposition of the men employed by the | utilised by the shore stations in connection with their messages 
Edinburgh & District Tramways Co., the directors have abandoned | without interference from naval operators. 


the proposal to employ women (ORC ] Rural Telephones.—1t is stated that there has been a great develop 
Electric Ambulances.—‘The Finance Committee of the Metro- | ment of the rural telephone system in the United Kingdom during the 
politan Asylums Board will pay £600 on account of the contract of last three years, upwards of 450 exchanges having been opened. 
* Cedes " Electrice Traction (Ltd.) for the supply of two electrically- cliiefl van small villages in the most purely rural parts of the country. 
driven chassis at £700. 800 rural call offices were opened in 1914. It is further stated that 
The vehicles have been delivered, fitted with ambulance bodies and | ho county in England and Wales is now without the telephone set- 
put into use, but the batteries are not quite satisfactory, and the con- ico At ner thie tau 1 taco lishment. It 
tractors have undertaken to supply more powerful ones without extra oe pparently this is regarded as a great accor l Um 
cast tothe board. In the meantune the ambulances will continue to run would surely be somewhat remarkable if cl enge is : 
on their present batteries, without the telephone, even in its rural districts. — 
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Australasia.—The “Commonwealth Engineer " savs the electric 
lighting plant for Jeparit (Victoria) is almost completed, and current 
will be switched on shortly. Nearly every house and shop in the 
town has been wired. 

The Municipal Council of Manly, a suburb of Sydney, has decided to 
consider the question of acquiring and running the local electricity works. 

A poll of the Mittagong (N.S. W.) ratepayers has resulted in a majority 
of votes in favour of the proposal to establish electricity supply works. 
The scheme is estimated to cost £3,523. 

The " Australian Mining Standard” says. the Commonwealth 
Postmaster-General ( Mr. Spence) has referred again tothe increasing 
loss on the telephone branch of his department. Last year the loss 
was £296,424, and for the previous year £221,280. 

In Mr. Spence’s opinion, the new system of accountancy adopted by 
the department had made it comparatively easy to place a finger on the 
exact losses upon the telephone service throughout: Australia, The 
" Australian. Mining Standard " snggests that it would. be even more 
satisfactory if it would enable a finger to be placed on the exact spots 
where the leakages are greatest, so that the remedy may be applied at the 
seat of the trouble ; and also it relates the following recent experiences 
of a well-known Melbourne suburban business man : About five months 
ago lie removed to new premises, and had a telephone installed; since 
then, although he has made no complaint, his instrument. has been 
changed twice. Other subscribers, however, declare. that. complaints 
actually made have to be repeated again and again before attention is 
given to them. 

: The first instalment of 90 out of 400 electric motors for the equipment 
of the Broadmeadows-Sandringham section of the Melbourne suburban 
railways has been delivered at Melbourne. Mr. F. B. Clapp, representing 
the General Electric Co. of New York, has also arrived to superintend 
their installation in the motor coaches. ‘The first bateh of new coaches 
to be turned out at the Newport railway workshops will number 120, and 
a large number of existing coaches are also to be electrically equipped. 
In connection with the overhead equipment of the roads, tenders were 
invited some time ago for mild steel bridging and masts, and a number of 
tenders were received from Australian firms and also, for several items, 
from the engineer of signals. The former were considered too high, and 
it was decided to accept the tenders of the engineer of signals for three 
out of five classes of bridging, and that of A. Challingsworth Pty. (Ltd.) 
for a fourth, while the other class is to be re-advertised. Two tenders 
from the engincer of signals for two out of eight classes of masts were 
accepted, and the remainder will be re-advertised. Whatever work the 
department cannot cope with at ita own works the Commissioners wish 
to have done as near home as possible ; hence the renewal of the oppor- 
tunity in the present instance. 

The Victorian Railways Commissioners have announced that the St. 
Kilda-Brighton electric tramway (which is a double line between St. 
Kilda and the power house at Elwood, and a single line thence to Brighton 
Beach) will be duplicated throughout, and provision was made in the 
Railway Loan Application Bill for the current ycar for £19.000 for the 
work of duplication. It wasthe intention to have the duplication of the line 
completed in time for the current summer season, but the requisite rails 
(for the supply of which a contract was entered into with Elders' Metal & 
Mercantile Proprietary (Ltd.)—a British firm) have been delaved at 
Capetown on the steamer “ Birkenfels," a German vessel, which was 
seized following upon the outbreak of the war. The Railway Com- 
missioners and consignees of other cargo on the vessel have now entered 
into negotiations with the Admiralty (through the Agent-General) for 
the release of the “ Birkenfels,” and it has been urged that the vessel 
should be brought to Australia under the control of the Commonwealth 
Government. £18,500 has also been provided on the Loan Application 
Bill for the construction of 10 bogie cars for the St. Kilda and Brighton 
line. The underframes and bodies of the cars will be manufactured at 
the Newport workshops. The additional power required for the in- 
creased haulage which these changes will involve, will at first be obtained 
from the Prahran-Malvern Tramways Trust, but when the power house 
at Newport, which will supply power for the electrified suburban railways, 
Is completed, the Commissioners will provide the additional and perhaps 
the whole of the power from that source. 

The Perth (W. Australia) electric tranways earned £116,774 during 
the year ended June 30 last, and the working expenses were £74,708, 
while, after all other outgoings, including interest (£21,545), were de- 
ducted, the net profit was £20,521. 

A proposal to substitute electric lighting for gas at Benalla (Victoria), 
coupled with the fact that the contract between the Shire Council and the 
Colonial Gas Association expires at the end of April, has led to the offer 
of the Association to sell its plant and gasworks to the Council for £10,000. 
Alternatively a reduction in the charge for gas is offered. 

The electric safety lamps intended for the South. Bulli (N.S.W.) Col- 
liery have not yet been delivered and are said to be on à German ship. 

Melbourne City Council has adopted the suggestion made by Mr. Milne, 
H.M. Trade Commissioner, that after giving the first preference to goods 
and materials of Australian manufacture, the second preference for all 
classes of goods, machinery and material should be given to the United 
Kingdom. 
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“ Tenders” (Melbourne and Sydney) says Lismore (Queensland). 
Council has declined to purchase the plant of the local electric lighting 
company at the price asked, ) 

The electric supply undertaking of the Donald (Victoria) Electric 
Supply Co. will shortly be taken over by the Shire Council. It has been 
decided to remodel the plant, and a battery is to be installed, Messrs, 
Lincolne, MacDougall & Demaine are the consulting engineers, 

Lilydale (Victoria) Shire Council has decided to obtain a report on the 
question of providing electricity for lighting and power. 

The Assistant Minister for New South Wales Railways recently stated 
that it was intended to convert the North Shore Railway to electric trac- 
tion, and should this prove successful other suburban lines leading into 
Sydney, and ultimately the Sydney to Newcastle line, would also be 
converted. Power for working the North Shore line would be obtained 
from the White Bay power house. 

Canada.— The Ontario Hydro-Electrie Commission is now supply- 
ing current in bulk to three townships, 102 municipalities, and over 
800 n ral industrial enterprises, At present. 82,000 H.P. is. distri- 
buted, and it is anticipated that by March 1 this will have increased 
to over 100,000 H.P. 

The chairman of the Commission (Nir Adam Beck) recently stated that 
apart from the. beuetit of cheap power to industries; the Province of 
Ontario would soon have LOOO miles of publicly-owned electric railroads 
and those would pav from the day they started operations, — Already, in 
some districts, electric power was being applied to farm work, Farmers 
were cutting their ensilage and filling their silos by electricity, and were 
commencing to use electrically-driven threshing machines, More even 
power was being secured than a steam engine could provide and fewer 
men were required for the work, The farmhouses, barns and stables 
were also lit by electricity, and power was used for domestic purposes 
such as washing and ironing, 


India.—The “Indiaman” states that Messrs. Crompton & (o. 
have obtained a licence for the supply of electricity in Agra. The 
company have agreements with the municipalities of Lucknow and 
Allahabad for the equipment of electricity works in those towns. 


“Indian Engineering" says the scheme for lighting Cawnpore 
electrically has been sanctioned by the Secretary of State, 


MISCELLANEOUS NOTES. 


Engineering Labour Disputes.—'l'he Departmental Committee 
recently appointed to inquire into and report on the question of pro- 
duction in engineering and shipbuilding establishments engaged on 
Government work have issued their report. 

The committee state that they have considered the question of dis- 
putes between employers and their workpeople which impair. or are 
likely to impair, the productive power of establishments engaged on 
Government work, and they are strongly of opinion that, during the 
present crisis, employers and workmen should under no circumstances 
allow their differences to result in a stoppage of work. Whatever may be 
the rights of the parties at normal times, the committee think there can 
be no justification whatever for a resort ta strikes or lockouts under 
present conditions, and, therefore, they submit for the consideration of 
H.M. Government the desirability of the immediate publication of the 
following recommendation to Government contractors and sub-con- 
tractors and to trade unions, and to request their adhesion to this recom- 
mendation :— ; 

" With a view to preventing loss of production caused by disputes 
between employers and workpeople, no stoppage of work by strike or 
lock-out should take place on work for Government purposes. In the 
event of differences arising which fail to be settled by the parties directly 
concerned, or by their representatives, or under any existing agreements, 
the matter shall be referred to an impartial tribunal nominated by H.M. 
Government for immediate investigation and report to the Government 
witha view to a settlement." ' 

The Government have intimated their concurrence in the committee's 
recommendation, and, with a view to providing the necessary tribunal 
indicated therein, they have extended the present reference to the Com- 
mittee by empowering them to accept and deal with any cases arising 
under the recommendation. 


G.E.C. Travellers’ Dinner. —On Friday last the G.E.C. travellers? 
“ At home ” was held at Kennan's Hotel, Cheapside, in close proxis 
mity to the company's head office. 

After everyone had done justice to a splendid repast, the company at 
once set themselves out for merriment and harmony. The function was 
ably presided over by the one and only Harry Bowthorpe, whose reper- 
toire of jokes and witty remarks kept the company in one continual roll 
of merriment. The usual toasts were honoured during the evening, and 
special prominence was given to the toast of the new directors (Messrs. 
Fletcher, Maurice and White), who, in their usual generous manner, had 
contributed financially towards the expenses of the evening. The toast 
to the chairman was given by Mr. Joyce, who summarised the vears he 
had been in the firm and testified to the esteem in whieh he was held by 
all with whom he came in contact. This was suitably replied to by the 
ehairman. A splendid musical programme was carried out under the 
direction of Mr. Hutson Orton, 
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TENDERS INVITED. : 
MULT 

Electric Meters, &e. | Electrical and Tramway Stores, &c. | = 
GRIMSBY Corporation invite tenders for the supply of motor- Borrox Elestricity Committee wans teade:s by n»»a March 4 


type Electric Meters during two vears. Form of tender and 
specification from the borough electrical engineer, Mr. W. A. 
Vignoles, M.I. E.F., end tenders to the Town Clerk, Municip:l- 
buildings, 170, Victoria-street, Grimsby, by March 8. See 
adverlisement. 

BIRKENHEAD Corporation want tenders by 9 a.m. March 9 
for supply of c.c. Meters and House Service Fuse Boxes. Speci- 
fications from the Borough Electrical Engineer. 

Hornsey Corporation want tenders by 4 p.m. March 16 for 
supply of Electricity Meters, Cables, Cable Stores, &c. Forms 
of tender from the Borough Electrical Engincer. 


Electrical and Tramway Stores, &c. 


BELFasT Tramways and Electricity Committee invite tenders 
for 12 morths’ supply of Materials, including Mill Furnishings, 
Packings and Asbestos Goods, &c., Trolley Wire, Overhead Line 
Materiel, v. bit. Insulated Cable, v.i.r. Cable and Wires, Elec- 
trical Accessories, Incandescent Lamps, Arc Lamp Carbons and 
Carbon Brushes; refined Trinidad Bitumen, &c., Fuse Wires, 
Wood and Stoneware Troughing, c.i. Street Box Frames and 
Covers, Conduits, Feeder and Pillars, Meters, m.d. Indicators, 
Automatic Time Switches and House Service Cutouts, &c. 
Tender forms from the city electrical engineer (Mr. T. W. 
Bloxam), and tenders to the town clerk (Mr. R. Meyer), by 
10 a.m., March 15. See also an advertisement. 


WREXHAM Town Council invite tenders for 12 months’ supply 
of Materials, including Meters, Oils, &c. Forms of tender from 
the borough electrical engineer (Mr. W. G. Pickvance), and 
tenders to the Town Clerk (Mr. Lawson Taylor) by March 17. 

BATTERSEA (London) Council require tenders by noon March 
2 for supply of Electricity Meters, Joint Boxes, Carbon and 
Metallic Filament Lamps, Troughing, Conduits, &c. Forms of 
tender from the Engincer, Electricity Works, Lombard- road, S.W., 

EpMoNTON Guardians want tenders by 9 a.m. March 10 for 
the supply of Electric Lamps, Ironmongery, &c. Forms of 
tender from the Clerk, White Hart-lane, Tottenham. 


The PowrLL-DurrFRvN Coat Co. (Lrp.) require tenders by. 


10 a.m. March 10 for the supply of Electrical Goods, Iron- 
mongery, Iron, Steel, Rubber, Asbestos, &c. Forms of tender 
from the Stores’ Manager, Aberaman Offices, near Aberdare. 
Tenders to the Directors, 101, Leadenhall-street, London, E.C. 


The Managers of the PopLar & Stepney Sick Asylum District 
require tenders by 4 p.m. March 9 for the supply of Electrical 
Goods, Ironmongery, &c. Forms of tender from the Clerk, 
Devon's-road, Bow, London, E. 

The Bedwas Steam Navigation Co., BeEpwa3, Mon, require 
tenders by 10 a.m. March 4 for 12 months’ supply of Electrical 
Goods, Iron and Steel, Oils, &c. Forms from the Secretary. 


ABERDARE Urban Council require tenders by March 6 for 
Years Supply of Cables, Meters, Joint Boxes, Lamps, &c. 
Specifications from the Manager Electricity Department. 


Tenders are required by first post March 10 for year's supply 
of Electrical Goods, Paints, &c., to Cheshire County Asylum, 
Parkside, MACCLESFIELD. Forms of tender from the Clerk. 

DuNDEE Tramways Committce require tenders by March 3 
for one year's supply of Armature Coils, Commutators, Mica, 
Carbon Brushes, lnsulated Tapes, Lamps, Switches, Rubber 
Goods, Trolley Rope, &c. Specification, form of tender, &c., 
from the general manager, Mr. Peter Fisher. 

SwINDON Corporation require teaders by noon March 13 for 
d.c. Meters, Fuse and Service Boxes and General Stores for the 
electricity and tramways departments. Specifications, &c., 
from the tramway manager, Mr. T. Medealf, Corporation-street, 
Swindon. 

Pontypripp Urban Council require tenders by March 8 for one 
year’s supply of Joint Boxes, Service Cutouts, Tramear and 

Overhead equipment Cables and Wires, Insulating Material, 
Meiers, &e. Form of tender, &c., from the Elestcical Engineer, 
Generating Station, Treforest, Pontypridd. 


. Edinburgh. 


for one vear's supply oi Joint and Se:vice Boxes, Jointin« 
Material, Wire, Meters, Motors, Startezs, Transformers, Cable 
Troughs, &c. Spcecitications from the Po-ough Electrical 
Envinee:. 

Dover Harbour Board require tenders by March 9 for one 
year's supply of Electric Cables and Sundries, Ironmonge:vy, 
&c. Schedules, &e., from the Board’s Offices, Castle-sireet, 
Dover. A . : 

Heston and IstEwoaTH Urban Council require tenders by 
March 6 for Electric Cables, Troughing, Boxes, &c., Electricity 
Meters, Electrical Sundries, Oils, &c., for 12 months. Forms of 
tender from the Surveyor, Council House, Hounslow. 


Wheatstone Receivers, Transmitters and Receiving Tape. : 
The Deputy Postmaster-General, Brisbane (Queensland) will 


receive tenders until April 7, for supply of Wheatstone Receivers 
and Transmitters (schedule 333) for the AUSTRALIAN Comox- 
WEALTH Pcstmaster-General’s Department. ` Specifications from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 
Tenders are invited for the supply of white Wheatstone 
Receiving Tape (schedule No. 1,168) to the Australian Common- 
wealth Postmaster-Gencral’s Department. Speci ‘ications from 
Commonwealth Offices, 72, Victoria-street, London, S.W. Ten. 
ders to Deputy Postmaster-General, Melbourne, by March 16. 


Tramways Reconstruction. 


Loxvox County Council re yuize tenders by I1 a.m. March 16 
for the reconstruction of the underground conduit system of the 
tramways in Granze-road, Southwark Bark-road, Raymouth- 
road and Rotherhithe New-road (about 3 miles single line). 
The contract will include pavinz of stree: widenings. Speci- 
fication, &c., from the Chic? Engince”, Spring-gardens, S.W. 


Motor Converters, or Rotary Convert»rs and Transformers. 


SALFORD Corporation invite tenders for the supply, delivery 
and erection of three Motor Converters, or Rotary Converters 
and "Transformers of 1,000 kw. cach and one of 500 kw. Speci- 
fication and conditions of contrac* from the borough electrical 
enzineer, Mr. J. A. Robertson, Electricity Works, Frederick- 
road, Salford. Tenders to the town clerk, Mr. L. C. Evans, 
Town Hall, Salford, by Saturlay, March 6. 


Structural Steelwork. . 


Bury Corporation want tenders by March 8 for St-uetaàl 
Nteclwork of generating station extension. Specifications, &«., 
from the Borough Engineer. | 


Wiring and Fittings. 


West Ham Guardians require tenders by 10 a.m. March 4 
for three months’ supply of Electrical Fittings, &c. Forms of 
tender from the Clerk. 

NEWPORT (Mon.) Guardians want tenders by March 2 for 
supply of Electric Light Fittings, Ironmongery, &c. Forms of 
tender, &c., from the Clerk. 

HUDDERSFIELD Corporation want tenders by 10 a.m. March 2 
for Wiring a new Tuberculosis Hospital at Bradley Gate, Hud- 
dersfield. Forms of tender, &c., from the Borough Engineer. 

FiNsBURY (London) Council require tenders by noon March I 
for six or 12 months’ supply of Electric Fittings, &c. Forms of 
tender from Borough Surveyor, Town Hall, Rosebery-avenue, E.C. 

EDINBURGH Corporation require tenders by March $ fo: 
Electric Lighting at the Labour Exchange Offices, Grassmarket, 
Specification, &c.. from the Engineer, Electricity 
Supply Station, Dewar-place, Edinburgh. 

"Mie Enp (London) Guardians require t2nde:s by noon 
March 2 for the supply of Electrical Fittings, &c. Forms ol 
tender from the Clerk, Bancroft-road, Mile End, E. 

St. Mary, IsrtxGTON (London) Guardians require tenders by 
March 9 for six oz 12 months’ supply of Ele»i-ical Fittings and 
Sundries. Forms of tender from the Clerk, St. John's-road, 
Upper Holloway, N. 

Tenders are required by 4 p.m. March 10 for 12 month’ 
supply of Electric Lamps and Fittings, &c.. tə Richmond 
Asylum, Grangegorman, DuBLIN. Forms of tender from te 
Storekeeper. 
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Railway Stores. 


The GREAT CENTRAL RarLway Co. invite tenders for the 
supply during six or 12 months of various S.ores, and Materials 
including Electric Light Wires and Cables, Globes and Shades, 
Carbons, Casing, Accessories and Lamps, Telegraph Materials, 
Samples and patterns may be seen in the 
Public Hall of the Conservative Club, Gorton-lane, Manches;er, 
Specifications and forms of 
tender from Mr. Walter Williams, Stores Superintendent, Great 
Tenders to the secretary, 
Mr. Oliver S. Holt, Marylebone Station, London, N.W., by 


Wire, Oil, Tools, &c. 
between Feb. 22 and March 1. 
Central Railway, Gorton, Manchester. 


10 a.m. Tuesday, March 2. 
EL:eiric Coal Waggon. 


IrronD Council require tenders by noon March 9 for supply 


of.an Electric Coal Waggon. Particulars from the Clerk. - 


Telephone Cable. Eoy 


KixcsTON-UPON-HuLL Council invite tenders for the supply 
Specifications and forms of 
tender from the manager and engineer, Mr. T. Holme, and 
tenders to the Chairman of the Telephone Committec, Telepko te- 


of Air Space Telephone Cable. 


buildings, Mytongate, Hull, by 10 a.m. March 2. , 
Tramway Cars, Equipment, &c. 


Melbourne, Brunswick and Coburg. Tramways Trust require 
tenders by noon March 10 for supply of Car Equipments and Air 
Brakes for single-type trucks ; Single Truck Combination Car 
Bodies; and Wheel Guard Equipment and Operating Gear. 
Specifications from the offices of the Trust, CoBuRG (Victoria), 


and tenders are to be sent to the Chairman at that address. 


Telephone Material. 


The time for the receipt. of tenders by the Deputy Postmaster- 
General, Brisbane, for the following contracts for the Avus- 
TRALIAN COMMONWEALTH Postmaster-Gencral’s Department has 
been extended to 3 p.m. March 16: (1) Common Battery Mul- 


tiple Switchboard (Schedule 290), (2) Automatic or Semi-auto. 
matic Switchboard, with Associated Apparatus (Schedule 291)- 
Specifications from Deputy Postmaster-General, Brisbane. 


Testing Instruments, &c. 
SypNeEy (N.S.W.) Corporation require tenders by 3 p. m. March 


15 for supply and erection of Transformer Testing Apparatus 
(contract No. 339). Specifications from City Electrical Engineer 


Motor-Generator, Power Board, &e. ` 
Tenders are invited for the supply of a Motor-generator, 
Power Board, &c., to the AUSTRALIAN COMMONWEALTH Post- 
master-General's Department. Tender form, specifications, 
&c., may be obtained from the Commonwealth offices, 72, 
Victoria-street, London, S.W. Tenders to the Deputy Post- 
mcs'er-General, Brisbane (Queensland), by March 10. 


Telegraph Cable. 

Tenders will be received until April 9 at the Registro Genezal 
de Telégrafos, Direccion Gencral de Correos y Telégratos, Calle 
de Carrctas, 10, Madrid, for the supply and delivery of Under- 
ground Telegraph Cable for connecting thc station: of Cadiz and 
Teneriffe with their respective transatlantic cable bases. 
" Madrid Gazette " of Fcb. 8, containing the conditions of tender 
&c., (in Spanish) may be seen at the Board of Trade, 73, Basiny- 
hall-strcet, London, E.C. 


COTTAM 
TENDERS RECEIVED AND ACCEPTED. = 
LLLA DD TIT 
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LONDON County CovNolL.— The following tenders were received 
for the supply and ercetion of two 8,000 kw. turbo-gencezators at 
Greenwich station ; — 

British Westinghouse Electric & Mfg. Co. (accepted), £62,003 ; Cole. 
Marchent & Morley (incomplete), £15,313. 10s; British Thomson- Houston 
(Incomplete), £51,070 : J. Howden & Co. (incomplete), £55.161 and 
£56,720 ; Maschinenfabrik Ocrlikon. £57.600 : Fraser & Chalmers 
158.012. £59,709 and £63,810; Escher, Wyss & Co. £04.016 and 
106.311 : Willans & Robinson, £64,620, £65,619, £66,795 and £67.442 ; 
Brush Electrica] Enginccring Co., £67,062 ; Dick. Kerr & Co.. £68,100. 

The County Council have also accepted the tender of Walter Scott 
(Ltd.) for track rails and fastenings, at £28.340 (Bolckow, Vaughan & 
Co. tendered at £29,575. 10s.). For conductor rails the tender of 
Frodingham Iron & Steel Co., at £17,150, has been accepted. 

West Ham.— The Tramways Committee recommend the 
acceptance of the iollowing tender: for iramears :- - 
pn Electrical Engineering Co., 15 car bodies and trucks ; British 
.'omson- Houston Co., equipments and brakes; British. Westinghouse 
Elec. & Mfg. Co., controllers. The total of the contracts is about £17,100. 
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WILLESDEN.— The Council is recommended t5 accept the tender 
of the British Thomson-Houston Co. (at £665) for renewing the h.t. 
switchboard at Salusbury-road sub-station. 

WALTHAMSTOW.—The Finance Committee recommend the rc- 
newal o£ contracts with the following for 12 months’ stores for the 
electrici:y department from April 1 :— 

Liverpool Electric Cable Co., Dussek Bitumen ('o., British Insulated 
& Helsby Cables, Electrical Mfg. & Supplies Co., C. €. Wakefield & Co., 
Stern-Sonneborn Oil Co., A. B. Gross & Co., Vacuum Oil Co., W. Wood & 
Co., Anti-Attrition Metal Co., L. Andrew & Co., Imeson & Finch, Docker 
Bros., R. Kearsley & Co., J. H. Tucker & Co. 

Osram Drawn WIRE Lamps ron Hoxe KoxNc.—The General 
Electric Co. of China (Ltd.) has secured the contract for all the 
Government requirements for Osram drawn wire tungsten lamps and 
clectzieal supplies for Hong Kong for the year 1915. 

Hackney (Lonpon).—The Council is recommended to accept the 
tender of Rice & Son (at £698) for foundations and additional flooring 
for the 5,000 kw. turbo-alternator and auxiliary plant at Millfield- 


road generating station. 

BATTERSEA (LoxspoN).—The Electricity Commitee has accepted 
the tender of the British Westinghouse Co. (at £6,525. 10s.) for 
additional plant required in connection with the scheme for the supply 
of energy in the Nine Elms district. The cables, &¢., required will be 
procured from Callender’s Cable & Construction Co. 

TAURANGA (N.Z.)—The municipality has accepted the tender of 
the Brush Electrical Engineering Co. for the supply of hydro-electric 
plant and transformers. 

ConNAH s Quay.—The Urban Council have conditionally accepted 
the following tender: :-— 

J. H. Bardsley, generating station buildings, £326 ; Crowther & Osborn 
(Ltd.), generating plant and equipment, £1,401; Johnson & Phillips, 
electric mains and public lighting, £1,455. 

STEAMSHIP LiGHTING.—The Booth Steamship Co. has accepted 
the tender of the Edison & Swan United Elecirie Light Co. for the 
supply of Royal Ediswan metal and carbon filament lamps. 

MaAiNs CoxTRAcT.-—Nobel's Explosives Co. have placed an order 
with Johnson & Phillips (Ltd.) for overhead power mains for their 
factory in Scotland. 

Government Contracts.—The following contracts were placed by 
the British Government Departments during January :— 

War Office'—Thos. Bolton & Sons, British Insulated & Helsby Cables, 
Craigpark’ Electric Cable Co., W. T. Henley's Telegraph Works Co.. 
Hooper's Telegraph & India Rubber Works, Liverpool Electric Cable 
Co., Shropshire Iron Co., Siemens Bros. & Co., Fredk. Smith & Co., 
Ward & Goldstone and Yorkshire Cable Co., electric cable and wire ; 
J. C. Fuller & Son, India Rubber, Gutta Percha & Telegraph Works Co. 
and Siemens Bros. & Co.. electric cells; Austen Motor Co. and Boulton 
& Paul, electric generating sets; Craigpark Electric Cable Co., sheet 
gutta percha; Drummond Bros., electric lathes; Automatic Telephone 
Mfg. Co.. Gent & Co. and New Phonopore Telephone Co., telephone sets 
and parts; W. N. Brunton & Sons, Connolly Bros., London Electric 
Wire Co. & Smiths and Siemens Bros. & Co., steel wire ; S. Dixon & Co., 
clectric lighting of huts at Riby Park ; Edmundson's Electricity Corpn., 
electric lighting of huts at Scott’s House, Newcastle and Whitley Bay ; 
Siemens Bros. Dynamo Works, electrical work on Pinehurst estate. 

Crown Agents for the Colonies,—British Thomson- Houston Co., turbo. 
alternator; J. Spencer (Ltd.), telegraph poles. &e. 

India Office.—Marconi's Wireless Telegraph Co., wireless apparatus ; 
Edison Accumulators, accumulators ; Lancashire Dynamo & Motor Co., 
boosters ; Automatic Telephone Mfg. Co., exchange extension ; General 
Electric Co., telephones. - 

Post Office.—British L. M. Ericsson Mfg. Co., protective apparatus, 
telephone apparatus and ebonite parts ; Automatic Telephone Mfg. Co., 
telephone apparatus ; Western Electric Co., telephone cable and appa- 
ratus, extension of power plant, London Wall exchange, exchange equip- 
ment Hammersmith and Sutton; India Rubber, Gutta Percha & Telec- 
graph Works Co.. submarine cable: Telegraph Construction & Main- 
tenance Uo.. submarine and telegraph cable ; British Insulated & Helsby 
Cables, telephone cable and bronze wire ; Siemens Pros. & Co., tele phone 
cable, insulated copper wire and ebouite parts; Pecl Conner Tele phone 
Works. telephone apparatus and exchange equipment Perth; Milner's 
Safe Co., telephone apparatus; W. T. Glover & Co., telephone cable ; 
Taylor, Tunnicliff & Co.. insulators ; Everitt & Co., manganese chloride ; 
Bavliss, Jones & Bayliss, and Guest, Keen & Nettlefolds, insulator 
spindles ; Doulton & Co., troughing aud cover; Baxendale & Co., lead 
tube; T. Bolton & Sons, Shropshire Iron Co. and F. Smith & Co.. 
bronze wire; Connolly Bros., insulated bronze wire; Shropshire Iron 
Co., copper wirc. 

Commonwealth Contract.—The Australian Commonwealth Post- 
master-Gencral’s Dept. has placed an order with Gardner, Waern & 
Co. for an clectric generating set, comprising 50 H.P. Diesel engine 
directly coupled to a d.c. generator of 35 kw., with double fuel tank, 


switchboard, spares, &c., amounting to £1,000. The plant is re- 


Guired in connection with the erection cf a radio-t^legraph station at 
Woodlark Isand. 
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` COMPANIES’ MEETINGS AND REPORTS. 


Notting Hill Electric Lighting Co. (Ltd.) 

The twenty-eighth ordinary general meeting was held on Tuesday. 
Sir WILLIAM Crookes, O.M., P.R.S., presiding. 

The MANAGER AND SECRETARY (Mr. R. G. Rawkins, F.C.I.S.) 

read the notiee convening the meeting and the report of the auditors, 
. The CHAIRMAN said: Gentlemen, taking the accounts seriatim, 
it will be seen that there is no change in regard to new capital. On 
capital account we have spent £4,128, chiefly for mains and meters, On 
the credit side the statement shows that we have spent £42,768 in excess 
of the capital received, for which we have had recourse to our reserves, 
The revenue account will, 1 think, be considered satisfactory in all the 
circumstances, and | hope vou will agree that it reflects credit upon the 
whole of our staf. The gross profit shown is £25,720. Even after allow- 
ing for the increased income tax, expenses are nearly £300. below the 
previous year; (he profits are £24,221. against £24,465, showing a 
reduction on revenue of £527 due solely to the war regulations imposed 
by the Government, compelling consumers to reduce their lighting. Up 
to the end of September our revenue each quarter showed a nice increase, 
but the last quarter was disappointing, and we estimate the loss in net 
revenue at about. £2,000. We are still suffering considerably, and 
obviously we must continue to do so until the Government are able to 
remove the restriction as to lighting. We have allocated £3.000. to 
depreciation as usual, and after allowing for the other items there is a 
net balance of £15,123 for division. Allowance has also been made for 
the bonus to the staff. under our co-partnership scheme, which you may 
remember is based on the amount of profit available for dividend on the 
ordinary shares. The staff appreciate this concession, and will receive an 
addition of about 8 per cent. to their wages. The total reserve to be 
carried forward is £45,545, a very satisfactory sum. We charged against. 
the fund last vear £605 for meters, which were too old for further service, 
and with the metal filament lamps it is more than ever necessary that 
meters should be in good order, otherwise they omit to register when a 
very small quantity of current is passing. The Kensington and Notting 
Hill Joint. Debenture Stock Sinking Fund continues to increase at a very 
even rate, and we have contributed £17,532 to it; the total is £66,045. 
The balance is made up by the amount of the Kensington Company's 
contribution, and further by the Fund being invested at compound 
interest. which should result in the Company having a valuable asset. in 
1931 when the stock is redeemed. My annual table showing the progress 
of the Company from its ince ption, indicates that we added the equivalent. 
of 12,258 lamps of 8 c.p. during the year. which is more than for many 
vears past, and it is only the restricted lighting of London that has 
prevented the accounts from indicating a corresponding increase in 
revenue, In addition to our loss of revenue we have also been hit in 
another way by the war. as we had on order at Wood-lane a new generating 
set, which was guaranteed to reduce the cost of production considerably, 
and should have been running by now. However, just as it wasready for 
delivery the Government commandeered it for very important work of 
their own, and we shall probably not get delivery of another set until the 
end of the vear. ; 

Sir William Crookes then referred to the Bills which have been 
promoted this session on the subject of electricity supply for London, and 
to the loss bv death of Sir Joseph Swan. He concluded by moving the 
adoption of the report and accounts, and the payment of the dividend of 
5s. per share as therein set out. 

Mr. ARTHUR ELLIS FRANKLIN, J.P., seconded the motion, 
which was carricd unanimously. | l 

The retiring directors, Sir William Crookes and Mr. Lionel Jacob. and 
the retiring auditors were then re-elected, and a cordial vote of thanks to 
the chairman and the engineers and staff of the company brought the 


proceedings to a close, 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. J. BROWNE 
MARTIN in the chair. l »" 

The MANAGER (Mr. L. H. Hordern) having read the notice calling 
the mecting and the auditors’ report. 
" The CHAIRMAN, after feclingly referring to the death of Lord 
Suffield, said: We have recommended a reduced dividend for the 
half-year, It would be possible to pay the full 10 per cent. but this 
would have left us with a much smaller sum to carry forward, and we felt 
we could not recommend such a course in view of the present situation. 
For the war has not only reduced our receipts, but it has also increased 
our expenses, and may possibly do so still more. The Government 
regulations as to lights had the effect. during the last quarter of the vear 
of considerably reducing our sales for lighting. Coal has increased in 
cost, and is still going up. Carbons for street lighting cost much more 
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than they did. We have also had to spend money on the protection of 
our stations, as you will see from the accounts. Then over 60 of our 
officials and men are serving with the Colours, and we have promised to 
pay their wives or dependents half wages during the war, and to keep 
their places open. These half wages amount to over £3,000 a vear, 
which has necessitated some readjustment of duties. We have also 
thought it right to subscribe to the War Funds the amount shown in the 
account. This will show you, I think, that we have had a good deal to 
contend with, and it is for you to judge how far we have been successful. 
We have not increased our charges for supply, we have maintained our 
full rate of depreciation, and we have only reduced our dividend for the 
year by 1 per cent, Had it not becn that everyone belonging to the 
Company has put his shoulder to the wheel such a result would have been 
impossible, and 1 am sure vou will desire me to thank the staff and work. 
men of the Company, who, L ean assure vou, are just as anxious for the 
success of the Company as ate the shareholders and Directors. 

| desire to draw your attention to the valuation of our investments. 
There was the choice of valuing them at three dates, namely, December 31, 


| 1913. as the insurance companies are doing with the approval of the Board 


of Trade, the end of July, 1914€ as the banks have done, or December 31, 
12914. The latter date would give no result of any practical value, A 
date just before the war would have been possible, but credit. was then 
beginning to be shaken, and we thought that as our investments are not 
intended for sale, it was better to follow the insurance companies. We 
have increased our investments by taking up £25,000 of the War Loan. 
The supply of coal continues to cause anxiety. Deliveries are uncertain 
and irregular, and prices have gone up considerably. Both electric and 
gas companies have represented to the Government the difficulty they 
are in, and something has been done lately to improve matters. But we 
think it should be possible to obtain a regular supply at a reasonable rate, 
and we feel there is room for some improvement in both these points—an 
improvement which only the Government can ensure. With regard to 
carbons for street lighting, no reduction in price can be expected for 
some time to come. Our expenses, therefore, are not likely to decrease 
during the war. Our receipts will also be reduced so long as the present 
lighting arrangements are necessary. The greater part of the loss is due 
to reduced shop lighting. but this, I am pleased to say, will not be so 
heavy in the summer as in the winter. You will probably have seen in 
the newspapers that the L.C.C. produced yet another bill to absorb us all, 
but this bill has been dropped. With nine other companies we 
joined in promoting a bill for forming a company to take over and 
utilise to the best advantage the existing resources of the companies 
supplving electricity in London with a view to providing eventually one 
uniform system of supply. The Government have, however, decided 
that this bill is contentious and therefore cannot proceed. 1 now move 
the adoption of the report. 

The Right Hon. W. HAY ES 
motion. : 

Answering a question on the subject of coal supply, 

The ENGINEER-IN-CHIENF (Sir A. B. W. Kennedy) said : The share- 
holders may like to know that during the last half of the year 1914 our coal. 
speaking for our station here only, was only about 8d, per ton more than 
in the last half of 1913, but during the last six weeks there has been an 
increase of something like 3s. ; and at Grove-road, from which we get the 
greater part of our supply, the increase has been on the average very 
considerably greater. This company has adopted the policy of gettingall 
the coal they can, and we have managed to maintain ourstocks. I do not 
think we have any reason to be anxious, but, undoubtedly, the price now 
and in the future will be very much more. As the Chairman has said, it is 
mainly a question of getting the coal up from the collieries. The Govern- 
ment have put some ships at the service of the gas and the electric lighting 
companies, but they have hardly become useful, and we have to pay the 
freights, which are very high. 

The resolution was then carried unanimously. 

Resolutions approving the dividend, re-electing the retiring director 
(Mr. C. S. Gilman, A.P., and Mr. E. Goulding, M.P., and the reining 
auditors, were then approved, and a vote of thanks to the chairman, (he 
directors und the staff of the company terminated the proceedings. 


FISHER. P.C., M.P., seconded the 
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ABERDEEN SUBURBAN TRAMWAYS CO.—The profit for the half-vear 
ended Jan. 31 was £1,154, and with sum brought forward the amount 
available is £2,445. 11s. 2d. The directors regret that the profit for the 
half-year shows a decrease, due largely to the war and to increas 
taxation. The directors have been approached by the Corporation with 
a view to the purchase of the company’s undertaking, and negotiations 
are still pending. 


CENTRAL LONDON RAILWAY CO.—Lord Geo. Hamilton stated at the 
mecting last week that the war had affected their receipts. The gross 
receipts from railway working amounted to £244,691, a decreas of 
£10.146, and the car-mileage had decreased by 466.591 miles, sbout 7 pet 
cent. The company had considered it expedient to post pone embarking 


depression in Argentina. 
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JARROW & DISTRICT ELECTRIC TRACTION. 00. (LTD.).—The . total 
revenue for 19]4 was £7,870, an increase of £137. over 1913, _ After sie- 


:on new contracts, and thus certain extensions and improvements (the 
-widening of the tunnels at Holborn, the installation of escalators at 
Shepherd’s Bush, Oxford Circus and the Bank) were postponed. The 
Wood-lane extension, which would connect the line with Ealing, had been 
advanced, but progress had not been very rapid. 


` CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. 
(L'fD.)— The gross earnings during 1914 of the West.end undertakings 
from sales of current, rent, &c., were £142,086. Os. 10d., against 
£151,239. 16s. 1d. in 1913. The expenses (excluding depreciation) were 
£69,677. 5s. 1d., against £66,866. 2s. 10d., and the net earnings were 
£72,408. 15s. 9d.. against £84,373. 13s. 3d. After bringing in balance of 
-£18,000 from last year, paying interest on debenture stock and providing 
£22,000 for depreciation, the balance is £56,303. 13s. 2d., out of which 
there has been paid the dividend for the year on the preference shares 
(£18,000) and an interim dividend for the first half-year at rate of 5 per 
cent. per annum on the ordinary shares (£10,000), leaving a balance 
to be dealt with of £18,009). The directors recommend that a final 
dividend be paid on the ordinary shares for the second half-year at rate of 
5 per cent. per annum, making 5 per cent. for the whole year, absorbin 
£10,000, and that there be.transferred to general reserve £303. 13s. 2d., 
leaving £303. 13s. 2d. to be carried forward, The company has con- 
nected to its West-end mains a total equivalent of 708.470 (30 watt) 
lamps, inchiding 455,512 for lighting, 33.187 for heating aud 219,771 
(8.838 H.v.) for motive power. 

The gross earnings of the City undertaking from sales of current, rents, 
&c., were £153,689. 8s. 10d.. compared with £149,818. 12s. 9d. in 1913. 
The expenses were £86,983. 6s. 10d., against £80.638. 18s. 4d., aud the net 
earnings were £66,706. 2s., against £69,179. 14s. 5d. After bringing in 
balance of £18,000 from 1913, and paying interest on debenture stock, 
loans and advances, the balance is £54,367. 6s. 2d., out of which has been 
paid the dividend on the preference shares (£18.000), leaving 
£36,367. 6s. 2d., against £38.326. 165. 1d. The directors recommend that 
£18,307. 6s. 2d. be transferred to general reserve (income) account and 
£18,000 carried forward. ‘The company has connected to its City mains 
the total equivalent of 718,473 (30 watt) lamps, including 325,436 in 
lighting, 55,489 in heating and 337,548 (13,574 H.P.) in power. 


COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AYRES 
(LTD.)—Mr. S. F. Mendl, who presided at the meeting last week, said that 
the revenue had increased by £6,453, against an increase of £13,541 last 
year. Theadministration and general charges in Buenos Ayres amounted 
to £12,500, against £20,000 in 1912-13. The working expense ratio 


(54-72 per cent.) was higher than had been anticipated, following upon the 


They had sold the station at Pergamino and the 
Considerable 


expense ratio of new stations was higher in the early days. 
economy in the cost of the London administration would be apparent 
in the year. It was proposed to increase the capital by £50,000 in 
ordinary shares of £4 each to mect the liability under the agreement with 
the bankers. _ It was the intention of the board at a later date to reduce 
the ordinary capital in a drastie manner. The resolutions for the adop- 
tion of the report for increasing the capital and altering the articles of 


association were agreed to. 


COUNTY OFDURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.)— 
The report for 1914 states that the total connections to the company's 
System amounted to 81,887 N.P., an increase of 11,392 m.p. over the 
previous year. The balance (including £1,111 brought forward) is 
£25,057, of which £12,507 is absorbed by interest on loans and deben- 


The directors propose to pay a dividend of 4 per cent. on the 


tures, 
The question of depre- 


preference shares and to carry forward £2,549. 
ciation is being considered in connection with the scheme for writing 


down the capital. 

ELEOTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—Mr. R. W. 
Wickham presided at the meeting on Tuesday, and said thev had had a 
successful year, the net profit being £2,963, or £395 more than in 1913. 
The board recommended payment of a dividend at rate of 6 per cent. on 
the ordinary shares, the addition of £1,000 to reserve and the carryiug 
forward of £727. Further capital expenditure would be necessary during 
the year, and it was advisable to develop the coinpany as far as possible 
without making an appeal for more capital. "The directors felt that the 
reserve fund should be increased, and so solidify the undertaking. Re- 
garding the effect of the war, there was a lull at first in the sending in of 
applications for supply, but these were now coming in assteadily as before, 
and if such conditions continued the result for the present year should 
tuutinue to be satisfactory. The company now held electric lighting 
provisional orders for 16 districts in the West Riding, and the general 
position of the company was very satisfactory. 

FIFE TRAMWAY, LIGHT & POWER CO. (LTD.)—Thie accounts for 1914 
show a divisible balance of £19,271 after providing for debenture interest 
and redemption charges. A dividend of 3} per cent. is recommended on 
the ordinary shares, adding £3,000 to reserve and carrying £2,803 forward. 


GIANT’S CAUSEWAY, PORTRUSH & BUSH VALLEY RAILWAY & 
TRAMWAY CO. (LTD.)—At the recent mecting the directors’ report for 
1914 stated that the war and other causes had greatly affected the 

nances of the company. The number of passengers fell from 155,115 in 
1913 to 94,732 in 1914, a decrease of over 60,000, and the receipts from 
£4,635. 17s. 2d. to £2,783. 13s. 6d. Extensive but necessary repairs of 
the permanent way and overhead trolley system were carried out in the 
Winter of 1913-14. The number of miles run by electricity was reduced 
from 37,238 in 1913 to 32.170 in 1914, the cost remaining about the same 


(41d. per mile run), : 


‘dividends of £13,816. 
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ducting expenses (including interest on debentures and loans) and placing 
£800 to renewals, the surplus was £2,646. lls. With £1,028 brought 
forward the available balance is £3,674. lls. -The directors proposeto 
place £900 to reserve, to pay a dividend on the ordinary shares. af rate vf 
34 per cent. for the year and to carry forward £1,026. 108. 3d. -v 7^ 3 
EENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING €O: (LID.)—- 
During 1914 the number of houses and shops connected: with-the com- 
pany's system increased by 124 (from 4.817 to 4.911), and the energy 
consuming devices in equivalent 30-watt lamps by 6,528, from 482,384 - 
(14,470 kw.) to 488,012 (14,660 kw.). The net- profit available -for 
dividends is £14,020. 5s. 11d. Adding £2,558. 5s. 2d. brought forward 
and deducting interim dividends paid during the year at rate of 8 per 
cent. per annum on the ordinary shares, 6 per cent. per annum on the 
first preference shares to June 30 and 5 per cent. per annum on the sécond 
preference shares to Sept. 30., amounting to £7,575, the balanec is 
£9,003. lls. Id., out of which must be deducted the second. half- year's 
dividend on the first preference shares (£1,500) and provision for dividend 
on second preference shares from Oct. 1 to Dee. 31. (£625), WE 
£6.878. LIs. Id. Out of this the board recommend payment of a dividene 
at rate of 10 per cent. per annum for the last half-year, which will absorl) 
£5,250, making with the interim dividend already paid 90 per cent. for 
the vear on the ordinary shares, carrying forward £1,628, lis, 1d. The 
renewal and reserve fund account has been increased by the transfer o 
£9,745. 15s. 2d., and now stands at £131,884. Ss. 10d., of which sum 
£93,453. 16s. 4d. is the amount expended in excess of capital received, the 
balance being represented by working capital, investments and cash 
balances. The directors announce with regret the resignation of Mr. 
R. W. Wallace, K.C., who had been a director since the formation of the 
company, and they wish to place on record their high appreciation of his 
valuable services, especially in the earlier vears of the company’s under- 
taking. "They have filled the vacancy by the election of Mr. H.-W. 
Miller, who has been associated with the company from its commence- 
Mr. Miller has been appointed managing director. Wut ui 


PEDE 


ment. 

LANCASHIRE & YORKSHIRE RAILWAY CO,—At the meeting last week 
the chairman (Sir Geo. Armytage) said that the electrification of the 
Manchester and Bury line had so far progressed that it was not considered 
desirable to stop it when the war broke out. It was progressing satis; 
factorily, but would not be completed quite so early as would have been 
the case but for the war. The estimate of further capital expenditure 
for current year was £455,200, and the estimate in connection with the 
the electrification of the Manchester and Bury line accounted for £160,000. 


LANCASHIRE UNITED TRAMWAYS (LTD.)—The profit during the past 
year was £26,474. The receipts (compared with those for 1913) show an 
increase of £3,472, notwithstanding a decrease in traftic receipts of £1,889 
since the outhreak of war, Increase in expenditure was £4,651, duc 
principally to the additional expenses occasioned by working extensions 
and motor coaches, and to heavy cost of maintenance of permanent way, 
owing to increased wear and tear of track by heavy motor tratte. ‘During 
the year the rates of pay to emplovés had been increased. Interest and 
dividends from operating companies, &c., amounted to £14,437. After 
deducting debenture interest there remains £158, which has been ¢arried 
to depreciation account. There is also an undivided surplus on the year's 
working of the operating companies, after payment of interest and 
The depreciation and renewal accounts and 
amounts carried forward in the combined companies now amount to 
£38,743. | S LM 


LIVERPOOL OVERHEAD' RAILWAY CO.—Mr. H. C. Woodward state 
at the meeting on Tuesday that the war had affected cvery enterprise. 
The Government had assumed control of the railways, and the plan 
involved the pooling of all net receipts, so that those railways which 
showed increased net revenue owing to the war should contribute out of 
the excess to recoup to a certain extent those companies that. suffered 
by diminished traffie. Consequently, as their revenue had increased 
they had to pav over a certain amount not vet exactly ascertained, but 
seeing that they had already had an increase in the first. half-vear, they 
were practically guaranteed that they should he in no worse position 
than in the previous year. They carried during 1914 on railway and 
tramway (exclusive of season-ticket holders) 13.361.044. passengers (an 
Increase of 178,623 over 1913 and nearly 1,200,000 over. 1912), the 
greatest number since the railway was opened for Lraftic. - That repre- 
sented an increase of 5 per cent. in their first-class and 1 per cent. in third 
class, but a decrease in the workmen class of 3 per cent. They had placed 
£4,000 to renewal fund; they had added £400 to contingent fund; and 
the usual premium to the insurance fund. After paving debenture 
interest and preference dividend they were paying a'dividerid. ón the 
ordinary shares at rate of 34 per cent. per annum (making 3 per centfer 
the year), which would absorb £8,750, leaving to be carried .forward 
£7,013. The total expenditure on railway and tramways was £55,845, 
an increase of £1,369, due to increase in wages and extra vost of 66al; `` 


LONDON ELECTRIC RAILWAY CO.—Lord Farrer, who presided at the 
meeting last weck, stated that, although their line did not come under 
Government control on the outbreak of war, their first duty. naturally 
was to give every support to those in authority, and during the mobili- 
sation complete freedom of transport. was given to soldiers and sailors: 
Various extensions and improvements had been carried out during the 
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year, but on the outbreak of war the directors felt that no further expendi” 
ture should be undertaken on capital account for the moment, and, 
therefore, they postponed the Hammersmith widening, the further 
arrangement of moving staircases and the Euston and Camden Town 
extension, which had not been begun. They hoped that the situation 
would soon improve and allow them to procced with the development of 
the undertaking. Gross receipts showed a decrease of £2,746 and 
expenditure an increase of £12,145. The dividends were at the rate of 2 
per cent. on the preference stock, making 4 per cent. for the year, and 4 per 
cent. on the ordinary shares, and £11,547 was carried forward. 


L. & 8.W. RAILWAY CO.—-At the meeting on Tuesday the chairman 
(Mr. Hugh W. Drummond) said that up to the time of the war they were 
committed for work donc in connection with their electrification scheme 
to a sum of over £650,000, and they realised that the whole of the work 
represented by that amount would be unremuncrative until the elec- 
trification was completed. Nevertheless, they came to the conclusion 
that the prudent and only course to be taken, in the cireumstances, was 
to tighten their purse strings and suspend for the moment all their con- 
tracts. Towards the end of September, however, with encouraging news 
from the seat of war and the general outlook brighter, they reconsidered 
the position. With reluctance they had to depart from the usual pro- 
cedure of issuing the company's stock, and they were very lucky in 
finding a firm in the City who were willing to take up the whole of the 
amount of stock they desired to place on very favourable conditions. 
Directly they were notified that. the money required had been secured 
by the issue of the stock they gave notice to all the contractors to pro- 
ceed, and it was quite certain that had they not been able for want of 
money to go on with their work of electrification the loss of interest. which 
would have accrued on the amount already expended at the time the 
contracts were stopped would have been far in excess of the difference 
between the rate of interest they were paying on the new stock and the 
rate of interest generally expected. 


MATHER & PLATT (LTD.)—The directors’ report stated that the net 
profit for the year 1914 was £121.808, making with £40,030 brought 
forward a total of £161,838. Preference dividend absorbed £20,000, 
ordinary dividend and bonus (making 121 per cent. for the year) £75,000, 
leaving to carry forward £66,838. The directors have had regard to 
uncertainties of the future arising from the international situation. 


METROPOLITAN DISTRICT RAILWAY CO.— At last week's mecting the 
chairman (Lord Gco. Hamilton) explained the general principles which 
governed the temporary transfer of the control of the railways to the 
Government, and said that any comparison between the figures of this 
abnormal period and previous normal periods would be waste of time. 
The directors had unabated confidence in the future prosperity of the 
line, for, although development might be slow, there was cvery indica- 
tion that it would be both certain and continuous. 


METROPOLITAN RAILWAY CO.— The gross receipis during 1914 were 
£909,982, and expenditure was £553,199, leaving £416,783 with miscel. 
laneous receipts from rents, &c. (£181,503), the total net income was 
£598,286. Adding balance from last account (£8,258) and deducting 
interest, rentals, &c., and appropriation to renewals (£302,788) and divi- 
dends on preference stocks (£211.482) the balance available for dividend 
on ordinary stock is £92,274. The interim dividend at rate of 14 per cent. 
per annum, which was paid on the ordinary stock for the half-year ended 
June 30, absorbed £48.490. leaving £43.784, out of which the directors 
recommend payment of a dividend at the rate of 1 per cent. per annum 
for the half-year ended Dec. 31, 1914. making 1} per cent. for the year 
(against 13 in 1913), and leaving £11,458 to be carried forward. £12,500 
has been transferred to general renewals fund. The Surplus Lands Com. 
mittee announce a dividend at rate of 2} per cent. as in 1913. The 
electrical sub-station at Drayton Park has been completed and current 
for working the Great Northern and City section has been supplied 
from the company's generating station at Neasden since Sept. 24 
last with satisfactory results. In April new stations on the Hammer- 
smith and City line were opened at Goldhawk-road and Uxbridge-road 
in place of the old Shepherd’s Bush station. Escalators have been 
put in at Baker-strcet station to improve the means of exchange between 
the Metropolitan and Bakerloo systems. The completion of the widening 
of the railway between Finchley-road and Wembley Park has been de- 
Javed mainly in consequence of the scarcity of labour arising out of the 
war, but it is expected that the section at present unfinished, namely. the 
viaduct at Kilburn, will be completed aud brought into use in the course 
of the next few months. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—-The 
number of units sold during 1914 was 19,271,853 against 16,863,440 sold 
in 1913, an increase of 14 per cent. for the year. The gross profit was 
£32,030. 11s. 3d. After adding balance from last vear (£10,075. 13s. 4d.) 
and paying interest on debentures and loans (£16,619. 15s. Id.) and 
deducting interim dividend paid in August (£4,192. 18s, 5d.). the available 
balance is £21,203. IIs. Id. The directors recommend payment. of a 
dividend at rate of 3 per cent. per annum (less tax) for the half-year 
ending Dec. 31 last (making, with the interim dividend, 3 per cent. for 
the year). the transfer to second mortgage debenture redemption fund of 
£2,132 and writing off debenture issue expenses by £500, leaving to carry 
forward £14,617. 8s. 3d. Capital expenditure for plant and mains 
required to connect the systems of supply laid down in Newcastle and 
Newburn amounted to £31,274. The war has considerably affected the 

profits during the year. chiefly owing to its causing delay in the completion 
and consequent erection of the new plant provided for by the third 
mortgage debentures. During the current year the company will for the 


first time get the benefit of thisexpenditure. Impending additions at the 
Close works will involve certain capital expenditure, and the shareholders 
will be asked to sanction an increase of the borrowing powers. Capt. 
Frank Buddle Atkinson has been elected to a seat on the board. 

PARA ELECTRIC RAILWAY & LIGHTING CO. (LTD.'—The report. for 
the year to Nov. 30 states that during the year the company had to 
contend with great difficulties due to the rubber crisis and stagnation of 
trade in the Amazon Valley and other causes. In consequence of 
adverse factors the gross receipts decreased from £299,924 in 1913 to 
£249,891. The operating expenses were reduced from £164,261 to 
£132.491, the net revenue earned in Para being £117,400. A sum of 
£5.914, the actual loss incurred on remittances, must be deducted, and 
after providing for London expenses the balance is £106,147, compared 
with £128,857. With £777 for interest and transfer fees, and £19,206 
brought forward, the total is £126,130, from which debenture interest 
and sinking fund (£38,500) and interim dividend paid on the preference 
shares (£9,600) must be deducted, leaving £78,030. The directors recom- 
mend the transfer of £15,000 to depreciation and renewals reserve, and 


£10,000 to contingencies reserve, and to pay a final dividend of 3 per 


cent. on the preference shares for the half-year to Nov. 30 (making 6 per 
cent. for the year), and a dividend of 6 per cent. (less tax) on the ordinary 
shares for the vear, leaving to be carried forward £20,030. During the 
year the capital expenditure amounted to £5,828, mainly for extensiona 
to the lighting system. The number of lighting consumers has increased, 
although the consumption of lighting current has fallen off on account of 
domestic economies. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—Thic 
revenue account for 1914 shows a credit balance of £43,054. 2s. 2d.. which, 
with £5,570.17s.8d. brought forward makes £48,624.19s. Od. After deduct. 
ing £13,084. ls. 8d. for interest and debenture stock and for other interest, 


and £6,695. 19s. Lld. for interim dividends paid on the preference shares, 


there remains £28,844. 18s. 3d. "The directors recommend payment of 
final dividends to Dec. 31, 1914, upon the 7 per cent. cumulativo first and 
6 per cent. cumulative second preference shares, to place £5,000 to 
depreciation account, £1,000 to credit of ** issue expenses," and £10,000 
to reserve account, the balance of £5,591. 05. 8d. being carried forward. 
The equivalent of 330,982 35-watt lamps is conn^cted, against 289,705 in 
1913, and the number of consumers increased to 6,468 from 5,888. Not. 
withstanding loss of revenuc due to restricted lighting and the disturbance 
of the normal cours? of business by the war, the net revenue is nearly 
£1,500 more than last year. The development of the West Kent Co. is 
progressing satisfactorily. New business of a substantial character has 
been secured and the prospects are very favourable. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)— At the meeting 
on Monday the chairman (Mr. H. R. Hogg) said that during the past year 
the working of their undertaking progressed particularly well, and 
showed a healthy increase up to the date of the declaration of war. 
Immediately after that, however, the receipts fell, but the year’s accounts 
showed satisfactory features. The traffic receipts amounted to 
£29,966. 15s., and with sundry additions the total was £31,729. 4s. 8d. 
The working expenses, in spite of increased wages to the whole of the 
staff. were reduced from 61-19 per cent. of the gross takings in 1913 to 
56-84 per cent. The number of passengers carried was 4,719,579, against 
4,491,385, an increase of 228.194. Last year they provided 15 new cans. 
and during that and the present year 18 older ones have been completely 
renovated at a cost of £4,171. After providing for debenture interest 
and prior lien bond sinking fund there remained (with £217. 8s. 3d. 
brought forward) a balance of £2,396, 3s. 3d. They proposed to pay a 
dividend of 24 per cent. on the first income bonds (£1,751. Lis. 4d.) 
carrying forward £644. 5s. 11d. 

TRAMWAYS, LIGHT & POWER CO. (LTD.)—lhe receipts during 1914 
were £29,173 (including £1,126 brought forward), and. after providing for 
administration, loan and debenture interest, the profit was £18,329. The 
directors propose to pay the dividend on the 6 per cent. preference shares 
for the year and to carry forward £1,712. The directors consider the 
year’s results satisfactory, having regard to the fact that the districts 
served by the power and lighting companies were adversely affected by 
the abnormal conditions. The companies obtained during the year 
provisional orders for electric lighting for various parts of Leicestershire. 
Warwickshire. Derbyshire and Nottinghamshire: It is proposed to 
increase the share capital from £600,000 to £700,000, by the creation of 
an additional 100.000 6 per cent. cumulative preference shares of £1 cach. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)—The 
net revenue from investments and properties (including interest). after 
deducting general expenses, amounted to £673,529. 11s. 4d. The servre 
of the 44 per cent. bonds of 1933 required £89,349 and of the 44 per cent. 
three-year secured notes £21,085, leaving a surplus of £563,396. This 1s 
applicable in payment under the guarantee cn Central London Railway 
Co. assented stocks for 1914 (£37,031), intercst at rate of 6 per cent. pr 
annum on £1,273.000 6 per cent. first cumulative income debenture stock 
for year (£76,380) and interest and income tax on £6,330,050 6 per eont. 
income bonds (£411,544), leaving £38,441. 12s. 3d. The income from 
investments and other sources amounted to £684,625. 10s. 9d., compared 
with £629,816. 16s. 7d. for 1913, an increase of £54,809. The passenger 
earnings of some of the companies in which the company is largely 
interested have been adversely affected by the conditions prevailing m 
London since the commencement of the war, and there has been an 
increase in expenses due to increascd wages and cost of material. The 
London General Omnibus Co. has. in consequence of Government require: 
ments, handed over for war purposes a large number of omnibuses, 
motor lorries, garages, its training school at Chelsea, and the use of its 
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repair shops. The terms of payment are still the subject of negotiation 
with the Government. Before the war began the London Electric Rail- CITY NOTES. 
way and City & South London Railway Cos. were well forward with their — — 

preparations for proceeding with the extensions and improvements autho- MEMORANDA (Feb. 24).—Bank rate 5 per cent. (since Ang. 8, 1919) 
rised by Parliament in 1913, involving large capital expenditure. As the Consols 683. Consols Pay Day Mar. 1. Stocks and Shares Ticket Day 
Mar. 10. PayDay Mar.1l. Price of silver, 22íd. 


conditions of the money market were then not favourable to capital 
issues by thos» companies, the company bought from them £463,000 and a aoe 
BLACKPOOL & FLEETWOOD TRAMROAD CO.—AÀt the recent meeting a 


£412,000 of their respective debenture stocks, and issued £700,000 of its 

own 4} per cent. three-year notes secured on those debenture stocks. | final dividend of 4} per cent. was declared (making 63 per cent. for 1914). 

The report gives particulars of extensions, &c., made by its subsidiary | leaving £2,977 to be carried forward. The chairman (Mr. J. Greenwood) 

stated that 25 per cent. of the company’s employés had joined the colours. 
BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The recent 

issue to shareholders of 2,500 cumulative 6 per cent. second preference 

shares was largely over subscribed. Letters of allotment were posted 


on the 18th inst. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors recommend 
a dividend for the half-vear to Dec. 31, 1914, at the rate of 6 per cent. per 
annum on the ordinary share capital, making 5 per cent. for the ycar 
1914, after paying debenture interest and placing £14,320 to depreciation 
fund, £704 to debenture premium redemption fund, writing off £1,089 
from cost of extinction of founders' shares and £1,429 off cost of invest- 
ments; carrying forward about £3,196, subject to audit. The dividend 
is the same as last ycar, and will be payable on and after March 15. 


COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the register of Joint Stock Companies on Feb. 19: British Wireless 
Telegraph Synd.. Electrical Fittings Co. (1911), Electrocoustics, Insu- 
lators, National Electric & Motor C'orpn. 

COUNTY OP LONDON ELECTRIC SUPPLY OO. (LTD.)—The directora 
have declared a final dividend on the ordinary shares at the rato of 
9 per cent. per annum (less tax) for the half-year ended Dec. 31, making 


The sum of £40,000 has been placed to reserve 
For 1913 the 


companies. 
W. T. GLOVER & C2. (LT ).) —Th^ directors recom mn: dividends for 


the past year of 5 por cent. on both the cumulative preference and the 
ordinary shares. "Th»s? dividends (less tax) will absorb about £9,914, 
and after allocating £6,500 to debenture redemption funds, and trans. 
ferring £5,000 to reserve and writinz down certain quoted investments 
to their estimated values at Dec. 31, a balance of nearly £8.000 remains 
to carry forward, against £5,129 last year. For each of th^ last three 
years 73 per cent. was paid on th? ordinary shares. 


NEW GOMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. | 


NEW COMPANIES, 

ELLISTON, EVANS & JACKSON (LTD.) (139.399)—Reg. Feb. 19, capital 
£1,000 in £1 shares, to carry on the business of electrical, mechanical, 
civil, consulting and general engineers, manufacturers of and dealers in 
electrical appliances, motors, motor cars, airships, tools, rolling stock, 
machine accessories, &c., and to adopt an agreement with E. R. Elliston, 
C. M. Evans and C. F. Jackson. Private company. First directors ar^ 
E. R. Elliston, C. M. Evans and C. F. Jazkson. Rez. offize : 36, Wilson. 
strect, Finsbury, E.C. 

M. L. MAGNETS SYND. (CTD.) (139.152)—Reg. Jan. 28, capital £15,000 
in £1 shares, to carry on the business of manufa-turers of and dealers in 
apparatus, machinery, instruments and fittings used in connection with 
the generation, distribution; supply, e2cumulation and employment of 
electricity, electrical engincers and clectricians. Private company. 
First directors are (^. A. Lister, D. K. Morris, G. A. Lister and E. A. 
Watson. So long as R. A. Lister & Co. (Ltd.) hold the majority of the 
shares, they may appoint two other directors. Reg. office: Carlton 
Works, Lockhurst-lane, Coventry. 

STATUTORY RETURNS. 

CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)—The return to Dee. 
23. 1914, gives capital as £1,000,000 in £1 shares (300.000 preference, 
600,000 ordinary and 100.000 unclassified), 300,000 preference and 
600,000 ordinary shares taken up. £l per share called up on 300,000 
preference and 170,000 ordinary shares. £470,100 paid; £429.0900 con- 
sidered as paid on the remainder. Mortgages and charges, £894,000. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.;j—Thc capital 
in return to Jan. 6, is £130,000 in £1 shares. All shares taken up. £7 
paid; £129,993 considered as paid. Mortgages and charges, £286,650. 

ELECTRO-MECHANICAL BRAKE CO.—Capital in return to Oct. 9, 1914, 
is £20,000 in 2,500 6 per cent. cumulative preference and 17,500 ordinary 
shares of £1 cach. 987 preference and 16,317 ordinary shares taken up. 
£l per share called up on 987 preference and 10,282 ordinary ; £11,269 
paid. £6,035 considered as paid on 6,035 ordinary. Mortgages and 
charges nil. 

HOLOPHANE (LTD.)—In return to Nov. 13, 1914, capital is £200,000 in 
£1 shares (100,000 preference). 60,732 preference and 92,435 ordinary 
shares taken up. £15,207 paid; £137,960 considered as paid. Mort- 
gages and charges : nil. 

JOHN SPENCER (LTD.)-—According to return to Dee. 8, 1914, capital 
is £75,000 in £5 shares (10,000 preferenze). 10,000 preference and 1,027 
ordinary shares taken up. £55,135 considered as paid. Mortgages and 


charges, £25,000. 


PROVINCIAL TRAMWAY3 C2. (LTD.:——The capital in return to De». 10: 
1914, is £275.440 in 10,000 preference shares of £10 cach and 175,449 


ordinary shares of £1 cash. 10,000 preference and 124,560 ordinary 
shares taken up. £10 per share called up on 3,814 preference and £1 por 
share on 124,560 ordinary shares. £162,700 paid. £61,860 considered 
a3 paid on 6,186 preference shares. Mortgages and charges, £175,000. — 


MORTGAGES AND CHARGES. 


7 per cent. for the year. 
for depreciation, leaving about £10,000 to carry forward. 


dividend was the same, £7,013 being carried forward. 

LISTOWEL ELECTRIC LIGHT CO. (LTD.)—.\t the recent mecting it was. 
reported that the gross profit for 1914 was £296 and with the balance 
forward the total was £304. After placing to reserve £150, the available 
balance was £153. 14s. 7d., out of which the directors declared a dividend 
on the paid-up capital of 7 per cent. 

LONDON ELECTRIC WIRE CO. & SMITBS (LTD.)—The directors recom- 
mend a dividend of 7} per cent. (7s. 6d. per share), less tax, on the ordi. 
nary shares for the half-year to Dec. 31, 1914. makinz 10 per cent. for the 
year, placing £10,000 to reserve (making £110,000) and carrying £25,952 
forward. | 

MACKAY COMPANIES.— Tho regular quarterly dividend of 1 per ecnt. 
on the preferred shares and the regular quarterly dividend of 13 per cent. 
on the common shares in the Mackay Companies will be paid on April 1 


next. The transfer books will not be closed. 


MEXICO TRAMWAYS CO —Owing to the continued unsatisfactory 
condition of affairs in Mexico the directors have decided to defer the pay. 


ment of the half-yearly coupon due March 1 on the general consolidated 
first mortgage 50-year 5 per cent. gold bonds. 

MIRRLEES. WATSON CO. (LTD.)—Thce accounts for 1914 show a loss of 
£12,649 from which falls to b» deducted £5,504 brought forward, leaving 
£7.145 at debit of profit and loss account. i 

NATIONAL BOILER AND GENERAL INSURANCE CO. (LTD.)—A divid 
of 9s. per share has been declared for the past half-year. 

OXFORD ELECTRIC CO. (LTD.)—A dividend of 4 per cent. has been 
declared on the ordinary shares for the half-year, making 6} per cent. for 
tho year en‘led Doc. 31, 1914. 


RUSHDEN & DISTRICT BLECTRIC SUPPLY CO. (LTD.) —During 1914 
the number of consumers increased from 56 to 79, and the equivalent - 
33-watt lamps from 2,480 to 5,561. The units sold were 56,993. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The net profit for 1914 
was £3,000, after adding £1,000 to the depreciation fund and including 
£848 brought forward. A dividend of 2 por cent. is proposed, carrying 


forwaril £1,848. 
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METAL PRICES. 

Mesers. J. B. Garnham & Sons, 132, Upper Thamesstrest, Londea, E.C., quote under 
date February 24, the following as the present basis prices of 

New METALS. per Ib. ! per ton. 

Solid Drawn Brass Tubes... . eo sa Antimony **.06909999060925069000€0 l 0 0 

Solid Drawn Copper Tubes,. ... l1¢d. English Lead.. ec secesevsvs £21 10 9 

Brazed Copper Tubes ...csccece , 

l1id. OLD METALS. 


DOJRTON.ON.THE.-WATER ELECTRIC LIGHT & POWER CO. (LTD.)— Brazed Brass Tubes .«...cceccece 113 
MONA dated Feb. 5, 1915, to secure £300, charged on piss lands | Bran ied — T—"— ia En Sap oppet TIT E d 0 
and premises at Bourton-on-the-Water, Glos. Holders: Cheltenham pper wire ..... hsssusese seed. ENTqe ory ap. «cece 0 

1 à ? * . Meo LL **»Q(L LLIALLICeM2T- mar oe eoeeeeo sees en 8 e l eseegeeee cy 
& Gloucestershire Permanent Mutual Benefit Building Socicty. Boe obire RUE std: ie E Ae reii e o x 

POSTER ENGINEERING CO. (LTD.)—Memorandum of satisfaction to Old Zinc............eee4. £28 O C 
extent of £4,000 on Feb. 10, 1915, of 2nd debentures dated Aug. 1, 1913, | Copper Sheets cs.sseseeeee £860 0 | Black Pewter... ISISI Feo 0 g 

i *900(60009090090606(0000€ £41 JO 0 Gun Metal ...cceccccsecece £55 0 0 
Joseph, Earl-street, London-road, Southwark, London, S.E., quotes uuuer date 


Mr A. 
r. A. 
February 23, the following prices of ScRAP METALS :— 
per ton. per to 

Aluminium Cuttings ...... £65 O O | Lead (less usual Draft)...... £18 5 O 
Clean Mixed Brass ccvcceoe £15 0 O Tea Lead. ..... o.c cocococe . £16 15 0 

` Clean Copper...ccccccccece 4 0 Old Zite. i.e vesaeseubs £31 0 0 
Braziery Copper......... «ee £55 0 0 Hollow Pewter ....cccecece £120 0 0 a 
e £09 0 0 1 Shaped Black Pewter KETE £90 ba. 


securing £9,000, has been filed. 
; RECEIVERS HIPS. : 
POSTER ENGINEERING CO. (LTD.)—W. Nicholson, 12, Wood-street,: 
E.C., ceased to act as receiver or manager on Feb. 10, 1915. 


NORTH-EASTERN ELECTRIC SMELTING Co. (LTD.)—Notice of appoint- 
Gun Meta : 
Mr. Joseph can supply solder at tne following prices per ton : Plumber's Solder ( 


ment of E. H. Clógg, 107, Wcol Exchange. E.C., as receiver or manager 
on Feb. 8, 1915, under powers contained in d^bcntures, dated Nov. 13, ]. 
? or strip), £74; Commercial Tir man's Solder, £95: Blowpipe Solder, £105. 


1914, has b-en filed. 
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ELECTRICAL COMPANIES’ SHARE LIST.—Conitinued, 


What were known as '' 
official quotations ” are not now issued, but | = LAST Pr y~ 
ni give bead the latest prices at which actual transactions took place = ke NAMES ods Ma CENT Divipaxp 
those : ore Wednesday, Feb. 24. The greatest oare is taken in compiling Rut LAO SNC NON re. "A. Ymripgp| Ove 
bast igures, but the difficulty of verification is now much increased Coloni. & Forgn. Riys., Trams,&c. —cont, |£ s. aaa 
É Due e Price, RATE ..! 5% | Havana Elec. Ry. 5% Bds........... 88 |51 
2 E DIN Dm NAME. Wed., pee cenrt] DVIDEND 5. 3/0 | Madras Elec. Trams 6% ins Pret... à lg 3 3 | Feb, Aug 
l Dr d Feb. 24. | YIELDED. Duez. 100 96 | Manaos Trams 595 Debs EET EE 7 3 : ay 
| Makes .. S | Mexico Trams Common St. ....... 35 10 | Jan, July 
3 Electricity Supply. — 50. Dae See Bde ao deer tie i e €. le ee) uo ub 
5. Bournemouth & Poole E.L. Ord. . Pep e 104 6 17 5 M Se St. 43% Montreal Street Ry. 449% Debs. (1922).. 971 412 3 ar, Sep 
e 4/6 Brompton & Kensington Ord.......... 8: 514 9 MS pt 100 5°% | Rio de Janeiro Tram, L. m y yr. Bds. 76 611 7 Feb, Aug 
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fashion, it is stated. More remarkable still, an ordinary 
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Tadamred Waves Bu nical Sciences—Qualify- ON another page will be found a short article by Dr. 


Undamped Waves. By 
Lee de Forest. Illustrated 735: ^^ ing Papers, 1906—1915. LEE pE Forest on some of his recent work with the 
The Financial Proposals of D $520 deir A 
| audion." From his description it will be seen that he is 
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The Kolster Decremeter. Illus. 749 | simultaneously the processes of reception and generation of 


Electricity Applied to Mining. ) Ih 
I EM D oscillations, the purpose of generating the oscillations being 


‘By C. P. Sparks. Illus.— 

Concluded — seecersscceaes 741 | from Points, By P. J. Ed- l p 
BELL SIGNALLING IN Mines .. 746 | munds, B.A. Illustrated.. 750 | to produce interference with the received oscillations, and 
REVIEWS MP 747 | CORRESPONDENCE . . .. ..... m ; " ; 

Tha Practical Electrician's Feeders in Parallel: so, by creating beats, to make their existence evident to the 

G at anne are free Layer (E. W. ear. A great deal of work, more or less resembling that 
rewe]. a Télé- archant). . i : : . 
Electric Vehicles (Raymond | discussed in Dr. pbe Forest’s article, has been proceeding 


graphie Sans Fil, la Télé- 
quietly behind the scenes, in the laboratories of wireless 


phonie Sans Fil [Petit . J. Mitchell). 

and  Bouthillon] The Grouping of Cells (W. F. : | 

“Practical Engineer” D and W. Tolmé telegraph firms and in private laboratories in many 

Electrical Pocket Book Maccall). . : TEE 

and Diary for 1915. The LEGAL INTELLIGENCE. .....- .. 754 countries. The subject and the ideas have been “ in the 
The “ Electrician ° Commercial air" for a year or two. And the fact is gradually emerging 


“Mechanical World” 


; i i ion ..757-764 ; ; ; ; 
Pocket Diary and Year ANE INA UETIN ap that the introduction into wireless telegraphy of methods 


having the character indicated will make a distinct advance 
in the art. The new method of reception is applicable to 
damped waves and to sustained waves, and also to the 


Radiotelegraphic Methods. . lmatural electric waves commonly called strays or X's. 

In wireless telegraphy it almost seems that there prevails | Time is still required to show which of these three kinds of 
an inevitable law to the effect that whatever principle can | signal is most favoured by the new method in daily work. 
be used at a sending station can also be applied at a receiving | At first sight it would seem that the sustained waves have 
station, and vice versa. An obvious instance is the old | 4 decided advantage; and perhaps the time, long pro- 
principle that a good radiator is a good absorber, a principle phesied by experts, has now arrived when the sustained 
that has been consciously utilised from the very beginning | wave will pass to victory over the damped, because of the 
of wireless telegraphy. But there are many other examples, | development of a receiving method that favours the one 
some of them less obvious than that just cited and therefore kind of wave more than the other. Till the arrival of a 


more striking. There is the case of the static frequency | method which showed decided partiality it remained very 
unwise to prophesy victory to either of the two great rivals. 


Our author has some remarks on this matter which will be 


read with interest by partisans and independents alike. 
—— AJ 


NOTES. 


4 


relatively slow alternating current into oscillations suitable 
for radiotelegraphy, may be employed at a receiving station 
to convert high-frequency oscillations received on the 
antenna into vibrations of audible frequency. The reflection 
alternator, due to GOLDSCHMIDT, may be used in similar 


Trade Disputes. | 
WE believe it has come as a shock to all right thinking 


people that strikes should be possible during the present 
time of national stress, and we can only imagine that the 
men, who are acting against the instructions of their own 
officials, and who are refusing to return to work, have no 
conception of the struggle in which the nation is at present 
engaged. It is a little difficult to express an opinion as to 
the reasonableness of the men's demand for an increase 
in wages, or the correctness of the views of employers who 
refuse to comply with the demand. We must admit that 


crystal detector, when adjusted by aid of an auxiliary 
E.M.F. to its greatest sensitiveness for the reception of 
signals, can then be utilised for the generation of feeble 
oscillations by shunting it with a condenser and inductance, 
just as if it were a minute musical arc, as was first shown 
some five years ago. Not only crystal detectors, but 
lonised gas detectors, of the type containing two cold 
electrodes, can be arranged in this way for the generation 


190 THE ELECTRICIAN, MARCH 5, 1915. 


| e i t EE 


the cost of living has risen considerably during the last few 
months, and we think that all will agree that the workmen 
should receive a proper wage. At the same time, we feel 
that all classes of the community should be prepared to 
suffer to some extent, and to make the necessary sacrifices. 
In the engineering trades the idea is prevalent that employers 
are making huge profits. We rather doubt whether this 
s the case when everything is taken into consideration, for 
the price of raw materials has certainly advanced, and it 
has in all probability been necessary to lay down plant 
which may be unprofitable at a later date. 


oom 


In this connection we would call attention to the sensible 
views expressed by Sir WiLLIAM MATHER when presiding 
at the recent meeting of Mather & Platt. At this meeting 
Sir WILLIAM expressed the view that the working classes 
should not be asked to make greater sacrifices than those 
which all other classes were making according to their 
means, and also that large dividends during war-time 
should not be the primary consideration. This statement 
puts the proper view in à nutshell. It seems to us that the 
only reasonable course is for the Government to adopt com- 
pulsory arbitration, and for the employers to disclose their 
financial position when claims are made by the men. The 
Government can then decide what is fair under the circum- 
stances in each case and can make awards accordingly. 
On one point, at all events, there can be no difference of 
opinion, namely, that strikes in the present position of 
danger are«ittle short of criminal; they must be put down 
with a strong hand, though by all means fairly. 


er ed 


Alien Enemy Patents. 

THE application last week of Messrs. J. B. TrpMas, who 
applied for licences under 11 patents owned by the Vogtlan- 
dische Maschinen Fabrik (A.G.), relating to the manufac- 
ture of embroidery machines, advances the patent position 
during war time a further stage towards completeness. 
The difficulty which sometimes arises is that machines or 
. processes may be protected by a number of patents, and 
that the full number may not be known to the applicant 
for a licence. [n that case, licences might be given under 
the known patents and might prove ineffective later on 
owing to the fact that the device or process was really pro- 
tected by a larger number of patents than had been antici- 
pated. The CoMPTROLLER-GENERAL of the Patent Office 
has taken the view that it would only be absurd for the 
Board of Trade to grant licences for the manufacture of 
articles in this country if, owing to the omission of a 
patent, the licensees should be confronted later on by some- 
body who said thev could not go on with the manufacture. 
He further expressed the view that some legislation would 
have to be passed at the end of the war protecting the 
licensees under such patents, and consequently the con- 
cealment of patents would not prevent manufacture in this 
country. It appears to us that this is obviously a common- 

sense view of the matter, and it will no doubt tend to set 
at rest any doubts which have been held as to the validity 
of licences where a number of patents are concerned. 
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k Royal Engineers (T.F.)—The following appointments have 
been made :— 

Cornwall (Fortress) Engineers, Electric Lights Company, Sergt. B. H. 
Peters to be Second Lieutenant. 

Tyne Electrical Engineers : C. D. Danby, F. B. C. Sutthery and T. T. 
Tucker to be Second Lieutenants. - 

Shortage of Coal.—A deputation representing several of the 
principal electricity and gas undertakings was received hy the 
President of the Board of Trade last Wednesday to discuss the 
shortage in the contract deliveries of coal to works. The 
proceedings were conducted in private. 


* Finsbury Technical College and Old Students’ Association 
Magazine."—4As in all other similar publications of recent 
date the most noticeable and interesting feature of the January 
issue of this magazine is the list of past and present students 
of the Fiasbury Technieal College who are taking active part 
in the present war. The Roll of Honour in this case comprises 
110 names. In other respects the magazine is much as usual. 


Imperial Wireless Chain.—In the House of Commons on 
Monday, Mr. R. Gwynne asked a question as to the present 
position of the Imperial Chain of Wireless Stations. In reply, 
the Postmaster-General stated that a considerable amount of 
work had been done in connection with the English and 
Egyptian stations. The question of proceeding further with 
the construction of the Imperial Chain was, in view of the 
altered situation arising out of the war, now under consideration, 


Presentation to Emeritus Professor Barr.—A presentation 
to Dr. Archibald Barr, Emeritus Professor of Civil Engineering 
and Mechanics, at Glasgow University. took place last week asa 
result of a resolution passed by the Glasgow University Engin- 
eering Society, when Prof. Barr retired from his chair in 1913, 
that past and present students should join in making some 
tangible recognition of his services. Accordingly Mr. Fiddes 
Watt was commissioned to paint two portraits of Prof. Barr, 
one for presentation to the University and the other to Mrs. 
Barr. Mr. Hugh Reid, in asking Principal MacAlister to accept 
one of the portraits on behalf of Glasgow University, gave an 
interesting biographical sketch of Prof. Barr’s career. Sir 
Donald MacAlister accepted the gift on behalf of the University, 
and Prof. Barr also returned-thanks. 


Signal Service 1st London Divisional Engineers.— A third 
Signal Company will shortlv be raised. Applications to enlist 
are required from young, well-educated electrical engineers. 
or electrical engineering students. Applicants should possess 
a practical working knowledge of some branch of the elec- 
trical industry, or have studied at some technical institute. 
The work of the Companv being of a highly technical nature, 
the experience gained after some months’ service renders à 
man more qualified for appointments in civil life. Most of the 
men are mounted, but those unable to ride will be taught. The 
pay and allowances are at the special Royal Engineers rates, 
with separation allowance to dependants. Applications for 
enlistment should be made, in the first place in writing, to the 
Recruiting Officer, c/o O.C. 2/1 London Divisional Signal 


Company, 10, Victoria Park-square, Bethnal Green, London, E... 


Royal Society.—The 15 candidates selected bv the council 
of the Roval Society last week to be recommended for election 
into the Society included the following : Prof. Arthur William 
Conway, Mr. John Evershed, Prof. Arthur George Green, Prof. 
John Cunningham McLennan, Prof. Gilbert Thomas Morgan 
and Mr. A. A. Campbell-Swinton. | 

Prof. A. W. Conway is professor of mathematical physics and registrar 
at University College, Dublin. | 

Mr. J. EvERsHED holds the position of director of solar physics at the 
Observatory, Kodaikanal, Southern India. = 

Prof. A. G. GREEN is professor of tinctorial chemistry at Leeds Uni- 
versity. 

Prof. J. C. McLENNAN has carried out considerable work on the 
spectrum of mercury. He is a director of the physical laboratory at 
Toronto University, Canada. 

Prof. G. T. Morcan is professor of chemistry at the Royal College of 
Science of Ireland, Dublin. l 

Mr. A. A. C. SwiNTON is well known to electrical engineers as consulting 
engineer to several electricity supply and traction undertakings ; also as 
the president of the Wireless Society of London and past-president of the 
Rontgen Society. He has contributed several Papers to various societies. 


bens. 
lay "i n 


* s 
i 
ui FN, 


US gy 
ALS In 


"EU 


*. 
Etre os 


191 


THE ELECTRICIAN, MARCH 5, 1915. 
I—€— ——B—————————M———M———M————M———————————HU—AUUUUUUUUUUUUAUULAEA 


Current Topics. INSTITUTIONS AND SOCIETIES. 


Subjects of current interest dealt with in this issue include 
the following :— West of Scotland Branch of the Association of Mining Electrical 
We publish a further instalment of D.. H. W. Malcolm’s article Engineers.—At a meeting of this branch, held on the 20th ult., a 
on the “ Future Progress of Cable Telegraphy " (p. 737). Paper of practical interest was read by Mr. A. Smellie on " Ex- 
Dr. Lee de Forest contributes an article on the “ Ultraulion | Periences in Handling Colliery Electrical Plant." The author 
Detector for Undamped Waves " (p. 735). expained that the coal mining leases which were taken over at the 
A Paper on the “ Current Transformer," contributed to the Journal m e: =. ae as Hous o a js comes i ae 
of the Institution of Electrical Engineers by Mr. A. G. L.MeNaughton, | eee tia worked out It mee saree Eran 
is reproduced on p. 733. j scams had been practica b w or ed out. t was evi ent tha* ort ie 
a _ working of the less valuable seams a drastic alteration of the pumping 
We conclude our abstract of the Paper on " Electricity Applied | plant at leass would require to be made, Arrangements for an 
to Mining,” by Mr. C. P. Sparks (p. 741), and also include an account | installation of electrical plant for the pumping, coal cutting, haulage 
of the discussion which took place onal (p. 744). and auxiliary ventilation below ground, and for the driving of a 
Mr. P. D. Leake concludes his article on the “ Financial Propeals | washer on the surface, were accordingly made. The plant con- 
of the L.C.C. Report on London Electricity Supply " (p. 748). sisted of two 1,000 kw. three-phase generators driven by steam 
We give a description of the Kolster Decremeter (p. 749). turbines. Each generator was capable of handling the total load 


An article on the “ Discharge of Electricity from Points," by Mr. | and was run alternately. Current to the different pits was trans- 
P. J. Edmunds, appears in abstract (p. 750). - | mitted through three aerial lines and one underground line, each 


Companies" Meetings and. Reports.—Meetings of the London Elec- controlled by a separate switch. A big proportion of the current 
tric Supply Corpn., Bristol Tramways and Carriage Co., L. & N.W. | Y used for pumping, which was carried out almost entirely by 
Railway Co, Mather & Platt, Metropolitan Railway Co., North | Means of turbine pumps driven by three-phase squirrel-cage motors. 
London Railway Co. and South Metropolitan Electric Light & Since the installation of electric pumps not a single shift had been lost 
Power Co. are reported, and the directors’ reports abstracted include due to the breakdown of the pumping plant. While electricity had 
those of the British L. M. Ericsson Mfg. Co., Chelsea Electricity | Many advantages as a medium for operating hwlages on long roads, 
Supply Co., Llanelly & District Electric Lighting & Traction Co., it was as a motive power for auxiliary or face haulage that the writer 


and-TeloeraohsConstrdctionck Maintenance Co. . 161-763. thought it showed it3 greatest utility. Small electric haulages which 
grap & o. (pp. 7 ) were light in themselves and were easily shifted about could be 
PERSONAL. 


cheaply installed. After an experience extending over a period of 
Our readers will be sorry to hear that Mr. C. C. Atchison, engineer 


10 vears with small haulages, and some of fairly large size, without 
losing a shift due to the breakdown of electric fittings, the author 
and manager of the Rochdale Borough Electricity Department, 
underwent an operation on Feb. 3, and will not return to his duties 


was of the opinion that no better substitute could be found. With 
regard to coal cutting, Mr. Smellie remarked that in the pits at New 
fcr some weeks. We are pleased to hear that Mr. Atchison was able 
to leave his bed for the first time on Tuesday last. 


Cumnock coal cutters were working on all gradients up to l in 2 
Middlesbrough Electricity Committee have authorised the borough 


with complete success, and he should not have the slightest hesita- 
tion in applying them to even a greater inclination than that. In the 
electrical engineer (Mr. H. M. Taylor) to join His Majesty's Forces. 
While Lieut. G. C. Milnes, the electrical engineer of the Lancaster 


course of his general conclusions the author observed that there was 
no doubt about the efficiency and economy of a central generating 
station where a number of pits within a given radius had to be sup- 
electricity supply and tramway departments, is on active service, the 
works superintendent (Mr. J. B. Patterson) will perform his duties. 
Accrington Electricity Committee recommend the Council to 


plied with current, but those contemplating such an installation 
would be well advised to have nothing but plant of the very best 
supplement the pay of Capt. H. Gray, the borough electrical engineer, 
during the time he is serving in the new Howitzer Brigade, by such 


construction. He also advised where a conversion from steam to 
electric working was contemplated that it should be carried out 
a sum as will make it equal to his salary as chief engineer, and to 
continue such a rate of payment during the war. 


graduallv. to allow the staff to be trained to the new system. 
Institution of Civil Engineers.—At the meeting of the Institution 
Four members of the engineering staff of the electricity depart- 
et, Clancy and 


on Tuesdav the 23rd ultimo the members received an intimation 
that H.M. the King of the Belgians and also Admiral Lord Fisher of 
ment of Dublin Corporation, Messrs. Downey, Carrigg, 
Cox, have joined the Army. — Half- pay allowance will be made to their 


Kilverstone, First Sea Lord of the Admiralty, had consented to 
relatives during absences, and their places will be kept open for them. 


accept election as honorary members of the Institution. The 
election was effected forthwith by acclamation, and the addition of 
these illustrious names to the small group of distinguished men who 
form the Institution's roll of honorary members is a source of much 
satisfaction to the members. 

Institute of Radio Engineers.—At the annual meeting of the 
Institute, held at Columbia University, New York, on January 6th, 
Mr. R. A. Weagant read a Paper on the " Design and Construction 
of Guy-supported Towers for Radio Telegraphy,” in which he gave’ 
the fundamental stress and deformation formule used in planning 
such structures. The application of the theoretical relations to the 
actual design of a 600 ft. tubular steel tower was shown, and the 
Paper was followed by an interesting discussion. 


Incorporated Municipal Electrical Association.—Owing to the 
president, Major H. Richardson, having been called up for service on 
the outbreak of the war. the Council appointed the senior vice- 
president, Mr. A. C. Cramb, as acting-president during Major Rich- 
ardson's absence. It was also decided that instead of the proposed 
Convention in 1915 in Dundee, business meetings should be held in 
London for the transaction of routine business necessitated by the 
articles of association and for the discussion of matters of general 
interest to the members. These will be held at the Institution of 
Electrical Engineera, Victoria Embankment, London, W.C., on June 
17th and 18th. The provisional arrangements are as follows: On 
Thursday, June L7th, at 10 a.m., a report prepared by Mr. A. 5. 
Blackman (Sunderland), and Mr. T. Roles (Bradford), on behalf of 
the " Point Five ” Association, on " The Practical Result of the 
Point Five Tariff," will be read and discussed. At 2:30 p.m. a report 
prepared by Mr. Frank Ayton (Ipswich), hon. sec. of the Electric 
Vehicle Committee of the I.M. E. A., on * The Use of Electric Vehicles 
in Municipal Service," will be read and discussed, after which a parade 
and demonstration of electric vehicles will take place. The annual 
general meeting will be held on Friday at 10 a.m., when the annual 
report and balance-sheet will be presented and the officers and council 


APPOINTMENTS VACANT AND FILLED. 


An electrician is required to act as depot foreman in the Dover 
Corporation tramways department. List of duties from the general 
manager, Mr. Edward Carden. Applications by Mareh 12. See 
advertisement. 

A foreman electrician is wanted in Liverpool district, for the 
menufacture of electrical parts for railway block instruments, &c. 
See advertisement, 

The British Westinghouse Co., Trafford Park, Manchester, adver- 
tise for instrument makers and improvers for instrument and meter 
work. 

A physical science master is required for the City of London 
School, Victoria Embankment, E.C. Applications (on forms to be 
ob‘a:ned from the Secretary) by March 15. 

A first-class winder is advertised for by a large electrical firm for 
the position of inspector. 

A colliery electrician is wanted for China with experience of high- 
voltage power plant. Two years’ engagement. Salary £300 per 
annum. Applications to Mr. Arthur Hassam, mining enginecr, 
Newcastle, Staffs. | 


Mr. H. H. Partington, of Falkirk, has been appointed as sub- 
stations superintendent at Salford, at £200 per annum. 

Mr. F. Pape, of Barrow-in-Furness, has been appointed shift 
engineer at Eccles in place of Mr. Bedford, who has volunteered for 
military service. 

Mr. W. E. Haley has been appointed assistant engineer at Shipley 
in succession to Mr. R. A. Nuttall, who recently received an 


. Appointment at Birmingham. 
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elected. If necessary the members will re-assemble at 2:30 p.m. to 
complete any adjourned business. 


Incorporated Municipal Electrical Association Development Com- 
mittee.— At the second and third meetings of this Committee, held 
on Jan. 15th and Feb. 12th, respectively, the steps taken with regard 
to co-opting further members of this Committee were reported 
upon, and the complete list to date is as follows :-— 

Representing the 1. M.E.A.—Chairman, Mr. S. E. Fedden: Messrs. 
S. T. Allen, F. Ayton, A. S. Blackman, R. A. Chattock, A. C. Cramb, 
Coun. Crowther, J. E. Edgcome, Ald. Ellaway, F. M. Long, H. Richardson, 
Ald. Pearson, H. F. Proctor, T. Roles, A. H. Seabrook, Ald. J. Smith. 
W. A. Vignolesand G. Wilkinson, Acting Hon. Sec.. Mr. J. W. Beauchamp. 

Representing the A. M.E.E. (Greater London).—Mr. W. C. P. Tapper. 

Representing the B.E. A. M.A.—Messrs. R. J. Ireland, G. Maurice, H. C. 
Siddeley, and D. N. Dunlop. 

Representing Electrical Contractors’ Association.—Mr. L. G. Tate. 

Representing Cable Makers? Association.—Mr. L. B. Atkinson. 

Representing Association of Electrical. Power. Companies.—Messrs. 
W. A. Chamen and A. de Turckheim. 

Representing British Electrical Federation.—Mr. W. L. Madgen. 

Representing Society for Electrical. Development, U.S.A.—Mr. F. W. 
W ilcox. 

Sub-committees were appointed to deal with the following matters : 
Publicity, to be operated from London district ; secretarv, Mr. A. C. 
Cramb. Electrical installations, to be operated from the Bradford dis- 
trict; secretary, Mr. T. Roles. Domestic appliances, to be operated 
from the Birmingham district; secretary, Mr. S. T. Allen. It was con- 
sidered advisable to distribute the operations of these Committees over 
different districts of the country, in order to make it easier for persons 
who might, by reason of their experience or otherwise, be very useful, to 
attend the meetings. It was also decided that sub-committees should 
have the power to co-opt persons not necessarily members of the Develop- 
ment Committee or of the Incorporated Municipal Electrical Association, 
who, by reason of their experience in connection with different branches 
of the electrical industry, might be willing and able to give assistance in 
the work of the sub-committees. i 

Royal Institution.— A general meeting was held on Monday last, 
Sir James Crichton Browne, treasurer and vice-president. in the 
chair. A letter from the Hon. Sir Charles A. Parsons, K.C.B.. 
F.R.S., was read, in which a cheque for £5,000 for the Institution 
was enclosed. The following resolution, passed by the managers, was 
approved bv the members :— ; 

Resolved that the managers of the Royal Institution desire to express 
to the Hon. Sir Charles A. Parsons, K.C.B., F.R.S., who has uncon- 
ditionally placed at their disposal for the purposes of the Institution the 
sum of £5,000, their most grateful appreciation of his munificence and 
discernment. They accept the gift as a timely and noble recognition of 
the good public work the Institution has done in the past, and is still 
doing, in the acquisition and diffusion of scientific knowledge, and as an 
incitement to maintain and extend its usefulness in the unique position 
which it has for more than a century occupied. 

Royal Society.— The Papers read before the Royal Society vester- 
dav included the following: ‘‘ A Bolometrie Method of Determining 
the Efficiency of Radiating Bodies," by Prof. W. A. Bone, F.R.S., 
Prof. H. L. Callendar, F.R.S., and H. J. Yates ; ‘‘ The Simplification 
of the Arithmetical Processes of Involution and Evolution." by Mr. 
E. Chappell; “ The Elastic Properties of Steel at Moderately H igh 
Temperatures,” by Mr. F. E. Rowett; and “ The Laws of Series 
Spectra," by Prof. J. W. Nicholson. 

Institute of Chemistry.—At the annual. general meeting of the 
‘Institute last Monday the returning president, Prof. R. Meldola, 
ess in which he dealt at some length with the dye in- 
dustrv and the Government scheme for reviving that industry in this 
ee Prof. Meldola made a point of the fact that adequate 
country. Prof. : he original scheme. It 
chemical control had been omitted from the origin > li j ith 
ossible to carry out the scheme on satisfactory lines with a 
"know whether the dye stuffs that were being 
or whether they might soon be super- 


5 ‘ferent dye stuffs of dif- 
eded. There were at present about 500 different dy Ms 1 
ane itions which had resulted from chemical research, anc 
ferent compos. v number could be made in this country. The 
only a certain number cou ae sy 
of these on'y ê ] develop the existing factories, 
first step should be to enlarge and Cf P iy it was neces- 
d if the industry were to remain here pero n ie caiie 
7 to carry out a large amount of chemical research. P s 
as r H «age n * T. E - 
A t, and the expert only. who could foresee the oo 2 n A 
'xpert ies p f forro WwW X 
um onchusion,. Prof. Mcldola referred to the wi aerial 
ment, Jn conch’ ed methods for:making specta 
Institute in providing the required. me venu uius for 
he ical products at the present. tme, enr avr ible to obtain 
eae TEM and chemical glass. It was i iid i A ERa 
` [4 E sč 2 "& : » 
wor it certain other chemical industries wouk pe I m 7 
47? 415 i a Pal Apr LI cr 
n Engine Users’ Association. At the February T x 
: n 1 ome) announced tne 
Diesel m the president (Mr. J. E. Edge ome) nd SU 
this Assoc Peale rs were being obtained in md NL 
further parti of Mexican fuel oil in Diesel engines an n culi 
n x 8 ` P : a > D» x £ 
Hono s i ‘ons for fuel oil, and that both these subj: 
ah specific ; i 
with spec! 


gave an addr 


was imp 
board which could not kn 
made were worth protecting 


be brought up for further discussion at a subsequent meeting. He 
also announced that at the next meeting the general question of 
insurance of Diese] engines against breakdown would be further dis. 
cussed. The discussion on the breakdown of a Carels Diesel engine 
at Oxford, which had been reported at a previous meeting, was 
resumed. The breakdown was generally attributed to the over- 


stressing of a bolt on the connecting rod big end. The failure of à 


gudgeon pin on a Carels engine at Clacton-on-Sea was also com- 
mented upon, and it was thought that in this case the strain was 
caused by pre-iznition. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, March 6th. 
RoyaL INSTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W 
Lecture on “ Recent Researches on Atoms and Ions,” by Prof. 
Sir J. J. Thomson, O.M., F.R.S. (Lecture IIL) 
ASSOCIATION OF ENGINEERS.IN- CHARGE. 
7:30 p.m. Meeting at St. Bride Institute, Fleet-street, London. 
E.C. Debate on “ How to Pay for the War.” 
MONDAY, March 8th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at Storey’s-gate, St. James’ Park, London, S.W. 
Paper on “ Propelling Machinery for Ships,” by Mr. W. J. 
Drummond. 


TUESDAY, March 9th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Engineers’ Club, Albert-square, Man- 
chester. Paper on '' Electricity Applied to Mining,” by Mr. 
C. P. Sparks. | i 
WIRELESS SocrETY or LONDON. 
8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, S.W. Lecture on “ Waves," by Dr. 
J. Erskine- Murray, F.R.S.E. 


SCOTTISH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8:10 p.m. Meeting at Prince’s-strect Station Hotel, Edinburgh. 
Paper on ' Automatic Protective Switchgear for Alternating- 
current Systems,” by Mr. E. B. Wedmore. 

WEDNESDAY, March 10th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. Meeting at the Philosophical Hall, Leeds. Paper on 
“ Electric Cooking, mainly from the Consumer’s Point of View,” 
by Mr. W. R. Cooper. TET n 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

8 p.m. Meeting at St. Bride Institute, Fleet-street, London, E.C. 
Paper on “ Modern Steam Laundry Machinery," by Mr. B. P. 
Flockton. 

THURSDAY, March 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution, Victoria Embankment, London, 
W.C. Paper on“ Electric Cooking, mainly from the Consumers 
Point of View,” by Mr. W. R. Cooper. 


FRIDAY, March 12th. 
PHYSICAL Society. 


Spam. Meeting at the Imperial College of Science, South Kensing- 
ton, London, S.W. Agenda: Papers on '' The Estimation of 
High Temperatures by the Method of Colour Identity," by 
Messrs. C. C. Paterson and B. P. Dudding; “The Unit of 
Candle-power in White Light," by Messrs. C. C. Paterson and 
B. P. Dudding: and '" The Relative Losses in Dielectrics In 
Equivalent Electric Fields, Steady and Alternating (R.M.5.), 
by Mr. G. L. Addenbrooke. — PPP 
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(leading) with the flux. Ke depends on the quality and volume of 
the iron core, and also on the square of the thickness of the lamina- 
tions; the eddy-current loss in the copper can usually be neglected. 
The value of the total primary current is 


l= I, lst Ta TA id 
Resolving into components respectively in phase and in quad- 
reture with the flux, 


THE CURRENT TRANSFORMER* 


LÀ 
BY A. C. L. MCNAUGHTON, M.SC. 


Summary.—The author gives expressions for hysteresis and eddy cur- 
rent losses and for the ratio and phase angle of a current transformer. A 
simple method of actually measuring the ratio and phase angle is described. 


In order to determine the primary current of a current transformer : . X /,K 
from the reading of the ammeter in the secondary it is necessary that. S (1 17 iu D +3 (1 7 th Ie) 
the ratio (primary current)/(secondary current) be known ; and it is | where X5 KI. 
desirable for aecurate measurement of alternating currents that this poro. ai 
ratio remain nearly constant, independent of the current throughout aad Z=,/R+Ă $ 


the range of measurement. When the current transformer is usedl 
in connection with a wattmeter for the determination of power, or 
with a watt-hour meter for the measurement of energy, in addition 
to the above ratio the phase of the secondary current with reference 
to the primary current must be known. This angle should pre- 
ferably be small. 

The vector value of the voltage generated in the secondary is 
given by 


The core-loss current is given by T, — L, + I. 
The exciting current is given by Ij, - 14+ bat 
Substituting in the above equation, the total primary current 


. X ; BR x 
i=(1, +1) ZU L.) 

"» I X I f_R , 
i 7 le SIUE ) | 


where Im» and [,, are the megnetising and core-loss curreats referret 
to the secondary of the transformer. 
The numerical value of L is 


No N fog di V 
S vin) (ita) 
nat n2] + 2g t c? 


Ny ahi + Ke (Nlis Ries) | 5 
= v i gi pee oe + Tino + Teg 


2 
4 


no 2], No mot RE, 
E Im e d 
ny i Z 


where Jp, is the exciting current referred to the secondary of the trans- 
former. 
The ratio is 


E;'—I(r- r2) J2nf(L * Lj]; 
where f= frequency, 
r— resistance, and L=self-inductance of load 
7,— resistance, and L, leakage of transformer secondary 
I,= vector value, and I, the root-mean-square value, of the cur- 
rent in the secondary winding of the transformer. 
The maximum value of the flux required to generate this voltage is 


E; 
d, 5o 
V 2n[n 5 
where 7, is the number of turns on the secondary. The flux vector 


is in quadrature (leading) with the E. M.F. vector E,. 
Substituting for E,' 


$= a a + [2nf(l+ Ly) }?" 
VJ 2nÍn 5 2 2 — 
The phase of the current I, lags behind that of the flux by the angle 


1 one [NTR Tah 
| ?" m (L)? 


m—tan-t V T 
?n[(L * L,) The angle of lead of the primary current with reference to the flux is 
The current in the primary consists of the following components :— oe LR/Z + Tey 
: Nos A sae cue 
(1) The current L=- s" Is; I,N/Zct Inm: 
Ny 


Now the angle of lead of T, (the primary component balancing the 
secondary load current) with reference to the flux is tan-' R/X. 
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The phase difference between I, and Ï, is m, and hence the phase 
of I, leads that of the flux by the angle 


(2) The magnetising current. L,. which is in phase with the flux 
its relation to the latter being shown in Fig. 2. 


Je 


Fia. L.—VecTor DiaanAM OF CURRENT TRANSFORMER. 


I; Current in'secondary circuit. | 

R «Resistance of secondary circult. 

X = Reactance of secondary circuit. 

I, Primary component balancing the secondary current. 
La 2: Magnetising current. 

le - Core-loss current. 

$ = Magnetic flux. 


Hence the phase of I, leads thet of I by th» angle 
I, R/Z + Ie 

DX da 

R LR/Z«elg 

X LXN/Z ln; 


(3) The current T4, supplying the hysteresis loss. Thisisgiven by 


E,I,— K,/$'5; or, substituting E,—V2n[n,, tant —tan-H( 
» «S X [4 


This current is in quadrature (leading) with the flux. Ky, depends 


on the quality and volume of the iron core, and at the low flux- = tan-! —RLPEZ.L. La le, 
density used in the current trensformer cennot be treated as i += = 
constant. i ; X LX/Z+ lmz 
(4) The current I,, supplying the eddy-current loss, given by ET. nS D;RX/Z + T,R— IK X/ s) 
C . Ex an-! = rar ‘a 2 [^ 
=K, fro, Substituting for E,’, I,— - $ and is in quadrature | ( 1,X?2/Z c Ima X. + 1,R?/Z +4 leB 
a MEN. C nee ge E: aj 
* Paper published in the “Journal” of the Institution of Electrical | —tan- i En LE 
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DETERMINATION OF CONSTANTS. 


r . ; 
The relation of T,,,. Tea and Tos to the generated voltage is deter- 

mined by an open-circuit test. The secondary winding is connected 
| n series with à low-range ammeter and a wattmeter current coil to 


IO 


The secondary leakage reactance is approximately one-half of the 
total reactance. "The secondary resistance may be estimated 
similarly, but is preferably measured with continuous current. The 
resistance and reactance of the meters and leads are obtained from 
the readings of the voltmeter, wattmeter and ammeter when the 
secondary circuit is closed through them and the primary winding 
is excited. The numerical values of the ratio and phase angle may 
be obtained by substitution in the respective expressions. | 

Figs. 2 and 3 give the results of the open circuit and short-circuit 
tests of a 400/5-ampere instrument transformer of modern construc. 
tion. Fig. 4 shows the relation of the ratio and the phase angle to 
the secondary current, and Fig. 5 the effect on these quantities of 
increasing the resistance of the secondary circuit. (Actual observa- 


6 tions give results coinciding closely -with the calculated curves.) : | 
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B battery of the second audion, one hears a beat-note of 
surprising intensity. The pitch of this note can be run through 
the entire gamut of audibility from upper audibility down to a 
low guttural note, then lapsing into inaudibility as the two 
oscillating circuits are brought into nearly exact resonance, 
then rising higher and higher as one or the other circuit is 


THE ULTRAUDION DETECTOR FOR UNDAMPED 
WAVES. 


BY LEE DE FOREST. 


While the users of the audion detector are now numbered 
by the hundreds, very few perhaps understand that by slight 
modification of circuits, or with certain bulbs, by mere adjust- 
ment of the filament-heating current and B battery potential, 
it becomes a detector of undamped wave signals, of an extra- 
ordinary sensitiveness. 

The audion under the above described conditions becomes 
a persistent oscillator or generator of continuous oscillations of 
absolutely constant amplitude. The energy thus generated 
varies from the order of a microwatt in the usual small audion 
bulb to tens of watts in bulbs of 3 in. diameter or larger, con- 
suming 2 or 3 amperes for the filament current and energised by 
a B potential of several hundred volts. l 

To an audion detector bulb in this oscillating condition the 
name " ultraudion " has been applied, as fitly descriptive of 
the ultra sensitive response which it then gives to incoming 


again detuned. 
The energy represented in this beat-note is many hundred 


times that of the initial high-frequency energy in either oscillat- 
ing circuit alone. Therein lies the principle of the extraordinary 
sensitiveness of the ultraudion detector of undamped oscilla- 
tions. It becomes at once a source of continuous oscillations, a 
detecfor of the incoming oscillations, and an amplificr, either of 
these latter in their original frequency or of the beat frequency, 
set up by the interference between these two radio frequency 
oscillations of slightly differing periodicities. 

In the form of ultraudion circuit most preferred these 
functions are all performed in one bulb and one cscillating 
circuit, with a small variable condenser in shunt around the 
B battery and telephone receivers. The ultraudion bulb itself 
is preferably of different construction from the ordinary 


received -oscillations. 


detector yet known), is greatly enhanced by 10 to 50 times, 
according to the quality of the individual bulb and of the 
particular circuit combination used. 

The ultraudion state was first discovered by the writer when 
using a bulb connected in the usual manner, with a well 
designed secondary receiver circuit connected across the grid 
and filament (standard audion connection). The filament was 
heated to an unusual degree, thereby reducing the internal 
resistance of the bulb, and the capacity of the "stopping ” 
condenser in series with the grid made extremely small, of the 
order of 0-0001 mf. While testing this bulb with an arc 
transmitter station I observed that, at a certain adjustment of 
the filament current and B battery, the customary rough 
hissing sound due to the irregularities of the arc was suddenly 
replaced by a faint flute-like whistle. The pitch of this note 
could be varied at will by varying the condenser in shunt to the 
secondary of the receiver transformer. 

It was at once apparent that here I had a tiny generator of 
undamped oscillations, the period of which could be controlled 
within limits by varying the constants of the closed oscillating 
circuit. and to a certain degree, bv the heating current and B 
potential. 

At a later date when developing the audion amplifier as a 
relay for telephone currents and weak wireless signals, I found 
that with two bulbs connected in cascade* this ultraudion 
condition could be more readily produced, due to the tendency 
of the impulses set up in the second audion to react upon the 
first, through the coupling transformer, or associated circuits. 

In fact the low or audio frequency oscillations thus set up 
often became a nuisance until special care was taken to 
neutralise this reactive tendency. Loud siren notes, of pure 
quality, and piercing intensity, were readily obtainable, the 
pitch of which could be altered in droll effects merely by 
touching one or another point of the associated circuits with the 
finger. 

If means now were provided for conducting high-frequency 
oscillations from the first to the second audion circuit; as, for 
example, by shunting the heavy retardation soil, B batteries, 
and telephone receivers by small condensers, then, when the 
first audion and its shunted oscillation circuit were caused to 
set up high-frequencv oscillations, these were amplified in the 
secand audion radio circuits, provided these latter were 
attuned, or nearly in tune, with those of the first audion, or 
with its lower harmonic. 

The action of second audion is almost invariably to amplify 


these impressed high-frequency currents, so that in a telephone 


receiver connected in the usual fashion between the plate and 


— —M—— — —- 


* For description of the circuits thus used. see Paper, “ Audion Detector 
and Amplifier," '* Proceedings ” Institute Radio Engineers, March, 1914, 
cr Tux ErgcrRIGa N. Novepuar 21, 1913. 


Whether these be of undamped or 
damped characteristics, the sensitiveness of the ordinary audion 
(itself generally admitted to be by far the most sensitive wireless 


detector audion, being supplied with double plate and grid 
elements. However, the ultraudion effect can be obtained 
in many single bulbs, particularly if of high vacuum. 

The B potentia! must, however, not he made too large, for it 
is easy to send the bulb back into the non-oscillating condition. 
One can easily determine when a bulb is im this ultraudion 


3i-voLT AND 12-voLT ULTRAUDION DETECTORS. 


state by touching one terminal of the oscillating circuit with 
the finger. A characteristic " cluck,” or scratching sound, 1s 
then heard in the telephone receiver which is entirely absent 
when the bulb is not oscillating. 

When used as a detector of damped wave signals the true 
spark tone quality is entirely absent, unless these signals are 
extremely intense. The sound of spark signals takes on 
instead a hissing, rustling or unclear qualitv, very similar to 
those from a rotary tikker as used with the Poulsen system. 

Thanks to the greatly enhanced  sensitiveness of the 
ultraudion, these spark signals are now many times louder 
than when the simple audion reproduces the true tone quality, 
a fact which ordinarily gives the ultraudion a very real 
advantage, even for spark reception. Moreover an increased 
immunity from interference from more strongly damped 
spark stations is afforded. In times of severe static disturb- 
ances, however, the advantage of the high, clear spark notes 
and the individuality of the tone quality of a sending station, 
more than compensates for the reduced audibility factor of the 
simple audion. 

As detectors for undamped oscillations we have to-day four 
tvpes—the Poulsen tikker, the Goldschmidt ^ tone-wheel," the 
Fessenden hetrodyne and the ultraudion. The latter com- 
bines at oncefpoints,of simplicity. reliability, sensitiveness, 
sharpness of tuning, and tonal selectivity, which (I believe it 
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can be stated without fear of dispute) makes it unique in the 
field of present-day wireless detecto:s. 

For many months, theU.S. Naval Radio Station at Arlington. 
Va., has used the ultraudion in daily reception of messages 
from the 50 kw. are station at Honolulu, H.I. At the Wash- 
ington Bureau of Standards daylight signals are also received 
from Eilvese, Germany, with several hundred times audibilitv, 
using an aerial 150 ft. in height. In New York messages from 
the undamped wave stations at Nauen, Germany and San 
Francisco, are picked up at almost any hour of the day during 
the fall and winter on an antenna lying below the level of the 
highlands on either side of the Harlem river, and alwavs 
without the slightest interference from any of the powerful 
stations from New York to Tuckerton and Arlington. 

When receiving from arc stations (e.g., Newcastle, New 
Brunswick or San Francisco), both the sending and com- 
pensation waves can be heard if desired, as two clear, flute-like 
tones, one diflering by about a half octave from the other, 
alternatively as the transmitting key lengthens or shortens the 
emitted wave. If, however, it is desired to completely silence 
the compensation “ signal " it is necessary merely to attune the 
period of the receiver circuit. to close svntony, with the 
compensation wave length, when the local circuit is forced into 
syntonic oscillation therewith and that beat-note disappears. 
This leaves the signal wave to form a solitary low-pitch beat- 
note with the ultraudions local oscillation. | 

For hich-speed recording of wireless signals the ultraudion 
offers great possibilities. In the rapid transmitting and 
automate recording system which the writer developed for the 
Federal Telegraph system between San Francisco and Los 
Angeles, the tikker signals were first amplified by a three-step 
audion amplifier, and then recorded upon the rapidly travelling 
steel wire of an American telegraphone. This record was 
subsequently run off again at a speed one-third to one-fifth 
that of the original recording speed, and the message thereby 
rendered readable by ear. In this manner wireless messages, 
tape-punched, have been transmitted commercially at a speed 
of 60 to 100 words per nunute. 

The method has proven itself a genuinely practical one. 
The speed limit imposed. however, was found to be that due 
to the quality of the tikker signals itself. When these signals 
were reproduced at a speed for ear reading which was less than 
that above mentioned, their low non-musical quality caused the 
“dots” to become quite inaudible. With the ultraudion 
detector, however, the pitch of the received signals can be made 
as high as the telephone diaphragm, or the magnetic lag of the 
telegraphone wire will ‘permit, sav, six thousand per second. 
This permits a reproduction speed of one-twelfth, with a good 
readable note of 500 per second, at a speed, sav, of 25 words per 
minute for a speed of transmission of 300 words per minute. 


PHYSICAL SOCIETY. 


The annual general meeting was held on February 12, 1915, at 
the Imperial College of Science, South Kensington, S.W., Dr. A. 
RussELL, M.A., Vice-President, in the Chair. Phe. Report of the 
Council was taken as read. The Report of the Treasurer was read by 
Mr. DuppELL. Both reports were put to the mecting and unani- 
mously adopted. Votes of thanks to the auditors, the officers and 
council, and the Governing Body of the Imperial College were carried 
unanimously, the respective proposers and seconders being Prin- 
cipal S. SKINNER and Mr. S. D. CHALMERS, Mr. A. A. CAMPBELL 
Swinton and Mr. D. Owen and Mr. W. DuppELL and Mr. C. C. 
Parensox. Prince B. Calitzin was balloted for and elected an 
Honorary Fellow of the Societ v. 

The following is the list of officers elected for the ensuing year : 
President: Nir J. J. Thomson, O.M.. D.Se, F.R.S. Vice-Presidents 
who hare fiiled the office of President: Prof. G. C. Foster, F.R.S., 
Prof. W. G. Adams, M.A.. F.R.S., Prof. R. B. Clifton, M.A., F.R.S., 
Prof. A. W. Reinold, €. B., M.A., F.R.S., Prof. Sir Arthur W. Rücker, 
M.A., DSe. FLR.S., Sir W. de W. Abney, R.E, KCB., D.C L., 
E.R.S., Prin. Sir Oliver J. Lodge, D.Sc., F.R.S., Prof. N. P. Thomp- 
son, D.Se,, E.R.S R. T. Glazebrook, D.Se., F.R.S., Prof. J. Perry, 
D.Sc., E.R.S., €. Chree, Se. D., F.R.S., Prof. H. L. Callendar, M.A., 
E.R.S.. Prof. A. Schuster, Ph.D., F.R.S. Vice-Presidents: W, R. 


Cooper, M.A., B.Se., A. Russell, M.A., D.Sc., F. E. Smith, R. & 
Whipple. Secretaries ; S. W. J. Smith, M.A., D.Sc., F.R.S., W. 
Eccles, D.Sc. Foreign Secretary; R. T. Glazebrook, D.Sc., F.R.S. 
Vreasurer : W. Duddell. F.R.S. Librarian : S. W. J. Smith, M.A., 
D.Sc., F.R.S. Other Members of Council; S. D. Chalmers, M.A., 
Prof. G. W. O. Howe, M.Sc., Prof. J. W. Nicholson, M.A., D.Sc., 
Major W. A. J. O Meara, C.M.G., C. C. Paterson, C. E. 8. Phillips, 
F. R.S. E., Prof. A. W. Porter, B.Nc., F.R.S., Prof. O. W. Richardson, 
M.A., D.Sc., F.R.S., Prof. the Hon. R. J. Strutt, F.R.S., W. E. 
Sumpner, D.Sc. 

A Paper entitled 
* A Galvanic Cell which Reverses its Polarity when Illuminated," 
vas read by Mr. A. A. CAMPBELL SWINTON. 

The Paper deals with the phenomenon that if two plete-—orze of 
zine and the other of tinned copper coated on one surface with 
selenium and varnished with enamel over the remainder of its 
surface—are immersed in tap-water, the electric current through 
`~ galvanometer connected to the plates shows that in the dark the 
zine is electro-positive to the selenium, while the result of light 
f ling on the selenium is to increase the effect. If, however, instex! 
of zire, carbon or copper is employed for the non-coated plate, the 
i teresting result is obtained that, while the selenium proves to be 
electro-positive to the carbon or copper in the dark, it immediately 
becomes electro-negative to carbon or copper the moment it is 
ilumirated, this beirg easily shown by the deflections of the galvano- 
meter in contre y directions a the light is tur?ed on and off. 

Prof. T. Matuer asked if the increase of current produced by the 
illumination was proportional to the E.M.F. which the author had 
detected with the quadrant electrometer. 

Mr. S. D. CHALMERS asked if heat waves would produce the effect. 

Mr. W. DvpbELL commented on the fact that the visible rays were 
most effective while the ultra. violet rays were ineffective, and contrasted 
the result with the recent. discovery that selenium is very sensitive to 
X-ravs. 

Mr. D. Owes asked if the action was instantaneous. If so, by using 
intermittent illumination one should get a strong effect produced in & 
telephone circuit. 

Mr. G. D. West thought that the ineffectiveness of the ultra-violet 
radiation might be due to the absorption of these rays which was bound 
to accur in the electrolyte. 

The AUTHOR, in reply, said that the extreme instability of the cell 
made it impossible to co-ordinate readings of the current and the E.M.F. 
produced by illumination. He did not think heat waves were able to 
produce the effort, as passing the light through a solution of alum did not 
greatly reduce it. The action, he thought, was practically instantaneous, 
He agreed that the absorption of the cell would probably account for the 
ineffectiveness of the ultra-violet rays. 


A Paper entitled 
* On the Criterion of Steel suitable for Permanent Magnets," 


by Prof. S. P. THompson, F.R.S., was read in abstract by the 
secretary, the author not being present. 

Whatever the form to be given to a permanent magnet, the prime 
requisites as to the quality of the steel are (1) large remanent mag: 
netism (Srem) and a high coercive force (JC.). Since Hopkinson s 
determinations of 1885 it has been supposed that for the purpose of 
making permanent magnets the best material would be that for 
which both of these quantities and, consequently, their numerical 
product, should be as high as possible. Recently Mr. J. A. Mathews 
and, independently, Mr. J. R. Ashworth, have proposed to take the 


ratio JC. = Jiu or IC. + Bem» Which only differs in scale as the cri- 
terion. Todecide as to the suggestion to take the ratio instead of the pro- 


duct a table giving the values of JLo, Irom» JC. Srem. and JC. X jn 
for a number of steels is given, and it is clearly shown that the use 
of the ratio as a criterion of magnetic usefulness leads to most absurd 
results. As an example, annealed manganese steel (almost non- 
magnetic) should, judging from the ratio, be six times as good as 
Remy steel, whereas in reality, for equality of pull, a magnet of 
manganese steel would require to be 312 times the weight of that 
made of Remy steel. The qualities requisite in an ideal steel for 
permanent magnets are indicated. 


Prof. S. W. J. SMITH said that in cascs (by far the most numerous) in 
which it was as essential that the moment of the magnet should be high 
as that it should be permanent, tho criterion H..— 1, à maxsimum ob- 
viously had very little to be said for it in comparison with the criterion 
H.x 1, à maximum as Prof. Thompson had so clearly shown. lt Was 
possible, however, to think of cases where a '' permanent magnet 
might be required in which the constancy of the moment might be m 
more important than its magnitude. In these cases more might be sa! 
in favour of the first criterion. He pointed out that the choice between 
two different materials for a particular purpose might depend as muc 
upon the shape of the IH curve as upon the values of I, and H,. 

Mr. A. CAMPBELL said that for practical purposes it was important tha 
lr should be large or else a large coercive force was of no use. He agre 
therefore that the product of He and Ir was the most usefu] criterion, an 
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could not think of a caso whero tho quotient would give a useful indica- 
tion of the quality of the stcel. 

Dr. C. CHREE said that peculiar cases were often encountered in which 
it was difficult to say exactly what interpretation should be put on the 
terms “ permanent magnetism,” “ coercive force," &c. Some years ago 
he had had occasion to demagnetise a bar of cobalt. He had used the 
ordinary ‘method of reversals, accelerating the process by hammering. 
By this process he actually reversed the magnctisation, a phenomenon 
which he attributed to the original magnetism being in the opposite 
direction in the outer layers to what it was in the inner core, the mag- 
netism of the outer layers being destroyed by the hammering. He had 
also found with a certain dip needle that it could: be magnetised more 
strongly in one direction than in the other. It was afterwards found 
that the steel from which the dip needle was made had been magnetised 
very strongly in that direction by the maker. There was another factor 
of importance besides the permanence of the moment of à magnet, and 
that was permanence of the distribution of the magnetisation. He cited 
the case of two Kew magnetometer magnets which had inadvertently 
been allowed to touch. Their moments were unaltered, but their mutual 
influence was considerably affected owing to a change in the distribution 
of the magnetisation. 

Mr. E. H. RAYNER communicated the following: From a practical 
point of view a high value for the product of remanence x coercivity is to 
be desired with the proviso that a low value in one of them cannot com- 
pensate for a corresponding unusually high value in the other. A 
“ figure of merit " might be made out by penalising the material in both 
of these properties, counting only after a certain value has been attained. 
This figure might be calculated from the formula (1.— 400) x (H— 20). 
This would give a positive figure of merit to 15 materials in the list given 
in the Paper, implying that from a practical point of view the rest were 
comparatively worthless. The order of those with a positivo figure of 
merit is much the same as the order of the magnitudes given in the last 
column of the Paper, the first four being in the same order and the fifth 
and sixth inverted. The most notable exception is the molybdenum 
tungsten steel which comes tenth in order of merit in the last column of 
the Paper, but which by reason of having a value for I, of less than 400— 
namely, 370—has a negative figure of merit on the basis suggested. It 
would be interesting if Prof. Thompson could give some idea of what is 
the minimum value for He, which is desirable in a good permanent 
magnet for commercial purposes, such as magnetos for explosion engines. 


À Paper entitled | 
* An Investigation of the Photographie Effect of Recoil Atoms,” 


by Messrs. A. B. Woop, M.Sc., and A. I. Steven, M.A., was taken 
as read. 

The ionising, phosphorescent and photographic effects of the 
a-particles from a radio-active substance entirely cease when the 
particle still retains about 40 per cent. of its kinetic energy. It 
appears possible, therefore, that the recoil atoms from a ralio- 
active source should be able to effect a photographic plate, for though 
the range of a recoil atom isonly about ;}oth of that of the a-particle 
shot off from it, the ionising effect has been shown by Wertenstein 
and one of the authors to be 10 times as powerful over the 
corresponding range as that of the a-particle. Attempts have, 
therefore, been made to demonstrate this action in the case of 
on account of the inactive nature of the recoiling atom. Two 
distinct methods were employed: (1) The recoil atom was “ ab- 
sorbe] "; (2) the difference of deflection of the a-particle and the 
recoil atom in a strong magnetic field was utilised in order to attempt 
to separate their effects. “Schumann " plates were used as being 
most easily penetrable, but in al] cases the results were negative or 
inconclusive. This is probably due to the fact that the recoil atoms 
are not able to penetrate sufficiently deeply into the sensitive layer 


to render the grains developable. 
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THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 


BY H. W. MALCOLM, D.SC. 
(Continued from page 672.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionless. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tables and diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 


Processes by which they are obtained. 


INFLUENCE OF LEAKAGE—SINGLE MESH. 


The part which inductance plays being sufficiently clear, its 
action when combined with leakage may now be considered. 
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Since KI is of dimensions (/[712) and Ll is of. dimensions (l), 
KLE is of dimensions (2), and “KLE is a time and may be 
are, therefore, of zero dimensions—z.e., they are numerical 
quantities. 
Curve A, Fig. 33, is plotted from (6) and Table XIX., taking 
L/R as before equal to KRP/100, and therefore + KLE 
_KRP R KR? 


= =0:04352 . sec : also Gl-Klx—-,-.. 7, 
10 0.01352 second; also Gl=K xT L/RRL 


=R] = 0-0201 mhos, ?.e., 1/Glis R?/100, or 49-75 

3 
ohms ; in other words, the resistance of the leak is r2 Ri ES 
one-hundredth part of the total cable resistance. 

The curve rises abruptly from the time axis. Differentiating 
(6) and putting ¢--0, it follows that (dC/dr), co =K/Ll= E . 
x 4,618 x 1079, which is represented by the tangent line at the 
origin. Curve B is reproduced from Fig. 27 for a single mesh - 
without leak. Curve A reaches its maximum in 0-25 second 
and stays there, whereas curve D falls off to zero. 


M icroamperes per volt. 
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Fia. 34.—Two “ DISTORTIONLESS " MESHES. 
Curve A. L/R—KR!?/100,;; G/=100/RI. 
B. G=0. Ordinates one-twentieth actual size. 


J! 


Two Leaky MESHES. 

In Fie. 34 the cable constants are bunched together to form 
two meshes. Proceeding as before, the current in the second 
mesh is found to be 


Re - EA ( 2t m iue vo) 
E Ee n VLKE 2/LKI? 
RL nA CRO | Ri/ 145, 2! J 
L 4 | R KRË 


provided the condition GL = KR holds good. l 

Curve A, Fig. 34, is plotted from (7), and curve B is a repro- 
duction of curve A of Fig. 30, but is drawn to one-twentieth of 
its actual size. Both curves now run horizontally initially and 
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rise to a steady value. The influence of the leak is seen (1) 
in reducing the steady value of 201 mm. a. per volt in the case of 


curve B to 7-7 mm. per volt in curve A, and (2) in greatly 


reducing the time at which the steady value is attained—i.e,, 
in increasing the steepness of the curve. Improved shape has 
been gained at a great cost in height. 


THREE LEAKY MESHES. 
The current in the third mesh of the diagram in Fig. 35 js 
given by the formula 


m ( KRE 
Rt pc Lej NN NUR 
E p, Ee “sm ( LkR "" VéLKe) 


6 , 18 


- m VEO a KRE 
lEe sin ( Lkg m Visi) 


Micrcamperes per voil. 
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Fio. 35.—THREE * DisTORTIONLESS ° MESHES. 

Curve A. L/R-«KRI? ; GL 100/RI. 

B. G=0. Ordinates cne-hundredth actual size. 


» 


Curve A is plotted from (8) and curve B is taken from Fig. 3], 
where it is curve A. The effect of greater subdivision without 
alteration of the total constants is seen by comparing curve A, 
Fig. 35, with curve A of Fig. 34. The curve is now more 
hollowed out initially, and the point at which it touches 1ts 
steady value is moved further to the right. The steady value 
is also much reduced. 


Four Leaky MESHES. 


The current in the fourth mesh of the diagram in Fig. 36 i5 
given by the formula, 
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assuming the same relationship among the constants as before. 
Curve A is plotted from (9), and curve D is taken from Fie. 32, 
where it is curve A. Comparing Fig. 36 with Fig. 35, the effect 
of the further subdivision is seen in (1) the greater flattening of 
the curve at the beginning. (2) the movement of the point on 
reaching the maximum to the right, and (3) the reduction 
in the height of the curve. The improvement which curve A 
presents in shape when compared with curve B has been gained 
at the expense of an enormous reduction in height. l 


PASSAGE TO CONTINUOUS DISTRIBUTION —NUMBER OF MESHES 
INFINITE. 

The process of subdividing the cable step by step into an 
increasing number of meshes might be continued inde finitely, 
but it has already been carried sufficiently far for its general 
tendency to be rendered evident. We pass on, therefore, to 
consider the general case when there are x meshes present, with 
the ultimate intention of making » infinitely great. 


The periodic solution for the current in the last of n inductive ! 


and nd meshes may be written down at once. It is— eat cyan eee | ae «WROTE 
ey n—1 | (Rl+yLl)(Gl+ yKH) | 
C. wher hee A Mese - zo gos Rt 
o(y) SIUS Gl+y KI | n(n — 1) "1 : m C E Mer 
| si (RL yl) tilt) 42 2p): 7 RE sintvGRE RI 
| = ue 1) = S | m n by GRE 
| = -— Se ues | n 
which may be obtained by a simple extension from the case nb pum TR 
already treated, where L and G are zero. su ore Gd e COS MT om Jo 2K = = 
l (RI + yLl)(Gl+ y KI) X a 
Write, as before, cos 0 for RD Et], ied inm 
2n(n — 1) i E — MT mea x GRE 
Then (5 IL 2 ~ LKE 
l pat |2co0—1 —1 — —  Ri+ybl sin »0Ü | and 
P Gly KU —]  2ces0-1— ^ n * sind’ P w 
— == — — C poe ere aL ee wie, grs 
| ; 
aee Sey. an Ea I . e R 
Again, sink V GRE 
o'(y) = Li sin nO Rl+-yLl df) | n cos nO sin pri nO cos a E (^ " 9 , u " R Nu 
n sind n di sin? 2|e VL 2k? cos ma sind! 9|, 9K Lk? T 
iLi-yKD)--K iM : : » (12) 
W here —sin 0. dO UL UT m=1 [ n R G WV sa Nn K RP 
dy 2n(u— 1) i " -ok)  LkP' na 
Also o(y)--0 gives (1) y,=—R/L, cos 0 — 1 and 0 — 0, Lu 
sin 0 ae iJ R Gy mz 
or (2) sing — 0, from which »0 = ma. pen] LKE - 
moi , , l where tanh y= —— e 0000s (13) 
Substituting these values in 9‘(y), it becomes either RG mt 
2L 2K LGE 


Ll sin nd 


n sin Ü oun 
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n GL TG GET) ) sin : ' gin 0 i 


2 2 7R GY 2n(n—1)(1—cosf) 
;] d Gre ve) Vi |2n(n— | : 
where Y. 2 A, KE 


Hence, finally, on ae S these values, the arrival 
current in the last mesh is given by 
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for the first term of (10). 
as before, that n should be so great that cos (7) practically 
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_ Where tanh y — ; , (11) 
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In the series (10), let » be very great. Then cos n 1— " 
uis ] n? 


INIT nz 
and 1—cos = = y 
n Oe 


mz 
Hence 2»(4— ne — COS - i ) 


| CRITERION FOR CONTINUOUS DISTRIBUTION. 
| 

i 

| nearly, 

| 

i 


nt T WE l 
2n°(1—cos 2 ) nearly, — 4227. Substituting m (10) it 
n 


This formula gives the arrival current in a cable which is 


connected to earth at the ends, and in which resistance, in- 
ductance, capacity and leakance are present. The criterion 
for uniform distribution is evidently that » should be so great 


that 2u(n—1)(1—eos y) should practically be equal to »iz?, 
T 


where m is the number of the highest term in the series (10) 
which requires to be taken into consideration. lf we assume 
for the present that the mesh curve in the general case coincides 
initially with the distributed curve—as was shown to be true 


when Land G are zero—then it will suffice if the criterion hold 
Putting m=1, the criterion becomes, 


RA 
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iis PARTICULAR CAsES OF THE 
GENERAL FORMULA. 


dog l1 In the mesh formula let G 
n be zero. Then, from (11), the 
denominator of the expression 


ma 
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M:croamperes per volt. 


740 


—0, from which y=0. Substituting in (10), the formula 
collapses to 


(1 1 =) ah 
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Hence the series becomes, as it should, 
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which is the formula for the Thom- 
son arrival curve, and dates back 


R.KRP a : 
l-@ L4%u XY — a eee! , (14)! tol855. The general formula (10) 
m=) Sn(n— D(1— cos "a)i, thus degenerates when n is made 
À n^ infinite, or L and G are made zero, 


to less comprehensive formule 
suitable in pàrtieular instances. 
THE DisTORTIONLESS CABLE. 
Returning to the general mesh. formula (10), 1t 1s seen that 
the series contains in numerator and denominator the ex- 
pression, 


——— ——— ——— 


2n(n— D — COS P 


Qi : ) 

Af \Qu 2K LK: 

The quantity under the square root sign may be negative, in 
which case the square root is purely imaginary. This will 
certainly be true whatever n and m may be if the relationship 
R/L=G/K holds among the constants. The formula then 
simplifies considerably. The series becomes 


Rt [2n(n—1(1-cos™ | 
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and the current in the nth mesh is given by 
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wh'ch gives the current in the last of n meshes containing 
resistance, inductance and capacity only. H n be so great that 


ma 
9n(n— Te —608— ) — 272, the formula further degenerates to 


, l dma? 
Ri Rt p COS MNI sinh "m -KRP.R 
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which gives the arrival current in a loaded cable connected to 
earth at the ends. l o, 
Formula (15) was obtained by Vaschy* in 1876, who built it 
up by analogy from the Thomson formula as a solution to the 
differential equation with an inductance term. It is also to be 
found in Heaviside.t It is here obtained as a particular case 
of a much more general formula, and the method by which it 
was deduced permits of still further extension, if need be, which 
will be the case, for example, when we come to take account of 


the influence of the terminal apparatus. 
Carrying the reduction a stage further, put L=0. Thenin the 


limit, when L is very small, 
., Rt "| 4n?zmL o. Rt. 2m?z?L ) 
sinh 2L I-XRE.R^ sinh ai KRE R) and 


Rt 343 Rip Re mente dU miri 
~2L sinh i-e E en ERL2.- e" zat KRL? 
2 Ww. 


m?n*t 
— le kx? when L is zero. 


— * Eclaur, EL, 11, 1897. t“ Electromagnetic Theory,” Vol. IL, p. 381. 
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Of this formula those already obtained from first principles 
(6). (7), (8), and (9), may be regarded as particular cases when 
nis 1, 2, 3 or 4 respectively. 

Now, put n=% , and (16) becomes - 
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which gives the arrival current in a cable for which the relation- 
ship LG=KR holds among the constants. . 

This formula may be simplified greatly. 
that 


It may be shown 


I 
sin ( = tant) 


2sinh 1 $ m 
aea eaten Yeon —’ cos ma]. 
1 


7 2n 


. (18) 


eux = 


Vet net 


where z lies between — and +2. As it increases and passe 


through the value x, the series shows a finite discontinuity, 
and drops abruptly fronythe value e? to the value eu 
l a ; ENE. 
Put ER S and z= a -, and substitute m (18). 
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. Each variable-voltage dynamo set is designed for a maximum out- 
put of 3,500 kw., the continuous rating being 2,100 kw. 
Each flywheel is a solid steel casting weighing 30 tons, in a planished 
steel casing. The bearings are water-cooled,  ring-lubricated. 
Auxiliary pressure lubrication is supplied, by motor-driven pumps, 
from an overhead tank, and is used when starting up and during the 


Then  e^— z [1— X series of (17)]. 
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This holds up to z—z or t— V LKE, when the series becomes 
Rt anv E 
en L, and 


Em [enfin 
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summer months, 
Each winding drum is coupled direct to two motors, one on each 


side. The machines have 16 poles and are fitted with interpoles and 
distributed compensated windings. Each motor is rated to have a 
maximum out put. of 2,150 H.P., the continuous rating being 1,300B.H.P. 
The voltage at the armature terminals varies from 0 to +600 volts. 

The excitation for the fields of the winding motors and of the 
variable-voltage dynamos is supplied by one of two 80 kw. 220-volt 
motor-generators, fitted with boosters. An accumulator of 60 kw. 
capacity on the half-hour rating is also provided. 

The connections to the control board are arranged so that any two 
of the four dynamos can be run in series with the two motors of either 
main winder. The winding motors are controlled by varying the 
excitation of the generators, the main circuit never being opened. 

Main Winding—Alternating-current Motor.—A winder driven by a 
direct-coupled induction motor is erected at the Aberewmboi Colliery 
The duty for which it was designed when fitted with a tail rope of 
equal weight to the winding rope is 180 tons per hour, the shaft 
depth being 240 yds. The 3-phase motor is wound for 3,000 volts 
working pressure and has its rotor mounted on a continuation of 
the drum shaft. The continuous rating of the motor is 375 B.H.P., 
the maximum horse-power developed during the acceleration period 
being 700, with a power factor of 0-75. A liquid controller is provided 
for starting and regulating the motor and is interlocked electrically 
with the oil-break main and change-over switches for reversing the 
motor. This winder has been in satisfactory operation for the last 
six years. The “ peak " due to the sudden application of a load of 
750 k.v.a. every 45 or 50 seconds is satisfactorily dealt with at the 
power station by the Tirrill regulator. 

The number of units per ton of coal, wound without a balance rope, 
is 1-6 when winding 25 cwt. of coal. 

Pumping.—When steam was used for the main pumping the 
principal pumping stations for the Aberdare and Rhymney Valleys 
were at Middle Duffryn, Elliot Pit, and Bargoed. At the former, 
two pumps each capable of delivering 80,000 gallons per hour were 
erected, the engines being on the surface and driving the pumps 
through reciprocating beams. At Elliot Pit the equipment con- 
sisted of a triple-expansion engine and a Reidler pumping engine for 
80,000 gallons per hour, erected underground in a large chamber near 
the pit bottom, steam being brought from the surface through a 
steam main about 1,600 ft. long. A beam pump with engine at the 
surface was used at Bargoed. 

The above plant has now been supplemented or displaced by single- 
lift centrifugal pumps, and in place of pumping continuously the 
main pumping is now confined at the Elliot Pit to 8-12 hours out of 
the 24 by enlarging the lodge rooms, the pumping in the other valleys 
being confined where possible to the night shift. "This has à marked 
effect on the load factor of the power houses, and in the Rhymney 
Valley it has provided the continuous load necessary for the economical 
use of gas-engine plant. 

The largest pumping station is at Elliot Pit, the pump room being 
situated at the foot of the up-cast shaft and containing three West- 
inghouse-Sulzer centrifugal pumping sets; two of these are driven 
by 950 B.H.P. 3-phase motors, and the third by a 1,000 B.H.P. motor. 
In regard to the latter the pump is of Messrs. Sulzer's 6-stage type 
with special cast-iron casing and bronze impeller and guide wheels, 
and having the makers’ patent balance-disc method of taking up . 
end thrust, dispensing with the necessity of a thrust block. The 
1,000 B.n.P. motor is of the slip-ring rotor type with liquid starter, 
the stator being built in a turbo-alternator frame. The windings 
are designed to give a temperature rise not exceeding 35°C. above the 
inlet temperature of the air which passes through the pump room at 
the rate of 10,000 cubic ft. per minute. 

Owing to the confined nature of the pump room and the size of the: 
pumping plant, the following system of air filtering and ventilation is 
used: Two 171 in. fans. one being in reserve, are erected in the 
passage way leading to the up-cast shaft and discharging into it. 
These fans are driven bv 20 B.H.P. 3-phase 500-volt motors and 
maintain a water gauge of from 4 in. to 6 in. in the air trunks. In- 
coming air is brought through a special heading driven into the down- 
cast shaft. The air filter consisting of cloth stretched on wooden 
frames is erected at the incoming end of the pump room, and suitable 
dampers are provided at cach motor for controlling the supply of air. 


Engineers, Owing to the length of the Paper only slight reference is Ventilation.—Up to a few years ago the general colliery practice 
here made to the detailed description of the power plant, switchgear and | was to use low-speed fans; latterly a considerable number of 


It is evident, therefore, that the arrival current is zero 
initially and remains so until t—4/LKP, when it jumps up 
abruptly to the value given by (19), which value it maintains 
until t—34/LKZ, when there is a second discontinuity, and so 
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on. These successive jumps contain the factors e 
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eov . . . and are infinitesimal in a long cable where the 


(To be continued.) 


ELECTRICITY APPLIED TO MINING.* 
BY C. P. SPARKS. — 


(Concluded from page 707.) 


Summary.—In this Paper the author deals in detail with the electrical 
plant of the Powell Duffryn Steam Coal Company. The plant consists 
of ordinary steam plant, exhaust steam plant and gas engines for generat- 
ing electrical energy. "Transmission is effected at various pressures up to 
20,000 volts. Electric winding plant has been adopted and electric 
motors to a total of 44,800 5.H.P. for various purposes. Apart from the 
description of plant, the author deals with the question of earthing and 
electric signalling, in connection with which certain experiments are 


described. 


INDIVIDUAL DRIVES. 


Main Winding—Continuous-current Motors.—The Britannia pits 
of the Powell Duffryn Company are equipped with two main winders, 
supplied by Messrs. Siemens, the mechanical parts being by Messrs. 
Fraser & Chalmers. The 10,000-volt 3-phase supply is converted to 
continuous current by two Ilgner converter sets. Each main winder 
is coupled direct to two motors, rated to develop as a maximum 
4,300 H.P. The Ilgner sets are designed for a winder duty of 360 tons 
of coal per hour, the depth of shaft being 730 yds. 

The energy is converted by two converter sets, each capable of 
supplying one main winder, each set consisting of an induction motor, 
two continuous-current generators, and a 30-ton flywheel. 

The two sets are erected in line, with three needle-type flexible 
couplings, combined with friction clutches between the wheels and 
converter sets, so that the two flywheels can be run together with 
either converter set, the two sets being of 100 ft. length over all. 

Owing to the proximity of the winder house to the shafts, special 
care was taken in the design of the foundation. The main foundation 
consists of a reinforced concrete girder. 

Ilgner Converter Sets—Induction Motors.—The motors are of 
1,750 B.HLP., and of the enclosed self-ventilating type, drawing air 
through dry-air filters and discharging it direct into the winder 
house. When the main winder is working at full duty raising 6 tons 
of coal per minute, the input of the Ilgner set will average 1,300 kw. 
The speed of the motor is controlled by. series transformers in the 
motor circuit, the secondaries of the transformers supplying current 
to an induction motor arranged to vary a liquid resistance in the 
rotor circuit. The maximum slip-ring voltage is 700 volts. | 


* Extracts from & Paper rcad before the Institution of Electrical 
transmission lines. centrifugal high-speed fans have been employed. All the principal 
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fans of the Powell Dufiryn Company have duplicate motors as a 
standby to allow for cleaning and repairs. "These fans are driven by 
induction motors, and in order to give flexibility in the volume of air 
the fans are rope-driven to allow the pulley ratio to be varied. 

In deciding the size and speed of the metors two distinct problems 
have to be faced: (1) Replacing or supplementing existing steam 
drives working at full power. (2) Opening out a new colliery. In 
the first case any variation in speed that may be required is small, 
. which can be met by inserting resistance in the rotor circuit. Where 
power i8 transmitted from a distance and a high power factor is of 
importance in order to keep down the cost of transmission mains, the 
power of such drives can be improved by using an exciter connected 
to the slip-rings on the Scherbius, Milch or Kapp systems. 

The second case is of à far more difficult character as the speed 
range required during the first few years is large. The alternative 
drives in this case are :— 

l. Temporary rope drive using a small induction motor until the 
power and speed warrant the erection of a permanent motor. 

2. A continuous-current motor. 

3. A " Cascade " motor, giving two or three speeds. 

The fan employed for the new Britannia Colliery is designed for the 
full air output for ventilating the workings when the latter are fully 
opened out, but until this time has arrived it will run at speeds to 
suit the development. The electrical equipment consists of a rotary 
converter and continuous-current motor, the latter being direct 
coupled to the fan shaft. The rotary converter mentioned under 
* Compressors " is used for driving the fan motor. The fan motor 
has a maximum output of 550 B.H.P., with a speed range from 75 up 
to 135 revs. per min. It has 16 main poles and is provided with 
commutating poles and a compound winding. Speed variation is 
obtained by hand regulation of the field rheostat. Starting is effected 
by using series grid resistances, portions of which are successively 
short-circuited by switches of the contactor type, so arranged 
that by closing a master control switch the contactor switches close 
successively in an automatic manner and prevent the starting current 
exceeding a predetermined amount. 

Compressors.—Although the efficiency in transmission and con- 
version is low, compared with electricity, compressed air is largely 
used underground where danger may arise from dust, gas, or falls, 
for all small power drives, such as small haulages, dip pumps, con- 
veyors, coal cutters and drills. The power requirements for these 
purposes are considerable and are alternatively supplied by a main 
compressor plant on the surface or by isolated electrically-driven com- 
pressors underground, supplying separate sections of the workings. 

Owing to the necessity of providing stand-by plant for each section, 
the difficulties due to grit in the compressor, the provision of the 
necessary cooling water, and of executing repairs underground, the 
Powell Duffryn Company erect the main compressor plant in the 
winder house 8o that it can supply all requirements, the separate 
air systems being interconnected so as to reduce the percentage of 
reserve plant. As the air requirements are intermittent it is desirable 
to run the electrically-driven compressor or, when the demand is 
large, a part of the compressing plant equivalent to the load variation 
at a variable speed. Large variable-speed compressors are at present 
only operated by continuous-current motors, and if induction motors 

are used it is necessary either to sacrifice efficiency and increase the 
amount of wear and tear by running at constant speed, the air com- 
pressor being controlled by an unloading device, or alternatively to 
use 2- or 3-speed “ Cascade " motors with an unloading device when 
the motor reaches its minimum speed. Where the fans and the 
compressor drives are both in the same house, an efficient and 
satisfactory drive can be obtained from the alternating-current 
system for both purposes by using a rotary converter. E 

The compressing plan t at Britannia Pit consists of three electrically- 
driven compressors, tworunning at constant speed driven byinduction 
motors. The compressors are by Messrs. Belliss & Morcom. For 
deliveries of air between half and full-load output, the air pressure is 
maintained practically constant by varying the speed ; for outputs 
less than half load a mechanical unloading device is automatically 
brought into operation if the air pressure exceeds 70 lb. per square 
inch when the compressor is running at minimum speed. The 
rapidity of the speed variation is controlled by throttling the exhaust 
of the regulator. This adjustment makes it impossible for the motor 
to draw heavy accelerating current or for the speed to vary within 
wide limits for small variations in the air pressure. 

Haulages.—Owing to the intermittent nature of haulage loads, the 
necessity for high torque at starting, and the tendency of all haulages 
to be used together towards the end of the shift, this load is one of the 

most costly to supply unless a large number of haulages are worked 
from the same power house. With steam or compressed-air haulage 
the speed of the journey on gradients decreases with increasing load, 
With induction-motor drive, however, the speed is nearly constant : 


. 
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consequently the power demand is proportionately increased on 
gradients, thus decreasing the already poor load factor with this class 


, of load. Owing to the position of haulages it is undesirable to 
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employ continuous-current motors, which involve with an alternating. 
current supply a special converting plant. 

The usual form of drive is single-reduction gearing for the larger 
powers when room can be safely provided, and double-reduction gear 
for the smaller haulages or when space is limited. The advantages 
of the single-reduction drive are the decreased wear and tear and the 
more silent operation, the disadvantages being the increase in the 
size of the motor and in the width of the haulage room due to placing 
the motor on one side of the haulage bed. There is also the risk of the 
motor and the drum shaft getting out of alignment owing to movement 
in the workings. 

The controllers originally used by the Powell Duffryn Co. were of 
the oil-immersed drum type with contractors controlling the metallie 
resistances. These were not only costly but occupied considerable 
space. Where water is available all larger controllers are now of the 
liquid type. 

The drum-type controllers were mounted either vertically or 
horizontally in a cast-iron tank filled with oil, the contacts for varying 
the resistance in the rotor circuit being mounted on this drum. The 
resistances of the metallic grid type were at first air insulated, and 
then oil-immersed in cast-iron tanks. In the earlier types of con- 
trollers the contact fingers gave considerable trouble through bum- 
ing and breaking. This difficulty has now been surmounted and 
rarely appears on controllers of good design. The drum shaft is 
mechanically connected with the stator reversing-switch. The 
liquid controllers consist of a tank or tanks in the bottom of which 
are mounted contacts connected to the rotor slip-rings. Correspond- 
ing movable contacts are carried on vertical rods actuated by a lever 
or by a hand wheel, the resistance in circuit being proportional to the 
distance apart of the fixed and moving electrodes in the electrolyte. 

The stator reversing-switches are fixed in the framework carrying 
the tank and are mechanically connected to the lever or hand wheel 
operating the electrodes. The liquid is cooled by pipes through which 
water is circulated. The chief advantages of the liquid type of 
controller are the finer adjustment of the speed, especially at starting 
when taking up slack on the rope and shackels, and its simplicity of 
design, resulting in fewer working parts and greater ease of inspection. 
The principal disadvantage is the necessity for a supply of cooling 
water. The latter difficulty can be overcome where no water is 
available by fitting a system of radiator cooling pipes and a small 
motor-driven centrifugal pump. While this method works satis- 
factorily, it adds considerably to the first cost. 

Owing to the heavy duty imposed on reversing switches of both 
types of controllers a special design is called for, as the frequency of 
operation under conditions of maximum load is much higher than 
that required from any other switch. To prevent overheating and 
formation of carbon deposit it has been found necessary to design these 
switches on generous lines with an increased area of contact and 
big head of oil as compared with standard switches of the same rating. 


Miners’ Safety Lamps.—The introduction of the metal-filament 
lamp ha made the use of portable electric miners’ lamps possible, 
and every improvement in the efficiency of the lamp has extended 
their use. Apart from the increased safety in the presence of gas, 
the electric hand-lamp decreases the risk of accident through im- 
proved illumination. The Powell Duffryn Company have now 
between seven and eight thousand miners’ electric lamps in use, oF 
about two-thirds of the total. These lamps weigh about 5} Ib. each, 
compared with 3} lb. for the standard oil safety lamp, and they are 
welcomed by the miners, who prefer the additional illumination m 
spite of the additional weight. The lamp batteries are charged in 
groups of 40 for lead and 26 for alkaline batteries by 110-volt con- 
tinuous-current motor-generators, each charging stand having an 
ammeter and a variable resistance for adjusting the current. 

At the larger collieries charging boards capable of holding 1,00 
batteries are used, the lamps being stored in a standard rack in the 
lamp room when charged. In the first instance the lead batteries 
were charged in 7 hours, which is now extended to 12 hours. During 
charge the lead batteries are inspected to see that they are gassing, 
and on the completion of the charge the pressure of each is tested bya 
portable voltmeter. With normal charging, the lamp will bum 
12 to 14 hours. The candle-power is between 1 and 1}, depending 
upon the condition of the battery and the type of bulb ; whereas the 
ordinary oil safety lamp gives 0-5 tb 0-6 c.p. 

The energy required for charging is of minor importance, and the 
cost of attendance for charging and cleaning the electric lamps © 
comparable with the cost of the daily attention necessary in the cas 
of ordinary oil lamps. The important part of the cost 1s the qud 
tenance of the battery and the lamp bulbs. In the case of the le 
battery, the cost of lamp renewals equals the cost of battery man. 
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circuits at the time of the explosion, but in no material case did it 
exceed nine. The battery boxes in some instances contained 10 dry 
cells, but on the short signalling circuits the number of cells con- 
nected varied from six to nine. 

Tests of the ignition point of explosive mixtures of pit and lighting 
gas and air were made at the New Tredegar Rescue Station in 
January, 1914, with three bells. These bells were fitted with iron 
cases (not gas-tight), and dry batteries were directly connected to the 
bells by a few feet of signal wire, the batteries being new and the 
length of the signal wire in use being from 46 yds. to 656 yds. 

The signalling wires used at Senghenydd were No. 7 and No. 8 
S.W.G. galvanised iron wire, the resistance per mile of lead and 
return (without joints) of No. 8 S.W.G. being 26 ohms, and of No. 7 


S. W.G. 21-5 ohms. 
Bell No. (1) from Mafeking Hard Heading, drum engine house, 


tenance. Two types of battery are used. With the original lead type 
the positive plates lasted about 9 months ; new positive plates were 
then inserted to run a further 9 months, before the negative plates 
required renewal. Improved positive plates are now on trial, and 
it is hoped that they will last 18 months. The main point necessary 
for success with the lead type of battery is the non-spilling of acid. 
Cleanliness is everything. 

The alkaline type of battery is now under trial. Although these 
are twice as expensive as the lead type, their life is very much longer. 
Sufficient time has not yet elapsed, however, to allow the life to be 
definitely determined, but the makers give it as 15 years. When it 
is possible to use lamps of the half-watt type, the useful field for 
miners’ lamps will be much extended, as the batteries will then have 
to be charged only half as often as at present, with consequent 
decreased wear and tear, or, alternatively, increased light will be 


obtainable without adding to the weight. Senghenydd. 
In addition to the miners’ lamp a second type is being tried for Bell No. (2) from Mafeking Hard Heading, No. (2) engine housc, 
Senghenydd. 


Bell No. (3) a bell belonging to the New Tredegar Rescue Station. 
The following tests have been made of the characteristics of dry 


cells and of the above bells :— 
Average open-circuit E.M.F. of '' Dania "—type C— 


officials and hauliers. In this case the battery is strapped to the 
man's back and the lamp is fixed in his cap so as to leave both hands 
free. In all positions where there is danger of gas the present type of 
electric lamps have to be supplemented by oil safety lamps, so that 


there may be a clear indication of danger. 
- dry cell oec Seveo Deals a e Ed ua ona PIS R SN ME 1-53 volts. 
: : l ELECTRIC SIGNALLIN e Average internal resistance at 497 F......................... 0-26 ohm 
The increasing size of colliery undertakings and the use of haulages Bell No. (1) resistance............... ecce eee 7-59 ohms 
renders electric-bell signalling important. This system has been in Bel NO-(29)' x aeaa TURE 779 ,, 
BelLNo.(3) "e Trn a A dept 3-82 ,, 


use about 25 years, and while its reliability in signalling over com- 
paratively long distances has led to a decrease in the number of 
accidents, its safety has been questioned during the last two years. 
Under the Special Rules* issued in 1905, Regulation 53 permitted the 


Inductance of bells measured by Maxwell’s method :— - 


Inductance with 


—( 


Maximum current. Delor ————— 
Armature in closest | Armature furthest away 


use of bare signalling wires in haulage roads when the pressure in any 
circuit did not exceed 15 volts, and by Regulation 137 (6) all such AT peren: mit f 
systems in use before June 1, 1911, were allowed to be continued in use Prony 0 magnet FO MARRS t 
until June 1, 1920, unless the local Inspector raised objection. This Bell No. (1).|Bell No. (2). Bell No. (1).|Bell No. (2). 
permission has been withdrawa in some cases in South Wales. Henries. Henries, | Henries. | Henries. 

Regulations 132 and 134 (a)f allowed the use of a pressure not 0-10 0-55 0-41 0-26 0-24 
exceeding 25 volts on bare signalling wires when there was no risk 0-18 0-59 0-48 0-29 0-27 
from “ open sparking,” the onus of determining the point where such 0:31 0-58 0-48 0:31 0-29 
sparking becomes dangerous being placed on the mine owner, agent, 0-40 0-54 0-46 0-32 0:29 
or manager. In view of the difficulty of determining this point, the 0-72 Bell No. e pins Bell No. (3). Henries. 
Regulations require amendment, as recommended by H.M. Chief 0-8] (o A 
Inspector on March 31, 1914. When the Regulationsf were issued 0-86 0-169 0-122 

0-92 0-163 0-120 


in 1913 little was known of the danger point. 
Reference to the work of Dr. W. M. Thorntont of April, 1910, and 


October, 1912, shows that currents large in comparison with those 
used in hell circuits could be used with safety in the presence of pit 
gas (firedamp). These tests also show that the ignition point with 


Current in bell circuit measured by hot-wire ammeter when bells 
were directly connected to the battery :— | 


Closed circuit Current measured 


explosive mixtures of pit gas requires the use of larger currents than 3 
with explosive mixtures of chemically-prepared methane or town gas. No. of d potential with hot-wire 

Following an explosion of fire damp in theSouth Wales district in n 9: GL ery cells. difference. UE with 
1912, a notice was issued by the Home Office calling attention to Volts. dm j 
the necessity of strict observance of the Electrical Special Rule 15 (1) E poi. 
with reference to signalling apparatus. The notice stated— Bell No. (1)....... 6 9-95 0-26 

‘. . . The explosion was proved beyond reasonable doubt to "HE 7 10-77 0-28 
have been caused by the sparking of an electrical signalling bell, 8 12-32 0:31 . 
which ignited an accumulation of gas, resulting from a derangement | 9 13-73 0-32 
of the ventilation due to the breakage of air pipes. Bell No. (2)... .... 6 9-3 0-28 

“ It was afterwards proved experimentally that sparks from the : io a 
bell in question, worked by a battery of 11} volts, would ignite an 9 13-73 037 
explosive mixture of lighting gas and air; and the mixture was also | Bell No. (8) oss 6 8-28 0-72 
ignited by sparks from signalling wires produced by a current of only 7 9-60 0-81 
4 volts pressure. P 8 10-38 0-86 

9 11-6 0-92 


It will be noted that these tests were made with an explosive 
mixture of lighting gas and air, which is ignited with much lower 
currents than pit gas. The second test at 4-volts pressure was made 
with an accumulator, which, owing to its low internal resistance gave 
à current (not measured) quite disproportionate to that used for 
signalling purposes. 

Following the explosion at the Senghenydd Colliery in October, 
1913, a series of tests were made by the Home Office officials in 
J anuary, 1914, at the New Tredegar Rescue Station, South Wales, at 
which the author was present representing the colliery owners ; and 
by permission of Mr. R. T. Rees, of the Lewis Merthyr Colliery 
Company, who own the Senghenydd Colliery, the summarised results 
of these tests are given in Appendix II. The signalling system in use 
at Senghenydd had been erected prior to June, 1911 (when the 
maximum pressure allowed in signalling circuits was 15 volts) There 
was a dispute as to the number of dry cells in use on the signalling 


* Coal Mines Act, 1887. Special Rules issued in 1905. 
T Coal Mines Act, 1911. General Regulations issued July, 1913. 
EK W. M. Thornton. “ Ignition of Coal Gas and Methane by Momentary 
MS Arcs.” '' Proceedings " of the North of England Institute of 
ng and Mechanical Engineers, October 12, 1912. 


An analysis of the Cymmer Pit gas showed on the first test 95-52 
per cent. of methane, and on a second test 95-8 per cent. As H.M. 
Chief Inspector of Mines was not satisfied that these tests were 
sufficiently exhaustive to settle the safe limit, further tests were made 
at his request by Dr. Wheeler* at which the colliery owners were not 
represented. The following is an extract from the Home Office 
report, Cd. 7346, pp. 36—40. 

The tests were made to show the limit conditions under which an 
explosive mixture of methane and air is formed. 

“ Methane prepared from aluminium carbide and purified by 
passing through ammoniacal cuprous-chloride—to remove traces of 
acetylene—and over ‘oxydised’ palladium precipitate heated— 
212°F.—to remove traces of hydrogen—analysis showed it to con: 
tain 98 per cent. of methane and 2 per cent. nitrogen.” 

Tests to determine the lowest ignition point from the “ break flash” 
of signal wires or a spark at a bell contact were made by Dr. Wheeler 
on two bells in an explosive mixture of methane and air. One bell 


* Home Office, Explosion at Senghenydd Colliery, Glamorgan, Cd. 
7346, p. 36. | P | gneny ery, Glamorgan, Cd. 
p 2 
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tested is stated to be of a “ pattern used at the Senghenydd Colliery.” 
This bell was not supplied by the colliery, and ditfers from the bells 
In use at the time of the explosion :— 


“A bell from Senghenydd.” 


ESISU ANCE ET S T T A E ATA TE 10 ohms. 

Mean inductance at all currents. ............... ese 0-34 henry. 
“ A bell lent by Prof. Thornton.” 

pcs nic T aE ENTIN 10 ohms. 

Mean inductance at all currents. ....................-. 0:135 henry. 


M “ A bell from Senghenydd.” 
Ignition due to maintained spark at “ bell contact,” 8-2 per cent. 
methane and air mixture— 


INO OF cells codicc to Re EFE E V SU 5 
Voltage across bell terminals..........................-- 7:5 volts 
Current on closed circuit....................seeeeess eese 0-70 ampere 


'* Break flash " on signal wires, bell only in circuit with dry cells, 8-2 per 
cent. methane and air mixture :— 
Number of cells required for ignition by break flash 


MOR vecors esa re A XR ES EDEN LO RIDES Re UE 3 
Voltage on open circuit — ............. ceres 4-5 volts. 
Current on closed circuit .....................eseueeeeee 0:45 ampere. 


‘A bell lent by Prof. Thornton.” 
“ Break flash ” on signal wires, 8:2 per cent. methane and air mixture : 
No. of cells required for ignition by “ break flash" 5 
WV ON AUG Rr 7°5 volts. 
Current on closed circuit .....................ueeeeees. 0-70 ampere. 
The “ break flash " was produced mechanically between two steel 
rods lin. in diameter, which enabled contact to be broken more 
rapidly than if signals were given by hand, and thus allowed the 
limiting danger point to be quickly determined. The advantage of 
the high internal resistance of Leclanché cells is referred to. To 
secure ignition with Leclanché cells by ** break flash " the pressure 
had to be increased. 


“ A bell from Senghenydd "—Voltage 9, as compared with 41 with 
dry cells. | 

“ A bell lent by Prof. Thornton "—Voltage 131, as compared with 
74 with dry cells. 


I2 u 
Open-circuit E.M.F 


Fic. 6.—CURVES SHOWING RESULTS OF DR. WHEELER’S TESTS ON “A 
SENGHENYDD BELL.” 


(Home Office Report, p. 37, Cd. 7346), and Tests of Senghenydd Bells 
Nos. (1) and (2) under similar conditions. 


From these tests Dr. Wheeler deduces: '* That if the current flowing 
round the signalling circuit could be reduced below 0-30 of an ampere 
»y introducing suitable non-inductive resistances there would be 
ittle risk of ignition by break flash below 25 volts pressure. The use 
of Leclanché cells, therefore, owing to their high internal resistance, 
should afford greater comparative safety than the use of dry batteries." 

It will be noted that the characteristics of the bells in use at the 
Senghenydd Colliery differ considerably both as regards resistance 
and inductance from those of the bell referred to in Dr. Whecler’s 
Report as “a bell from Senghenydd,” and that the current in the 
Senghenydd bell circuit under the conditions of the tests made in 
January, 1914, with the bell directly connected to 9 cells with a few 
feet of signalling wire was :— 


| Closed circuit | Bell-ringing 
No. of | pp. of battery.’ current. 


dry cells. | Volts. Amperes. 
Boll Nos annoia l 9 | 1373 | 0-32 
Bell No. D ENE TEE 9 | 13°73 0-37 


This shows that the current in the bell circuit in the case of cells 
actually in use at the colliery, without allowing for any reduction 
due to the resistance of the signal wires in circuit, closely approached 
‘the safe limit suggested by Dr. Wheeler for chemically-prepared 
methane, viz., 0-3 ampere. 

Fig. 6 gives a comparison of Dr. Wheeler's tests on a bell from 
Senghenvdd made with similar pressures and with additional resist- 
ance, and the bells Nos. (1) and (2) actually used at Senghenydd. 

The Senghenydd tests show that the principal danger point is the 
. signalling wires, which are usually bare galvanised iron wire, the lead 
und retum wires being run on insulators, signals being given from any 


desired point by pressing the wires together or by connecting them by 
metal bar, file or knife. ` 

Fig. 7 shows oscillograph records recently obtained at Faraday 
House across the contacts of bells (1) and (2), the bell being connected 
in each ease to six “ Dania ° dry cells in series with a resistance of 
10 ohms. These records were selected out of a number taken, in 
order to show the maximum pressure across bell contacts at the 
moment of breaking and making the circuit. With a cell pressure of 
9 volts on open circuit, a momentary pressure of 80 volts was reached 
with bell No. (1), while bell No. (2), which has the higher inductance, 
gave a momentary pressure of about 180 volts. These records show 
the necessity of considering the inductance of any circuit before 
specifving the safety limit in terms of volts and amperes. 

There are several alternative systems for securing safety. . The 
main points to be considered after safety are reliability, ease of 
operating signals over a large zone, and cost. 

Where the distance of signalling is moderate (A), the following 
system ensures safety :— | 

l. Bare galvanised wires of No. 8 S.W.G. should be run high up on 
insulators on opposite sides of the roadway. 


o| 


0-02 
Seconds 
Fic. 7.—OScCILLOGRAPH RECORDS ACROSS BELL TERMINALS. 


2. Bells to have the contact-maker completely enclosed in à metal 
flame-tight cover, the contact being shunted by a resistance or à 
condenser, the shunt being inside the bell case. 

3. The number of dry cells to be limited to 10 (i.e., 15 volts, asm 
the Regulations of 1905), the batteries being sub-divided into two 
groups, one half being placed at either end of the line. I 

4. The batteries to be kept in locked boxes of only sufficient size 
to hold the standard number of cells, so that they must be replaced 
when run down instead of an indefinite number being added. 

5. Signals to be made by switches actuated by a “ pull " wire. the 
switches being enclosed in rigid metal, the covers being flame-tight. 
and the switch contacts breaking contact through non-inductive 
resistances contained in the same metal case as the switch. l 

For long-distance signalling (B), a high-resistance relay vith 
shunted contact and enclosed in a flame-tight, rigid, metal co 
should be used, the shunt resistance being inside the relay co 
Where this is done the line pressure can be kept down to 6 volts. 

Alternatively the alternating current system should be ado $ 
the same system of wiring and switches being used as under (A). TuS 
system has the advantage of getting rid of battery maintenance. i 
transformer pressure should be 15 volts, and the bells should have 
their coils enclosed in rigid metal. | 

The Paper is followed by appendixes giving results of tets n 
burning small coal and tests of electric bells in explosive mixture’ 

DISCUSSION. 

Mr. C. H. Merz, in opening the discussion, said that the Paper gaw? a 

account of what he supposed was the most complete system of colliery 


pted. 
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application in the country, and certainly the largest system. There ! with which he did it, &c. In an electric bell, if one was wise. one would 


were, no doubt, collieries in other distriets which inore completely de- 
pended on electricity, but they did not use such a large amount of power. 
The successful use of gas engines in such work was important. The 
author has made some very pertinent remarks as to the supply of energy 
to collieries, and he thought he could not have put the position more 
fairly so far as connecting up to electric power companies was concerned. 
He thought it might be said, however, that it would pay in every case 
where it was possible to connect up to an existing power company, 1f only 
for reserve purposes. One of the general economies in such a case would 
be the saving in the capital cost of distribution. ‘There were very few 
electric transmission lines running in the country whieh could not be 
doubled or trebled in capacity at à very small additional percentage cost. 
It, therefore, followed that where there was any chance, or where there 
were two or more circuits covering the same ground, it must pay to com- 
bine them. The author had also made some pertinent remarks on the 
question of the complete electrification of collicries, and had stated that 
complete electrification was seldom justified if the colliery was equipped 
with main steam windings. He (the speaker) thought, however, that. as 
electrical engineers, they might confidently look forward to further pro- 
gress not only in the Powell Duffryn system but in all systems, proving 
that complete electrification of colliery machinery was justified in all 


cases. He looked upon the exhaust steam turbine as a temporary ex- 


pedient, a useful means of getting over the transition period, but nothing 
more. There was no doubt, he thought, that the recent developments 
and recent practice in higher pressures and higher superheat would tend 


more and more to the best economy only being obtainable in prime 
movers whose speed and other characteristics were independent of the 
machinery driven, and that was of course not possible when they were 
coupled direct to the machines or apparatus where the power was re- 
quired. The information given in the Paper on the question of earths 
and earth connections was, and would be, of the greatest value to the 


collieries and to electrical engineers generally. He did not recall how far 


he was responsible, if at all, for the present earth regulations, but he did 
remember being very shy of them. He thought the Institution might 
profitably put to Mr. Sparks the great question as to exactly whether he 
thought it was important that they should be altered now, and, if so, 
how? He personally now had no connection whatever with the Home 
Office, but he would imagine that that Department would much appre- 
ciate any opinion given on that subject. 

Mr. S. EVERSHED said he proposed to confine his remarks to the sub- 
ject of electric signalling in mines. The system used at the present time, 
and referred to in the Paper, of the electric bell and the two bare wires 
going down the roads, was far too useful to give up merely because there 
was a sort of suspicion that the disaster at Senghenydd was due to the 
bell. One knew that a great deal of attention was rivetted on the bell, 
possibly with the idea of diverting attention from other sources of danger 
inseparable from colliery working. However, that might be, the reports 
on the question of the danger of the electric signalling system did not 
convince him that the investigations were carried out with the proper 
idea in the minds of the experimenters as to what was the criterion of 
«anger and safety. "They appeared to have carried out the experiments 
with the idea that there was some connection between the voltage of the 
battery and the danger point. There was no such connection, with, 
perhaps, one exception. So long as the voltage of the battery was below 
the pressure at which an are could be created between the electrodes it 
was of very little consequence what pressure one worked at. What were 
really the factors which made for safety or danger in sparking ? The 
first and most important was the electro-magnetic energy stored in the 
circuit which was to be broken. To get a spark at all there must be some 
energy in the circuit, and upon breaking. the temperature of the spark 
was governed by the rate at which the induction decreased. To many 
electrical people the one idea was to get rid of the spark by blowing it out. 
but one might easily get more danger by doing that than by letting 
the spark go out in the usual course. Having got those sparks. 
under what conditions could they set fire to an explosive mixture ? That 
entirely depended upon the nature of the electrodes in the immediate 
surroundings of the spark. The Home Office had suggested that the 
make-and-break of a bell should be enclosed. That was a good sugges- 
tion, and he would go a little further and suggest that the nearer the 
enclosure could be brought to the spark the better. For example. he 
believed that with platinum electrodes enclosed in a tube of copper quite 
close to the sparks it would be practically impossible to fire any explosive 
mixture, He was glad the author had given them the key to the question 
as to whether they were dangerous or safe. The inductance of the bells 
was given in the Paper, but it would be noticed that bell No. 1 had an 
inductance of something over 0:5 henry, the current working out at 
about 0-4 ampere. That meant that when the circuit was closed the 
electro-magnetic energy in the bell was something of the order of 0-04 
joule, which was all the energy there was to create a spark. Was it pos- 
sible by means of a condenser or any other auxiliary apparatus to suppress 
that spark ? There again he could give them some experience of some 
five or six years ago. It was possible to suppress the spark, and to sup- 
press 16 from an energy of a good deal more than 0-04 joule. In the 
Killroy indicator used in the Navy the regulator, or apparatus which 
controlled the speed at which the indicators worked, was a species of 
reciprocating motor, in which two large electromagnets were electro- 
magnetically excited. Such apparatus worked for years without show- 
ing sparking or any effects of sparking. As regards the spark made when 
the bell circuit was closed in the roadways, that was really a greater 
difficulty than the bell itself. It could be solved, he believed, by con- 
densers, but it was very difficult because the conditions under which the 
contact was made and broken varied according to the man and the weapon 


use pure platinum, and take care that no other metal came near it, so 
that there was nothing to vaporise, but in a colliery they used about 
the worst form of conductor conceivable-—viz., zinc on steel or iron, They 
all knew what happened when a circuit between two iron wires was 
broken, and zinc was considerably worse, and for the sake of safety it 
had occurred to him whether it would not be better to put in copper 
wires instead of galvanised iron. In these days onc could get steel wires 
coated with copper, which would perhaps work equally as well, There 
was far lcss sparking from copper. . | 

Mr. W. T. LARKE said he was very pleased to notice that the author 
made a strong plea for the earthed neutral, and trusted that he would go 
further and use the weight of his influence and position to ensure that the 
Home Office would make the carthed neutral compulsory. The reply he 
had received from colliery managers when discussing the subject had 
been the same as that received by Mr. Sparks—viz., that with the neutral 
unearthed it was possible to continue working with one fault. In his 
judgment that was the very reason why earthing should be insisted upon. 
He ventured to think that power-factor correction had not been con- 
sidered in relation to the enormous financial advantage obtainable by its 
use. For an expenditure of merely 7s. or 8s. per kilovolt-ampere cor- 
rected it was possible to obtain the advantage of that kilovolt-ampere 
correction throughout the svstem, and this gave a very excellent return 
on the investment. He would like to commend to the author the use of a 
slip regulator used in conjunction with the induction motor which it was 
desired to regulate. He would assume the slip to be 10 per cent. By 
using an alternating-current commutator type of slip regulator, 93 per 
cent. of that 10 per cent. would be saved. Mr. Larke concluded his 
remarks by referring to the fire damp detector due to Mr. Ralph and him- 
self. It was an electric device based on the Wheatstone bridge prin- 
ciple, and had been tested thoroughly. NE 

Mr. W. R. Cooper said there were one or two questions he would like 
to ask in regard to earth plates, which were a very important subject, and 
one on which they were more ignorant than was desirable. The author 
had referred to three sets of measurements in connection with the resis- 
tance of earth plates, but in onc of these it was not clear whether the 
current used was continuous or alternating. . The values differed con- 
siderably. The second point he was uncertain about was whether the 
resistance referred to was the resistance from one plate to & second 
plate, or whether it was half that value, giving the resistance of a single’ 
plate to earth. 

Mr. J. W. HoLLIDAY said that he carried out the tests on the earth 
plates for Mr. Sparks. Tests, in addition to those given in the Paper, 
were made on samples of wet sand, and showed that the curves connect- 
ing the temperature with the resistance were in every case approxi- 
mately the same shape. With an increase of temperature from 50°F. to 
100°F. the resistance fell approximately 50 per cent., and when the tem- 
perature was increased from 50°F. to 200?F. the resistance fell approxi- 
mately 75 per cent. Tests were also made to ascertain the resistance of 
various soils when passing alternating current at 50 cycles. The prin- 
cipal factor in the resistance of the various soils tested appeared to be not 
so much the percentage of water present as the percentage of sodium 
salts, which lowered the resistance enormously. When all the water 
was expelled from any soil it became practically an iusulator. From the 
tests made it would appear safe in the case of earth plates to allow 
certain current densities at the surface of the coke. When the current 
was to be passed for only a short period—say, five minutes—a figure of 
25 amperes per square foot could be allowed, but with long periods a 
current density of only 0-75 ampere per square foot should be allowed. 

Mr. A. RUSHTON said that so far as one could judge from the few figures 
published, electric winding did not show any grcater advantage as re- 
gards steam consumption when compared with high-class steam winders, 
and any advantage it might have had over the older steam winders had 
been considerably affected by the advent of the exhaust steam turbo, so 
that if electric winding was to have the success it should have it would 
only be by using the cheapest and simplest method of winding coupled 
with the supply of cheap power. That, in his opinion, necessitated bulk 
supply to collieries from large generating stations in the mining districts, 

Mr. C. P. Sparks (in reply) said that at such a late hour he would not 
attempt to make any full reply to the interesting points raised. Mr. 
Merz, in his generous criticism of the Paper, had made reference to gas 
engines. He was sorry he omitted to state in the Paper that those gas 
engines had been at work between six and seven vears. He had hesi- 
tated to bring the matter before them until à complete success had been 
obtained with the gas engine scheme, because there had been so many 
failures in important applications. He could now claim that such a suc- 
cess had been obtained, and the Powell Duffryn Co. had decided to add 
another unit, in which, instead of dealing with only 600 n.p. per cylinder, 
they were going to deal with 1,200. As to the regulations, it was very 
difficult. to cover all the points. The present regulations, which he had 
criticised, were head and shoulders above anything ever done before. 
and everyone of them was indebted to Mr. Merz for the great work he 
had done in this direction, but he felt that the question of safety was so 
important that there was still room for improvement. He agreed with 
Mr. Evershed’s remarks. If they read the report of the inquiry on the 
Senghenydd disaster they would see that while the electric bell was 
blamed, there was a lamp relighting chamber in the mine where they had a 
naked flame. They all knew that that naked flame was a very dangerous 
thing, and in order to cover up that. point the electric bell had been ex- 
ploited. In reply to Mr. Cooper, all tests were made with alternating 
current, in order to avoid the difficulties that might be introduced with 
continuous current. He would make a full reply to all the points raised 
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BELL SIGNALLING IN MINES. 


It is strange that when so much electrical machinery is 
employed in coal mining without danger that the use of so 
elementary a device as an electric bell should present a 
difficulty from the point of view of safety. The subject 
was given prominence by the terrible disaster which 
occurred some two years ago at the Senghenydd Collieries. 
It was difficult to find a cause for the explosion, and con- 
sequently suspicion fell upon the system of signalling. It 
is by no means certain that electric bells had anything to 
do with the matter, but since the point has been raised 
certain investigations have been made which go to prove 
that under certain conditions explosions may be caused by 
electric bells, and therefore it has become important to use 
such devices under conditions which ensure safety. 

One outcome of these investigations is the idea that bells 
can be used safely provided that the E.M.F. does not 
exceed a certain value—that is, provided the number of 
cells that are used is limited. This view, however, is bv 
no means a satisfactory one. It deals merely with one 
aspect of the case, and may, therefore, be entirely mis- 
leading. Firstly, the electric bell is a device which varies 
very considerably in its electrical qualities from bell to bell. 
For example, the resistance is by no means always the 
same. But what is of still more importance is the fact that 
the inductance may vary considerably, and not only may 
it be different in different bells, but it necessarily varies 
with the position of the armature. In fact, this value, 
judging by figures given by Mr. C. P. Sparks in his Paper 
on “ Electricity Applied to Mining," which was read before 
the Institution of Electrical Engineers last week, may be 
double under the best magnetic conditions compared with 
what it is under the worst. Apart from the actual induc- 
tance, there is the further fact that the inductive E.M.F. 
will vary considerably according to the rapidity of break. 
and, therefore, according to the spring and to the adjust- 
ment of the contact maker. This E.M.F. may sometimes 
rise to quite a high figure, as shown by oscillograph records 
which Mr. Sparks reproduces. Lastly, the effect depends 
upon the character of the cells that are used. If these have 
a high internal resistance the current will naturally be less 
than if the internal resistance is low, as it is with accumu- 
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lators. Having regard to this fact, it will be realised that 
contradictory results may be obtained somewhat readily. 
We think that some of these possible variations may 
explain the differences shown by the tests given by Mr. 
Sparks and those given by Dr. WHEELER in the Home 
Office report on the Senghenydd tests. Mr. SPARKS gives 
a diagram showing the connection between the E.M.F. of 
the battery and the number of amperes flowing through the 
. bell, as measured by a hot wire instrument. In the case 
of tests made at Faraday House the current rose in pro- 
portion to the E.M.F., but in Dr. WHEELER’s tests the 
current first fell as the E.M.F. was increased and then rose. 
Obviously both sets of results cannot be correct. It seems 
to us a mistaken idea to take the E.M.F. of the battery as 
one of the variables. What is really required is the poten- 
tial difference at the bell terminals, and this, would surely 
give more consistent results. As cells are added to the 
battery the total internal resistance of the circuit becomes 
increased. If the cells are in good condition this increase 
will be regular. On the other hand, if some of the cells are 
not in good condition the increase will not be regular. Tf, 
for example, Dr. WHEELER used cells with low internal 
resistance for the smaller pressures and then added cells 
in bad condition for the higher pressures, the form of his 
curve might receive some explanation from this fact. 
The subject really divides itself into the question of the 
bell contact and the question of contact wires where the 
signal contact is made. There ought not to be any great 
difficulty in rendering the bell contact quite safe, but where 
bare wires are used for the purpose of signalling, the spark 
obtained will depend upon the rapidity of break and also 
upon the time of break in respect to the movement of the 
armature of the bell. In Dr. WHEELER’s tests ignition was 
obtained sometimes with very low voltages when breaking 
the contact. Such contacts were made and broken mecha- 
nically, and no doubt the break was made very much more 
quickly than it would be by hand. The limiting voltage 
so obtained would, therefore, be much lower than 1t would 
bein practice. Doubtless danger can be fairly eliminated by 
suitable shunting, or by means of condensers, but possibly 
the best plan is to eliminate the crude method of signalling 
and to put in fixed pushes at certain points. In that case 
it is necessary to use pushes and bells of a special type. It 
seems, however, that there should be no great difficulty in 
securing safety, even when the convenient method of 


signalling by bare wires is adopted. 
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The Practical Electrician's Pocket Book and Diary, 1915. 
Edited by H. T. CREwz, M.I.Mech.E. Pp. exlv.+474. (London: 


S. Rentell & Co, Ltd.) Is. net. 

This is the seventeenth annual issue of a pocket book ot 
technical information, and as it has survived so long a time 
113 reputation may be regarded as established, or, at any rate, 
ls scope is well known. The edition cf 1915 differs in some 
respects from its predecessor ; a sort of eliminating process 
doubtless goes on from year to year, by which obsolete matter 


a fifth of the whole. 


i3 steadily remeved, and its place taken by new topics of in- 
terest. This year the novelties relate to synchronome electric 
clocks (fcr which Mr. F. Hope-Jones' assistance is happily 
available), Zed fuses and half-watt lamps, among other things ; 
in additica to actual additions, there are many modifications 
of already existing articles, which are brought up to date. 
There is more than a fain; aroma of the maker's catalogue 
about its pages, but this is doubtless essential to a practical 
pocket book of this kind, and is possibly from some points of 
view a positive advantage. There is always the Scylla of 
“academic interest," and the Charybdis of “ advertising 
matter " between which the editor must carefully steer. Inde- 
pendently of this, there are certain sections cf the book due to 
individual contributors. There is a secticn on electric heating 
and cooking, by Mr. F. S. Grogan, which gives a good general 
survey ; this is not to say that the other contributors have not 
been equally successful, but as the selection of a sample was 
necessary, it so happened that this section caught the reader's 
eye. 

La Télégraphie Sans Fil, la Téléphonie Sans Fil. By G. E. Perit 
and L. BouTHiLLON. With a preface by Prof. A. D’ARSoNVAL. 
2nd edition. (Paris: Ch. Delagrave). "fr. 50c. 

This book is, for the greater part, a description of the methods 
the apparatus and the machinery, ancient and modern, of 
radiotelegraphy, rather than a treatise on the science of the 
subject. In many cases these descriptions are so brief or so 
vague that the reader will merely learn of the existence of the 
things mentioned; in other cases, where the authors have a 
first-hand experience, or are deeply interested, the descriptions 
are good and sound. Similar unevenness of treatment is to 
be found in such portions of theory as are introduced. For 
example, as might be expected from the fact that M. Petit is an 
inventor of a method cf directive wireless telegraphy, there is 
a very lengthy and very good statement of the theory of the 
Bellini-Tosi method of directive telegraphy. On the other 
hand, the subjects of magnetic and electric hysteresis—both of 
them of scme importance in radiotelegraphic design—are 
bracketed together and described and explained once for all as 
“phenomena that cause absorption of energy "—a total of 
explanation which is not very informative. Nevertheless, as 
has already been said, certain selected subjects are handled well. 
Among these must be included the subject of rectifying de- 
tectors, although the authors still cling to the primordial and 
misleading classification of deteccors as '* potential-operated ” 
and “ current-operated." Surely one might just as reasonably 
classify electromagnetic voltmeters and ammeters as respec- 
tively potential-operated and current-operated. Both of these 
instruments may in fact be regarded as operated in both ways. 

More decidedly than usual, we may say of this volume that, 
like the curate’s breakfast egg, it is very good in places. W. E.. 


The * Practical Engineer" Electrical Pocket Book and Diary 
for 1915. (London: Technical Publishing Co.) Pp. xlvii.4-620 


Is. 9d. net. 

This pocket. book contains much useful information, aad the 
portions which may be said to be of theoretical interest, relating 
to matters of design or questions of interest to students, seem 
to be better done than is usual in books of this class. Often 
enough this part of electrical work is boiled down into so amall 
a space as to become useless for most purposes, and to be alto- 
gether useless for the man who wants to apply the information 
to some definite purpcse and yet to be in touch with first prin- 
ciples. A great deal of very useful compression from standard 
text-book; has to he done; and the art of concise exposition 
is none too easy. In the present case, we think it may be said 
that the needs of the student and designer have been satis- 
factorily met. The book seems less written irom the point of 
view of the contractor and foreman than some others of its 
class that have passed through our hands. It is stated that 
the section oa * Laws and Official Rules " has been carefully 
brought up to date and is believed to be the fullest of 1ts kind 
published. This may well be the case, but we cannot help 
thinking that the book 1s grievously overburdened with these 
things, which occupy 133 out of 620 pages, t.e., more than 
At the end of each section there is a list 


of books dealing with the subjects treated in the section ; this 
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seems quite a useful idea, if the list contains only books that 

have acquired and still retain the meed of general favour. But 

we doubt whe.her all the bocks on these lists would have the 

approval of medern authorities, and some seem too expensive 

for proper inclusion. 

The ‘‘Mechanical World " Pocket Diary and Year [Book for 
1915. Pp.439. (Manchester: Emmott & Co.) 6d. net. 

This hardy annual will doubtless outlive us all. It shows as 
vet. no sign of cld age, that state of mind which imbibes nothing 
new and forgets nothing old. The older type of engineer was 
all for strength and solidity, and he is not forgotten, while his 
modern confrére combines this with the careful eye that 
attaches great importance to accuracy. The new sections in 
the pocket book on gear cutting, limit gauges and such like 
show perhaps the trend of modern repetition work, while there 
are also additions relating to gas engines and structural iron 
work. | | ts 
Dynamo and Electric Motor Building. By A. H. Avery. Pp. viii. 

+152. (London: Cassell & Co.) ls. net. 

This little book is one of the “ Work " handbooks published 
by Cassell & Co. It is plainly the work of a man who has been 
through the mill and who has no commercial axe to grind. The 
instructions are good, a3 also the many photcgraphic blocks and 
drawings: best cf all, the type is large and clear. It caters, 
not for the man whc deals with heavy machinery, bu* for the 
increasing class which constructs smallish models. Thus, one 
chapter, the longest in the book, deals with the building of a 
120-watt motor-dynamo converter ; 1t is scarcely possible to 
imagine that any detail of the work has escaped description. 
Designs are also given of other small machines. The man who 


wants to construct dynamos in sizes up to 1 H.P. can hardly do- 


better than submit to Mr. Avery’s guidance ; he will find his 
shilling well spent, and will save the loss of many others. 
Spon's Architects and Buiders Pocket Price Book,1915. (London: 
E. & F. N. Spon, Ltd.) Pp. vi.+310. 23. 6d. net. 
= It is probably only necessary to draw attention to the fact 
that the 42nd edition of this book is now published ; its con- 
tents and merits have long been well known, even in the elec- 
trical sphere of activity, with which, of course, it has very little 
to do. 
Mechanical Sciences—Qualifying Papers, 1906—1913. (Cambridge : 
University Press.) Pp. 90. 2s. net. 
These Papers form a small volume of 90 pages, and in their 
present handy form will no doubt be useful to many teachers 
of engineering and applied physics. 
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THE FINANCIAL PROPOSALS OF THE L.C.C. REPORT 
ON LONDON ELECTRICITY SUPPLY. 


BY P. D. LEAKE, F.C.A. 


(Concluded from p. 715.) 


Financial Position at end of 50 Years in Assumed Case.—It may be 
interesting to consider the financial position at the end of 50 years in 
the assumed case of the undertaking, the initial balance-sheet of which 
is set outin last week's issue.. Apart from further extensions, and sup- 
posing for the sake of demonstration that the undertaking, starting 
with a full volume of business now. is then still in existence and con- 
ducting a business of the same volume, and that the estimates of the 
life of the various classes of plant have proved to be approximately 
correct, the capital of the undertaking at that time will be £16,000,000 
in shares and any amount in debentures or other securities which 
may have been issued to provide money required for renewal of the 
cables, estimated to have a life of 40 vears. The original issue of 
£10.000,000 4 per cent. debentures will have been paid off by the 
operation of the “ distributed ` sinking fund, and the cost of the 
land and engineering works and of the original cables will by this 
means have been written off, although the site value of the land 
(which is not à wasting asset) will remain unimpaired and the engi- 
neering works may still remain suitable and efticient. The share 
capital of £16,000,000 will still exist and will, as to £15,000,000, be 
still fully represented by the then going-conzern value of short-life 

plant renewable within periods under 30 years. 
Maintaining Capital Value in Addition to Repaying Capital out of 
Jlerenue.—]f it is desired to provide for gradually paying off the 
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portion of the £16,000,000 of share capital assumed to be invested in 
short-life plant, by contributions out oi revenue, then revenue must 
be charged each year not only with the full amount of expired capital 
outlay (depreciation) on the short-life plant as measured by the pro. 
posed accounting equipment, but also with the necessary annual 
sinking fund instalment. By this means, but not otherwise, the 
money required from time to time to pay for the renewals of the 
short-life plant will be available without further borrowing, in 
addition to the money needed to pay off £15,000,000 of the share 
capital, so that the indebtedness of the undertaking to shareholders 
will then be gradually reduced while at the same time the value of 
the plant will be maintained, asthe plant must be maintained if the 
undertaking is to be a continuous one. This so maintained value 
would in that case exist as a surplus in the hands of the authority for 
the benefit of those whom they represent. 

Plan to Secure Close Co-operation between Engineers and Accountant 
in Maintaining Value.—In order to reduce these proposals into the 
form of a practical scheme it would be necessary to lay out a suitable 
plan for dividing the whole of the capital outlay on wasting assets 
into any suitable number of classes according to character and length 
of life, excluding only the long-life plant to be written off by the 
operation of the sinking fund. It would also be necessary to adopt 
the use of a suitable accounting equipment, supplementary to the 
ordinary financial ledgers, to record the current estimates of the 
engineers or other technical advisers, and enable the accountants to 
give due financial effect to such estimates in measuring the varying 
amount necessary to be charged to revenue account each year for 
depreciation of the short-life plant in addition to the annual sum 
which will be provided by means of the “ distributed ” sinking fund 
method of writing off the capital outlay on the long-life plant. 

Under this system the cost of all renewals of the short-life plant is 
charged, not to revenue, because revenue will be charged with the 
cost year by vear as the outlay expires, but to capital outlay account, 
and at the end of each year the cost of such renewals, together with 
the cost of all additional plant—which may be very extensive—is 
analysed and distributed under the various classes into the account- 
ing equipment referred to above, and thereafter the capital outlay 
for that year on each class of plant is regularly written down in the 
operation of measuring and deducting the depreciation at a rate 
necessary to write off such capital outlay at the end of the life of 
each class of the plant according to the up-to-date recorded estimates 
of the engineers. The accounting equipment is simple, and the 
annual work of measuring each year’s depreciation can be per- 
formed with ease by an ordinarily intelligent clerk in a few hours, 
even when there are hundreds of different classes of plant to be dealt 
with. 

Treatment of Cost of Additions and Extensions.—No specific re- 
ference has been made in these notes to the treatment of the heavy 
capital expenditure for additions and extensions which will doubtless 
be incurred year by year by an undertaking of this character, but 
the system suggested herein provides an orderly method of recording 
all this more or less continuous capital expenditure in a manner 
which will cause it, at the proper time, to begin to swell the measured 
amount of expired capital outlay (aepreciation) to be taken out of 
revenue each year. Such a system entirely avoids the dangerous 
and unsolvable questions which, under present conditions, arise so 
frequently as to how much of each year’s outlay on new plant is to be 
charged to revenue as being in the nature of renewals and how much 
to capital as representing additions or '* betterments." 

Importance of Nearest Possible Approximation to Annual Profts.— 
One advantage of the foregoing proposals is that they enable the 
nearest possible approximation to the true annual profita of the 
undertaking to be made because a sensitive and efficient means 1s 
provided of accurately measuring that important part of working 
cost. which is represented by expired capital outlay on plant. ltis 
probable the authors of the scheme do not claim that the suns 
proposed to be taken out of revenue each year for sinking fund. 
reserve fund and probably also for any future capital outlay estt 
mated to be in respect of renewals of plant, will give an accurate 
measure of the amount of expired capital outlay properly belonging 
to each year, although if this is so it is not possible to compute vith 
accuracy the profits of each year. 

Proposals for Dealing with “ Net Revenue," —The proposals are 
that the scheme shall give power to deal with the “ net revenue from 
the undertaking " as follows :—- 


1. The payment of interest at an assumed rate of 4 per cent. per 
annum on the proportion of capital found by the authority. l 

2. The provision of a sinking fund to be owned by the authority, 
at the rate of about 2 per cent. per annum on the whole of the capital 
of the undertaking. 

3. The payment of interest on the capital found by the company, 
assumed at the rate of 4 per cent. per annum. 


^T Ime 7 

c KI En n M 

D un dao 
date: 
# atte 
Y ee 
Yit 
TE 
eder 
2 isan 


HD M 


THE ELECTRICIAN, MARCH 5, 1915. 


149 


These various elements 


4. The formation of a reserve fund calculated at 1 per cent. per j 


annum on the whole of the capital of the undertaking. 

5. The surplus profits over and above the deductions for interest, 
sinking fund and provision for reserve to be divided equally between 
the authority and the company until the company receives a share 
sufficient to pay a further £ per cent. interest upon its capital expen- 
diture, making in all a return of 8 per cent. interest to the company. 
Any further profits would, as regards 75 per cent., be utilised in giving 
a rebate on the prices charged to consumers, and the remaining 25 
per cent. would be divided equally between the authority and the 


company. 
Uncertainty of Annual Surplus Profits” under the Proposals.—These 


~ proposals take for granted that it will be possible to ascertain the “sur- 


plus profits of each year, but unless it is possible to compute the whole 
profits(which include the surplus profits) of the undertaking every year, 
or, alternatively, unless there is reasonable certainty that the sums pro- 
posed to be taken out of the balance of revenue receipts (referred to 
as ' net revenue "') before arriving at the '' surplus profits " exceed 
the cost of producing the revenue plus 4 per cent. interest on the 
capital, it will be impossible either to ascertain the amount of the 
“ surplus profits," which it is proposed to dispose of in the manner 
set out in clause 5, or to be sure that any surplus profits have been 
earned. Under tbe circumstances, it is not safe to assume that the 
“ surplus profits " can be ascertained without adopting some better 
means to ensure that the unexpired capital outlay on plant coincides 
from time to time with the still remaining usable value of that plant. 

Hapha-ard Nature of Proposals for Dealing with Capital Outlay. 
It should be noted that the proposals contained in the report 
as to the periods within which the capital expenditures on the 
several classes of property shall be written off are of such a general 
character as to treat interest paid out of capital as having a common 
life of 30 years, instead of providing that this shall be equitably dis- 
tributed and added to the cost of the different classes of plant in the 
construction of which the interest will be incurred, and in like manner 
the purchase moneys of existing undertakings are to be written off 
in 30 years, although the sums paid will obviously be very large and 
will be represented by values of many descriptions. Under a suit- 
able system all these values would be distributed and recorded 
together with other similar values under the various classes of pro- 
perty, and a connection would be maintained between the sum of the 
unexpired capital expenditure as stated in the annual balance-sheet 
and the details of the engineers' estimates of the going-concern 
capacities of the plant actually existing. 

The importance of maintaining such a connection becomes addi- 
tionally plain in view of the proposal contained in the report that 
"the authority shall be empowered to resume possession of the 
undertaking at the end of the term of the contrat on payment to the 
company of à sum equal to the capital provided by it for the purposes 
thereof." If, during its term of possession, the company has failed 
to provide adequate sums out of each year's revenue receipts to 
answer expired capital outlay (depreciation) on the plant, it may 
have eaten out the heart of the “ capital provided by it." Such a 
condition frequently exists in the case of undertakings using perish- 
ing industrial plant, and is the result of computing the profits year 
by year at a sum larger than the true profits, the consequence being 
that the sums paid away in the form of dividends are paid partly 
out, of true profits and partly out of the proceeds (included in the re- 
venue receipts) of the realisation of portions of the value originally 
represented by capital outlay on plant, which are not profits, but 
represent a return of capital wrongly treated as profits. 


Correction.—In the previous portion of this contribution, 5th line, 
first para., “ Wasting Accounts " should read “ Wasting Assets." In 
the last para., 7th line, the word “ paint ” should read ‘‘ plant." 


THE KOLSTER DECREMETER. 


This instrument has been designed by Mr. F. A. Kolster, of the 
Bureau of Standards, Washington, for the purpose of expediting and 
facilitating the measurement of wave-length and logarithmic decre- 
ment in radiotelegraph circuits. It is portable and of rugged con- 
struction, and therefore may be used for field work as' well as for 
laboratory purposes. 

The instrument consists of a variable condenser, four inductance 
coils and a sensitive hot wire instrument. A crystal detector is 
provided and wave-length measurements may be made, using tele- 
phone receivers, or the instrumer.t may be used as a receiving circuit 
for determining the wave-lergth of a distant station. A buzzer 
circuit is attached in order that the instrument may be used as a 


small transmitter for calibrating purposes. 
are securely and compactly mounted in a leather carrying case. 
For the measurement of wave-length, two accurately determined 
scales are provided covering the entire wave-length range, 150 metres 
to 5,000 metres, thus giving a direct indication of the wave-length 
without reference to curves and with practically the same accuracy 
as is obtained by taking the readings from a calibration curve plotted 
on a large scale. In the measurement of logarithmic decrement the 
well-known Bjerknes method is used. The task of making experi- 
mental observations, resonance curves, and the necessary calcula- 


tions required by the Bjerknes formula : 
C.-C / EP 


thor q p 


is, however, eliminated, and the sum of the decrements 8, + 8, is read 
directly from a scale attached to the instrument. The decrement of 
the instrument 8, is accurately determined for'all settings of the 
condenser, and when substracted from the scale reading 8,+6,, the 
decrement of the circuit under test, is determined with as great an 
accuracy as can be expected by the usual laboratory method using 
an ordinary type of wave meter. ô, thus determined is the logarith- 
mic decrement per complete oscillation. 

A single-turn coil, which may be connected in the ground lead of 
the antenna circuit of the transmitter, is supplied. The inductance 
of this coil is small in comparison with the total inductance of the 
antenna circuit, and in the majority of cases will not affect the tuning 
adjustment of the transmitter. The inductance coils of the instru- 


ment when connected in circuit are inductively coupled to this single- 
turn coil and so arranged as to allow variation of the degree of 


coupling. 


Fic. 1.—DIAGRAM OF CONNECTIONS FOR KOLSTER DECREMETER. 


The variable condenser is operated by knob A (Fig. 1) When 
carrying the instrument, the condenser should be set at 180 deg. and 
the clamping ring W turned to the left until tight. This clamping 
ring is released before making condenser adjustments. The ring W 
is graduated in wave-lengths and the pointer P travelling over the 
scale indicates wave-lengths directly. 

Beneath the knob A is a scale D which is marked off to the left. and 
right of the zero line from 0 to 0-30. These scale divisions represent 
the sum of the logarithmic decrement of the transmitter and that of 
the decrement, 6,+6,, 6, being the decrement of the transmitter _ 
under test and 0, the decrement of the instrument. 8, is given for 
each of the inductance coils, 1, 2 and 3 and for various settings of the 
variable condenser. 

By unscrewing the small knob,B, the scale D may be rotated with- 
out disturbing the adjustment of the condenser. When knob B is 
screwed tight, the scale D is clamped and rotates with the movable 
plates of the condenser. . 

Two pairs of binding posts, ab and cd, are provided ; a and b are 
terminals of the condenser When the connecting link joining 
binding posts c and d is removed, the wave meter or decremeter 
circuit is broken. Iis the single-turn coil which may be inserted in 
the ground lead of the aerial or antenna circuit. L is inductance 
coil, 1, 2, 3 or 4. C is a scale graduated in degrees showing the 
position or setting of the condenser. W the wave-length scale, D 
the decrement scale, H the scale of the hot wire indicating device, Z 
the zero adjusting screw, S the short-circuit release for bringing 
needle of hot wire instrument back to zero position. 

If excessive current is allowed to flow through the hot-wire instru- 
ment it will burn out. A short-circuiting device is therefore pro- 
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vided to protect, the instrument from currents slightly in excess of 
the maximum. When the needle runs off the scale it is attracted 
by a small magnet and automatically short-circuits the instrument. 

For the measurement of wave-lengths the instrument should be 
placed as far away from the coils of the transmitter as practicable. 
Insert the single-turn coil I in the ground lead of the antenna circuit, 
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Fic. 2.—KorsTER DECREMETER. 


and begin with minimum coupling between coils I and L as the hot- 
wire instrument is sensitive and may burn out if too much current is 
passed through it. When making wave-length measurements it is 
not necessary to get full deflection of the hot-wire instrument needle, 
and it is best to use as small a coupling between antenna circuit and 
wave meter as possible. By suitable settings of the scales and from 
calibration curves the wave-lengths are obtained directly. 


Fic. 3.—ACCESSORIES PACKED IN COVER. 


When using the instrument as a transmitter by exciting the circuit 
with the buzzer, or as a receiver with detector and telephones, the 
wave-length scale W does not strictly apply throughout the range, 
and reference should be made to the curve sheets. 

In the measurement of logarithmic decrement the well-known 
Bjerknes method of obtaining the logarithmic decrement is used. 


The task of making experimental observations and the necessary 
calculations required by the Bjerknes formula is, however, elimin. 
ated by the use of this instrument and the sum of the decrements 
0, +ô; is read directly from the scale D after proceeding as follows: 
Set the needle of the hot-wire instrument on zero ; see that detector 
point is not in contact with crystal and that buzzer is in "off " 
position ; unscrew knob B until scale D is free to rotate independ. 
ently; with very little coupling between coils I and L adjust the 
variable condenser until a maximum deflection of the hot-wire instru. 
ment needle is obtained ; then increase the coupling between coils 
I and L until the needle of the hot-wire instrument reads I, as indi. 
cated by the red line nearest the end of the scale. Change the con. 
denser adjustment until the hot-wire instrument needle drops to 0-5, 
or to one-half of the maximum deflection. Set the zero*line of scale 
D on the index mark 0 and clamp the scale by screwing to the knob B, 
taking care not to disturb the condenser adjustment. Vary the 
condenser continuously in one direction until the needle of the hot. 
wire instrument makes a complete excursion from 0-5 to 1-0 and back 
again to 0-5, or, in other words, from half deflection to full deflection 
and back again, to half deflection. The reading on scale D now 
opposite the index mark 0 will be 8,+38,, or the decrement of the 
transmitter plus the decrement of the instrument. Substract from 
this value the decrement of the instrument 8, which is given for each 
coil. The remainder is 8,, the decrement of the transmitter or 
circuit under test. 

It must be understood that it is quite useless to attempt to make 
decrement measurements if the wave emitted by the transmitter is 
not reasonably “ sharp” and “ pure,” as indicated by the fact that 
two-or more waves are observed in making wave-length measurements. 
In such cases decrement measurements should not be made until the 
transmitter has been readjusted to emit a reasonably persistent train 
of waves of single frequency. Figs. 2 and 3 show general views of the 
instrument. 


THE DISCHARGE OF ELECTRICITY FROM POINTS.* 
* BY P. J. EDMUNDS, B.A. 


The potential necessary to cause an electric discharge to pas 
through air between a pointed conductor and a plane has been 
measured under various conditions, and empirical formule have been 
given which fit the results more or less accurately for particular 
sizes and shapes of the pointed conductor. On the other hand, 
most of the measurements were made with the air at atmospheric 
pressure, and the results have not been shown to satisfy any relation 
deduced from a theory of the mechanism of the discharge. On the 
hypothesis that the discharge through a gas is determined by ioniss- 
tion of the gas by collision, it has been shown f that, if V be the P.D. 
necessary to cause a discharge between two conductors A and B 
through a gas at pressure p, then the same potential V will also pro- 
duce a discharge between two conductors A’ and B’, obtained from 
A and B by reducing the linear dimensions in the ratio 1/k, the ga 
being at pressure p’=kp. It has already been found experimentally 
that this relation is true for the case of cylindrical conductors, the 
gas being air. The present investigation was primarily undertaken 
to test the theory for discharges from the hemispherical ends of 
wires at right angles to a conducting plate. This method of obtain- 
ing “ points " of a definite shape was first used bv Zeleny.1 

The discharge apparatus is shown in Fig. 1 drawn roughly to the 
scale of 1: 6. EE are the walls of a glass cylinder. The bottom was 
closed by the brass plate Z, which also served as the plane to receive 
the discharge; the upper face of this plate was platinised. To the 
top of the glass cylinder was cemented a brass plate, D. This plate 
supported the mechanism for holding and adjusting the plate, and 
was insulated from it by the ebonite ring C. The plate D was 
raised to the same potential as the point, and thus served 8s 4 
guard-ring; any leakage over the glass came from the plate D, and 
did not pass through the galvanometer used for detecting a current 
through the gas. A silver wire, P, served as the discharging point. 
It was fixed in a brass rod, Q; on this rod was cut a screw-thread 0 
1 mm. pitch, which worked in the brass supports F and F’. This 
rod could be turned from outside the apparatus by the part A, and 
the distance from the plane was measured on the scale S, divided 
into centimetres, and the wheel W, whose circumference was divided 
into 10 parts. This gave a direct reading to J, mm., and the di 
tance could easily be adjusted to 0-002 cm. The reading for tero 
distance was obtained fron the point at which there was electri’ 
contact between the wire and the plane. Wire gauze, connected to 


ee piane: Wie Baus, con 
* Abstract of an article in the “ Phil. Mag." 
«t d ,* E 
T ^ Phil. Mag., May, 1914, p. 789. 
1 J. Zeleny, “ Phys. Rev.," Vol. XXV., p. 317 (1907). 
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the plate Z, was fitted round the inside of the lower part of the glass 
to prevent distortion of the electric field in the neighbourhood of the 


point due to unknown charges on the surface of the glass. 


The arrangement of the apparatus is shown in Fig. 2. It is the 
same as that used for determining the sparking potentials of con- 
centric cylinders, except that there is an additional conductor lead- 
ing from the leyden-jars to the plate D. M isa Wimshurst machine 
driven by a small motor, V is an electrostatic voltmeter, G is a mirror 


galvanometer capable of detecting a current of 10-8 amperes. 


In taking the readings the pressure was adjusted and then the 
insulated system slowly charged till a discharge was detected by the 
galvanometer. If this discharge was continuous, there was usually 
no diffculty in determining the potential necessary to produce a 
discharge. On the other hand, if the discharge was discontinuous 


nC e = — Apparatus 


Fio. 1. 


and consisted of & single spark, the procedure was as follows: The 
potential at wbich the first spark occurred was noted and the system 
was charged to a somewhat lower potential and maintained at that 
potential It was usually found that a discharge would occur at 
this lower potential after waiting for a short time. This phenomenon 
of “ lag " or retardation is well known. In order to lessen the diffi- 
culties caused by the lag it was decided to increase the initial ionisa- 
tion by an external agent. A small quantity of radium bromide, 
sealed up in à small glass tube, was fixed to the support F' inside the 
glass jar (the small tube is shown in Fig. 1 marked Ra). It was suff- 
cient to diminish the lag very considerably, though without sensibly 
affecting the sparking potential. Great care was exercised to exclude 
dust and to prevent any large quantities of electricity passing from 


the point. 


The theory shows that, assuming some initial ionisation, the num- 
ber of ions produced by collision becomes infinite if a certain distri- 
bution of eleetric force is maintained in the gas. But as soon as the 


= Earth 


Fre. 2. 


current has commenced two influences come into play which tend 
to alter the electric field. In the first place, the current tends to 
discharge the system and so lower the potential. In the second 
plac., the current constitutes a charge in the gas which changes the 
electric force. The first of the two counteracting effects depends on 
the capacity of the system and the rate of supply of electricity. The 
second depends chiefly on the velocity of the ions. This velocity 
becomes large at low pressures, and is greater for the negative ions 
than for the positive. With cylinders it was often found that with 
the lower pressures the nature of the discharge could be changed 
from a violent spark, discharging the system almost completely, to a 
rapid succession of small sparks by reducing the capacity of the 
System as much as possible. 


Now a discharge will continue even after the potential has dropped 
considerably below that necessary to start a discharge, provided 
there are a sufficient number of ions in tht gas. This number of ions 
depends on the current that has passed through the gas immediately 
before. Thus with a small capacity the potential drops before 
enough ions have been produced to carry on the discharge, and the 
current ceases at a fairly high potential; whereas with a large 
capacity in the same case there might be a spark nearly completely 
discharging the system. In the case of point discharges it was found 
tuat the external capacity did not have much effect on the nature 
of the discharge. In this case the current is much more concen- 
trated than with cylinders, and it is probably nec :ssary to make the 
capacity very small indeed to bring its effect into prominence. In 
order that a truly continuous or glow-discharge should take place 
it is necessary that the charge in the gas should come into effect, and 
there must be a balance between its effect and the tendency to 
increase of ionisation. Even when this state of equilibrium is at- 
tained it may be unstable ; that is to say, a small increase or decrease 
of potential may cause the discharge to increase to a discharging 
spark or to cease altogether. In the present investigation it was 
usually found that in cases where there were glow-discharges at high 
pressures and sparks at low pressures, there was some intermediate 
pressure where it was possible to obtain both glow or spark dis- 
charges at the same potential. Or a glow discharge would suddenly 
terminate with a spark. 

It appears from the above considerations that it is not possible to 
transform a discontinuous discharge into & continuous discharge by 
merely reducing the external capacity. In a discontinuous dis- 
charge the amount of electricity passing on each occasion is reduced 
by reducing the capacity ; but the tendency to become discontinuous 
is independent of the capacity. If the system is continuously sup- 
plied with electricity, the interval of time between successive dis- 
charges may be extremely small. 

If a be the radius of a wire and d the distance between its point 
and the plane, the sparking potential for a pressure p is the same as 
that for a wire of radius a/k and distance d/k with a pressure kp. 
Thus, if d/a is kept constant the sparking potentials for different 
values of a will be the same if the pressure is adjusted to keep ap 
constant. In the present investigation, three different silver wires 
were used for the point; their diameters were 0-5, 1-0, 1-5 mm. 
respectively, and the ends were rounded approximately to hemi- 
spheres. Each of these wires was adjusted to give three values 10, 
20, 30 to d/a, and the sparking potentials were measured for positive 
and negative dishcarges for various pressures. From these results 
curves were drawn showing the relation between V the sparking 
potential, and p the pressure. The values of V for a set of values of 
ap were taken from these curves, and are shown in the following 
table. Thus, for each pair of values of d/a and ap are shown three 
values of V, obtained from different wires. It will be seen that 
the agreement between the corresponding values of V is quite good. 

It is possible to find an approximate formula for the sparking 
potential by the method used by Townsend for cylinders.* It is 
known that practically no ionisation by collision takes place in air at 
atmospheric pressure if the force is less than 30 kv. per centimetre. 
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Table I.—Sparking Potentials in Kilovolts for Wires with Hemispherical 
Ends in Air. . 


a —radius of wire in centimetres. 
d - distance from plane in centimetres. 
p — pressure of air in millimetres of mercury. 


Wire Charged Positively. 


| dja=10 | d/a — 20. | d/a=30 
ap. | ——j—————— ——— ————— ——— —— ———— 
a= 025 a=-05| a=:075| a=-025, a=-05| a=-075 a=-026 a=-05|a=-075 
2-5, 125 | 1-26 | 1-20 | 136 |130 | 1-32 | 1-46 140 | 137 
5-0; 1-70 | 1-66 | 1-63 | 1-85 | 1-76 | 1-76 | 1-96 1-89 | 1-86 
100| 250 |231 | 230 | 276 | 260 | 2-00 | 290 j 2-84 | 2-72 
200| 3:86 | 3-63 | 3-60 | 435 | 400 | 3-95 | 465 | 435 | 412 
30-0, | 4-80 | 4-74 ' 5:30 | 523 561 | 545 
37-0. | 560 | 556 | |616 | E »" 
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* J. S. Townsend, THE ELECTRICIAN, June 6, 1913. 
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Also Baille’s results* give the empirical formula V= 30s + 1-35 for the 
sparking potential V in kilovolts through air at atmospheric pressure 
when s, the length of spark-gap, is of the order of a millimetre. 

The following formula gives the sparking potential in kilovolts for 
air, VIZ. : 


where P is the pressure in atmospheres. 

The formula is obtained on the supposition that a/d and aP are 
both small. For the smaller wires it is found that the calculated 
values lie between those found experimentally for positive and nega- 
tive discharges. The agreement for the larger points is not very good, 
though the formula gives results of the correct order of magnitude 
for quite large points. . 

A table has been made up showing the calculated and observed 
values for a number of points and pressures. In the first of the 
tables the experimental values are the means of the results given in 
Table I. In the second table are given a few of Zaleny s results for 
small wires. 


Table II.—Comparison of Calculated Results and Experimental Sparking 
. Potentials in kilovolts in Air. | 


i 


| d /a — 20. | d/a — 30. 


——Ó———— ——— 


Calc. Experimental. Calc. | Experimental. | Calc. 


1 € ——ÀÓ———— M M——9 


— — | —————— — |—M — 


de i see | c. m 
1-23 | 133 | 1-22 |143 | L41 | 1-29 |155 
L8l | L79 | 1-77 |210 | 1-90 | 1-88 |227 
2.00 | 265 | 274 | 31 | 2-82 | 2-94 |3.37 
(406 | 410 |435 | 469 | 438 | 4-63 [5-07 
(547 | 5:26 | 574 |633 | 553 | 610 685 


Experimental Results taken from Paper by J. Zeleny, “ Phys. Rev.,” 
XXXV., p. 317 (1007). 
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* FEEDERS IN PARALLEL." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: A possible explanation of the trouble experienced by 
* Engineer " is the mutual induction between the various 
feeders. “ Engineer” states that the feeders on which the 
trouble occurred (A and B in his diagram of January 22nd) 
were not run close together, and A is apparently considerably 
nearer than B to the incoming feeders from the alternators on 
the next set of 'bus bars, which would presumably be carrying 
a current heavy compared with that in A. A small voltage 
would, therefore, be induced in the local circuit formed by 
feeders A and B, the station 'bus bars and the sub-station ’bus 
bars, and a circulating current would be set up, which would 
be approximately 90 deg. out of phase with the inducing cur- 
rent, and would depend in amount on the impedance of tlie 
local circuit, and the mutual inductance. As the two sets of 
alternators were not running in parallel, their phase relations 
would be continually varying and sooner or later the induced 
current would be in phase with the load current in one feeder 
(say, A) and, of course, in opposition to the current in B. If 
the circulating current were comparable in magnitude with the 
current normally carried by feeder A, this would mean that the 
resultant current in A would amount to a heavy overload, 
while B would be carrying practically no current; in other 


* Baille, " Ann. de Chim. et Phys." (5), Vol. XXV., p. 486 (1882). 


words, practically the whole load would be transferred from B 
to A, and back again as the phase relations of the various 
machines changed. 

It must be admitted that the possible induced voltage seems 
hardly large enough to account for the effect mentioned by 
" Engineer," and I have therefore hesitated before putting 
forward this explanation, but no other feasible explanation 
appears to have been offered. It would be possible to test this 
by running with feeders A and B connected in parallel to the 
same station and sub-station "bus bars as on the previous 
occasion, but without any load on these feeders. The am- 
meters of A and B would then measure the circulating current 
(if there is sufficient to account for the trouble), but under these 
conditions they would both show the same reading, which 
would vary in unison with the load on the circuit or circuits 
responsible for the induction effect. 


If * Engineer " can arrange to try this experiment it would 
be interesting to know whether or not it clears up the mystery. 
Also it would be of some practical interest to know the mag- 
nitude of the currents causing the induction effect, and the 
approximate distance over which they acted.—I am, &c., 

Rugby, Feb. 26. A. H. B. 
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THE HEAVISIDE LAYER. 
TO THE EDITOR OP THE ELECTRICIAN. 


Sır: In your issue of February 26th Mr. Murdoch suggests 
that I have postulated another set oi conditions to explain the 
variations in strength of wireless signals. The suggestion of 
clouds of ionised air was due, in the first instance, to Fessenden 
and not to me. In the reply to the discussion on my Paper at 
the Institution, far more stress was laid on the facts contained 
in the Paper, than on the theories given there. We have far too 


| few facts at present on which to base a conclusive theory. At 


the present stage, the chief virtue of a theory is that it may 
produce some facts which prove or disprove it. The main un- 


| disputed fact on which one has to go at the present time is that 


variations in signal strength occur at night far more than in 
the day time; this fact alone, to my mind, disposes of the 
surface wave theory of Sommerfeld, and drives one to the con- 
clusions that the main factor that affects the tranamission of 
long electromagnetic waves is the state of the atmosphere, 
regarded as a medium for the absorption, reflection or refraction 
of these waves. That is the theory of which we must regard 
Dr. Eccles as the chief exponent. This theory will, without 
doubt, require subsequent modification and extension, as our 
knowledge grows, but it has the best claim to consideration as 
an explanation of known facts. Whether there is a Heaviside 
layer, a corrugated Heaviside layer, as Sir Oliver Lodge has 
suggested, or whether there are clouds of ionised air, as Fessen- 
den suggested, or whether Mr. Taylor's theory of an aerial 
extended in height by the atmosphere is correct, we cannot say 
definitely. Wireless observations will undoubtedly enable us 
to find out & great deal about atmospheric conditions in the 
upper regions of the atmosphere and may enable us in time to 
settle these points. Once again the fact must be emphasised 
that what one wants in wireless at present more than anything 
else, is accurate information, and I hope all those interested will 
do their best to help to obtain it, either by assisting the work of 
the British Association Radio-Telegraph Committee, of which 
Sir Oliver Lodge is chairman and Dr. Eccles the secretary, or 
by assisting in the exact measurements which it is hoped may 
be carried out by the International Commission of which Mr. 
Duddell is president. In reference to Mr. Walker's letter. | 
spent more time than I care to think of in examining the 
meteorological charts of Europe for the period during which my 
observations were made, in the hope of establishing a definite 
relation between signal strength and atmospheric conditions ; 
the very meagre results given in my Paper are all that there 13 
to show for this examination. I was quite unable to establish 
mee VS definite connection between these .variables.— 
an, &ec., 


Liverpool, Feb. 926. E. W. MARCHANT. 
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equipped with the Edison accumulator, could and would, no 


Weight in | Percentage 
lb. per kw.-| excess of 


Rated | Gross 


ELECTRIC VEHICLES. ks hoad ae oht 
: of battery. | EE i i 

TO THE EDITOR OF THE ELECTRICIAN. paren ees output. | in lb. E vend id 
Six: We noticed with pleasure that you had commented | oig... 10-6 | 1,350 | 197 53 
editorially upon the very inaccurate statements lately made | RI. S. B. Co. thin plate ....| 12-8 1.350 105 28 
in the “Commercial Motor " regarding the properties of the | Edison A-4 .................. 10-8 00 84 — 
Edison accumulator as compared with the lead cell. Perhaps | Ironclad ....... M ME 132 | 1,620 23 3: 50 
: . El. S. B. Co. thin plate ....| 17-1 1.720 100 | 27 
you could find space for some comments of ours on this ques- Edison A.3 uuu iss | L100 g? = 
tion, as it appears that even in some technical quarters it is | Jronclad .:.................... 18-5 | 2.200 119 45 
possible for writers to fall into serious misconceptions about | El. S. B. Co. thin plate ....| 21-4 | 2.100 93 19 
the be new Edison battery," which latter, by the Way, has now Edison Td (VGaeaosMas eR ate cx 25 9 ae) rs poe 
been commercially available in its present form for seven years. ee Cup ID e ME se road usi 2 
; : he ; . >»; | El. S. B. Co. thin plate .... (^8 2.050 96 l7 
Firstly, concerning some of the “ Commercial Motor's" | Egison A-8 .................. 21-6 | 1.820 S4 un 
general statements ; the lead battery is certainly not the more | Ironclad ....... ee 26-4 | 3.080 117 43 
popular one for electric vehicles, in Great Britain, as there are, | El. S. B. Co. thin plate ....| 32-1 | 3,080 96 I7 
Edison 4-19  ................ 37-0 3,250 á4 — 
84 E 


Edison A-12................. 32-4 2,700 


in fact, about 90 per cent. of all the commercial electrics in this 
country equipped with the Edison accumulator, as against 10 

r cent. of other types. One concern alone will shortly have 
nearly 50 Edison accumulator vehicles, having started only 
two years ago with a single van. "There should be no special 
difficulty in deciding what tvpe of battery to employ, if it is 
required to run an electric vehicle at the least possible expense. 
Where an electric vehicle is in constant and reasonably vigorous 
service we» assert that the Edison accumulator offers the 
nearest solution to the problem of economy. Our reasons in 
support of this statement we have adduced on numerous 
occasions, and we shall be willing to quote actual figures, 
which we would guarantee for a given set of conditions, to any 
boná fide inquirer. | 

Referring to lead batteries in general, it is a fact that no lead 
battery whatever, excepting the “ Ironclad " Exide, is sold with 
a guarantee in this country. As a battery is mentioned which 
is sold with a guarantee of two years, we conclude that this one 
must be the " Ironclad ” Exide. The guarantee in this case 
warrants 80 per cent. of the rated capacity after two years' 
service, The majority of lead batteries will not give more than 
from 8,000 to 10,000 miles' service, under commercial condi- 
tions, and even then must be exceedingly well looked after 
during the whole of their lifetime to prevent the injurious 
sulphation, which, at verv slight provocation, will quickly ruin 
such batteries. 

The next statement is unprecedented in our experience of 
the many extremely inaccurate statements that have appeared 
with regard to the Edison accumulator. It should be well 
known by now that the inherent chemical principle on which 
the action of the Edison cell is based preserves it completely from 
all but the slightest traces of deterioration on open circuit, and that, 
therefore, the- * Commercial Motor's " statement that “ the 
Edison must of necessity be replaced at the end of four years, 
whether it be used or not," could not be more inaccurate. In 
point of actual fact, the Edison cell is warranted, without 
reserve, for electric vehicle service, that after four years’ daily 
operation, ina commercial electric vehicle, it will give one hundred 
per cent. of its normal rated output and efficiency, and will, more- 
over, during the interim, cost nothing whatever for mechanical 
repairs ; that is, that no plate renewals or mechanical mainten- 
ance of any kind will be involved in its upkeep. If the Edison 
cell be allowed to remain on open circuit then the amount of 
deterioration that occurs is nil; that is, if only used for a few 
cycles of charge and discharge per annum, its life will un- 
doubtedly be indefinite, running, perhaps, into 40 or 50 years, 
though this cannot be positively proven by quoting practically 
derived figures, as the modern type of Edison cell has only been 
commercially available for seven years. 

Concerning life, we do, however, positively know that in 
cases where Edison accumulator equipped trucks have been in 
Service five years, having run 50,000 miles during that time 
with the same set of batteries, these latter have shown no signs 
of depreciating below their normal capacity, but have, on the 
contrary, given more than 10 per cent. above rating.at the end 
of this period. Isa battery worn out after four years, which 
shows 10 per cent. above rating after five years? The Adams 
Express Co., in the United States, which has 800 of its cars 


Note.—The weight characteristic taken above for the Edison cell is a 
conservative figure of 82 lb. per kilowatt-hour. In actual practice this 
is generally considerably less, viz., about 75 lb. per kilowatt-hour. 


doubt, give some first-hand information on its reasons for 
choosing this type in preference to others which, as the * Com- 
mercial Motor's " article states, should for all-round work, be 
the better proposition. 

It is quite true that most lead accumulators maintain their 
voltage better on very high rate discharges, that is, when going 
up hill, but against that must be set the fact that especially 
towards the end of discharge 1t is extremely detrimental to the 
lead type of cell to take high currents therefrom, as this causes 
not only buckling of the positive plates and shrinking of the 
negatives, but also sulphation, unless the cells be charged soon 
after receiving such maltreatment. Contrast this with the 
nickel-iron Edison cell, which may be completely .short-cir- 
cuited and left out of commission, should this be necessary, for 
an indefinite period, without being in the least harmed thereby. 

Referring to weight, the above table indicates the ratio 
| of weights of the Edison cell, compared with two of the best- 
known makes of lead accumulators. These figures are taken 
from data supplied by the manufacturers themselves, through 
the medium of the Electric Vehicle Association. 

As to recharging, although the constant potential method, 
involving a steady pressure of 2-3 volts per cell, is frequently 
advocated by the lead battery makers, and is, no doubt, very 
good for ensuring the longest possible life of this type, it should 
not be forgotten that the procedure is a lengthy one, taking 
from 11 to 13 hours, and even then does not achieve a complete 
charging effect, 1t being necessary to supplement the constant 
potential charging by over-charging once a week, or there- 
abouts. Moreover, the lead type of cell, without exception, 
is not improved bv boosting, carried out under conditions such 
as generally obtain in every-day service. That is, boosting 
must be kept below the rate at which violent gassing is pro- 
‘duced, else the lead type of cell is greatly injured thereby and 
its life reduced. With the Edison cell, gassing is unimportant 
from a destructive standpoint, and merely signifies the wasting 
of a small amount of current. In fact, boosting rates are 
possible with the Edison cell, which would after, say, six months' 
service, reduce the majority of lead cells to a heap of lead oxide 
in the bottom of their containers. 

From the above it is clear that the actual service life of the 
Edison cell may be expected to be far in excess of that indi- 
cated by thé guarantee period. 

Further advantages in favour of the Edison cell lie in its 
perfect immunity from the effects of long continued mechanical 
vibration and the consequent injury occasioned not only-to the 
plates but to the containers. Obviously, a container made of 
rolled steel plate with a welded seam is a better mechanical job 
than any ebonite or rubber compound container could be. 
Moreover, the Edison cell uses a steel-preserving electrolyte, 
in place of acid, thus eliminating a whole train of minor dis- 
advantages which often prove a great nuisance under practical 
conditions. Anybody who has "suffered" from sulphuric 


acid will agree here anent 


T54 . THE ELECTRICIAN, MARCH 5, 1915. 


Whilst the general upkeep of the Edison cell involves merely 
charging as and when required, and the occasional addition of 
distilled water, together with the simple precaution of not 
allowing the exterior of the cells to become dirty and wet, the 
procedure in the case of the lead batterv is relativelv complex 
and includes a large number of " don'ts”? and precautions, 
Which may be completely ignored when operating a steel 
battery. It is also simpler to determine the state of charge 
and discharge of an Edison cell, since it is a property of the 
nickel-iron tvpe that its ampere-hour capacity is more or less 
constant, within practical limits at all rates of discharge which 
ordinarv vehicle service will entail. Hence the amount of 
energy withdrawn from an Edison battery mav be determined 
merely by measuring the ampere-hours withdrawn, by means 
of an integrating ampere-hour meter. If this instrument be 
set to run slower on charge, by an amount slightly exceeding 
the difference between 100 per cent. and actual ampere-hour 
efficiency, then the readings of such an instrument represent 
safelv at any given moment the state of charge or discharge 
of the batterv, and no considerations as to voltage, &c., are 
necessary. An Edison cell is quite unharmed by being dis- 
charged to complete exhaustion. It mav be left in that state 
for long periods and does not suffer in consequence. 

We are, of course, prepared, by all the usual means, to justify 
the remarks made in this communication, and shal! be glad, at 
any time, either personally or through the press, to substantiate 
‘the claims which we herewith make.—We are, &o., 

London, March 1. — For EDISON ACCUMULATORS (Lrp.), 

RaymMonp J. MrtcHect, Commercial Engineer. 


GROUPING OF CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: " Omega," who attacks me in your issue of February 
26th, gets absolutely incoherent in his efforts to be ironical ; 
and when he at length becomes intelligible he is easily proved 
to be wrong. He quotes the rule, " for a maximum current the 
external resistance must equal the internal resistance of the 
batterv," which he thinks is sufficient to enable the student to 
deal with the questions of the City and Guilds of London 
Institute. But it certainly is not, for, except by the rarest 
accident, these resistances cannot be made equal; and if we 
make them as nearly equal as the circumstances will permit, 
-our answer may be seriously wrong. This I proved in my letter 
which * Omega” says he has " read and re-read " ; he had 
- better re-re-read it. 

It is true that the Institute's examiners could so frame their 
questions that the student would get the correct answer, not- 
withstandinz the defects of the rule that he had been taught. 
But they now have no reason for adopting this undignified 
course ; for I have given (in your issue of February 12th) a rule 
that is remarkably easy to apply, and have demonstrated (in 
my pamphlet on this subject) that mv rule must hold good in 
every case that is practically possible or theoretically con- 
ceivable. It therefore merely remains for the Institute to see 
that students are not kept ignorant of this rule, or of the 
scientific fact upon which it 1s founded. 

Mr. W. Tolmé Maccall, in his letter that appears above 
“ Omega's " is apparently saying “in series " where most of 
us would say in " parallel," and vice versa. Allowing for this, 
the statements in his last three paragraphs are quite correct ; 
but here again (as in two previous cases) he is merely stating 
facts that were proved in my pamphlet over eight years ago.— 
‘lam, &e., 

Newcastle-on-Tyne, March 1. W. F. Duytovy. 


TO THE EDITOR OF THE ELECTRICIAN. 


‘ Sir: Iam sorry if I have annoyed Mr. Dunton by trespassing 
‘on his preserves. Thad no intention of claiming that the proper 


‘method of testing the “ nearness " of the external and internal ' 


resistances was an original discovery of mv own. I imagined 
that anv mathematically inclined university student could 
e discover " it for himself, as I did when I was in that enviable 
position. Iam quite willing to accept Mr. Dunton’s statement 


that he was the first to publish it, and in mv first letter I 
acknowledged that Mr. Dunton's rule was an alternative way 
of stating the same fact. But I still think that the ‘ordinary 
rule, owing to its straightforwardness, is more suitable for 
students’ use. 

I referred to irregular groupings because Mr. Dunton’s first 
letter gave no indication that it referred onlv to regular 
groupings; and, moreover, the example he gave was one in 
which an irregular grouping gives the maximum current. |t 
is rather an extraordinary doctrine to say that " regular group: 
are the only sort admissible in answers to examination 'ques- 
tions," Naturally, the questions set in elementary examina- 
tions can usually be answered without considering other 
groupings, but Mr. Dunton's example was not of this kind. 
However, I have evidently done him an injustice in thinking 
that he was unfamiliar with irregular groupings, but the mis- 
take arose naturally from his letter. —I am, &c., | 

Sunderland, March 1. W. Totme MaccaLL. 


LEGAL INTELLIGENCE. 


[sd . 
Tungsten Drawn Wire.—Petition fr Lic 1089. 


*On Monday]Mr. Justice Warrington commenced the hearing of a 
p tition by the Robin Electric Lamp Co. (Ltd.) for a licenze to make, us 
and vend tungsten wire in accordance with the inventions covered by 
the Tungsten Lamp Association patents or any of them, upon payment 
of “ such royalties as shall in the circumstances be deemed reasonable.” 
The petition was opposed by the British Thomson-Houston Co. (Ltd. 
and Siemens Bros. & Co. (Ltd.). 

Mr. Boussield, K.C., Mr. G. Cave, K.C., M.P., and Mr. R. Frost app-ared 
for the p-titioners; Mr. Walter, K.C., Mr. J. H. Gray and Mr. E. 
Lunge for the British Thomson- Houston Co.; and Mr. Colefax, KU, 
and Mr. Hume for Siemens Bros. & Co. 

Mr. BorsrrELD ‘said petitioners were a company formed to work a 
patent of Mr. Joseph Theodore Robin which related to incandessnt 
electric lamps. The lamp which th» petitioners desired to make aad «ll 
was a lamp which had two filaments instead of on». If on» filam:n 
broke a person could, by giving a turn to an attachment to the lamp, 
bring another filament into circuit, so that the lamp started with a new 
leas» of life. There was not the slightest doubt as to the vogue which 
such a lamp would have. At present, in order to successfully sell an 
incandescent clectric{lamp one must have what was known as tungsten 
drawn-wire filaments, Allittle more durability in the lamp made a great 
deal of difference, and the durability of the tungsten wire had been 
established inSthe last few years, and had got to such a point that, 
roughly, 99 per cent. of the lamps sold were drawn-wire lamps. Th: 
petition recited the nine patents under which petitioners asked for a 
lisence. The patents were referred to as the Association patents. The 
British 'lThomson- Houston Co. owned a group of patents of Am?rrean 
origin, and Siemens Bros. & Co. owned a group of patents of German 
origin. ‘The two companies, together with the Osram Lamp Co., who 
owned another group ‘of patents, pooled their patents. The total 
number of them was something like 130. They pooled their lamp 
patents, and jointly granted licences to anybody who cam: into the 
Association, the main condition being that the momber of the ASSO? li 
tion should sellto the retailer at a certain list price. Petitioners had taken 
out from the list the only nine patents that referred to the manufa-ture 
of the drawn wire. If they got a supply of drawn wire they would be 
content without the licence, because the sale of the wire carried the 
licence to use it; but, not being able to get it, they asked to have à 
compulsory licence. The petition stated that the potitioners could not 
hop? to be successful in establishing or developing the trade or industry 
in their lamps unless the filaments of their lamps were formed of drawn 
tungsten wire such as was used in the lamps sold under the protection of 
the Association patents. Petitioners could not hope to make adequate 
protits by the manufacture and sale of their lamps unless the filaments 
used in their lamps were of the latest and most economical kind. They 
desired to use for their lamps filaments of drawn tungsten wire, as being 
the material best suited to their purpose, and they desired to be supplied 
with, or to supply themselves with, drawn tungsten wire such as was 50" 
in the United Kingdom under the protection of the Association patents. 
Petitioners had applied to the patentees and their various lieencees fot 
the supply of drawn tungsten wire covered by the Association patents, 
and had in each case been met with a refusal to supply wire or to zr 
a licence, except in the case of the British Thomson. Houston Co.. who, 
when applied to, offered to sell to petitioners wire at 125s. per L 
for lamps for 25 watts up to 100 watts at 100 volts. That prie wa 
wholly unreasonable and prohibitive, for with wire at that price petition 
would not be able to place their lamp on the market with any reasanable 
prospect of success. Petitioners could obtain wire similar to that us 
by the patentees and their licencees in lamps sold under the protect? 
of the Association patents from various sources abroad at a price of about 
dus. The patentees and licencees had formed themselves into a “ "98 
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or “ trust,” under the name of the Tungsten Lamp Association, and were 
all either owners of or licensed in the Association patents, and sold lamps 
at such prices only as were fixed by the Association. Petitioners were 
willing to pay reasonable royalties in respect of wire made. used or 
yended by them which was covered by the Association patents or any 
of them. The patentees by their refusal failed to satisfy the require- 
ments of the petitioners, and unfairly prejudiced the establishment of 
a new trade or industry in lamps protected by petitioners’ patents. 
Counsel, commenting on the price proposed to be charged for the wire 
(125s. per 1,000 ft.), said the cost of manufacturing the lamp was 4d., 
and the price of the wire for a single filament lamp would be 5d. and for 
a double filament lamp 10d. A great deal would turn on what was a 
fair price. As members of the publie, petitioners were entitled to be 
supplied with wire without questions being asked ; but when they came 
to consider what was a fair price they could not leave out of sight the 
fact that the wire was to be used for lamps, and from the lamp aspect of 
the case they said that, as the Association refused to supply the wire 
except at à price which would put 10d. on to the price of every lamp 
they sold, which would be more than the lamp cost to make, the patentves 
of the wire were holding up the price of the wire on unreasonable terms 
in order to suit the purpose of a combination which was formed to keep 
up the price of electric Jamps. A drawn-wire filament lamp which was 
gold here at 2s. 6d. could be purchased abroad for about 10d. The cost 
of the lamp was something under 4d. The filament was a halfpenny. 
A carbon lamp which gave a similar light and was sold at 1s. was now 
sold at 6d., and the result of that combination was that 2s. 6d. and 
2s. 9d. were asked and obtained for a lamp giving a similar light as à car- 
bonfilamentlamp. Asone group of patents was American and the other 
German, in the natural order of things they would have had two sets of 
manufacturers competing each other, and the price would have been 
kept down; but directly those two combined there were no competitors 
and the combination fixed the price. 1f the petitioners were to sell 
a double filament lamp at 2s. 9d. the price of the Association lamps 
would have to come down. The price of the lamp in Germany, where 
the German patents were running, was ls. 9d., and in Holland. where 
the patent did not run, the price was 10d. A charge to the publie of 
3d. for two filaments would be quite reasonable, but they were asked 


. 1o put on Is. 


His LonpsuiP : Some effect must be given to the fact that there is a 
patent. : 
_ Mr. Bovsrretp: Yes. J am going to consider what a proper royalty 
*would be. Counsel went on to say that competition had been artificially 
interfered with in this case bv the two groups, and the combination was 
not entitled to ask for a royalty on the basis of that artificial condition 
of things which was created by joining the groups together so as to get 
rid of competition. This wire could be bought in the open market in 
Switzerland at a price which worked out at 1d. a metre. 
^ His Lorpsure: How can I fix the royalty ? 

Mr. BovsriELD : I am afraid that is cast upon your lordship. 

His Lonpsuie : I feel it difficult to say what is a reasonable profit 


made in a trade. 
Mr. BousriELD . One has to look at all the circumstances in the trade 


to decide as to what is a fair rovalt y. 

Evidence in support of plaintifis! case was given by Messrs, C. D. 
Falcke, Spencer Flower, Geo. Hookham, J. T. Robin, S. Biheller, Thos. 
Rose, L. J. Simon and M. Adams. 

This closed petitioners’ case, and after Mr. Walter and Mr. Colefax had 


addressed the Court, his Lordship said he would reserve judgment, and 
if he desired to hear respondents' evidence he would give counsel notice 


and fix a day. 


British Insulated & Helsby Cables (Ltd.) v. Crittall Mfg. Co. 


' On Monday Mr. Muir Mackenzie, Official Referee, commenced the 
hearing of an action for the recovery of £544, the price of an electric 
welding machine, &c. Defendants set up a counterclaim for breach of 
contract and alleged that in view of the contract being carried out they 
purchased a motor and generator and other electrical plant in connection 
‘with the welding machine at a cost of £283. Defendants also claimed 
for expenses incurred in setting up and starting the machine. They 
contended that the machine did not comply with the specifications and 
descriptions contained in the contract and that it was untit for welding 
casement frames. The machine, at the request of Messrs. Bullock (acting 
on behalf of plaintiffs) was returned for further tests and alteration. 

Mr. Greer, K.C., for plaintiffs, said there was no dispute as to the 
order having becn given or as to the delivery, and subject to the counter- 
claim, plaintiffs were entitled to judgment for the amount due. Defend- 
‘ants contended that as the welder had not complied with the contract 
they were not liable to pay for a copper and rubber cable. Counsel said 
plaintiffs were manufacturers of electric welding machinery and they had 
had during the past 20 vears considerable experience in that kind of 
work in this country. Defendants, who were makers of metal casements 
dor windows, got their material in bars which had to be welded together 
In order to form the frames. Up to the time when they purchased 
plaintiffs’ machine, they had welded their bars by means of gas blow- 
pipes, which was not nearly so eflicient as the electrical process. What 
‘defendants complained of was that plaintiffs had undertaken within a 
given time to deliver a machine which would weld casement metals with 
à minimum of errors, and that they said plaintiffs’ machine did not do, 
‘and that further time was allowed to plaintiffs in which to complete the 
contract, which they failed to do. Counsel detailed the circumstances 
Which led up to the contract and explained that delays complained of 
were brought about by matters which were outside the contract. De- 
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fendants, for instance, failed to send materials which were necessary for 
making the test under the contract. Another cause of delay was that 
there was no permanent power plant upon the works, There had been 
a fire on the works and the Insurance Company did not approve of the 
temporary plant introduced. He contended that plaintiffs had produced 
a satisafctory machine, and he suggested that the Referee, with experts 
representing each side, should visit the works and see the machine at 
work. 

The REFEREE expressed his willingness to see the machine, after having 
heard the evidence and before giving judgment. 

Mr. SipxEv Cras, BULLOCK. manager of the electric fitting department 
of plaintiffs’ firm, said that plaintitfs experimented upon bars sent to 
them by defendants in September, 191, and explained how the welds 
were made with results which proved satisfactory when they were sub- 
mitted to the test of force. Where the welds did not prove satisfactory 
it was owing to the part being of different dimensions, He pointed out 
to Mr. Crittall that. he could never expect to get satisfactory welds with 
bars which varied in thickness to such anextent as those which had been 
submitted for test. 

In cross-cxamination as to the importance of the variation in the 
dimensions of the bars, witness said that where the ends of the bars did 
not come into close contact with the clamps the parts did not heat equally, 
with the result that an imperfect welding was formed. 

On Wednesday the Referee said he would like to see the machine at 
work, but it would not be convenient fer him to visit the works until 
Tuesday. In the meantime the evidence in support of plaintiffs’ case 


might be completed. 
The hearing was adjourned. 


Osram Lamp Works (Ltd.) v. Pope’s Electric Lamp Co. 

On Tuesday Mr. Justice Eve heard an application for the postpone- 
ment of the trial of this action in order to suit the convenience of Counsel. 
Eventually his Lordship fixed the hearing for not before the 22nd inst., 
to be mentioned 10 davs before that date. 


M. Ruthenburg v. British Abrasive Wheel Co. 


On Monday Mr. Pollock, Official Referee, commenced the hearing of 
this action to recover £976, balance of an account. for goods sold and 


delivered and for work done. 
Mr. Tylor appeared for plaintiff, and Mr. Clavel Salter, K.C., M.P. 


(with Mr. Maddox) for defendants. 

According to plaintiff's case he was employed by defendant company 
to supply them with one of his electric furnaces, at a cost of £1,100. To 
this was added £215 for additional gear and other matters, bringing{up the 
total indebtedness to £1,376. 16s., including £33. 16s. paid by plaintiff 
on behalf of defendants to the Union Electric Co. Defendants had paid 
two cheques of £200 cach. The defence was a general denial of indebted- 
ness, and a counterclaim for £1,600, including the £400 paid on account, 
on the ground that the whole thing was worthless. The agreement 
between the parties was contained in the correspondence which passed 
and a large number of letters were put in evidence, and it was said that 
by those letters and partly verbal arrangements plaintitf agreed to supply 
an electric furnace of such construction that it could be worked in a 
satisfactory manner and smelt barium or alumina pure or impure into 
a fluid mass and make a product in every way the same as that made at 
Niagara Falls. Defendants said that there was an implied warranty, 
and that the furnace was defective and did not do its work properly. A 
portion of plaintiff's claim was in respect of an ampere meter for each 
electrode reading to the maximum demands, and a voltmeter also reading 
to the maximum demands for the circuit, mounted on a slate panel. 
Plaintiff admitted the agreement, but denied that the transformer or 
anything else was defective as alleged, but, alternatively, said that if it 
was defective the transformer was rendered so by reason of defendants 
having allowed the insulation to absorb moisture and by reason of tests 
to which it was subjected by defendants or their agents. He denied that 
he had committed any breach of the agreement, or that his work was 
defective, unless defects had been created by the furnace having been 
erected without proper skill by defendants and by working it in an im- 
proper manner. 

Plaintitf gave evidence, and said that the insulation was not first-class 
and suitable for the pressure which it had to withstand. He was unable 
to account for the breakdown. He went to the defendants! works in 
company with Mr. J. Swinburne to make tests. They were inet by Mr. 
Strover, on behalf of the company, who told them that the asbestos cloth 
insulation for the water-jacket had not arrived. When the asbestos 
cloth did arrive Mr. Strover and his assistant proceeded to wind it round 
the electrodes, and bound it with what was known as broom wire—an 
iron wire coated with tin. The work was not satisfactory. It was a 
continuous wire, and when it broke the whole uncoiled. It broke imme- 
diately they tried to put the electrodes into the jacket. They could only 
get two electrodes in, and Mr. Strover persisted in using a stump 18 in. 
long. It was not possible to get a whole carbon in, and witness was so 
anxious to get the test over that he agreed to run with the stump. 
Witness described the manner in which the test was carried out, and said 
that the manner in which the test was made was responsible for the failure 
of the furnace to work properly. When the test bad been made Mr. 


Strover said the pump was no good, the furnace was no good and that he 
He (witness) agreed that it was useless to carry 


» 


(witness) was no good. 
on the test under the circumstances. 
Further evidence was called in support of the plaintiff's 


hearing was adjourned. 


case, and the 
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Chapman v. British Electrical & Engineering Supply Co. (Ltd.) 


At Shoreditch (London) County Court recently, before Judge Cluer, 
Sidney Geo. Chapman (trading as Chapman & Co.) sued defendants for 
£8. 48. for goods supplied. There was acounter-claim for £3. 12s. 6d. for 
loss of profit and value of material, now useless. 

Mr. H. Rute (for plaintiff) said that the claim was in respect of 20 
gross of wire shades for darkening shop lamps at 15s. 6d. per gross. 

PLAINTIFF said that in November he had an interview with a Mr. 
Montagu, manager of defendants. Witness showed him a sample of the 
shades, but he wanted a cheaper line. Mr. Montagu gave an order for 
20 gross at 14s. a gross. 14s. was the original price, but he was now 
claiming 15s. 6d. One gross was made and delivered, but before the 
second gross was delivered he saw Mr. Montagu. He explained it did not 
pay at 14s., and got an order for some at lbs. 6d. Two gross had been 
delivered, and four gross were completed and ready for delivery. 

In ¢ross-examination, he said he could not produce any document in 
which defendants had promised 15s. 6d. ; it was a verbal agreement. 

Mr. LEE, inventor of the shade, said that he arranged with Mr. Montagu 
to, put it on the market. He agreed to give £20 for the idea. Mr. 
Montagu further agreed to pay witness £10 about the beginning of 
November and £10 after the first gross had been sold. There was to be a 
royalty of 5s. per gross after 20 gross had been sold. Mr. Montagu had 
actually paid £10. He had not paid the balance. Mr. Montagu could 
not get a supply of the shades. He (witness) went into the matter fully, 
and thought there had been dilatoriness. 

Mr. MacpoNar» (for defendants) said he could not call Mr. Montagu 
as he was not present. 

His Honour: Then the case is unanswered. He is the person to call. 
There will be judgment for plaintiff on the claim and counterclaim. 


Fosbery v. Dublin United Tramways Co. 


In the High Court, Dublin. recently a jury awarded £1,100 to Mrs. 
Geo. Fosbery for damages for injuries caused by defendants not having 
properly lighted a lorry, as a result of which plaintiff fell over the shafts. 
Defendants accepted the verdict. but contended that the damages were 
excessive. A stay of execution was granted and they agreed in the 
meantime to pay £200 to plaintiff. 


Re Barcelona Traction, Light & Power Co. (Ltd. )—Last week Mr. 
Justice Eve heard a motion in connection with the action of Mackenzie v. 
the Barcelona Traction. Light & Power Co., on behalf of Mrs. Byrne (a 
party to the proceedings). to ask for the substitution of Mr. Whinney as 
receiver in place of Mr. McAuliffe. who was already in office. No sug- 
gestion was made against the present receiver, but it was thought the 
interest of a number of the bondholders would be better looked after by 
Mr. Whinney. 

After hearing Mr. Hughes. K.C. (for plaintiff), his Lordship said he 
understood that a scheme was to be prepared. He saw no reason why 
Mrs. Byrne and her supporters should not be adequately protected when 
the scheme came before the court. 

Mr. Gore-Browne said that would serve his purpose, and eventually 
the matter was postponed, there being no order on the motion. 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


NorE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


January 28. 1915. 
1.376, 1.377. NEGus. Electric ovens. (Divided application on 9,213/14. April 14.) 
1,402 CLARKE. Wireless apparatus. : 
1,404 PcckL:tNGTON & Foster. Controlling ¢cynamoc-slectric machines running at 
varying speeds. : . 
1.428 Mossay & Mossay & Co.  Electricall;-propelle? motor vehicles. 
1,435 Stone & Co. & Darker. Dynamo-electric machines and electrical systems con- 


ected therewith. 
January 29, 1915. 


NRAD. Starting electrodes for vapour electric devices. (30/1/14, U.S)*. 
ed 1471. 1,472 BETULANDER AUTOMATIC TELEPHONE Co. & AITKEN. Automaticand 
semi-automatic telephone systems. 
1,483 HikeLey. Integrating electric wattmeters. 
January 30, 1915. 
1,520 Extiotr & BARSTOW. Miners’ electric safety lamps. 
1,522 Low. Telautograph apparatus. 
1.525 JcgL. Construction of electric batteries. 
1,530 Porpes. Electric batteries.* . oe . 
1,545 LEACHMAN & CHAMBERLAIN. Flashlight advertising devices 
February 1, 1915. 
1,600 Lea. Electric couplings.” 
1.601 Blanke. Signalling devices.* 
1,603 Pickles. Signalling apparatus for use on railways and the like. " 
1,609 BicxaM. (Bosch, Germany.) Electric regulating devices. {Addition to 


25,046/13.)* 


February 2. 1915. 

1.641 WgnBBER & STANDARD TIME Co. Electrically-driven clocks. 

1.654 Haray W. Cox & Co. & DouNITHORNE. X-ray apparatus. . 

1.655 DonnitHorne. Electromagnetic machines fcr producing high-tension cone 
tinuous currents, 

1.670 SAwuEL. Treatment of air or a gas with an electric arc.* 

1,671 Tat tENT-BATEMAN, Electric protective systems. : j 

1,522 Horuipay & Warp. Electrolytic apparatus for the production of liquor fer 
bleaching and other purposes. ® 

1.684 CuARLEBOIS. Electromagnetic and vacuum lifters. 

1,689 Ricci & Ricct. Portable electric head lamp. 


February 3, 1915. 
1.694 WEE PLEGIRIE Co. (Western Electric Co., U.S.) Thermionic amplifying 
. devices. 
1.697 HEATH & Keitx. Electric tumbler switches. us 
1.715 W., Sanpeps & Co. & Sanrers. Incandescent electric lamps. " 
1.733 RicHwoup Gas Stov. & METER Co. & HARTLEY. Apparatus for measuring or 
ascertaining radiant energy. ° 
1.740 Majestic ELECTRIC DEVELOPMENT Co. Electric radiator. (3/2/14, US)*] 1, 
1.755 BoorH. Sparking plugs for internal-combustion engines. 4) A 34 


February 4, 1915. Ll pum c om 
1.774 LANCASHIRE DvNAMO & Motor Co. & HARGREAVES. Apparatus for electrically 
operating planing machines and the like reciprccating tools. l 
1,787 RopcErRsCcN. Electric telemotors. 
1,788 WESTERN ELECTRIC Co. & NASH. Telephone transmitters. 
1.791 RivERS-Mcoong£. Luminous electric switches. 
1,818 Francis BARKER & Son & BARKER. Magnetic compasses, 


February 5. 1915. 
1,857 SIGNAL G.M.3.H. Sending device for subaqueous current line telegraphy. (5/2/14, 
Germany.)* 
1.869 FarnswertH & Scuuster. Starting electrode for vapour electric devices, 


», . .) 
1.876 B.T.-H. Co. (G.E. Co.. U.S.) Safety devices for elevators. 
1,880 CHANCE & Gippen. Electrolytic manufacture of cuprous and zinc oxides. 
1.883 ALLGEMEINE  ErEKTRICITATS-GEs. Device for automatically disconnecting 
water-pumping engines and the like. (27,5/14, Germany.)* 


February 6. 1915. 

1.892 HcrpswoRTH. Self-driving electric heat and fluid-pressure motor. (Addition 
to 18,511 /09.) 

1.896 MEE Electric lighting of railway carriages or other mechanically-driven 
vehicles. 

1.913 Kynman & Rosson. Trolly heads of electric tramcars and the like. 

1.917 Tayler. Methods of increasing the current-carrying capacity of large cables for 
alternating-currents. 

1.918 INTHOUDT. Electric motors. 

1.950 SwvERs. Ignition systems.* 

February 8. 1915. 

1.973 Stitte. Eiectro-opticalcells. (6/2/14. Germany.)* 

1.974 Percivac. Signalling apparatus. . . 

1,995 lwray. (Siemens & Halske Akt.-Ges.. Germany.) Setting selecting devices by 
electric curren? impulses l 

1,997 Potts. Telegraph machines.* 

2.004 CHELL. Lamns for use with gas, electric, or other light. 

2,008 DEvusBuRYv. Magnetic case for bomb. 

2,012 KiRKLANO & Kiernan.  Electrically-h^ated bodies. 

2.014 Curtis & IcRANIC ELectric Co. Electric control apparatus. 

2, 25 SIMMEN. Railway signalling systems. (Addition yo 27,474/13.)* 


February 9, 1915. f ] 

2,030 MATHWIN. Actuating signals on trains and for stopping trains independently of 
drivers (Addition to 19.341/14.) 

2.036 GorpsrToNE. Portable dry battery electric torches. 

2,045 HawoRTH. Electric accumulators. 

2.057 PiLKiNGTON. Electrical transmitter diaphragms. : - 

2,060 Tavlor. Changing the frequency of alternating electric currents. (Divided 
application on 15,729/13. (9/2/14.)* 

2.076 TUCKFIELD & GARLAND. Wireless aerial elevators. 

2,078 Stites & Perr. Coin-freed electric illuminating apparatus. _ . 

2,093 Western ELEcTRIC Co. (Western Electric Co., U.S.) Amplifiers of electrical 
energy. (Addition to 275/15.)* 


February 10, 1915. 
Hoss! 13 & Hunt. Gas and electric light protector. - , 
GIBSON & GiBsoN. Brake-gear mechanism for tramcars and the like. — 
CowPrER-CorLES. Manufacture of metallic strips and ribbons by electrolytic means. 
CowPER-CoLBS. Electro-deposition of alloys. 
MaRTiN. (Kelly M. Turner, Jamaica.) Telephone apparatus.* 
GRANT & WiLLIAMs. Rails for tramways. 
Marks. (Delany Foreign Co., U.S.) System of telegraphy.* 
Marks. (Delany Foreign Co.. U.S.) Telegraphic apparatus.* 
IcRANIC ELECTRIC Co. (Cutler-Hammer Mfg. Co., U.S.) Switch panels.* 
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BOOES RECEIVED. 


[Copies of the undermentioned works can be had from THE ELacrRICIAN Offices, post 
free (unless otherwise stated), on receipt of published price, adding 3d. for books published 
na ran ; per cent. for books published net. Add 10 per cent. for abroad or for 

Oreign : 


“ Journal" of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. (London: E. & F. N. Spon). Vol. LIII., No. 243, Pp. 5% 
3s. 6d. 


“ Bulletin ” of the Imperial Institute. Vol. XII., No. 4, October- 
December, 1914. (London: John Murray). Pp. 154. 2s. 6d. net. 


“ Science Abstracts." By the Physical Society of London.  (London* 


E. & F. N. Spon). Vol. XVIII., Part II., No. 206, Section A.—Physiesr 
Pp. IV.+39. Section B.—Electrical Engineering, Pp. 1V.+39. 1s. 6¢- 

“ Proceedings " of the Royal Society, Series A., Vol. XCI., No. A627 
(London: Harrison & Sons). Pp. VIII.+40. 1s. 6d. 


* Proceedings " of the Institute of Chemistry of Great Britain and 
Ireland, Part L, February, 1915. (London: The Institute of Chemistry) 
Pp. 47. ls. net. 


“ Transactions ” of the American Electrochemical Society. Vol. XXVL 
(Pennsylvania: The American Electrochemical Society) Pp. 270. 
23.00. 


“ Journal " of the Washington Academy of Sciences. Vol. V., No. 3. 
(Baltimore : The Waverly Press.) Pp. 39. 25c. 


“ Journal" of the United States Artillery. Vol. XLIII, No. ! 
(Virginia: Coast Artiller School Press.) Pp. 144. 60c. With index, 
Pp. 27, 55c. 

‘ The Physical Review." By the American Physical Society. Vol. V 
No. 1, January, 1915. (Pennsylpania : The American Physical Society.) 
Pp. 108. 60c. 

“ Proceedings ” of the American Institute of Electrical Engineers. 
New York: The American Institute of Electrical Engineers.) Sec 
ion Í., Institute Affairs, pp. 28; section Il., Papers, Discussions, ÈC 
pp. 166. $1. 
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COMMERCIAL EFFICIENCY. 


Efficiency is one of those terms which can only be exactly 
defined when we are dealing with changes of energy from one 
form to another. For example, it is easy to define the 
efficiency of a steam engine or the efficiency of an electric 
generator, but it is altogether a different matter when we 
attempt to define the efficiency of an organisation. In 
this case we have no standard of maximum efficiency, for 
we do not know what 100 per cent. means in this class of 
work. All we can say is that the more efficient the organi- 
sation the greater will be the results, and the measure of 
these results is ultimately in dividends. 

This subject is brought to mind by the fact that we have 
received a copy of a pamphlet setting forth the objects and 
aims of the Efficiency Society, which was formed in London 
last November. Its president is Mr. ANDREW Home 
Morton, M.Inst.C.E., and two of the members of the Com- 
mittee are Mr. Hersert N. Casson and Mr. Hoskin 
Buston.- Of the latter, Mr. Casson is well known as an 
Englishman who has spent a number of years in the United 
States, and has returned to this country as the apostle of 
efficiency, taking this term in its very broadest sense. Mr. 
Buston is connected with the Sheldon panne: Business 
Science in London. | 
. We are not at all clear as to what this new Society will 
succeed in doing, nor do we know exactly what its members 
will gain by membership. Moreover, we think something 
should be said as to the use to which its funds will be put. 
For the moment we are content. to allow the matter to 
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rest, and to let this new Society justify its existence. Our 
difficulty comes about largely from the fact that the pamphlet 
to which we have referred is somewhat indefinite. Perhaps 
this 1s necessarily the case, for when we ask ourselves the 
qucstion—‘‘ What is efficiency ? "—as often as not we are a 
little uncertain what we have in mind. Leaving altogether 
out of account the efficiency of mechanical operations, we 
may consider the efficiency of an organisation as a whole, 
and this depends upon the efficient working of its several 
departments. For example, is the sales department 
sufficiently efficient to sell the whole of the output of which 
a factory is capable? Equally, is the factory so efficient 
that it succeeds in turning out as much as the sales depart- 
ment can dispose of, and in turning it out so as to give 
thorough satisfaction to the purchaser? If either depart- 
ment lags behind the other, the efficiencv of the whole is 
impaired. But, leaving behind the efficiency of the depart- 
ments, we come down to the efficiency of the individual, 
and upon this really depends the success of an undertaking 
as a whole. It is generally admitted that there is a con- 
siderable amount of inefficiency in British firms, engineering 
and otherwise. We do not say that this is much moré 
marked than in many other countries, but our object at the 
present time should be to make our methods as efficient as 
possible, and so long as those who are interested in such 
matters (and we think there should be manv) can make 
themselves personally more efficient by considering points 
that are brought forward by Mr. Casson, by the Sheldon 
School, or by the Efficiency Society we shall welcome the 


movement that is taking place. 


German Storage Battery Cars in Belgian Hospital Service. 
Àn unexpected use for the 200 odd storage-battery cars, which 
the various State railway systems of Germany have hitherto 
had in use for branch-line service, has developed as a result of 
the present war. According to the “ Electric Railway Journal" 
the cars were withdrawn from the lines on-which they had been 
operating, and by means of steam locomotives were hauled to 
Belgium ia trains, of about. six units each. They are now in use 
throughout Belgium to carry wounded soldiers from the front. 
The batteries were fully charged before the trip to Belgium, 
and as their operating radius varies from 62 to 112 miles their 
capacity is ample so permit a round trip between any. point of 
the Belgian battle line and'one of the larger cities, where the 
patients are removed to hospitals and the batteries recharged 
at the local charging stations.: The batteries for all these cars 
were supplied by the Akkamuilatoren Gesellschaft, Berlin. 


F 


758 . THE ELECTRIGIAN; MARCH 5, 1915. 


IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week Feb. 22, 1915, to Feb. 27, 1915. 


In view ot the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


&t foot of Exports.) 
iMPORTS. 


T Hutt.—Sweden :. Electrodes, 9 pkgs: elec. machinery, £175. 
" Lonnon. —Sueftzerland: „Elez. machinery, £23; unenumerated, £651. U.S.A.: 
Elec. machinery. £433: telephone material. £96 ; unenumerated, £1.242. Holland: 
Elec. lamps, £4.112; machinery. £59; glow lamps. 534 pkgs.; unenumeratej, £167 ; 
telephone material. £246. Sweden. Elec. lamps, £298. France. Elec. machinery. £160 ; 
carbon candles, £102. caly. Elec. lamps, £142; unenumerated, £17. Spain: Elec. 
cartons, 464 pkez. | Norway + Telephone material, £193. Canada. Unenumerated, £331. 
LivER?COL.— U.S. A. - Unenumerated, 12 pkgs. 
SOUTHAMPTON.-—France: Elec. lamps, 23 pkes. 


EXPORTS. 


To AUSTRALASIA, —Auckland» Unenumerated, £107. Melbourne ; Machinery, £1,357 - 
wire and cable, £1,795; unenumerated, £1,018. Perth ;. Eiec. machinery. £935 ; wire and 
cable, £530 ; unenumerated. £190. Sydney. Machinery. £1,022; wire and cable. £552; 
unenumerated. £1,775. Wellington: Elec. wire and cable, £818; unenumerated, £071. 
Christchurch. Wire and cable, £160; unenumerate?, £45. Lyttleton: Elec. machinery, 
£248. Dunedin: Unenumerated. £199. Adzlar?e ; Wire and cable, £210; unenumeratej, 
£223. Hobart: Elec. machinery, £193: unenumerated, £213. Brisbane ; Unenumerated. 
£599; elec. wire and cable. £1.780.  Frerzmantle:-. Unenumerated. £58. Rockhampton: 
Elec. machinery, £195; unenumerated. £10. Townsville: Elec. machinery, £26. 

ArRICA.—Duzban.; Elec. wire and cable, £36; unenumerated, £589. Port Eliza- 
beth, Elec. wire and cable. £410; unenumerated. £312. Delagoa Bay. Unenumerated. 
£25. Cape Town: Elec. machinery, £1,034: teieeraph poies and fittings, 27 tons; un- 
enumerated, £316. Fast London: Unenumerated, £77. 

CuiNA.— Shanghai. Unenumerated, £37. Hong Kong: Elec. machinery, £21 ; un- 
enumerated, £434. 

INDIA. CEYLON AND INno-Cutna.-—-Bombay « Wire and cable, £599: machinery. £119; 
unenumerated, £276. Calcutta. Elec. machinery. £385; unenumerated, £189. Madras: 
Unenumerated. £40. Singapore - Elec. machinery. £226; unenumerated, £1,517. Penans: 
Wire and cable, £36; unenumerated. £71. Port Swettenham: Unenumerated, £216. 
Bankok; Telegraph material. £123. 

Java.— Batavia: Unenumerated, £126. 

CANADA.— Montreal; Unenumerated, £364. Halifax: Elec. machinery, £270; un- 
enumerated, £402. 

FRANCE. Boulogne: Unenumerated. £142. Parts. Elec. wire and cable, £211. 

ScuTH AMERICA. --Buenos Ayres: Elec. machinery, £924; unenumerated, £1.303. 
Vera Cruz: Wire and cable. £37. Rosario: Unenumnerated, £402. 

West Innies.. Mauritius: Wire and cable. £272: unenumeratei, £66. St. Lucia: 
Poe £152. Trinidad: Uneaumerated, £93. Jamaica: Telezraph material, 
HotrAND.—Rctlerdam . Unenumerated, £45. Amsterdam ; Elez. wire and cable, £1,214; 
unenumerated. £111. 

U.S.A.—New York: Unenumerated, £81. Sourcbaya.: Wire and cable, £223. 

Kilindint; Elec. machinery, £39; telegraph material, £271; wire and cable, £23; un- 
enumerated, £73. 

Esypt.—Fort Sudan. Unenumerated, £46. Alexandria: Telegraph material, £132; 
unenumerated, £71. Suez. Submarine telezraph cable, £5,150. 

JAPAN. — Kobe ; Wire and cable, £81; unenumerated, £72. Tokio. Unenumerated, £27. 
Nagasaki: Unenumerated, £73. 

ItTALY.-—-Genoqg. Wireless telegraph material, £200. 


IN TRANSIT. 
Adelaide: Telephone apparatus, £23. Brisbane: Telephone apparatus, £1,034. 


FOREIGN GOODS DUTY (paid and free.) 


Bombay : Unenumerated, £93. Sirrapore: Telephone material. £125. Hang Kong: 
Unenumerated, £129. Sydney. Uneaumerated, £36. Demerara. Unenumerated, £23. 
Brisbane: Unenumerated, £44. Kobe. Unenumerated, £196. Mauritius: Unenumerated, 
£134. Melbourne: Unenumerated, £47. Paris: Unenumerated, £141. — Sourebaya: 
Unenumerated, £20. . . i 

Nore.—The large number of items in these official returns under the 


misleading heading * unenumerated”’ relate to what is described as 
** electrical goods ” and “‘ electrical materials.” 


BUSINESS NOTICES. 


In future the address of Messrs. Creed, Bille & Co. (Ltd.) will be 
Telegraph Works, Croydon. 

Recently the firm secured the skating rink, a large building adjoining 
East Croydon station, and this has now been adapted for the firm's work. 

Patent Development.— The proprietors of patents Nos. 15,952/1904, 
21,534/1905 and 7,337/1909, relating to " Electric Accumulators 
with Alkaline Electrolvte," desire to dispose of same or to grant 
licences thereunder. Inquiries to the Svenska Ackumulator 
Aktiebolaget Jungner, Stockholm, Sweden. 

Plant for Sale.— Leeds Corporation have for sale an. electric 
generator, motors, and dynamo motor panel, switchboard, &c. 
Particulars from Mr. A. J. Allsop, Park’s Superintendent, Oakwood, 

toundhay, Leeds. 7 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of the Electric Utility Co. (Ltd.) will be held 
on March 11 at 9 & 10, King-street, Cheapside, London, E.C., to 
ascertain whether the creditors desire that an additional liquidator 
should be appointed to act with Arthur Jonckheere in the voluntary 
winding up, and if so who such additional liquidator should be. 

, A meeting to receive an account of the winding up of the Dettifoss 
Power Co. will take place on April 15 at Winchester House, London, 
E.C. 


+ 
- 


A first and final dividend of 19s. 254: is payable at Bankruptcy- 
buildings, London, W.C., to creditors of Wm. Walker (trading as 
D. Smith & Co.), dealer in electric lamps, formerly trading at 2 and 3, 
Red Lion-court, Fleet-street, London, E.C. 

The first meeting of creditors of Geo. J. T. J. Parfitt, consulting 
electrical engineer, 11, Priory-road, Keynsham, near Bristol, will 
take place on March 10 at 26, Bald win-street, Bristol, and the public 
examination on April 16 at the Guildhall, Bristol. 

Claims against Granville Burgess (trading as Granville Burgess & 
(‘o.), electrical engineer, 27, Museum-street, Bury-street, London, 
are to be sent by March 17 to Mr. E. L. Hough, Bankruptey-buildings, 
London, W.C. 


DURANTE AMT M 
ELECTRICITY SUPPLY. 
DIAMANT LEU 


EXTENSIONS. 

Dover.—Last week the Council decided to put down an additional 
turbo-alternator of 1,000 kw. at the electricity works, and to earry 
out some other extensions of plant, &c., at a cost of £5,025. 

Finchley.—A new oil engine set, similar to that erected in 1913 is 
to be installed at the electricity works. 

Grimsby.— The Public Lighting Committee is again recommending 
the Council to apply for sanction to borrow £11,000 for the electricity 
works, including £5,000 for peak load battery. £4,000 for prospec- 
tive expenditure on mains, and £2,000 for services. 

Kingston-on-Thames.— The Lightings (Committee proposes to 
borrow £16,792 for the electricity undertaking, viz. £5,792 in 
respect of excess expenditure on loans already sanctioned and 
£11,000 to meet the estimated requirements for the next four vearsa. 


Leeds.—On Wednesday the Finance and Parliamentary Com- 
mittee recommended the Council to direct that all expenditure on 
capital account be discontinued wherever practicable, and that during 
the continuance of the war capital expenditure be only incurred 
with the consent of the Finance and Parliamentary Committee. 

The same Committee recommended that application be made to the 
L.G. Board for sanction to borrow £25,000 for a new 6,000 kw. turbo- 
alternator for the electricity works and £8,700 for a 3,000 kw. turbo- 


alternator for Crown Point power station. 


An expenditure of £242,000 is estimated for by the Sub-tramways and 
Electricity Committee on electricity undertakings. and it is recom- 
mended that application be made to the L.G. Board for sanction to 
borrow £150,000 for mains extensions and £30,000 for the building and 
equipment of transformer sub-stations. 

The Tramways and Electricity Committee estimate their expenditure 
on tramways capital account for the next financial year at £93,291. 

The report was approved by the Council. 


Llandudno.— Last week the Council accepted tender for a 300 kw. 
steam dynamo and induced draught plant, es:imated to cost £1,720. 


London County Counceil.—On Tuesday sanction was given to 
Islington Borough Council to borrow £500 and to Stepney Council 
to borrow £15,000 for el»ctricity supply purposes. 


Maidstone.—The Corporation have cecided to apply for sanction 
to a loan of £7,450 for the supply and erection of an additional turbo- 
alternator at the electricity works. 


Poplar (London).—A pplication is to be made to the London County 
Council for sanction to a loan of £10,188 for the electricity under- 
taking. | 

The Electricity Committee reports the necessity of erecting an addi- 
tional sub-station at Blackwall to meet increasing demands. Meanwhile 
the engineer (Mr. J. H. Bowden) suggests the provision, temporarily, of 
a further 1,000 kw. converter at the generating station for next winter 8 
load. To provide accommodation for the machine at the generating 
station an immediate sale of an old generating set of 200 kw. is proposed. 
It is anticipated that the writing off of the proportionate amount for 
redemption of the loan on the generating set proposed to be displaced, 
less amount realised by sale, will absorb £2,000 from next year's profits. 
The estimated cost of installing the proposed 1,000 kw. converter at the 
generating station, with new switchgear, &c., is £3,350. Mr. Bowden 
has also reported that during the past winter the load in the northera 
area has increased abnormally, and it is proposed that a 1,000 kw. con- 
verter be installed in the northern sub-station at a similar cost to that 
proposed for the main station. In connection with this extension it will 
be necessary to lay two Lt. feeders, and extension to existing feeder 12 
Dace-road at a cost of £3,688. 


St. Pancras. (London).—Recently the Borou gh Council accepted the 
ofler of the London County Council to lend £10,000 for the electric 
sup ly undertaking. a 

Of the amount, £8,970 was for mains, plant, house services, meters and 
arc lamps for outside lighting, and £1,030 (out of £22,530 atithorised) 
for boilers at. King's-road station. The Finance Committee of the 
Borough Council has since obtained another offer to lend the amount ID 
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question, and the London County Council have agreed to restrict their 
loan to the £8,970 for other electricity purposes, so that the full £22,530 


can be borrowed from the Ecclesiastical Commissioners. 


The chief electrical engineer (Mr. Svdney W. Baynes) has been in 
correspondence with the oflicers of the L.C.C. tramways department as 
to the supply of electricity, and it has been provisionally agreed that the 
Borough Council shall give a supply up to 1,000 kw. to the County 
Councils Arlington-road sub-station during the ensuing summer six 
months at jd. per unit, while the cost of coal does not exceed 22s. per ton, 
the price per unit to be proportionately increased if the cost of coal ex- 
The supply, which will involve the running of the stand- 
by plant, will be discontinued during such time as it may be found neces- 
sary to use the plant to keep up the supply of current to conumers in the 
borough. The County Council will lav and provide and bear the cost of 
the necessary mains between the Borough Council's generating stations 
and their sub-station, and provide the instruments and switchboard 


ceeds that sum. 


additions. 


Swindon.— The electric supply mains are to be extended to the 


Imperial Tobacco Company's premises at a cost of £1,500. 


Wednesbury.—The Corporation have obtained sanction to borrow 
£1,086 for the purpose of extending the supply mains to King’s Hill. 


GENERAL. 


Andover.— The Council have decided to support Messrs. Crompton 


& Co.'s application for a provisional electric lighting order. 


Croydon.—Last week the Electricity Committee recommended the 
Corporation to approve a report of the borough electrical engineer 


(Mr. A. C. Cramb) on the boiler house plant at the electricity works. 


Mr. Cramb suggested that two of the five remaining obsolete boilers 


should be discarded, and that a new boiler of a normal capacity of 


35,000 Ib. of steam per hour, a mechanical stoker, superheater, &c., be in- 
stalled. The effect of the proposal would be a saving of about £600 a year. 
The electricity department has allowed the Lighting Committee £615 


&n respect of lamps not lighted during the past quarter. 

Owing to the serious depletion of the engineering staff at the works it 
has been decided not to make any allowances to any further members of 
this section of the staff who enlist without first obtaining sanction, 


Epsom.-- At the last meeting an interesting letter was read from 
‘the electrical engineer (Mr. A. C. Gilling), who is at present at the 
front with the City of Westminsters. Mr. Gilling wrote as follows :—- 

We are 80 yds. from the German lines. Life out here is not quite such 
a holiday as India or Egypt would have been, but I would not have 
missed the experience for worlds. We spend about four days and nights 
an the first line, and then go out into the reserve for a few days. 1 am 
quite sure you would not recognise me now if you saw me. We wear two 
pairs of socks, two pairs of putties. one ordinary uniform, a large fur over- 
oat over all, and, lastly, inches of mud. [am writing this from what we 
«all a bug hutch, which is a nice little hole dug in the ground. in which 
three of us live and sleep. While writing, the enemy are taking pot shots 
at anyone who shows his head for a moment over the trench. One of our 
greatest amusements is considering how to devise a new way of cooking 
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LIGHTING, POWER & HEATING NOTES. 


Aberdeen.—-The Electricity Committee have decided to renew the 
agreement for the lighting of Culter on the terms suggested by the 
city electrical engineer (Mr. J. Alex. Bell). 

Reigate.—At the last meeting of the Council the mayor (Mr. 
G. A. R. [nce) stated, in reply to questions, that he considered that 
the Diesel oil engines were an extremelv good investment on the part 
of the Corporation. About three or four years ago the coal con- 
sumption was not much less than 1,500 tons, and it was estimated 
that they would probablv require 425 tons this year. 

Stoke-on-Trent.—At the last meeting of the Council the Elec- 
tricity Committee reported that they proposed to supply electrical 
energy to a tirm for power at El. per unit. The firm had agreed to 
take a minimum of 3,000 units a week continuously over 132 hours. 

Ald. Goppanp, chairman of the Finance Committee, said the cost of 
generation was Jd. a unit, and the total cost of supplv about 3d. 

Ald. H. LEESE, chairman of the Electricity Committee. said the agree- 
ment would be profitable to the Corporation, as the bulk of the supply 


would be taken at a time of the day when the plant otherwise would be 


lying idle. The firm proposed to lav down at once an electric furnace for 
making colours which were made formerly in Germany. Their minimum 
consumption would bring in £320 a year, and later, when they had put 
down two additional furnaces, the revenue would be over £1,000 a vear. 


The Committee's proposal was approved. 


TRACTION NOTES. 


Birmingham.—-On Tuesday the Corporation were informed by the 
Tramways Committee that they had a contract with an English 
firm for the supply of 2,500 tons of rails (with an option for another 
1,000 tons), but so far only 862 tons had been delivered. 

Owing to the enormous demand for stecl by the Government from the 
firm and from all other works in this country at. present, the firm stated 
that there was not a slightest chance of their giving delivery of the balance 
of the rails before the end of June, and there was no certainty even then. 
The Committee had, therefore, been making inquiries as to whether it 
was possible to purchase steel rails and the necessary fishplates for imme- 
diate delivery, and they had obtained an offer from an American firm for 
the supply of 2,000 tons (at £8 per ton delivered in Liverpool in six weeks) 
which they recommended should be accepted. Only one English firm 
could deliver in three months, and their price was much higher. 

The recommendation was approved. 

Glasgow.—The tramear service to Merryla, which was withdrawn 
owing to the war, has now been resumed. 


L.C.C. Tramways.—The Highways Committee of the London 
County Council have prepared a report on the chargeability of war 


service allowances to officers and employees of the tramways depart- 


ment who have joined H.M. Forces, 
The Finance Committee had already passed a resolution that expen- 


diture of the nature referred to should be charged to the accounts of the 


particular services concerned, but the Highways Committee think that 


any principle which might be laid down in respect of brief exceptional 


holidays should hardly be taken to apply to a case, such as the present. 
The present instance is exactly similar to that of the South African War, 
when war allowances to tramways employees were not charged to the 
tramways account but to the gencral county account. and the Highways 
Committee suggested that it should be governed by that precedent ; the 
Finance Committee, however, do not see their way toconcur in that view. 
The Council has already approved.estimates for the current vear of 
£45,000 in respect of war allowances for the staff of the tramways de part- 
ment, while the expenditure for a full year is estimated at about £81,000. 
It is true that, as a set-off against the estimated expenditure of £81,000, 
there must be placed the saving which will be effected owing to substi- 
tutes in many cascs being paid at the commencing, instead of the higher, 
rates in their different grades. Owing to the shortage of men, however, 
much overtime is being worked at overtime rates. Further, the employ- 
ment of so many men of limited experience has entailed additional ex- 
penditure in several directions. It is not possible to indicate an exact 
figure in respect of the two items, but the amount involved will be con- 
siderable. It is estimated that the working of the tramways during the 
current year. despite the abnormal circumstances and the increased costs 
under many heads, will show a surplus, whereas if this surplus is charged 
with the additional expenditure, it will be turned into a deficit. 

On Tuesday the.&puncil decided that the tramways department should 
bear the war service alfOwanccs, 
Southampton.—Mr. L. Johnston, manazer of the tramways under- 


taking, has resigned hia appointment. 


MISCELLANEOUS NOTES. 


^. Alien Enemy Patents.—Last week the Comptroller-General of 
Patents heard the application of Messrs..J. B. Tidmas (L’d.),who applied 
for licences under 11 patents owned by the Vogtlandische Maschinen 
Fabrik (A.G.), of Plauen, Germany, relating to the manufacture of 
embroidery machines capable of being worked automatically. — 

. Mr. E. Jardine, lace machine manufacturer, had previously applied for 
the suspension of eight other patents relating to an important automatio 


bully beef and making tea. Life is pretty strenuous here. I have not 
had my boots or clothes off for over three wecks, and I am getting quite 
used to sleeping on the ground or on a concrete floor. Our best fun is at 
night. €We wait for the flashes of the German rifles. and then fire back 


where they come from. The only thing is we do not know if we hit the 
mark. 

' Leyton.—Th: Electric Lighting Committee is considering an 
inquiry from Hackney (London) Borough Council as to whether the 
District Council would be prepared to consider the linking up of its 
works, so as to take a stand-by or bulk supply as an alternative to 


laying down further plant. 
London'Electricity Supply Scheme.— Middlesex County Council 

have decided to obtain expert opinion on this year's Bill of the London 

County Council, as to how the proposals in the scheme affect the 


County of Middlesex, as to the present position of electricity supply 
in the County, and how it could bes: be organised with advantage. 


. Pembroke. — The Council are recommended to increase the charge 
for electrical energy for lighting and heating from 44d. per unit. plus 
3$ per cent., to 54d. per unit ; and for power from 14d. to 2d. per unit 
up to 25,000 units and 12d. oxer that quantity. l 


Southampton.—The borough electrical engineer (Mr. H. F. Street) 
has had difficulty in obtaining supplies of cable, and he has been 
directed, in the event of failing to secure a supply from the present 


contractors, to obtain quotations elsewhere. 
The salary of Mr. J. Shepherd, mains engineer, has been increased from 
to £3 per week, and the salaries of Mr. E. Coulam, installation in- 


Spector, and F. G. Gilbert, assistant mains engineer, have been increased 
from 40s. to 45a. per week. 

v Tharmaston.—The Urban Council, who are considering the ques- 
don of applying for a provisional electric lighting order, have decided 
to obtain a report on the subject from a consulting engineer. 


portion of the machine. At the previous hearing it was stated that the ; 
Germans had so great a hold of the embroidery industry that the fabric 
was made in Nottingham and sent to Germany for the embroidery process. 


760 


| 


D 


]t was hoped that the introduction of the automatie machines into 
England would retain the whole of the processes for the British trade. | 
Applicants now said they intended to ask for a licence under all the patents 


necessary to enable them to make the complete embroidery machine. 


The Comptroller-General (Mr. Temple Franks) said that the difficulty 
as to the number of patents required had arisen from time to time. It 
was absurd for the Board of Trade to grant licences which they intended | 
should permit the manufacture of articles in this country if, owing to the 
omission of one or two patents, the licensees should be confronted by ; 
somebody who said they could not go on with the manufacture. It was 
quite clear that some legislation would have to be passed at the end of the 
war protecting the licensees under those patents. It should, therefore, 
be borne in mind that there was no objection in concealing patents, 
because that would not prevent manufacture in this country. 

The application of the Pearson & Knowles Coal & Iron Co. for licences 
in respect of three patents for a blast furnace charging apparatus (held 
by the J. P. Pohlig Co.. Cologne) was also heard last week. The Lilleshall 
Co. had also given notice of a similar application concerning the same 
patents. 


Mr. H. A. Gri, representing applicants, said his clients had erected 
the hoists for all the principal constructional works in the country. e xce pt 


the machinery for a Barrow firm. In one case the licences obtained from | 
the patentees provided for payment of £150 rovalty each in respect of - 


two hoists. and in another case for payment of £350 royalty in respect of 
two each of three hoists. 
Sir GEORGE Marks (for the patentces) said if applicants would consent 


. 


to a £250 royalty now his clients would acquiesce in the royalty remaining 
the same after the war. | 
This offer was accepted, the Comptroller-General expressing the opinion 


that it was eminently desirable that a licence should be granted. 


Ediswan Works.— The Edison & Swan United Electric Light Co.'s | 
Ponder s End works were visited on the 24th ult. by members of the 
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TENDERS 


Hove Corporation invite tenders for the supply and erection 
of One 500 kw. Mixed Pressure Stem Turbine, complete with , 
d.c, 230/285 volt Generator and Surface Condensing Plant. at | 
their Leighton-road works, Hove. Specification and form of 
tender from the borough electrical engineer, Mr. C. Bottomley | 
Smith, M.LE.E. Tenders addressed to the town clerk, Mr. 
W. Jermyn Harrison, Town Hall, Hove, by noon F riday. : 
March 26. See also an advertisement. 


Storage Battery. | 


HovE Corporation also invite tenders for supply and erecticn 
of a Battery of 115 Accumulators of about, 600 ampere-hours' 
capacity, at five hours? rate of discharge, at their Leighton-road 
works. Specitication and form of tender from the borough 
electrical engineer, Mr. C. Bottomley Smith, M.LE.E. Tenders 
addressed to the town clerk, Mr. W. Jermyn Harrison, Town 
Hall, Hove, by noon Friday, March 26. See also an advertisement. 


Electrical and Tramway Stores, &c. 


The Electric Light Committee of WrcAN Corporation invite 
tenders for the supplv of Electrical Accessories, including 
Carbons and Carbon Brushes, Brass 2nd Iron Castings (including 
Service Boxes) Rubber Cables, Engine Room Stores, Iron- 
mongery, Oils and Grease. Specifications from the borough 
electrical engineer, Mr. J. Slevin. Bradford-place, Wigan. 
Tenders to the town clerk, Mr. Wm. Hy. Tyrer, King-street 


"West, Wigan. by 16th inst. See an advertisement. 


The Corporation of CARLISLE invite tenders for six months’ 
supply of stores for the electricity department, including lubricat- 
ing oils, greases, &c., and transformers. Specification, general 
conditions and form of tender from the city electrical engineer, 
Mr. Fredk. W. Purse, M.T. E.E., M.I.Mech.E., to whom tenders 
by 9am. March 31. See advertisement. as 

BELrAsT Tramways and Electricity Committee invite tenders 
for 12 months’ supply of- Materials, including Trolley Wire, Over- 
head Line Material, v. b. Insulated Cable, v.i.r. Cable and Wires, 
Electrical Accessories, Incandescent Lamps, Are Lamp Carbons 
and Carbon Brushes; Conduits, Meters, m.d. Indicators, Auto- 
matic Time Switches and House Service Cutouts, &c. "Tender 
forms from the city electrical engineer (Mr. T. W. Bloxam), 
and tenders to town clerk (Mr. R. Meyer), by March 15. 

BIRKENHEAD Corporation want tenders by March 9 for supply 
_of Meters and Fuse Boxes. Specifications from Electrical Engineer. 
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Chemical Society, Mr. E. W. Swann, their excursion secretary, being, 
responsible for the arrangements, An interesting visit was made 
to all the lamp manufacturing departments, including the carbon. 
and drawn wire sections. 


Export and Import Licences.—-The Treasury has formed a special: 
War Trade Department to deal with applications for export and 
import licences during the war. — : : | 
- The new department has been formed to replace the Committee on 
Trade with the Enemy so far as this work is concerned. Lord Emmott, 
G.C. M.G., will act as Director, and Sir Nathaniel Highmore, K.C.B., as 
Secretary of the Department. The War Trade Department will deal 
with all applications for the grant of export and import licences, and wilt 
embrace an Intelligence Division which will serve as a Clearing House 
for all war commercial information. In future all applications for licences 
to export prohibited and restricted goods, and all communications should 
be sent to the Secretary, War Trade Department, 4, Central-buildings, 
Westminster, S.W. Forms can be obtained on application. 

The Privy Council Export Licence Department have removed to the 

offices of the War Trade Committee, whence it will act as the section for 
issuing export licences in connection with the War Trade Department. 
- The remainder of the work of the Trading with the Enemy Committee 
(relating to movements of funds and other questions in which the 
Treasury is mainly concerned) will be transferred to the Treasury. and 
will be performed by Sir Arthur Thring, K.C.B., the Parliamentary 
Counsel, and his staff. p nee iat ES BD i 


Shipping, Engineering and Machinery Exhibition.— It has been. 
decided to postpone this exhibition until August—September, 1917. 

The exhibitors have agreed to meet the situation created hy the war by 
paving the remainder of the value of their space to the trustees for the 
Shipping Exhibition Trust Fund, and they are to be released from their 
obligation toexhibit in 1915 on signing further post ponement forms. At 
the discretion of the committee, the exhibition may be held in 1916, on: 
giving six months’ notice. | 
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Steam Turbine, D.C. Generator and Surface Condensing Plant. 


Electrical and Tramway Stores, &c. 

Grimssy Corporation invite tenders for the supply of motor- 
type Electric Meters during two years. Form of tender and 
specification from the borough electrical engineer, Mr. W. A. 
Vignoles, M.I. E. F., and tenders to the Town Clerk, Municipal-. 
buildings, 170, Victoria-street, Grimsby, by March 8. 

The Managers of the PorrAR & SrEPNEY Sick Asylum District: 
require tenders by 4 p.m. March 9 for the supply of Electrical 
Goods, Ironmongery, &e. Forms of tender from the Clerk, 
Devon' s-road, Bow, London, E. 


HoRNsEY Corporation want tenders by 4 p.m. March 16 for 
supply of Electricity Meters, Cables, Cable Stores, &c. Forms 
of tender from the Borough Electrical Engineer. | 

WnExBAM Town Council invite tenders for 12 months supply. 
of Materials, including Meters, Oils, &c. Forms of tender from. 
the borough electrical engineer (Mr. W. G. Pickvance), and 
tenders to the Town Clerk (Mr. Lawson Taylor) by.March 17. 

Tenders are required by first post March 10 for year's supply 
of Electrical Goods, Paints, &c., to Cheshire County Asylum, 
Parkside, MACCLESFIELD. Forms of tender from the Clerk. 

Swinpon Corporation require tenders by noon March 13 for 
d.c. Meters, Fuse and Service Boxes and General Stores for the 
electricity and tramways departments. Specitications 
tramway manager, Mr. T. Medcalf, Corporation-street, Swindon. 
"^  Ponrypripp Urban Council require tenders by March 8 for one 
year’s supply of Joint Boxes, Service Cutouts, Tramcar ant 
Overhead equipment Cables and Wires, Meters, &c. F orm of 
tender, from the Electrical Engineer, Treforest, Pontypridd. 

East Ham Corporation want tenders by noon March 12 for 
supply of Engineers’ Sundries for electric lighting and tramways 
department. Forms of tender, &c., from the Town Clerk. 

LONDONDERRY Corporation require tenders by noon March 
for Carbons, Electric Meters, Cables, &c., for the electric light 
department. Specifications from the department’s offices. 

WARRINGTON Guardians want tenders by 5 p.m. March 9 for 
six months’ supply of Electrical Goods, Ironmongery, Me 
Forms of tender from the Clerk. : 

SUNDERLAND Corporation want tenders by noon April I hoe 
the supply of Stores for the tramways dept., including electrical 
and car supplies, &c. Forms of tender from the Manager. t 

SALE Urban Council require tenders for 12 months supply 

Fuel Oil for Biesel engines, Metal Filament Lamps and Cables- 
^ Specifications from Mr. C. J. Wood, 4, School-road, Sale. 
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Transformer, Cables, &c. 5 4 


MANCHESTER Electricity Committee require tenders by | 


~ 10 a.m. March 9 for a 250 k.v.a. Transformer and e.h.t. and Lt. 
‘Cables. Specifications, &c., from Mr. F. E. Hughes, Town 
Hall, Manchester. 

Tenders for the supply of about 148,000 metres of h. and Lt. 
Cables for the CHRISTIANIA municipal electric works will 
received until noon March 25 at Kristiania Elektricitets-verkets 
Expeditionskontor, Christiania (Norway), where particulars 
can be obtained. Local representation is necessary. 

Motor Converters, or Rotary Converters and Transformers. 

SALFORD Corporation invite tenders for the supply, delivery 
and erection of three Motor Converters, or Rotary Converters 
and Transformers of 1.000 kw. each and one of 500 kw. Speci- 
fications from borough electrical engineer, Mr. J. A. Robertson, 
Electricity Works, Frederick-road, Salford. Tenders to town 
clerk, Mr. L. C. Evans, Town Hall, Salford, by March 6. 

Wiring and Fittings. PNE. 

ST. Mary, IsLINGTON (London) Guardians require tenders by 
March 9 for six or 12 months' supply of Electrical Fittings, &c. 
Forms of tender from the Clerk, St. John's-road, N. 

Tenders are required by 4 p.m. March 10 tor 12 months’ 
supply of Electric Lamps and Fittings, &c., to Richmond 
Asylum, Grangegorman, DuBLIN. Tender forms of Storekeeper. 

TheGuardians of SovTH Dustin Union want tenders by Marchl0 
‘for supply of Electric Fittings. Forms of tender from the Master. 

Tenders are required by 10 a.m. March 9 for 12 months’ 
supply of Electric Lamps, &c., for BELFAsT Municipal Sana- 
torium. Forms of tender from the Town Clerk or at tne 
Sanatorium, Whiteabbey. 

LIVERPOOL Select Vestry want tenders by March 12 for supply 
of Electrical Fittings. Forms of tender from Clerk, Brownlow-hill. 

Telegraph Cable. 

Tenders will be received until April 9 at the Registro General 
de Telégrafos, Direccion General de Correos y Telégrafos, Calle 
de Carretas, 10, Madrid, for the supply and delivery of Under- 
ground Telegraph Cable for connecting the stations of Cadiz and 
Teneriffe with their respective transatlantic cable bases, Condi- 
tions (in Spanish) may be seen at 73, Basinghall-st., London, E.C. 


COMPANIES’ MEETINGS AND REPORTS. 
London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Thursday last week, under 
the presidency of Mr. RogEnT H. BENSON. 

The SECRETARY (Mr. H. C. Carter) read the notice convening the 
‘meeting and the auditors’ certificate. 

The CHAIRMAN said: The satisfactory working of the company, as 
‘shown by the report, has been accomplished. simply by minding our 
business. The board think vour special thanks are due to your officials, 
beginning with Mr. Bain and Mr. Partridge, and including not only the 
seniors in each department, but also the juniors who have not enlisted, 
but who do their duty just as usefully. The figures establish new records 
—in units sold, in cost of generation, and both in net and gross receipts. 
The latter show a rise of over £28,000. and the net profits have increased 
from £71,753 to £02,234— £20,481. ‘This, in such a year, is a result we 
have a right to congratulate ourselves upon. But for the war the net 


l Co., £2,535. 10s. ; 


TCL 


FINANCIAL MATTERS. 
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Balancers. 
MANCHESTER Electricity Committee want tenders by 10 a.m. 


March 10 for supply and erection of three three-wire Balancers, 
Specifications, from Mr. F. E. Hughes, Town Hall, Manchester. 


TAA 
TENDERS RECEIVED AND ACCEPTED. = 
ADIIT AAA 


il 

Dover.—The Council have accepted the British Thomson- 
Houston Co.’s tender for a 1.000 kw. turbo-alternator, with self- 
exciter, condenser and pumps, at £4,725. 

The Tramways Committee has placed an order with Dick. Kerr & 
Co. for supply of 50 tons of rails and the necessary tishplates, at 
£8. 15s. and £11. 15s. per ton respectively. | 

CRoYDoN.— The Corporation have accepted the tender of Babcock 
& Wilcox for supply of boiler, superheater and economiser (at 
£4,295), two chain grate stokers (£920), motor-driven induced draught 
plant with iron chimney (£795), and indicating steam flow meter £23.) 

MaipsToNE.—lhe Corporation have placed an order with the 
Brush Electrical Engineering Co. for a 1,250 kw, Ljungstrom turbo- 
alternator at £6,887. 

ST. Pancras (Loxpow ).—' The following tenders have been re- 
ceived for the supplv of 25 0,000 pairs of open-tvpe arc lamp carbons : 

General Electric Co., £2,009; Wells Electrical Co., £2,185; Oliver 
Arc Lamp (Ltd.), £2,185. 10s.; Engineering & Are Lamp (Ltd.), 
£2,185. 10s.; British Central Electrie Co., £2,420. 15s. ; Wm. Geipel & 
London Commercial Electrical Stores, £2,630; Elec- 
trical Supplies Co., £2,830. 

The chief electrical engineer (Mr. S. W. Baynes) in his report upon his 
test of the sample carbons submitted with each tender, recommends that 
the offer of the General Electric Co. should be accepted, although he 
points out that the cost for a similar quantity of carbons at last year’s 
price would have been only £871. 15s. 

BiRgMINGHAM.—-The Corporation have accepted the tender of the 
Lorain Steel Co. ior the supply of 2,000 tons of rails and fishplates 
at £8 per ton, to be delivered at Liverpool in six weeks’ time. 

Bortos.— The Corporation have accepted the tender of the 
British Thomson-Houston Co. for the supply of switchgear. 


THU 


= 


pleasure once more to give full testimony to what the board and the 
shareholders owe to those on whom the practical conduct of their business 
falls. This figure of 1d. cost per unit sold is by far the lowest reached in 
London ; and, as Mr. Bain pointed out to vou last vear, even in Chicago, 
where there is an output of 1.250 million units a year, as compared with 
our 46 million, it has not been equalled. As far, therefore, as this com- 
pany is concerned, our figures Cemonstrate that, in the area which we 


| serve, London is not suftering from any lack of a cheap supply of power. 


That bogey, which has furnished the popular excuse for the yearly attacke 
on the Parliamentary bargain, or statutory terms, on which electric enter- 
prise was undertaken, is now, I hope, finally laid to rest. When the war 
is over, it is to be hoped the parties interested will get together and, cither 
under the Act of 1908 or under additional Parliamentary powers, will 
" associate ” (in the words of the Act) and combine their plants, and so 
reach the utmost economy in generation. For the present, as you will 
have seen, the L.C.C. Bill in this session is dropped, and the 10 companies, 
who also had a Bill, in deference to the request of the Chairman of Com- 
mittees, have withdrawn it in the public interest. Therefore I nced not 


revenue would have been even higher, as the rise in coal has affected our | discuss the vexed question of private as compared with municipal enter- 


expenses, while the darkening of London at night has diminished the 
demand for light. The results justify our policy of directing our 
chief efforts to the power supply. We recommend an increase of 
the ordinary dividend from 3 to 4 per cent., which may be con- 
Sidered, in the circumstances, as ultra-conservative ; but we cannot 
tell what coal may cost us this year. Also we have to face our over-spent 
“capital account, now amounting to over £137,000. Year by year | have 
had to point out that as 1931 approaches so docs the amount of sinking 
fund needed to extinguish fresh issues of capital increase. The sinking 
fund for the redemption of the debenture stock by 1931 demands in cash 
£12,000 a year out of revenue, in addition to sums receivable annually 
from our good friends and neighbours the Westminster and St. James’ 
Companies. Besides, this year, out of surplus revenue we have allocated 
£7,000 to contingencies account and £10,000 to reserve, and have in- 
creased the carry forward from £5,097 18s. 1d. to £8,828 2s. 

Concurrently with the large increase in the number of units sold—no 
less than 11,000,000—you will notice that the total generating cost per 
unit sold has fallen from 0-62d. to 0-50d. ‘This is, of course, partly the 

direct result of the larger output ; but it could not have been achieved if 


prise except to draw public attention to a solution which has lately been 
reached for a similar problem after four years of violent dispute in one of 
the large and progressive cities of America. The settlement was passed 
by the Upper and Lower Houses of the City Council of Kansas City, and 
subsequently confirmed by à popular vote of 22,398 to 15,610. The 
municipality grants to the local Tramway & Light Company a new 
franchise for 30 years. after or during which the undertaking is pur- 
chaseable at an agreed fixed price of £5,130,000, plus approved capital 
expenditures during that period ; in the meantime the municipality is to 
receive two-thirds of the net revenue remaining after providing certain 
capital expenditures and 6 per cent. upon the purchase price. In other 
words, the Company gets 6 per cent. on the agreed valuation plus one- 
third of the profits. This is a better bargain for a municipality than fixed 
rates and taxes. We might do worse than copy this successful experi- 
ment. 

For the year 1901, the ycar after Lord Wantage's death, the total 
capital of the corporation (ordinary. preferred, debenture stock and loans) 
was £914,700. and the net revenue £25,220. Last year the capital was 
£1,291,555, and the net revenue £93,234. In other words, in these 14 


we had not in our engineers and in our staff an altogether exceptional | years our capital has increased by 41 per cent. I want you to realise the 
-combination of ability, zeal, energy and goodwill. And it is a gr progress made by your Company by the sure test that during the last 14 


G 
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years net revenue has increased in comparison with capitalisation by 64 ; 


to l. I now move the adoption of the report and accounts and the 
declaration of the dividends set out therein. | 

- The MANAGING DIRECTOR (Mr. R. Stewart Bain, C.A.) seconded 
the resolution and said : The capital expenditure for the year amounted 
to £34.956, chiefly for the new 10.000 kw. turbo-generator required for 
supply to the Brighton Railwav. "This was to have been delivered in 
"November last, but owing to the war delivery has not yet taken place, 
although we are informed by the manufacturers that it is nearing com- 
pletion. In addition, £8.618 was expended in laving seven miles of new 
mains, principally for power supply for industrial purposes, bringing the 
total length of mains laid to 207 miles. Expenditure was £6,861 more 
than last year, coal accounting for £5,609. As against this, we sold over 
11 million units more than the previous year, the coal consumption being 
73,000 tons compared with 62.000 the previous year. The average price 
paid for coal was 14s, Id. per ton, compared with 15s. 2d. in the previous 
year; but the tive months of the war up to the end of the year added 
nearly 1s. a ton average for the whole year. Since the beginning of 1915 
the price of coal has very materially increased. Gross revenue shows an 
increase of £28.342 over the previous year. The average price received 
for every unit sold (lighting and power) was 0-94d., compared with 1-04d., 
while the costs of production have been reduced from 0-62d. to 0-60d. 
Our executive and technical staff have every reason to feel proud of such 
excellent results. and they are a fine testimony to their efficiency and zeal. 
So far as this company is concerned, it cannot be said that the district we 
supply is suffering from want of a cheap supply of electric power; it is 
doubtful if unification of the system of supply or amalgametion of com- 
panies, although beneficial iri other respects, would show such good results 
while our net revenue has increased by 269 per cent. They compare, I 
think. favourably with those of any company, either in this country or 
abroad. 

The CHAIRMAN, replving to questions, said the Company kept as 
large a stock of coal as thev could in the summer. Contracts were made 
in the spring. As to the dividend, he did not wish any shareholder to be 
able to say later on that owing to the directors having paid too large a 
dividend, and thus weakened the company, they would not come out well 
in 1931. The resolution was then carried unanimously, and resolutions 
approving the re-election of the retiring director (Mr. Benson) and the 
retiring auditors, and according a cordial vote of thanks brought the 


proceedings to a close. 


BRISTOL TRAMWAYS & CARRIAGE CO (LTD. )—At the meeting last week 
the chairman (Sir Geo. White) referred to the proposed purchase of their 
tramway undertaking by the Corporation. If the Corporation elected to 
purchase, they must acquire the whole of their tramways and light rail- 
ways, both within and outside the city. The portions on which they had 
no immediate option must. under the conditions imposed upon them by 
Parliament, be purchased with due allowance for computed profits over 
varying periods, the main portion being for 32 years. Lately he had had 
the outlays on their lines and buildings and other main items of expendi- 
ture analysed, and their engineer's figures went to show that there was a 
very large all-round increase over the prices they paid when their main 
outlays were carried through, and the prices of building and tramway 
materials were still advancing by leaps and bounds. They recently 
bought rails and timber at 36 per cent. and 43 per cent. more respectively 
for similarly large purchases than they gave only two years ago at the 
moment the Corporation technical advisers were framing their report. 
The Corporation advisers (in their report of July, 1913) said : The method 
of assessing the “ then value " of any tramways was generally arrived at 
by first ascertaining the cost of replacing the tramway at or about the 
date of the purchase by the Corporation, regard being had '' to the then ” 
costs of material and labour. The replacement cost being ascertained, it 
was then necessary to proceed to depreciate it to its probable value in 
May. 1915. He did not quarrel with that exposition of the principle upon 
which the Corporation had to purchase, and it was their good fortune that, 
as they said, the original cost was not a factor, but rather that the purchase 
price must be based upon what it would cost to instal the undertaking. 
“ just as it is.” at to-day’s prices. The Corporation advisers had not 
disclosed their estimate of the replacement cost nor their actual figures for 
depreciation. Theirchieftechnical adviser, however, on se veral occasions 


had quoted 35 per cent. for depreciation as his usual experience, and it was | 


not unfair, therefore, to assume that he had adopted a similar figure in 
the present instance. He had no hesitation in stating that no such 
depreciation of their undertaking had taken place. He might point 
out that unlike many other concerns, they never paid a penny for good- 
will, or, indeed, acquired anything except upon a strict cash basis. That 
was a strong feature in their case in comparison with, say, the Telephone 
Company, whose arbitration was on '' Tramway Act " terms, and took 
place before the great advance in prices, and who, notwithstanding that 
millions of their capital were issued for goodwill and promotion, received 
a price yielding more than par. Their cash outlay upon that portion of 
their company's expenditure and assets which must paid for by the 
Corporation was between £1.500.000 and £2,000,000. He would not 
particularise items, but their claim would be over £2,000,000. 


ment of the preference dividend (£5.999) and a dividend of 8 per cent, 
on the ordinary shares. £6.000 has been placed fo reserve, the carry 
forward being £7,023. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The profit for the vear 
1914 amounts to £37.810. 3s. 10d., which with £2,765. 16s. 4d. brought 
forward. and £2,200. 12s. 3d. for intercst, makes a total of £42,776.12s.5d. 
After deducting interest on debenture stock (£7,875), interim dividend on 
preference shares at rate of 6 per cent. per annum (£900). nnd interim divi- 
dend on ordinary shares at rate of 4 per cent. per annum (£4,943. 125.), 
there remains a balance of £29,058. Os. 5d. The directors recommend 
that £14,420 be appropriated to credit of reserve for renewals, deprecia. 
tion and contingencies, £704 to credit of debenture stock premium redemp-. 
tion fund, £1.089 for writing off cost of extinction of founders' shares and 
£1,429 for writing off cost of investments, and that a final dividend onthe 
preference shares at rate of 6 per cent. per annum (making 6 per cent. for 
the year), and a final dividend on the ordinary shares at rate of 6 per cent. 
per annum (making 5 per cent. for the year) be paid. leaving a balance to 
be carried forward of £3.100. 12s. 5d. The number of 8 c.p. lamp equiva- 
lents connected on Dec. 31, 1914, was 314.276. an addition of 7,854 
during the year. and the total number of units sold was 4,342,182, being 
108.983 less than that for the previous year. f 


LLANELLY & DISTRICT ELECTRIC LIGHTING & TRACTION CO. (LTD.) 
The accounts for 1914 show net revenue (including £2,079 brought for- 
ward) of £12,188. After providing for loan and debenture interest, and: 
setting aside £2.000 for depreciation, the directors recommended a divi- 
dend of 2 per cent. on the ordinary shares, leaving £1,718 to carry forward. 
In moving the adoption of the report at the meeting last week, Mr. A. H 
Beatty said that the additional capital expenditure during the year was. 
£5,111, chiefly in respect of new plant now being installed at the power 
station to deal with the increasing demand. The total cost of the addi- 
tional plant. which included a 750 kw. mixed pressure turbo-alternator 
set, generating current at 6,600 volts, was slightly over £10,000, and the 
balance of the expenditure would appear in the current year's account. - 
The additional plant would shortly be in service. and would enable the 
company to supply customers in outlying districts. The total receipts 
showed an increase compared with the previous year, but the increase 
was offset by a corresponding increase in operating expenses. The profit 
was £10,108. or about the same amount as in the previous year. A satis- 
factory demand for power and lighting continued, and the results of 
the trading for the vear to date, both in the tramways and lighting 
departments. were satisfactory. In view of new industries now being 
established in the neighbourhood of Llanelly, it might be necessary at no 
very distant date to further increase the plant. The directors recom. 
mended a dividend at rate of 2 percent. perannum on the ordinary shares. 


L. & N.W. RAILWAY CO.—The chairman (Sir Gilbert H. Claughton) 
stated at the meeting last week that the large capital expenditure on the 
Watford & Euston Electric Railway was still unremunerative. Of the 
estimated capital expenditure during this year (£1,800,000) the greater 
part would be in connection with the new electric railway. "They had 
hoped that the new electric railway from Euston to Watford, at any rate 
between Watford and Queen's Park, which was the junction with the new 
extension of the Bakerloo Railway, and the electrified Hampstead Junc- 
tion Line and the North London Line to Broad.street, would have been. 
working this summer ; but there had been a certain amount of delay in 
carrying out the contracts, and the war had also affected the progress of 
the works. But they had every reason to hope that by the end of the 
year the new services between Broad-street and Kew and Richmond over 
the Hampstead Junction Line would be in working order. The exten- 
sion of the Bakerloo Tube to Queen's Park was opened on Feb. 11, and 
until such time as the through route to Watford could be opened arrange- 
ments were being made to enable a certain number of tube trains, instead 
of terminating at Queen's Park, to run through to Willesden, where fre- 
quent connection with main line and local L. & N.W. trains might be 
made. "There could be no doubt that, as the country between Willesden 
and Watford was developed, as it must be, a large acquisition of traffic 
would follow as a result of the electrification of the line and the increased 
train services which the company would be able to run. 


MATHER & PLATT LTD.) —The chairman (Sir Wm. Mather) stated at 
the mecting on Friday last that the directors recommended a dividend 
and bonus on the ordinary shares, making 123 per cent. for the past year. 
The directors had not tried to show that all the profits made were usable 
for dividend ; they had first looked to securing the business against un- 
foreseen contingencies. Having provided amply for deterioration and 
all expensés, they had prepared for possible, though not necessarily pro- 
bable, losses arising out of prolonged war. Last year the reserve fund 
was brought to a figure approaching that which justified & bonus of 
£200,000 from this fund in 1909 in the form of free shares. This year 
nothing had been placed to the fund, but the directors had carried over 
a far larger amount of cash than ever before. The carry-over alone 
would pay the whole of the preference dividend for 1915 and over 7 per: 
cent. on the ordinary capital. ` The whole of their subscribed capital was 
equalled by the liquid assets alone, while the total value of the works. 
which had been built out of undivided profits, remained as a substantial 


BRITISH L. M. ERICSSON MFG. CO. (LTD.)— The report for 1914 states | fixed asset. The directors did not anticipate a revivial of business to any 


that, notwithstanding the abnormal conditions of trade. the company's 


great extent during the war in the countries at war. They had contracts. 


business continues to show most satisfactory results. £25,000 appearing , booked for those countries, but could not execute them until the war was 


in the balance-sheet as on deposit with Aktiebolaget Stockholms Han- 
delsbank was withdrawn in January, and a corresponding amount of war 
loan has since been purchased. The net profit, after charging £10,906 
for depreciation and £2,500 for debenture interest, amounts to 
£20,614. 13s. 1d., to which has to be added £6.409 br forward, 
making an availabl: balaríce of £27,023.- The directors recommend pay~ 


over. Meanwhile the works were fairly well employed, as they had under- 
taken a share of Government work, Many such contracts had to be 
completed under tremendous ptessure, and regardless of cost, contractors 
must make every effort to supply the Government with what was needed. 
He did not anticipate that the ordinary profits of peace time would be 
rezlised on work required for the war. Up to the end of July the company 
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enjoyed the most prosperous trade it had ever experienced, and the | practically the same as for January 1914, and the meters recorded an 
prospects for the year appeared to be more favourable than in 1913, the , increased output. L 
record year of their trade. In August, however, there was a sudden TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD:)— The 
guspension of foreign contracts as well as a falling off of home trade. | directors’ report states that the accounts for the year 1914 show a net 
Happily the good business of the first six months and the soundness of profit of £109,186. 2s. 8d. after charging the interest on the debentures. 
the company’s clients had enabled the full benefit to be taken of half a | With £111,860. 8s. 8d. brought forward the total is £221,046. lls. 4d. 
year's profitable production. 520 of the company s employees had joined | From this amount is deducted the interim dividend of 5 per cent., paid in 
the Army, and the company was spending upon the dependents of these | July last, amounting to £22,410, leaving £198,636. Ils. 4d. to be dealt 
men over £3,000 a year. He referred to the increase in the cost of food | with. Of this sum the directors propose to distribute a further dividend 
as it affected industrial undertakings. It was a grave question which | of 10 per cent., together with a bonus of 12s. per share (tax free), absorb- 
employers must deal with sympathetically and patr iotically . with a desire ing £67,230, and to supplement the reserved fund by £20,000 (making it 
to share the burdens of their workpeople. The working classes werethe | £145,000), leaving £111,406. 11s. 4d. to he carried forward. The general 
most numerous ; they had to furnish most of the fighting men, and their | business of the company during the past vear has been satisfactory. The 
families would feel most acutely the pinch of dear food. They ought not company's works and steamships have been maintained in their usual 
to ask sacrifices of them greater than those which other classes made. 'The state of efficiency. 
greatest help to working people was the provision of work at a living wage — 
adjusted to the cost of living ees and carefully with self-denial and 
self-restraint during the war. ‘They must not make the question of large 

CITY NOTES. 
— P —— 


dividends in war times the primary consideration, but try to find as much 
work as possible at wages that would enable the workers reasonably to 
MEMORANDA (March 3).—Bank rate 5 per cent. (since Aug. 8. 1914. 
Consols 683. Consols Pay Days April l and May 5. Stocks and Shares 


nourish themselves and their families. The great thing was to keep 
Ticket Day Mar. 10. Pay Day Mar. l1. Price of silver, 233d. 


. together in sacrifice and suffering in the great effort to secure our country 
from destruction. Violent trade disputes on account of wages would 
anoint cuc dd ME BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—'he 
transfer books and register of members will be closed from the 12th to the 
18th inst., inclusive, preparatory to payment of the final dividends upon 
the preference and ordinary shares for the half-vear ended Dec. 31, 1914. 


. METROPOLITAN RAILWAY CO.—Lord Aberconway, who presided at 
the meeting last week, gave particulars of the extent to which their line 

BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors have 

declared a final dividend of 11s. per share. making 15 per cent. for the past 


had been used for the conveyance of military forces and stores. Over 

their “ widened lines," connecting the Midland and Great Northern 

systems on the north, with the South- Eastern and Chatham and Brighton 

"Wu ay r 1 d af. O FTIR J 

ey tome on Wo cuj they had couv eye demna last uci e igo top vear. The sum of £88,500 has been placed to reserve for depreciation, 
the carry forward being £119,000, A vear ago the final distribution was 

9s. per share, making 13 per cent. for the year. £90,000 was placed to 

reserve for depreciation, and £98.267 was carricd forward, 


trains. When the first Expeditionary Force was being moved they had 
CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors 


passed as many as 58 troop trains in one day over that section, in addi- 
tion to all the ordinary traftic. They had also had to use those lines very 

have decided, after placing £50.000 to reserve. to recommend pay ment of 
the following dividends : On the preference shares, 12s. per share, being 


largely for goods relief purposes. During the first fortnight in February 
they had passed over their “ widened lines " no fewer than 2,935 goods 
trains (equal to 210 per day) in addition to the special trains with troops 
and Government stores, and the ordinary local passenger services. Their 
at full rate of 6 per cent. per annum; and on the ordinary shares, 188. per 
share, being at rate of 9 per cent. per annum. On account of these divi- 
de nds, 6s. per share was paid in September. and the balance remains to be 
paid. After payment of the dividends (less tax) and providing for other 


Circle line had been extensively used for the conveyance of soldiers, and 
the East London line. for the working of which they were responsible. had 

appropriations, about £23.500 will be carried forward. The transfer books 
and registers of members are closed from 2nd to l6th inst. inclusive. 


also been largely requisitioned for military purposes. Notwithstanding 
all that extra business they had managed to keep their ordinary services 
running, except on one or two davs of exceptional pressure. In connec- 
tion with the Great Northern & City line, owing to the insertion of certain 
provisions in favour of the North London Railway Co., the joint bill of COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer books 
the Great Northern & Metropolitan Cos. had been withdrawn. and register of members are closed from the 5th to the 15th inst., 
SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—At | inclusive. preparatory to payment of the final dividends upon the pre-- 
the meeting on Tuesdav the chairman (Mr. H. St. J. Winkworth) stated | ference and ordinary shares for the half-vear ended Dec. 31, 1914. 
W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—Subject to audit, 
the directors have decided to recommend a final dividend (pavable on 
the 19th inst.) on the ordinary shares of 10 per cent. (less tax), making 
15 per cent. for the year, and also a bonus of 5s. per share, less tax. | 


that 24 per cent. of their staff had joined the armed forces of the Crown, 
which was the limit the company could spare, bearing in mind its serious 
METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors recom- 
emnd a dividend for the half-year ended Dec. 31. 1914, at rate of 3 per 


responsibilities, which included the supply of energy to many firms 
cent. perannum,making 3J per cent.for the year, placing £22,000 to reserve. 


employed in the manufacture of military and naval equipment. Not- 
withstanding the war, 580 new consumers and 41,277 lamps (equal to 
WESTERN TELEGRAPH CO. (LTD.)—The directors have declared the 
second quarterly interim dividend of 3s. per share (tax free) for the vear 


1,179 kw.) were connected during the year. Their new connections had 
sreated a new record, and was well above the average of thc last three 
years. Owing to abnormal conditions during the last five months of the 
year, the increase in the revenue had not kept pace with the increased 
ending June 30, 1915, being at rate of 6 per cent. per annum. The 
transfer books will be closed from March 17 to 24 inclusive, and dividend. 
will be payable on the 25th inst. | 


business obtained, due to restricted lighting, a gencral desire to ecóno- 
mise and reduced demands for certain classes of power. The tota! units 
sold were 6,695,481, compared with 6,662,842 in 1913, an increase of 0:5 
per cent. Although considerable additions were made to the connections 
Tor power, the factory load fell off by about 165,000 units, which was a 
little more than made good by increased sales for lighting, heating and 
cooking, and the average price realised was a trifle higher in consequence. 
The receipts amounted to £62,068, increase of £970 ; rental of meters and 
apparatus on hire was about £200 more, and total receipts amounted to 


£66,791, increase of £1,157. There was a saving in the cost of coal of 
During August, 


-— —— 


ELECTRICAL COMPANIES’ SHARE LIST. 


What were known as “official quotations " are not now issued, but 
we give below the latest prices at which actual transactions took place 
on or before Wednesday, March 3. The greatest care is taken in compilin 
these figures, but the difficulty of verification is now much idicased 


90, but wages, salaries, insurance, &c., were more. 
September and October new business was very difficult to obtain. The | Last : T T Price, RATE — 
total sales in the show rooms for the year amounted to £8,150, compared | & |Dıvı- NAME. - Wed., PER CENT PAENG 
2 22, 110050. and the number of transactions was reduced to about | ^ pen , March La YIELDED. . 

40, against 4,480. There has been an improvement of late, and the | ~~ Electrici | ! f 
, , city Supply. £ s. d. ; 
returns for the last two months have been about the same as for the corre- io! 5/0 Bournemouth & RA vil LA pointes 10% '6 19 | ' Mar, Sept 
d E period of last year. The total expenditure was £23,737, decrease sel hs Lue aue qp c dide oe ee ; | A E 2 ^ Mar, Sept 
compared with 1913, and net revenue £43,054, increase £1,500. e dn E hay e a a AI AL 5 MP i Mary d 
: 7 i , ty Debs... 91 4 
The loss of net revenue through the war was estimated at £4,000. "The ar 2 B Charing Gross We Pon $ x - A : Mn f i 5 3 ade 
directors thought the best interests of the company would be served by | . 10: 6/0 . City of London Elec. Lt. Ora; esc aks 16 55.2 6' Feb, Aug. ~ 
Wrengthening the financial position at present time, and, therefore, they eld en | Dos 2 n KM ARR E CUR pon F h » M 
Pipes that £5,000 be placed to credit of depreciation account, 10 6/0 . County of London 6% Pref. .......... 1l 5 9 0 Feb, Aug 

000 to issue expenses account, and that a further £10,000, which | St., 4l*;j Do. 2ndDeb. ....... lesse 38. -4 M 10: My. Nov 
Tépresented 8 dividend of 8 per cent. on the ordinary shares, be carried to p oit Hide ied eran id purs e | : l 3 ; i aul es , 
pue and that the balance of £5,591 be carried forward. The business | 5" 3/6 | London Elec. Supp. 6% Pref. .....«-- «53-1515 .8 $ 
* the West Kent. Co. was being actively developed, and the net revenue | 5 | 2/0 | Metropolitan E. Supp. Ord. ..... eel, Ju : 7 2 5' Mar, Aug. 
Fink Past year showed a satisfactory profit upon the capital employed.. | St.) te DP. Mem Dist EL boh dnd bs i — ob 670 75 Manto 

ther important orders for power and light had been secured, which | «^| 50? | Newcastle-'on-Tyn^E.S.59,2dMt.Db.St. It — 5 O O. Mar. Sept 
guarantee a gross revenue of nearly £10,000 for the present year. and a 1| 695 | North Metropolitan E. P. Supp. 6% Pref 14 510 4 Apl. Oct 
um of over £20,000 a year from Jan. 1, 1916. The greater part of | zs no | aun pone Eee Mort Depe e rat | : ? : z jan ax 

ose demands would be supplied from the South Metropolitan Co.'s | "S26 ! Westminster E.S. Goro: Old versio 8it 6 1 3. Mar, Sept 
Power-house, Extra-high-tension mains were being laid to afford the '. 5| 4j?5* Do. 44% Cum. Pref, ...+.eee+. eee . 454 | 4 14-1: Jan, ly. 
"üpply, and they were expected to be completed about the middle of this | Electric Railways & Tramways. 
a The West Kent undertaking was becoming an important and , S| us B COR PEE pee Se a i e ree 
M able property. It was difficult to forecast the future, but shareholders Sti P Central london Guar Assented Ord. s. 7M 537 a E 
ould like to know that the progress of new. business continued, the St. | 4% | Do. do. Assented Def. Ord. .. at 75 B si 
-bumber of orders obtained up to date being about the same as for the . . 10' 6/0 | Lanarkshire Tramways .....+-++++++- 9% 6 5 91 Feb, Aug 
‘_ fEx dividend or interest 


“responding period of last year, while.the factory load for January was 


—— ——— — a m 


. 164 THE ELECTRICIAN, MARCH 5, 1915. | i 
ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


METAL PRICES. 


Messrs. J. B. Garnham & Sons, 132, Upper Thamesetrest, t, London, E.C., quote under 

A LAST RATE | DIVIDEND date March 3, the following as the prosent It esta prices o 

$ Divi- NAME. MS e: FER CENT. UE. New METALS. per Ib. r ton, 

Gj DEND i Le = Solid Drawn Brass Tubes......-— 31d. | Antimony ..«-. esses E70 0 O 
ERA PME SEP CIEN rA UC EEUU £ s.d Solid Drawn Copper Tubes:...... IJltd. | English Lead... —.......... £21 10 9 

i Electric PAPAS and Tramways. —cont. | d Brazed Copper Tubes .........»  llid. 

10 8^. on Electric R . Ori EE E E E A ił '6 50 Jan. July Brazed Brass Tubes TTTITITETET) llid. OLD METALS, per ton; 
St 4°o Re o Pre: eee ee ee ee 65+ | 6 (0) 3 | Mar. Sept. Brass Wita cesses t eens E 94. Clean Scrap Copper eoeeceece £59 (6) 0 
St. 5 40° [Je 58. wee XE slats ae | 87; | 411 2 Jan, Jly. Copper Wire *0«0»25000990900098 10}d. Braziery Cop r Scrap. esece £54 00 
St re. | R Ry. Con. Ord nities faye aw 29 5 3 2 Feb, Aug Rolled Brass «vs5920000009299099 81d. Clean Scrap TASS cc oco ce 4 £44 0 0 
SC gio | Do 34% Pre” Qe a eae a a a ee A a | 79} 4 8 l Feb, Aug Brass Sheets ree eee ee EA 9kd. Old Lead eee eS ee ee £7 10 0 
St. 3ios Do. 315 Cor verti ‘ble Pref. eec t£ 2n | 76i 4 11 6 i Feb, Aug Old ZING aveva eh ewe £28 0 0 
St. 31¢,, Do. B10 A Debs. Ioas per wetted ¢ | 84 43 4 Jan, July per ton. | Hollow Pewter ............ £130 0 O 
St. D Do. 3190 Debs: crade rei eme uie 85} 4 2 1 Jan, July Copper Sheets *»«999909029 £86 00 Black Pewter. »covooseececee EBO 0 0 
St. z Metropolitan Dit Ro Un xxxv 17i x | Feb, Aue Spelter ...cececccosesccese £41 10 0 | Gun Metal....cwscccsesese £55 0 0 
St. 4% Do. 4% 5 [i Slices eee esecesece ae : [s ? re eae Mr. A. Joseph, Earl-street, London-road, Southwark, London, S.E., quotes under date 

p Bi aia eee ere ate E i 

Se pe. ait i Bl ir 0479 97 Jan. uy March 2, the following prices of ge EDU 

St 4« Do. 49o Debhes ss seen) c. bee deque Aluminium Cuttings ...... £65 O O Lead (less usual Draft) ...... £18 15 O 

St 4^6 Do. o Desc. (1303-5 ERGOT odas ue ees oy) d am Jan, July Clean Mixed Brass ecccceee £45 O O Tea Lead. veocvceceseeeccesceo l7 15 0 

St. 4% Do. 4o Mor S ere ree 75 5 31l, Mar, Sept Clean Copper.......ssessss £6) O O° Old Zinc... ces esses. £31 0 0 
10 .. | Underground E. Rys. o London Shares. EE M "Us Braziery Copper............ £56 O O ' Hollow Pewter............ £115 0 O 

19s uo Bor AL i soca eno derer nere P E Clean Copper Wire ........ £63 0 0 | Shaped Black Pewter ...... £85 0 0 

at 69, Do. 6°, Inc. Debs. ee ee o 190 5 9 1 Mar, Sept Gun Metal ioc aou ure EE ates £59 

db E A ay ond iA ENSE TS 4 9 : | ipe s Mr. Joseph can supply solder at the following prices per ton: dme s Solder (In bar 

' 44% ce W. ri "ns ull Qo F N March or strip), £75; Commercial Tinman’s Solder, £95; Blowpipe Solder, € 3 

! . Electric Manufacturing, &c. | 

1 1/0 | Babcock & Wilcox Ord. .... cece e eens 23 6 1101] Apl, Oct 

1 1/0 | Brit Aluminium Ord.ss.sccscsesccen — d |44 2| “far | ELECFRIO TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 

100 59; Do. Prior Lien Decs. ...... eese. 96; $5 3 5) Jan, July Z | 
lj 72.d. Do. 6% Pret... see cece eee ences H 6 8 O! Jan, July Week S liear dee AGGREGATE. 

5 40 Brit. Insulated & Helsby Ord. seseo] 10 i: 6 0 2' Aug, Feb LINE, ended (a) No.of Amount, |PC: GF deer 

5 3/0 Do. 6% Cum. Pre... 5H 5 1 O| Jan, July ‘ eredi Amount. |^ 1 

D 7. BrtishL.M.Erision Mig. Cm.6^,, Pref, sit E 2 2 s Sep ES SURE eo ECCE £ aoe l £ x mm 

2 2/0 Brit. Westinghous SE Pret ciem Amd y ; pri 

$ 50  Callender's Cable. &z, Co. Ord. ......| M4 610 6| Jan, July Aterdeen Corporation ...| Feb, 24 „155 + ENS 39 £27 |+ s9813 

5 2/6 Do. 505 Pret. a ee ee ee) PPP "ài 5 2 7 eb, Aug Anglo-Argentine *e""29200€9 »» "396 , 19 i 48 20.834 p '847 

115°, Se Kel ess oo eee Rr RR RERO 3x 410 2 May, Nov Ashton-under-Lyne...... » 27 214 16 1 4.45" = 1.166 

1 6% Sk, Kerr & Co. 6 GEES... "usus zy 7 14 10 Sept Ayr Corporation. ........ " A : | -— o 1 pps code 

5 .. E: ison & Swan U. i Lt £3 pd... Au ede Feb Aug Bath Electric Trams. Ltd ‘is oe ~ b dern 

1/69, Elec. Construction Ord... cence nc enon: 7 .9 1319 ay Birkenhead Corporation.. » 28 1180 — 233, 48 2 L4 2, 

St vq" "ordo DoE o ven ea dente dn 87} 411 9 Jan, July | tBirmingham Corporation.| 5, 27 | 12.140 = 283| 48 | 582200 |+ 10,047 
10! 6/0 Genera! Electric 6", Pref, wes. eee eese i 10ł 518 6 Jun, Dec Blackburn Corporation ..| ,, 24 1,037 | —  166| 48 59,484 |— 2435 
5 5/0 W.T. Here; s Te ees. Wes. Co. Ord. . 13: 7 4 2 Feb, Ave Bolton Corporation ...... » 28 2.394 | — 212 48t | 128.477 |— 2,572 
5 23 Do. 41^ C. T Pes: Po ORO AO Nec qM pod ans 5 410 O ie t Bournemouth Corporation » 24 1.781 cb 157 47 98,811 |— 2,286 

Soe: po AG Do ats etaed ats 96 413 9 Jun, Dec BradfraCorporation....|  27| 5618 | — 200 48 | 293,172 |+ 10,218 
10 5^," India Ru^ter, G. P. &z. Ord. «esee. 9 511 1. Feb, Aug Brighton Corporation . » 28 768 | — 103! 48t 90.786 |- 

100495. (Das AO DEOS deber equ reden $21 4 2 1| AplOct | tBristol Trams & Carrlage| 3, 26| 8182|-- 983| 8 | 66807 |+ ell 
12 12/0 Te'egzh. Construction & Main. Co....... | 37 6 9 9, Mar, July Burmah E. Trams & Ltg. axe 27 R3.4c6 — Rd? 8 id — R34,302 

100-45. —— c IIO A LES Esas vere es | $ 4 4 3: Jan, Ily Burnley Corporation .... » 27 1,397 | — 173 - a2 i 
11217; Vickers Ord... ..ceccseccecescereeacs | E 615 9: May, Aug BurtonCorporation......|  , 28 2585 | — 25 | 48 14.043. l+ 72 
lbi .Da..595 Phehcensgsee dre suice ps lk 413 6 May, Aug Bury Corporation .......| » 28 14151 — 138] 48 63.423 |— 970 

Std t Do. WEE Deis. AN eens RTT cas 241 '4 4 8^ Jun, Dez Calcutta Tramways Co. ..|  „ 27 | 864.755  —Rm4.663 8 515,787 |— R28,933 

100, 419; Do. 4) and Depiro ese sien ee ne 103} 4 61I Jun, Dec Camborne-Redruth ..... $i 744 12), — 12 8 964 ,— 55 

$ n f h Cardiff Corporation es c ry) 20 2,439 — 139 46 126, 310 oa 1,147 
Telegrap - | 1031 515 11 'Fb,My,Auc.N | Central London Railway.. oe - is x e^ 

St. 30/0 nelo American 625 Pret. Ord ae 3» 19 IR S A MY, SN Cork Electric Trams Co.. . i 25 408 EN 34 g 3.408 EN 168 

Sto 3000) De. Def. Otdeccexsciecerkeesc sev 21% 619 1 |Fb.My.Aug. Coyle Corporation ss “ie dorsi la 78683 l} 2416 

St. | 490 Commerci ai Cac re^ oO Da: a D.s secta t : 75i 5 6 0 Ja.Ap,Jly,O *De b Cor ration a 27 873 | MS 55 48$ 47 486 i+ 567 
19 10% Cuba Submarine 10% Prel 00100101 DOE a Dover Corporation :...... » 27; 237 + 44| 49 | 12.49 t  6l3 
5 5/0 ‘ Direct SD anish 10" 5 Pret eee oe Us a etete wis m 7h 6 13 4 . Dublin & Lucan Railway : 26 112 Kd 4 8 910 ae 15 
10. 4°, | Direct United Statel.ccccecseeeeeeees ! 61 510 8, JaAp.Jly.O | Dublin & Luca "E a - | S 4g: 80] ae le oa 

St.| 25/0 Eastern Tel Co. eis nn = ae | MO | Dundee Corporation»... » 24) piz — —39| att] 8213 [ 123 

e or COMPUTE . ! " ' , A ' 

S 470. p "a Deb: xo o mn uod 94 i43 5 | May, Nov pcm oe » 27| 1213; + 212] 48; sO + jd 

St. | 49, Eastern Exte: nsion Tei. Co., 4% Deos... 92 4 70 | Feb. Aug Eet D ped seose oe 26 "Jal "E 7 48 16570 d 420 
10 Oe, Do. Or T trash os aide Pu TE 940 Ja Ap JO] ERE Corpor eon e| coe vie ep MB. feo sere 
10. 5) Gt. Northern Te. Ca. (with Coup. 6) e. 23; | 9 19 2 Ja My. Jly Glcp tank iii . 27 110 S 8 9 9 us 110 
1; 2/0 , Marcont's os coe Tel. much Sand Deedee te P 12 2 6 April Gl ster Corpn a 24 278 | — 9 47 15:283 — 72 
1 2:0 | Do. 195 fa nac i|] 55098202-»592a99253*€ | 1! l l 6 9 1 July t Halifax Cor don . : n ,» 23 2 001 | _ 28 47 104.273 + 2,886 
10 1/3 West Indis & Pasi 35g Ordeares eira Ie ,912 3. May Nov PUNE Eke Theol. 229] Sol XE i deo LE. 497 
10 6^. D». lst Pre > 554.960 09727020*2€»92€09* ei 7 7 3 May, ov H EA ^ 27 $17 626 ; + $7 079 76 $77,946 + $5,811 
10 3.0 Western Tee Co. eene E" El 2 ou c0 EN loan NUM Ec. 

St. 4°, | Do. 4", Py ATs deu. a wee Sib wae ala eee 9 4 6 yun, c Hull Corporation bee ek i 27 3.011 EA 110 48 147 883 S 4,051 

| “Telephones. | ilford District Council....| 3, 27 540 | + 105 | 47 | 27336 |+ 5946 
" $2 , American Telepon. & Telgh. $100 Cap. 1241 6 8 8 | Ja.Ap.]n.O Ilkeston Corporation..... » 24 1133 — 9 47 5957 |— 346 

.. 5% Cuban Telepin. Co. 5% Bds....... sss. | 83: ]|6 4 3| Jan, Sly Ipswich Corporation .....| ,, 27 352, — 14] 48 | 21,109 |— 364 

‘i 7íd. Monte Video Telepbr. Ord. ... Lee see. | :3 | $12 5 Nov Isleof ThanetCo...-.....| Z 27 258 | —  109| 21; 6318 ‘— 1,014 

.. 419, New York Telernone 44% Bds........ (0970 1412 6 | May, Nov Kilmarnock Corporation..| |, 27 142: — 191 41 6.591 |— 642 

1 9'' | Oriental Telephone Ord. ..... piesa JH 1510 4| Apl, Oct Lanarkshire Trams Co. ..| , 25| 1669|— 147] 8 14,090 |— 736 
ip dor i me DD Shooter Ie ! — 65 4 14 1| Jan, July Lancashire United ......| ., 24| 1533 +  12| 8 | 11928 |- 17 
St. | 49°. Telephn. Co. of E275t Db. St ........ 83} 15 1 8; Jan, July Leeds Corporation ......| „œ 27| 7.935| —  246| 48 | 393410 |+ 7,197 

5 a/o United River Plate ORAS eser er a rx 6.5 6 2 8 Apl, Oct yy ta Leicester Corporation d ate " 27 2,765 4 19 9 23.286 + 590 
"4 i ial and Investment. | Leith Corporation ......|  „ 27 616. —  69| 41 29.022 |— A 

i Financial an | 92 |- s 

10 6°, GlobeTelegh. & Trust 44/99. 9 0/8. 8 EE E 10 #8 5 7 5 Sp.Dc.Mr, Jn Lincoln Corporation eie "e m 27 113 PEE 48 5, 1,800 
10:30. Do. 6% Piatsawsvancdowsos oa sp iu : T ii o eron daddy gin » 20| 12213! — 168 79| 90464 |— 1, 

tgs ad Mackay Companies $100 Pref......+., 6 | Ja, Ap. Jly,C verpool Overhea Pes ss P Vs MA ee 

100 Pas | Submarine Cable Trust Certs......... 126} 4 15 | Apl, Oct ^v* wii Deua. Ln R) „ 1 Ls E à ut 1? A iA T (ice 

| Colonial and Foreign Railways, Tramways , &c. poncon pice Rom o A - , Sr] aca i 

St.| 595 Anglo Argentine Wars 599 Debs. ....| . git : Ln 2 Iu London United: cae: i K Y i Ts "teen 

g D A E EE AE E sa , RN S 

S hr px c | 89 | 414 1i, Jan, July | Lowestoft Corporation «| , 27 | "iei i 2 | asai jo 

i. Do. 519, Ist Pref. ..... qux da MES 4| 6 9 5| Jan, July Make ae ie. ee ee zm I z n 
4 2/9 ; Do. Sio, 2nd Pref...seceseceeeeees | 3:3 17 53 pu Ju fe Mee Ries de eie x 2 p 7 - 

100 $14 | Brazilian Traction Ord. ...... MA 51 1115 3 | Fb, $ ns o Nelson Corporation... ." 20 isa | — 30 iè B4s2 |— 1,307 

JO $1} Do. 6% Pret....... een nnn 8 P " E Ja. Es y, Newcastle-on-Tyne Corpn. 7, 27| S566| + 626| 47 | 264904 |} 28.058 
5 4/0 px Pei POR ai. kee 44 |5 1 3| May, Nov Newport (Mon. Dei at » 20 731) — A. y ie Hi We 

. m 2 ""-———— B. , » , y 

AEG d EU Gon. Desa iset, MEL 2) maso | Sumter] e ast IEEE IE [tos 
ee Fe vana Elec RO Biss ntn 88) 513 3| Feb Aug | Perth (N-B.) Corporation| — .. : " : P x 
' 3/0 Madras Elec. Trams 6%» Cum, Pref. ..' dequo un ud NN De DE seio o duas es - 

100 599 Manaos Trams 5 o Debs ee D. |^ ag Fb.M.Auc.N, Preston Corporation Vases ve 24 819 | 4 48 43.173 ere 
vier Monts Tap Cot Ce, d. 8 6 8| Mar, Sep Rore lebe e E o a A ji aa | UM COURSE PN: 

St! 410, Montreal Street Ry. 432, Debs. (1922). . 76. AMET 24 dun Dec 1 Shenehab oes an. 29 $0 29d buds S à e IS 
100 59, Rio de Janeiro (od vx E ES 944+ |415 3| Feb, Aug | fShefüeldCorporation..... Feb. 28 | 7,763 | +° 106 | 463 | 378081 |+ 10.2 
100, 44% Toronto Railway Co. 44% Bds ..... e... i 2 ‘ l singapore lrans- a Jan 23 $9,900 — $1,094 E "d x aor 

n Electric $u c. | .. |; Southampton Corpn. ....| Feb. 2 AS 
10 NOME ise ES Mora ^ t |512 4 Mar, Sept GouthendCorporation....| ,, 24 62|— 82] 47 45,335 l+ 1427 

Bc a Doc 955 Débios verch etum Ra n PAK a zo 416 7, Jun, Dec Stlyb'dge,Hyde,&c,]t. Bj} ,, 27 653 | — 60, 48$ PE 4+ 7353 
10; 6/- Bombay E. S. & T6% Pref... «eese 104 516 4, KO rale Eon e| >» a lie: E = 15 Aron |Z. "946 
5(3/6 Cr scutis ES S. Corp. Ord «eene | uh e s it pl, O Swindon Corporatia 22h 56 TERMS Sc S410 |F 2 
EE cem MEN Common St ...... ' 92. |7 Wi 4 Ja,Apl,Jly.@ eside Tram Co. ......| ,, 17 493 | + 4| 7 334 3s l 
ct | 59. Melbourne Ele: Subolr 595 BIME Debs. 102 418 O | June, Dec allasey Corporation ....| ,, 27| 1.012! — 811 48% 8.378 jt d 
St| 5^, Do. 5?, Cors. De». St. : D. ce "E : Nm Ie Winhtoecee » 27 633 Ss, 30| 9 r 

"| se* 'Inióéan ac P -5 > Bd: E an, arrin os ae ee s i ri 

E ie o i eee MP Pee ue 2 : i users verde EA ii 23 2 | + pt 474 Pies + o 

xu ME D : ower4l^, Debs. St. coe es an, July on di w l » 

RM. de c DS ue B. |5 2 3| May, Nov | _ Yorkshire eW. R. Trams... . 28! 14e2'— 9! ^9 '.1274 —_ 10, 

i » Victoria Fil MED E 5 17 Jan, Juy (a) These comparisons ar are with the corresponding period last year. ° Partly electrical i 
| 505 Do. 540 ni Mort. Debs. cmn 80 (617 6] Jan, July f includes omnibuses, &c. 1 Minus 2 days. y Minus 3 days. | Plus 3 dave 
weet Ex dividend or interest. 
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NOTES. 


Phase Advancers. 

THE improvement of the power-factor of alternating- 
current systems has received a growing amount of attention 
as its Importance has increased. The induction motor is 
doubtless the chief offender in this respect, and since little 
more can be expected from the machine itself, inventors 
have had to resort to the aid of auxiliary apparatus. As 
long ago as 1895, LEBLANC attacked the problem in this 
way, and many other well-known pioneers in electrical 
machinery have taken up the question. At the present day 
there are many phase-compensating devices for use in con- 
wiction with induction motors, not a few of which can be 
regarded as successful from a technical standpoint. Else- 
Where in this issue we publish a brief outline of the method 
of working of the Leblanc phase advancer by Dr. T. F. 
Wall. This simple arrangement is based on the principle 
that the current leads the pressure in a polyphase commu- 
tator armature driven above synchronous speed. The 
commutator is the common feature of all these devices, 
and doubtless sparking troubles form one objection to 
their use. The situation with respect to phase compen- 
‘ators, however, is a peculiar one, and it is questionable 
whether the additional and undesirable complication and 
expense of the apparatus itself forms the chief objection to 
ts use. The problem rather is a commercial one. When 
interpoles are added to the continuous-current machine, or 
à pressure regulator is used with an alternator, it is quite 
dear with whom the benefit lies. Likewise, when a phase- 
advancer is installed with an induction motor in a supply 


sub-station, only one party is primarily concerned. 
á Le d 
Tux matter, however, is quite different when a user drives 


lis motors off a public supply. He sees the manufacturer 
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Price SIXPENCE "1/5 
Abroad 9d., or 18 cents, or 95o., or 85p/. 


anxious to sell his apparatus and the station engineer 
equally anxious to have it installed, but naturally feels him- 
self obliged to consider his own interests first. Unless 
tariffs are adjusted so that a distinct financial advantage 
accrues to the user after every factor has been properly 
weighed, it is absurd to suppose that phase advancers will 
appeal to him ; indeed, the tendency will be just the re- 
verse, and the intelligent user will certainly sacrifice power- 
factor for efficiency when buying his motors. With regard 
to the power-factor of the system, the user argues that the 
rectification of this logically belongs to the supply company ; 
as for the rest, he is well content to rely on the law of 
supply and demand. In business it is not customary to 
give something for nothing, and we believe that expe- 
rience will prove that the problem of the phase advancer is 
mainly a financial one under present conditions, except where 


supply authorities are concerned with their own motors. 
D E) 


OTHER important, if subordinate, issues in connection 
with phase compensation arise. Clearly with phase ad- 
vancers the problem is only partially solved, for there still 
remains the large number of motors of medium and small 
output without compensators. If over-compensation of a 
few large motors be relied on for this purpose it is obvious 
that conditions may well arise when the statioa engineer 
gets more “ condenser " effect on his line than he cares to 
deal with. Again, an awkward predicament might well 
arise in a system laid out for working on unity power- 
factor, in case the phase advancers were to fail and had to be 
cut out; and matters would be further aggravated in caxe 
the motors have been designed with that freedom which is 
possible (large air-gap, high efficiencv, &c.) when the power- 


factor can be compensated. 
aes 


NATURALLY, when speed regulation is combined with 
phase compensation the problem assumes a new aspect ; 
but here, too, the efficiency of the installation, interest on 
capital, cost of maintenance and supervision, and the 
safety of working, have all to be considered, and a clear caxe 
established in order to justify the use of single or three- 
phase commutator motors. It is on such lines as these that 
sound progress is made, and not alone on the well-earned 
success that has followed the indefatigable efforts applied 
to technical problems. As far as can be seen, the plain 
induction. motor will remain the standard alternating- 
current motor, whilst phase advancers—like alternating- 
current commutator motors—will only be used in special 
cases under conditions which justify their adoption. 
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Limiting Expenditure. 

Ir is evideht that the Government, through the action of 
the Treasury and the Local Government Board, intend to 
keep a very firm hand on expenditure by local authorities 
during the continuance of the war. Acting on this policy, 
the Treasury bas refused to allow the London County 
Council to grant loans totalling £28,000 to Borough Councils 
for various purposes, and the same attitude was noticeable at 
a Local Govetnment Board inquiry held the other day at 
Heywood to inquire into an application to borrow £12,460 
for the electricity undertaking. In the present circum- 
stances it is only natural that some such action should be 
taken. The war is costing such enormous sums, and its 
duration is so indefinite, that steps should be taken to 
conserve the resources of the country; and it is obvious 
that there are many phases of municipal enterprise which. 
although highly desirable, are not urgent. Among these 
may be mentioned housing schemes, street widening and 
street improvements, school extensions in many cases, town 
planning, small-holding projects, sewerage and. similar 
schemes. Many of these may well be postponed until after 
the war, when there will of necessity be some need for em- 
plovment, whereas, at the present time it is difficult to 
obtain all the men that are required. Moreover, this is not 
the time for high rates and taxes for other than war pur- 
poses. It appears to us, however, that the case of elec- 


tricity works is considerably more urgent than that of many | 
municipal enterprises. A good and cheap supply of electric 


power may be said to be the life-blood of many industrial 


districts, for electric driving is now very general and is in-* 


creasingly appreciated. Moreover, electricity undertakings 
are under legal obligations (of which, however, they mav be 
reheved by special legislation) to give a supply, and it takes 
a considerable time to put down new plant in order to meet 
the coming. demand. This fact has been exemplified 
recently in Birmingham, where it has been found necessary 
to put down temporary plant as quickly as possible. Having 
regard to these facts, we feel that although every attempt 
should be made to curtail expenditure as far as possible, the 
position of electricity undertakings and the important work 
which they are doing from the national point of view should 
entitle them to most careful consideration on the part of the 


Government. | 
<r 9 — ,—— ——————— 


Electric Cooking at Newport.—We hear from Mr. À. 
Nichols Moore that he has been able to induce the Technical 
Institute Committee of Newport (Mon.) to adopt electric 
cooking in connection with the new cookery instruction de- 
partment for ladies. As we have stated previously, electric 
cooking has already been adopted in the higher elementary 
schools at Newport. The present extension should be of much 
educational value. 


Singapore Riot.— The serious outbreak in the 5th Light 
lufantry Regiment at Singapore, which resulted in a heavy 
toll of dead and wounded, was the subject of a question 
in Parliament a few days ago. Little information was forth- 
coming from the Marquis of Crewe as to the full nature of the 
outbreak, but we understand that a committee, presided over 
by a high Indian military official, is inquiring into the matter, 
and the Committee’s report is awaited with some anxiety. 
Amongst the greatest sufferers from the outbreak were the 
peaceful staff of the Eastern Extension Telegraph Co., four of 
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whom were killed and two wounded. The latterYare pro- 
gressing favourably. The killed included both Mr. and Mrs. 
Woollcombe, Mr. George Wald and Mr. L. P. C. Smith. 
Mr. Woollcombe was assistant manager of the cable depót, 
and Mr. Wald and Mr. Smith were on the electricai statt. The 
injured were Mr. Flett, cable ship's chief officer Rand Mr. | 
Gardner. on the electrical staff. 


Motors and Road Maintenance.— The President of the 
Local Government Board (Mr. H. Samuel, M.P.) has appointed 
a Departmental Committee “ to consider the law and regula- 
tions relating to the construction and use of road locomotives 
and heavy motor cars in Great Britain and to report what 
amendments, if any, are desirable.” 

The members of the Committee are: Messrs. E. Shortt, K.C., M.P. 
(chairman), A. G. G. Asher, W.S., P. M. Crosthwaite, M.LC.E., H. H. 
Humphreys, A.M.LC.E., E. J. Lovegrove, M.LC. E., J. E. Thornycroft, 
A.M.I.C.E., and J. Willmot, F.S.I. Mr. R. J. Simpson, of the Local 
Government Board, will act as secretary. 

In connection with the general question of the use of roads by heavy 
motors, it is understood that a joint select committee to consider questions 
relating to contributions by motor omnibuses to cost of road maintenanee 
is also contemplated. 


Atmospheric Electricity Potential Gradient at Kew Ob- 
servatory, 1898-1912.—A Paper was read recently by Dr. C. 
Chree, F.R.S., before the Royal Society on this subject, in which 
the data collected at Kew Observatory during the 15 years, 
1898 to 1912, were discussed. A previous Paper discussed 
results obtained from the Kelvin water-dropping electrograph 
for the period 1898 to 1904. In 1909 a number of experiments 
were made which led to improvements in the apparatus for 
determining absolute values of potential gradient and in the 
methods employed. This led to a reconsideration of the abso- 
lute values obtained with the old apparatus in earlier years. 
Particular attention was given to the character of the diurnal 
variation, as to how it varied throughout the year, and as to the 
nature of the differences apparent between different years. 
The predominance of the 12-hour term over the 24-hour term 
in the diurnal variation, which was especially conspicuous in 
summer, was iound to vary greatly from year to year. The 
12-hour term showed less fluctuations either in amplitude or 
phase than the 24-hour term. A comparison was made be- 
tween the results obtained at Kew in 1912 and those obtained 
during the same year at Edinburgh by Messrs. Carse and 
Shearer. 


Bradford Cooking Installation. —On Tuesday last the new 
electric cooking installation at the Corporation Kursaal, 
Bradford, was formerly inaugurated by an official inspection 
and banquet. The entire kitchen equipment is electrically 
operated and was used for the first time to cook a 10-course 
dinner for nearly 200 guests. The Right Hon. the Lord Mayor 
of Bradford, Alderman G. H. Robinson, presided at the banquet. 


Councillor J. HaLey (chairman of the Electricity Committee) said that 
although electric fires were in considerable and extending use in Bradford, 
electric cooking was little known. The domestie rate (15 per cent. and 
0-5d. per unit) would help to encourage a cooking load, and the installa- 
tion at the Kursaal would be valuable to caterers, showing them how 
large apparatus could be applied economically in their business. When 
the financial atmosphere was clearer the Committee would proceed with 
a scheme for the hiring out of the domestic type of cooker. 

Mr. F. PICKERING, replying for the catering interests, said that great 
interest had been shown in the fish-frying apparatus, He said that in 
Bradford alone there were 500 fish fryers, and the electrically-heated 
type should be in great demand. Coal and coke used with the existing 
types produced dust and dirt which could not be kept out of the cooked 
commodity. 

Mr. T. Rorrs, city electrical engineer, in proposing “ The Contrac- 
tors," reviewed the progress in electric cooking since the early apparatus 
25 years ago. The Kursaal installation was absolutely modern and was 
the product of exhaustive experiments and trials under restaurant con- 
ditions. The wiring had been carried out by his own staff. 

Mr. R. S. Downe (Brompton & Kensington Accessories Co.) said that 
in their Kursaal kitchen equipment the Bradford Corporation were 
pioneers in electric cooking on a considerable scale. Mrs. Price, the lady 
cook, had expressed her great satisfaction at the working of the appa- 
ratus. "There could be no doubt as to the economies of electric cooking, 
and especially in restaurant service. At the B. & K. restaurant kitchen 
in London they could cook 12-15 Ib. of meat and 12 grills with an expen- 
diture of one unit of energy in each case. 

Mr. P. CorriNsow, replying for the wiring contractors, said there was 
a good future for electric cooking in Bradfordand although he was the 
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Cookson becomes accountant and collector and Mr. D. Mills chief 


Secretary of the Bradford Branch of the E.C.A.. which was opposed 
to the hiring of cookers and apparatus by municipalities, he had changed 
his mind on the subject and believed hiring cookers and other apparatus 
would be a good thing for the contracting business and the advancement 


of domestic electricity. l 0. 
In our next issue we shall publish a full description of the 
kitchen equipment. 


` 


Current Topics. 
Subjects of current interest dealt with in this issue include 


the following :— 
Dr. T. F. Wall contributes an arcicle on the " Leblane-Latour- 
Scherbius Compensator " (p. 783). 
The conclusion of an article on 
lelavs," by Dr. C. C. Garrard, is given (p. 772). 


We give an abstract of a Paper on ` Electric Cooking," read before 


the Institution of Electrical Engineers yesterday evening, by Mr. 
W. R. Cooper (p. 768). 


Our Leading Article reviews the ;' Rise of the Institute of 


Chemistry " ( p. 780). 


An abstract of a Paper on “ Training for the Industrial Side of 


Engineering,” by Mr. A. P. M. Fleming, appears on p. 774. 

We give an account of the first three lectures delivered by Prof. 
Sir J. J. Thomson, O.M., F.R.S., before the Royal Institution on 
" Recent Researches on Atoms and Ions ” (p. 776). 

Companies’ Meetings and Reports.-—The meetings reported include 
those of the Telegraph Construction & Maintenance Co., Charing 
Cross, West End & City Electricity Supply Co.. Kensington & 
Knightsbridge Electric Lighting Co., Cambridge Electric Supply Co., 
Tramways, Light & Power Co., Underground Elec. Railways Co. of 
London and Waste Heat & Gas Electrical Generating Stations. 

The directors’ reports abstracted include those of the Automatic 
Telephone Mfg. Co.. Bournemouth & Poole Electricity Supply Co., 
City of London Electrie Lighting Co., County of London Electric 
Supply Co., Direct Spanish Telegraph Co., W. T. Glover & Co., 
Mackay Companies, Marconi's Wireless Telegraph Co. of Canada, 
Metropolitan Elec. Supply Co., &c. (pp. 795-799). 


PERSONAL. 


Mr. Reginald P. Wilson is now on his way back to London after an 
extended visit to South America. 

We have been asked to state that Mr. A. P. Trotter's address was 
given wrongly in the list of members of the Institution of Electrical 
Engineers ; his official address is 8, Richmond-terrace, Whitehall, 
London, S.W. 

We are informed that Mr. R. T. Durran. an English director of the 
Allgemeine Elektricitáts Gesellschaft (Berlin) and its English and 
Foreign subsidiary companies, who was responsible for the organisa- 


tion and management of the A. E. G.'s large foreign business, returned . 


recently to this country from Germany. Mr. Durran's departure 
from Germany was made possible by the kind assistance of Dr. 
Rathenau and Mr. Deutsch, the heads of the A. E.G.. who, since the 
outbreak of war, have done everything possible to assist the English 
members of their statt. 


APPOINTMENTS VACANT AND FILLED. 


A switchboard attendant is required for the Carlisle Corporation 
electricity department. See advertisement. 

_ The British Westinghouse Co., Trafford Park, Manchester, adver- 
lise rs instrument makers and improvers for instrument and meter 
work. 

Messrs, Detrey & Co., 13/14, Denman-street, Piccadilly-circus, W., 
advertise for a young man to manage electric dental engine and chair 
‘ales department of wholesale dental supply house. 

Applications are invited for the position of Principal of the Newport 
(Mon.) Technical Institute. Applications to Town Clerk by April 8. 

West Ham Corporation require a works superintendent with 
experience in electric traction work. Commencing salary £250 per 
‘mum. Applications to the Tramways Manager by March 15. 


Mr. H. Hopkinson has been promoted to the position of sales , prrpay, March 19th. 


engineer and canvasser at Walsall at £2. 7s. 6d. per week. Mr. E. 
ynon, senior sub-station attendant, has been appointed sub. 
tation foreman at 37s. 6d. a week, rising to £2, 2s.; Mr. C. W. 


" Alternating-current Reverse 


clerk. 

Mr. J. R. Lilleker has been promoted to the position of assistant 
electrical engineer, in succession to Mr. J. Williams, recently ap- 
pointed electrical engineer and tramways manager at Erith. 

Mr. H. Ravine has been appointed temporary junior charge engi- 
neer at Dover clectricity works, at £84 per annum. 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.—A 
discussion on the " Applications of Electrical Engineering. to 
Warfare " took place before the Students’ Section on Wednesday 
last, when Mr. P. R. Coursey opened the first part of the discussion, 
which dealt with “ Communications.” Mr. W. Duddell took the 
chair. Mr. Coursey stated that the Boer War furnished us with the 
first example of the use of the electric telegraph for military pur- 
poses, althouzh it had not then the reliability that was now regarded 
as essential. The heliograph was also largely used in this war and 
foreshadow ed the uses of wireless for war purposes, especially for such 
a type of campaign. In the Russo-Japanese War the telegfaph and 
also the telephone fultilled very important. functions, while in the 
same war wireless telegraphy, as we now know it, took a part for the 
first time in army cominunications. In the present war electrical 
means of communication were naturally being employed to an 
enormous extent. Five main types of electrical apparatus for com- 
munication purposes were employed by the conflicting armies :4 (a) 
Wireless telegraph ; (b) Wheatstone automatic telegraph ; (c) Morse 
sounder; (d) vibrator telegraph; (e) field telephone, the last 
two being generally combined into one apparatus. Mr. Coursey 
then continued with brief descriptions and illustrations of the most 
general types of military apparatus. An interesting discussion fol- 
lowed Mr. Coursey's remarks. The second section of the subject, 
which was entitled " The Firing of Mines and Explosives,” was 
opened by Mr. S. Killingback, who said that the advantages of 
electrical means for firing mines might be briefly summarised as: 
(a) Convenience ; (5) greater reliability ; (c) remote control ; and (d) 
simultaneous firing of several charges. Mines and explosives might 
be fired either by accumulators or by the portable hand-operated 
service dynamo. The standard types of electric fuses and detonators 
required a current of about 0-8 ampere for fusing. A short dis- 
cussion followed and the meeting then concluded. The third 
section, on “ Searchlights and Projectors," to be opened by Mr. 
E. L. M. Emtage, was adjourned to March 31st next at 7:45 p.m. 


e-a Les 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 12th (to-day). 
PHYSICAL Society, 
$ p.m. Meeting at the Imperial College of Science, South Kensing- 
ton. London, S.W. Agenda: Papers on “ The Estimation of 
High Temperatures by the Method of Colour Identity," by 
Messrs. C. C. Paterson and B. P. Dudding; “The Unit of 
Candle-power in White Light,” by Messrs. C. C. Paterson and 
B. P. Dudding; and “ The Relative Losses in Dielectrics in 
Equivalent Electric Fields, Steady and Alternating (R.M.S.)," 
by Mr. G. L. Addenbrooke. 
SATURDAY, March 13th. 
Rovarn INsTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on ** Recent Researches on Atoms and Ions,” by Prof. 
Sir J. J. Thomson, O.M., F.R.S. (Lecture LV.) 
BinMINGHAM & District ELECTRIC CLUB. 
7:30 p.m. Meeting at the Swan Hotel, New-street, Birmingham. 
Paper on “ Electric Vehicles," by Mr. W. E. Warrilow. 


MONDAY, March 15th. 


INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS. 

6 p.m. Mecting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on * Telephone Engineer- 
ing Economics,” by Mr. H. A. Smith. 


WEDNESDAY, March 17th. 


BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the University, Edmund-street, Birmingham 
Paper on " Electric Cooking, mainly from the Consumer’s Point: 

of View," by Mr. W. R. Cooper. 


THURSDAY, March 18th. 


GREENOCK ELECTRICAL SOCIETY. 
Meeting at the Masonic Rooms, 21, West Stewart-street, 


7245 p.m. 
Paper on * Suction Gas Plant," by Mr. E. P. Duck- 


Greenock. 
worth. 


ELECTRO-HARMONIC SOCIETY. 
§ p.m. Final Smoking Concert of the season at the Holborn 
Restaurant, London. 
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Before electric cooking was adopted, the average annual eost (based 


ELECTRIC COOKING, MAINLY FROM THE CONSUMER'S | on the two preceding years) with coal was as follows :— 


POINT OF VIEW.* 
BY W. R. COOPER. 


Summary.—The author gives full details of the energy consumption, 
cost per annum compared with coal, outlay and losses in cooking in a 
definite electric cooking installation. Various suggestions with regard to 
earthing of cooking plant are made and the questions of tariffs and main- 
tenances are discussed. Load curves for an average week are given. 


So far, in the cooking field, electricity has been chiefly in compe- 
tition with gas. "This competition has, therefore, been carried on 
mostly in smaller houses and flats where the gas cooker has proved 
sufficient to meet the needs of the houschold in a convenient way. 
Such houses and flats generally require an electric cooker of some- 
thing like 4-5 kw. rating. and the consumption is, say, 50 kw.-hours 
per week ; but in larger houses coal ranges are more usual, because 
the cooking is more continuous and because hot water is required in 
large quantities. Naturally the revenue from an electric cooker 
replacing such a coal range is considerably greater and more pro- 
fitable than that from a cooker in the smaller class of house, partly 
because the cooker is larger and partly because the cooking is more 
extensive. In other words, the large cooking consumer, unlike the 
large lighting consumer, has an appreciably better load factor than 
the smaller consumer. 


. 


CONSUMPTION AND COMPARATIVE COSTS. 


In the example to which the author wishes to refer, the number of 
persons normally in the household ts from eight to nine, and there is 
a good deal of cooking, though not of an elaborate kind. It therefore 
seemed desirable to put in a feirly large cooker, and one by Messrs. 
Purcell & Nobbs (made similarly by the Falkirk Iron Co.) was, there- 
fore, selected, of which the following are brief particulars :— 

Maximum loading. 
upper 2,000 watts... 


Oven lower 1,000 Ea cade ya E CHEN VS a total 3.000 watts 
Grill vs eir EPI tuu Eu RN E Ee vx ie races’ 1.500  ,, 
Two Sin. hot-plates — .............. PERDERE ea each 1.200 ,, 
One 6 in. hot-plate .......... eeeeeeeeeeeee enhn nennen enn THO ,, 


The heat of the grill is not adjustable. The hot-plates are provided 
with two resistances, which can be grouped in parallel, singly, or in 
series, to give full, half, and quarter heat respectively, which varia- 
tion is most desirable. ‘The cooker was not found to be too large for 
the work. 

Personally the author does not look upon the electric heating of 
domestic water as a proposition that is financially impracticable. It 
is a question of tariffs, With thermal-storage apparatus a practi- 
cally continuous load can be obtained. Assuming that electricity 
is already being supplied, it should be feasible to make a quarterly 
charge for a water heater of given input, on the basis of continuous 
use, at the rate of 1d. per kilowatt-hour. It is difficult, however, to 
get the station engineer to move in these matters ; although willing 
to supply energy on, say, a 25 per cent. load factor at $d. per unit, 
he sees a difficulty in supplying on a 100 per cent. load factor at jd. 
per unit. Ifa supply were not being given for other purposes in a 
house, the case would, of course, be ditlerent. 

Pending the taking-up of this matter seriously by central station 
engineers, it was thought best to install a separately-fired coke boiler 
for supplying the hot water. A No. 10 D " Ideal " domestic boiler 
by the National Radiator Company was selected, partly because it 
is provided with a flat top. 

To estimate the consumption of energy for a given household is 
not an easy matter owing to the great. variations that are found in 
the mode of living. It is sometimes stated that l kw.-hour per 
person per day may be taken as an average figure. Where the 
cooking is reduced to à minimum (for example, by having a hot mid- 
day meal and reducing the cooking as far as possible for other meals) 
this may be sufficient ; but it seems to be quite inadequate in other 
Cites, "Probably I} kw.-hours per person may be said to be low 
where late dinner is the rule. In the present instance the average 
consumption was found to be about. 2 kw-hours per person per day 
in the winter time and about. 1-6 in the summer. This figure was 
obtained with a cook who might be described as " careful.” Naturally 
the number of kilowatt-hours per person diminishes as the house- 
hold increases, and it need scarcely be said that it would be con- 
siderably greater in houses where the cooking is elaborate and where 

waste is of no account. The consumption per week was approxi- 
mately 110 kw.-hours in the winter time and, sav. 00 kw-hours in 
the summer. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
necrs. 


£ s d 

Electrical energy for light and other purposes ......... 9 0 0 

jor Gusta hag vates A A A E anaes 10 0 

COE edis A loca scars EE E pecs nnd eS adt 13 10 0 

£23 10 0 

With electric cooking the result for the year was cs follows :— 

£ &R d 

Electrical energy for light, &c., as above.................. 216 3 
Electrical energy for cooking (including fixed charge) 

5.024 kw.-hours (average price 1-04d. per kw.-hour) 21 19 0 
cl AT 1 0 0 
Coke and coal 2e xurstusekatu rae Fred esq ve iip 613 6 

£32 8 9 


| The net result is seen to be an increase in cost of £8. 18s. 9d. per 
annum over the cost of cooking with coal. 


OUTLAY. 
The ivitial outley was as follows :— 


£ & d 

EleetiiC-GOOROE sccshecc ick caw eue Pha wk va ae oin pea Spa aa 23 15 6 
MU QITOR IDOL MNT c m 2 5 0 
Wiring for supply to cooker............ esee 9 4 5 
Boiler and connecting up same  ........ eee 10 6 4 
£45 11 3 


Later, a porringer taking 800 watts and having three heats was 
added, which, with wiring. cost £4. This was found to be a great 
convenience. It should be noted that the above prices for apparatus 
are list prices. 

In the above outlay the cost of the cooker seems high, but the price 
of this part of the equipment will certainly fall as the quantities 
manufactured become greater. Moreover, there are many cookers 
on the market of lower price than the above. On the other band, 
the cost of wiring is undoubtedly a heavy proportion of the whole. 
In this particular instance the cost was increased by an additional 
switch ; but, even so, the cost of such work must inevitably remain 
high so long as engineers adhere to the fashion of using serewed tubing. 
Of course, there is the idea that the steel tube is good from the point 
of view of earthing. Actually, however, when the switch and meter 
are taken into consideration, the tubing is in most cases of little value 
for this purpose and a special earthing wire must be used. That 
being so, wood casing might be employed equally well. From the 
point of view of cheapness the author sees no reason why armoured 
cable should not be used withoft further protection. Asa rule, the 
kitchen and its surroundings have no architectural beauty, and 
armoured cable neatly fixed to the wall would not look unsightly 
(indeed, it would be less noticeable than hot-water pipes) and it could 
be fixed with a minimum of labour. A householder often does not 
mind spending a lump sum on an equipment like a cooker, but he is 
chary of spending much on what seems to him to be useless extras. 

The electric cooker gave great satisfaction to the cook, who much 
preferred it to the coal range. 


DETAILS OF COOKERS AND LOSSES IN COOKING. 


Whether an economical result is obtained in cooking depends 
largely upon the cook, and therefore things should be made easy for 
her as regards control. A main double-pole switch should, for this 
reason, be fixed in a handy position near the cooker, and a pilot light 
should be fixed so that the cook cannot help seeing whether the power 
is on or off. She should be trained to cut the supply off at this main 
switch in addition to the subsidiary switches. 

Whether it is desirable to carry the principle further and have a 
pilot light for each part of the equipment is open to question. Per- 
sonallv, provided the switches are well illuminated, the author does 
not think it is desirable to go to this complication, which, moreover, 
necessarily provides some inefficient load (though negligible in the 
series-resistance arrangement) and increases the maintenance. On 
the other hand, he feels that it is most important to have the branch 
switches in a position where they are not only easily seen, so that the 
various heats are ascertainable at a glance, but also so placed that 
they are easily operated. For this reason it is very undesirable to 
mount them, as is sometimes done, on the side of the cooker, because 
the cook will certainly avoid bending down to look at the side of the 
oven ; moreover, such switches will often be badly illuminated. lf 
they are mounte on the front of the cooker they should be in 4 
slanting position, like a table switchboard ; but this position may 
lead to the difliculty that the switches so placed are rather exposed to 
liquids spilt during cooking. Notwithstanding the advantage of 
making the cooker and switches a combined and complete unit, the 
author is inclined to think that switches are best placed on the wall 
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| it was stated that even “ if gas were provided free of cost it would 


behind the cooker, somewhat to one side, on the principle that the 
life of the cook must be made as easy as possible if waste is to be | still be far cheaper to cook by electricity ” on account of the saving 
avoided. | in the meat. Such a statement is absurd. Joints are not cooked 
As regards fuses, practice is at present divided between the use of | every day. Assuming two a week there might be a saving of, say, 
only a single fuse for the whole cooker, and the supplementing of this | 1 1b. of meat, or, say, ls. per week in the case here considered, whereas 
by a number of smaller fuses, one for each individual circuit; but the electricity bill is much greater than this figure. It is forgotten 
the tendency at present is certainly to adopt branch fuses. that the roasting of joints is but a small part of the total cooking. 
Some discussion has taken place as to whether the oven door | Such claims can only do harm to a good cause. 
should be provided with a thermometer. In the light of his experi- It is sometimes objected that the readings of a thermometer fitted 
exce the author has no hesitation in saying that a thermometer should | to the oven door are not indications of the real temperature within 
be provided. The usual rough-and-ready method of judging the | the oven and, therefore, the thermometer is undesirable. No doubt 
temperature of an oven is to open the door and thrust in the hand, | the indications are far from accurate; but they are nevertheless of 
Nobody but a cook would advocate such a method of measuring | value, because one can find by trial without much difficulty what 
temperatures, and one would scarcely expect the point to need | readings correspond to suitable temperatures. In the present 
demonstration. Yet many engineers are in favour of omitting the | instance the author found that a suitable routine. in the case of joints, 
thermometer, presumably on the score of cheapness. is first to raise the temperature to 350°F. ; the joint is then put in, 
It is sometimes said that the cook can be informed that a certain | the temperature is allowed to fall to 250?F. by switching off, and is 
temperature will be reached by leaving the oven on at full heat for | kept (by switching on the low heat occasionally) between 250^F. and 
a certain time, say, 10 or 15 minutes, and then continuing with a low | 3007 F. This is not in accordance with published directions as to 
heat. This is all very wel] if the oven is to he used merely for single | temperatures for cooking, but it may be regarded as the calibration 
joints or other single items, but even with this simple programme | of this particular oven. 2 
there is little probability of the temperature being just what is The energy required to heat an oven is not as great as might be 
required three-quarters of an hour after the joint has been put in | expected. In the present case the oven, with an input of 3 kw 
the oven. Actually, the cook is liable to have several things in the | reaches a temperature of 250°F. in 5 minutes i.e., by the expenditure 
oven at the same time, and if no thermometer is provided she must | of 0-25 kw.-hour. Even so it is preferable to avoid the use of the 
fall back on the hand test to know whether the temperature is what | oven for small operations, such as keeping dishes hot, if it is not 
it should be after the oven door has been opened half-a-dozen times. | already in use. For this purpose the author has found it nivae 
There has been much talk from time to time of the saving that is | to use what may be described as a small portable oven. It consists 
effected in meat by electric cooking. It has been freely stated, for | simply of a hood of tin plate, preferably double, which can be placed 
instance, that the loss in weight with coal or gas cooking is, say, 30 | over any hot-plate as a heating element, It is provided witha low 
per cent., whereas it is, say, 15 per cent. with electric cooking. | metal stand and deflecting plate so that the heat is not excessive near 
Actually, it is impossible to give a fixed figure. If there is much fat | the hot-plate; or an asbestos sheet may be used to give protection 
the loss will be heavy, whereas if the joint is lean the loss will be | As a rule, a hot-plate has already been in use, and can then be con- 
much less. Therefore, only an average figure can be obtained, from | veniently employed for heating this oven with or without current 
which the variations may be large. Further, the actual figure | depending on the temperature desired. 
obtained, judging by the authors experience, depends upon the It is desirable that an oven should heat up rapidly, partly because 
temperature, not upon whether the system is electric or otherwise, | this is more convenient and partly because it is more nomial, 
except possibly to a minor extent. This, then, is another good reason | Thus the heating elements should be so made that the become 
for having the oven fitted with a thermometer. The figures in Tables | effective as soon as possible after they are switched on MUROS 
I. and IL, which the author obtained in the course of ordinary | an ample input is desirable, because it is cheaper to have, say 3 kw. 
working. and which show the loss of weight, may be of interest :— on for 10 minutes than 2 kw. for 20 minutes. In oiher uns the 
A , 
Table I.— Loss when Cooking by Coal. heating up should take place so rapidly that the heat losses have not 
CL AMEN much time to take effect, after which the input can be reduced simply 
to supply these losses. For these reasons the time taken to reach a 
temperature of 300°F. should not exceed 10 minutes. Similarly, 


Original Loss. Remarks. 


Character of joint. ent 
weight. 
" 7 er hot-plates should heat up rapidly. 
Tore an ae a als The author then passes to some points in design having regard ` 
ae ndi 13 90. ui chiefly to immunity from shock, and takes instances of fittings in 
8) 7 LEE o 3 13 184 | Rather lcan which live metal is needlessly exposed or in which metal is liable to 
a) NER nos 4 9 23. become alive through bad workmanship. He then passes to the 
irat —— | question of failures of flexible conductors due to frequent bending 
Average ........ccceeeeeee 25 a matter which is liable to cause a good deal of annoyance to the lay- 
A M — ^- — | man. To test the suitability of flexible wires for use in connection 


with portable apparatus the author recently subjected a number of 
samples to a bending test, the angle of bend being about, 85 deg. 


Table IL —Loss when Cooking by Electricity. 
Particulars are given of the apparatus used and it is pointed out that 


. P | 
Character of joint. | Original . Loss. Remarks. 
weight. | : 
| | such tests would be much reduced in length by taking a larger angle 
NUTUS | icon: Percent atthe bend. Results of such tests on 17 samples of flexible are given 
(1) Rolled ribs of beef ............ 314 ^ 13 and the conclusion is reached that flexible wires sh ' 
(à | | f beari | es should be capable 
a” jh. Rai | : i : Tu mur. c emm - piece dic 200,000 bends before breaking if they are to be 
AEN | rather underdone | — In practice, flexible wires often break | or 
4 | : Bei IEP , | s often break where they become kinked 
5 T ^ d eid : l m. Joint rather fat and where the two cores are separated for leading into an apparatus. 
(6) i E SE | 4 12 141 | Joint rather fat To overcome this difficulty , Wire spirals are sometimes fitted, but 
(7 : eames 46 | lal li metal for this purpose is not very desirable, as already pointed out 
B LLL [ «nd. probably a bell-mouthed tube of ebonite for protecting the 
Average eee | c Md | separated cores and for preventing sharp bends would prove equally 
| effective. It isnot an uncommon thing to see long lengths of flexi 
Temperature too high. | | cable lying about the floors of houses for sipping Editore 2 
i Rolled ribs of beef ............ | 4 0 ! 231 course of time this flexible cable must wear and eventually develop 
(10) - j "rc | 4 i ! oot a fault. As a rule radiators are fitted with switches controlling all 
n "IMP Um | : ; 21. looi ae fat the heating elements, the result being that the flexible wire is left 
» "m : permanently alive. In the Institution Wiring Rules it is recom- 
E MUN ADBE | | 9231 | mended that radiators should be made so that they can only be 
i mE ux = - -~ | partially controlled in this way, but no heed is generally paid to this 
50°F. higher | very desirable rule. This is due to the wrong idea that convenience 


The te . . perhaps, 
emperature in the last four cases was. p p uthor (hinks: should take precedence of safety. 


than in those cases where the loss was low. This, the a 
is sufficient evidence that a thermometer is a valuable accessory, and 
that the best results in the hands of an ordinary cook cannot be 
obtained without it. With it the results are excellent. 

Extravagant claims in this, as in any other direction, are to be 
deprecated. For example, in a technical article not so very long ago 


EARTHING. 
“Tt is generally recognised, though perhaps rather vaguel 
electric cookers should be earthed so as to ensure Thun E 
shock. Unfortunately there is no authority having the power to 
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enforce such earthing. Possibly in those towns where the supply 
undertaking has a wiring department this part of the work receives 
proper attention ; but in many cases the wiring is carried out by 
contractors, even if the apparatus is obtained on hire from the muni- 
cipality. It seems that some supply authorities consider that the 
wiring is not a matter about which they need concern themselves, 
the result being that no earth connection is put in until the cook 
begins to complain of shocks. This is obviously a very wrong pro- 
cedure. The station engineer should make himself responsible for 
the earthing—indeed, he should go further and see that it has been 
carried out effectively. It is to be feared that in many cases such 
earthing as has been put in is not really etfective. For example, a 
wire is run to the iron case of the main fuses and clamped under a 
screw. This may or may not be effective, or it may give an inter- 
mittent earth. There is no question that the earthing should be to 
a water pipe, and that the etfectiveness of the earthing should be 
tested. Moreover, the earthing that is put in is often of the flimsiest 
character, and will probably one day be removed by the houscholder 
or decorator, as being due, in their opinion, to some foolish mistake. 
Earthing clips and wires should be more substantial than is generally 
the case. ‘Further, the author feels it would be an advantage if such 
chips carried a red metal label bearing the words " Earth Connection 
— Must Not Be Removed." 

As to testing, probably the simplest method is to apply the pres- 
sure of the main to the surface of the cooker through a fairly high 
candle-power carbon lamp (say 32 c.p.). If the lamp glows as brightly 
as when placed across the mains, the earthing is satisfactory. This, 
however, only holds good if one side of the system is earthed, and it is 
rather rough. It would be better to allow a current of, say, 5 am- 
peres to flow through a resistance to earth via the earthed cooker and 
to note the voltage across the resistance. The voltage, if the earth 
connection is good, would have the normal value. One sometimes 
sees unearthed accessory apparatus (such as hot-plates) alongside 
the earthed cooker. Apparently it is not always realised that the 
mixing of earthed and unearthed apparatus in this way is much more 
dangerous than to discard earthing altogether. Obviously, if the 
cook puts her hands simultaneously upon the earthed cooker and 
upon accessory apparatus which has developed an earth, she may 
receive a very severe shock. 

From this point of view there should be careful discrimination 
between apparatus which may be used in the kitchen and that which 
may only be used in other parts of the house (not in conjunction with 
the cooker) For example, on the dining-room table a fault to the 
case of a utensil is of little importance as regards shock, but it is 
otherwise in the kitchen. For this reason the plain form of wall-plug 
should not be permitted in the kitehen ; there the three-pin variety 
with earthed connection should be used, and leads should be in 
flexible metal tubing, the utensil, tubing and plug being properly 
connected together. Similarly, tumbler switches with metal covers 
should not be permitted on cooking apparatus except with an earthed 
connection. 

If the author might make a suggestion it would be that the Council 
of the Institution should draw up rules as to earthing: the proper 
methods to be adopted, and tests to be applied. And further, that 
they should go so far as to discriminate between apparatus that 
should, and that should not, be used in the kitchen, and should rec- 
commend the character of flexible cords to be used for radiators and 
similar apparatus. No hardship need be inflicted. The author feels 
that if some such step is not taken and pressed home vigorously, 
electric cooking will suffer materially in the same way as electricity 
in mining has suffered through want of earlier control. Proper 
material and apparatus is available, but control is necessary. The 
Institution could effect this control through the station engineers, 
who, as members of the Institution, should be willing to co-operate. 
At the same time the standardisation of socket connections on 
electric irons and similar apparatus might be considered. Manufac- 
turers should realise that there is nothing to be gained by every 
manufacturer having his own size and spacing of pins. To the user 
it is exasperating to have to buy a particular socket connection for a 
partieulur piece of apparatus. 


TARIFFS AND MAINTENANCE. 


Although the author does not wish to enter into a detailed dis- 
cussion of the well-worn subject of tariffs, there are two points which 
have impressed him as a consumer. The first point refers to what is 
generally known as the “ primary charge." Occasionally the con- 
sumer is fortunate enough to have the otfer of a very low flat rate. 
More generally, however, the tariff involves a primary charge which 
may depend on the ratable value of the house or upon the amount of 
lighting and plant installed, and, further, a secondary charge of so 
much per kilowatt-hour consumed. The main objection to the 
ratable value basis is that there is no true relation between assess- 


ment and the amount consumed, and it 18 not applicuus. u .... .i0n- 
uniform districts. Nevertheless, if this system becomes sufficiently 
popular to give satisfaction such criticism will lose its value. It is 
desirable, however, to look at the business which we do not succeed 
in attracting as well as at that which is brought within the net— 
indeed, the former is much the more important. As a possible con- 
sumer the author objects to paying a heavy primary charge when he 
may be using only a cooker. In comparing the cost of electric 
cooking with coal cooking this heavy charge may be sufficient to 
deter him from making the experiment with a system of which. asa 
householder, he has no first-hand experience. That is the attitude 
that must be borne in mind. 

The station engineer may reply :— - 

1. That the primary charge takes care of the maximum demand 
(fixed charges) of the lighting ; or 

2. That the primary charge takes care also of the maximum 
demand of the heating and cooking. 

3. That water is supplied on an assessment basis ; or 

4. That a man who has a high assessment deserves to pay more for 
his commodities than other men. 

That the primary charge provides for the fixed charges of genera- 
tion for the lighting load is a fair basis on which to go. In that case 
it should bear some relation to the maximum lighting load. During 
the last few years many station engineers have complained that the 
lighting load was much reduced through the use of metal filament 
lamps; yet there seems to be no tendency for the percentage charged 
on the ratable value to be reduced. For example, at Norwich the 
charge is 12 per cent., the same as it was six years ago. That the 
primary charge provides for the fixed charges of generation for the 
heating and cooking load as well as for the lighting load is obviously 
fallacious if reliance is placed on a fixed percentage. If, say, 12 per 
cent. is correct for a single cooker, it cannot be also correct for a 
cooker plus half-a-dozen radiators. ' 

That water is supplied on an assessment basis for domestic pur- 
poses is a poor argument, because this supply does not carry with it 
any secondary charge. That a man who has a high assessment 
deserves to pay more for his commodities than other men is a con- 
tention more worthy of a highwayman than a civilised engineer. lt 
is sometimes said that the prices of other commodities vary with the 
assessment. This, however, is a confusion of ideas. Prices vary 
with the locality, but if A and B live side by side in houses of different 
ratable values, the tradesman does not adjust his prices accordingly 
in serving these two customers. 

If the assessment basis is found to be generally expedient then the 
author would suggest. that the ratable value should be treated as an 
elastic quantity, subject to the discretion of the engineer. It is 
obviously absurd that a consumer should be made to pay a larger 
primary charge than is necessary simply because he has a garden. It 
is not business. The engineer should remember that a high assess- 
ment probably carries & higher load factor with it, and he should, 
therefore, try to meet the consumer as far as possible on the primary 
charge. The author thinks it would be an excellent thing if all 
station engineers were conipelled to employ electric cooking exclu- 
sively in their homes and also to pay for the energy so consumed. 
This would not only familiarise them with the apparatus, but would 
show them the defects of some of the tariffs that they try to intlict 
on other people. The engineer should at least. try the medicine that 
he himself prescribes. 

The second point that has impressed the author is the great im- 
portance of a low secondary charge, such as 0-5d. This is important 
because cooks are often wasteful, and the householder soon finds that 
it is less serious to waste a 4d. than ld. Moreover, such waste is all 
to the good for the station ; it means a higher load factor, and for 
that reason merits a lower price after a certain quantity of electrical 
energy per kilowatt has been consumed. In the case here discussed 
some of the tariffs in use by certain members of the Point Fives 
Association would have shown very little difference in the total cost 


‘between electricity and coal. This fact is surely an achievement. 


Although not closely connected with tariffs, perhaps a word may 
be said here on the subject of maintenance. In such a subject as 
electric cooking, considering our short experience, it may be a little 
difficult to form an accurate opinion on the cost of maintenance. In 
the case of the cooker to which reference is here made, over a period 
of 13 months the oven showed no defect and the grill only gave one 
partial failure. The author is inclined to think that the hot-plate is 
the most vulnerable part of an equipment. But whatever the cost 
may ultimately be, maintenance is a subject of vital importance to 
the consumer. If, say, a hot-plate, or an oven, goes wrong, the 
consumer does not like to be kept a week or more for the repair to be 
made. Moreover, he would like to know quite definitely how much 
the maintenance is going to cost him per annum. ‘It seems to the 
author that in a’ question which is of equal importance to the station 
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engineer and to the manufacturer there should be co-operation 
between the two. The manufacturer should be prepared to quote a 
reasonable figure for maintenance. t i 

more than this amount, but he is still seeking experience and he 
should be prepared to pay for it. The station engineer on his part 
is anxious to keep the consumer satisfied. He should, therefore, be 


prepared to carry out the maintenance on behalf of the manufac- 
"rer at practically cost price; but the manufacturer should not 
expect more than this. It is obviously much easier for the station 
eineer:to carry out these minor repairs than for the manufacturer | 
3 agent to do so, and such an arrangement could be made without, | 
“peer being bound to anyfiparticular type of apparatus. - The, | 
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author believes that some small move has already been made in this 
direction, but by no means adequately. 


It may very possibly cost him l 
Diversity FACTOR. 


There are still some station engineers who think that the diversity 
factor of a cooking load is not high. On the other hand, it is some- 
times stated that the diversity factor is as high as 20. This figure, 
however, is based on the maximum possible load of the apparatus. 
It is, therefore, not the true diversity factor, and is liable to cause 
confusion. ‘In small apparatus it may, perhaps, be correct to take 
the maximum possible as being equal to the consumer's maximum 
demand, but in larger types it would seem more reasonable 
to take the consumers maximum as being about 75 ‘per cent. 
of the maximum possiole. This is supported by the records 
given later. Thus the figure of 20 would drop to 15, which 
means that the load factor of the individual consumer is under 
7 per cent. In the case referred to at the beginning of this 
Paper, the maximum possible load is about 8-5 kw. The average 
consumption per day (omitting a period of absence in summer) 
is about 14} kw.-hours, giving a daily load factor of 7:1 per cent. 
If the working period of 153 hours per day is taken, the load factor 
becomes a little over 10 per cent. Since the product of load factor 
and diversity factor cannot exceed 100, it follows that the diversity 
factor of this particular type of consumer could not be greater than 
10, but it might reach that satisfactory figure. It may well be that 
the larger apparatus shows the smaller diversity factor; but the 
load factor being higher, the desirable form of load (f.e., 100 per cent. 
load faetor on the distributors) is obtained with a smaller number of 
consumers. Owing to a lack of'appreciation of these principles, 
people sometimes talk of impossible load factors of over 100 per 
cent. 

The above remarks are supported by records which the author has 
taken and which are reproduced in Fig. 1. It is evident from these 
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that the load is of a desirable kind, for it is well distributed through- 
out the day. Apart from this, two things are noticeable. The first 
is that the consumption in any part of the day varies considerably. 
For example, if the meter readings are noted three times a day at 
regular hours it is found that the amount consumed in any one of 
those intervals varies considerably from day to day. The second 
point is that the character of the load varies from day to day. Con- 
sequently the combined loads of, say, half-a-dozen consumers of this 
precise type would give a much better curve than any of the curves 
in Fig. 1 taken individually, because the “ Tuesday " of one con- 
sumer may be the “ Friday " of another. Some vague idea of this 
diversity may be gained by com bining the curves for one week. This 
has been done approximately in Fig. 2, which is the composite or 
average curve of those in Fig. 1 based on 10-minute plottings. &It is, 
of course, only roughly correct, but it shows clearly the individual 
diversity óf consumers having the same daily time-table. Actually, 

the diversity would be greater owing to different houses having a 

different time-table. When, in addition, we remember the diversity 

of different classes of consumers it becomes evident that the cooking 

load is one that is very desirable. Further, there is the important 

point that the lighting peak and the cooking peak do not appear to 

coincide, as was shown in a striking way by a diagram in Sir John 

Snell's recent Presidential Address.* This is also evident in the 

present instance from Fig. 2. Further, the average load from 

6:30 p.m. to 8 p.m. is less than would be expected. 

In conclusion, the author would express the hope that these notes 
may induce station engineers to pay more attention to cultivating 
the cooking load in general and the larger class of cooking consumer 
in particular. Electric cooking, as a load, should be a valuable asset. 
to the central station engineer, and any criticisms that the author 
has here made are merely put forward in the desire to make a good 
thing still better. . . 


* “Journal” T E.E., Vol. LIL, p. 1, 1915. 
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ALTERNATING CURRENT REVERSE RELAYS.* 


BY C. C. GARRARD, 
(Concluded from page 703.) 


CONNECTIONS OF ALTERNATING-CURRENT REVERSE POWER 
RELAYS. 


If the circuit be single-phase the scheme of connections is 
simple, the relay being connected exactly like an ordinary 
wattmeter. It will only be necessary, therefore, to deal with 
three-phase circuits. A polyphase reverse relay should con- 
sist of two, or three, separate and distinct single-phase ele- 
ments. On a three-wire system two elements are necessary ; 
on a four-wire system, or one where the neutral point is 
earthed, three elements are required. Each element should be 
fed by its own current transformer. Attempts have been 
made, by using the “reversed V " method of connection, to 
reduce the number of single-phase elements—e.g., on a four- 
wire system to use three current transformers, but only two 
reverse relay elements. Exactly the same objections apply 
to this method as apply to similar attempts to economise with 
maximum current relavs. The only safe and satisfactory 
arrangement is to use the same number of relay elements as 
current transformers. i 


Connections of Reverse Power Relays with Earthed Neutral 
Point.—In this connection it must be remembered that with 
alternators in parallel with each other, and having their 


neutral points connected, or earthed, there is a possibility of a 
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Fig. 5.—CoNNECTIONS OF THREE-PHASE REVERSE Powkg RELAYS ON 
THREE-PHASE GENERATORS HAVING NEUTRAL POINT EARTHED. 


reversal of energy into a machine at a higher frequency than 
the normal (see " Electrical Engineer," April 26, 1907). 

A scheme of connections suitable is shown in Fig. 9. Ex- 
pressed in words, the rule may be put thus: “ The reverse 
relay on a three-phase generator having its neutral earthed 
must consist of three single-pole reverse relays, and the series 
and shunt coils of these must be connected in star. The 
potential transformers feeding the shunt coils of the relays 
must also be connected in star on both the primary and 
secondary sides, as also should be the secondaries of the three 
current transformers. All star points should be earthed.” 

Connections of Three-phase Reverse Power Relays when the 
Neutral Point is not Earthed.—This condition of affairs generally 


- obtains in sub-stations where reverse power relays are located 


at the far ends of the feeders. Even if the neutral point be 
earthed at the generating station, it 18 not allowable to earth 
also at the sub-station. Many generating stations also run 
without the neutral points being earthed or connected in any 
way. It may be thought if three single-phase relays be used 
that the proper method of connection would be to conuect the 
series and shunt coils of the relays respectively in star. This 1s 
quite satisfactory as far as the series coils are concerned. With 
the shunt coils so connected, however, errors may result. 
This is due to the fact that it is impossible to make the resis- 
tances and inductances cf the three-shunt coils all exactly 


* Copyright. All rights reserved. 


alike. / It 18 just these values which are generally adjusted in 
each individual relay in order to make them true wattmeters, 
and, therefore, into true reverse power relays. The result is 
that the impedances of the three shunt coils differ from each 
other, and if thev be connected simply in star a true neutral 
point is not obtained. A phase displacement between the 
current in the series coil and the voltage applied to the shunt 
coil or non-inductive load results, and this causes accuracy 
of the relay on low power factors. It is necessary to fix 
definitely the potential applied to the shunt coils of the relays. 
This can be done as follows : To feed the shunts of the reverse 
power relays three single-phase or one three-phase delta eon- 
nected potential transformers are used. On the low-tension 
windings mid-point tappings are taken out and the connections 
made as in Fig. 6. It will be seen that the voltage applied 
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Fic. 6.—CONNECTIONS or TAREE-PHASE REVERSE POWER RELAYS WITH 
NEUTRAL POINT NOT EARTHED. 


to the terminals of the shunt coils is perfectly fixed and deter- 
minate, and depends solely on the ratio of the potential trans- 
former. Itis quite independent of the impedance of the shunt 
coils of the relays. 

The above argument also holds good when only two reverse 
relays are installed per three-phase circuit, as of course are only 
necessary if the circuit be a three-wire one. If the neutral 
point of the generator be not brought out only two reverse 
relays are really necessary, although the use of three is often 
advisable for the reasons set forth previously. If a two-pole 
reverse relay be used, however, the connections are made ex- 
actly as in Fig. 6, with one relay left out. The use of an 
auxiliary impedance coil to: form, with the shunts of the two 
reverse relays, an artificial neutral point is not to be recom- 
mended. 


LEAKAGE PROTECTION. 


A number of methods are in use at the present time whereby 
the leakage of current from an electric circuit is caused to 


A B 


Fie. 7.—D14GRAM ILLUSTRATING LEAKAGE IN THREE-PHASE SYSTEM 
WITH EARTHED NEUTRAL. 


disconnect automatically the faulty circuit from the system. 
These methods are generally in connection with three-phase 
circuits having the neutral point earthed, and more especially 
they are used in colliery installations. . 

The principle upon which most of these systems work is that 
in a three-phase circuit with no leakage the algebraic sum of the 
currents flowing at any instant is zero. Should, however, leakage 
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occur from one phase to earth, then the sum of the currents in the secondary winding is arranged symmetrically to all three 
the three phases of the cable is no longer equal to zero. The | primary wiadings. n 
apparatus being affected only by the algebraic sum of the three An interesting form of the core balance transformer is illus- 
currents is thus only brought into action on the occurrence of | trated in Fig. 10, and made by Ferranti Limited. Instead of 
leakage current. Consider the feeder.A in Fig. 7. Under | having primary windings the transformer core is in two halves, 
normal conditions the algebraic sum of the currents in its | and is clamped over the outside of the three-phase cable, first 
three phases is equal to zero. If, however, one of the phases | of all, of course, removing the armouring and copper sheathing, 
goes to earth then a leakage current, I, flows to earth and back | if used, of the cable. This transformer is exactly the same in 
to the neutral point N. It is clear, therefore, that such pro- | principle as that illustrated in Fig. 9, except that each phase 

| winding consists of only one single turn. It is obvious that it 
cannot be made to respond to such small leakage currents as 
thatshown in Fig. 9 and, in fact, the makers will not guarantee 
it to operate with a less leakage current than 30 amperes, 
which is, say, on a 100 ampere-feeder, 30 per cent. It is also 
necessary with the single turn primary transformer~to_take 


Fic. 10.—FERRANTI FIELD LEAKAGE PROTECTION TRANSFORMER FOR 


Fic. 8.—DIaAGRAM ILLUSTRATING LEAKAGE,IN Two PARALLEL 
SLIPPING OVER THE OUTSIDE OF THREE-PHASE CABLES. 


FEEDERS. 


steps to prevent the necessary asymmetrical arrangement of 
the primary windings as compared with the secondary, causing 
a current to be induced in the secondary winding in the absence 
of leakage, but due, say, to out of balance on the three phases. 
This is got over by an ingenious arrangement due to M.B. 
Field. In Fig. 1l is illustrated the simple principle of the 
transformer. With no leakage there will be no magnetism in 
the circuit a, b, c, d. There may, however, be local fluxes e, f, 
g, h due to the separate action of each core which would be 
specially noticeable if the load currents be out of balance. 
These fluxes may generate sufficient secondary current to 
operate the relay. This 1s avoided by surrounding the cable 
with an inner magnetic circuit as illustrated in Fig. 12. It 


tective apparatus can only be used on systems having an 
earthed neutral. The algebraic sum of the currents in the 
three phases of A is now equal to I amperes, and if this is of 
sufficient magnitude the circuit-breaker controlling A will be 
operated. 

In Fig. 8 the two feeders A and B are shown feeding a 
common 'bus bar—:.e., they are connected together at both 
ends, in other words, are in parallel. Under these conditions 
it is clear that the leakage current will not only flow along 
feeder A, but also in part along feeder B. If both feeders are 
equipped with leakage protective gear both feeders will be 
disconnected—i.e., both the good and the bad one. This is 
not, however, what is desired. 

It thus follows that leakage protective gear is unsuitable 
for the protection of parallel feeders. In fact, it may be 
stated that leakage protection finds its chief, if not only, field 
of application in the case of single feeders supplying isolated 


rd 


! 
l 
| 
t 
I 
I 
l 
i 
i 
t 
i 
l 
l 
l 
| 
i 
i 
, 


Fig. 11.—DrAGRAM or LEAKAGE- Fig. 12.—DIAGRAM or LEAKAGE- 
PROTECTION TRANSFORMER. PROTECTION TRANSFORMER WITH 
FrELD'S ARRANGEMENT OF INTERNAL 

MaAaNETIC SHIELD. 


Core Balanced Transformer ~ Battery 


Fr. $.—DracRAM or CONNECTIONS FOR THREE-PHASE CORE BALANCE 
PROTECTION APPARATUS. ° 


is clear from this that magnetisation due to the individual 
cable cores is confined to the inner magnetic circuit. In the 
event of leakage curreat, however, both the inner and outer 
magnetic cores are magnetised and the relay operates. 

Mention has been made above that the leakage protective 
gear can only be used on systems having earthed neutral 
.points. It may, however, sometimes be desired to operate a 
single circuit with an earthed neutral on an otherwise com- 
: pletely insulated system. To enable this to be done a one-to- 
“ance transformer can be constructed to trip the breaker | one ratio transformer may be installed having the neutral 
With a leakage current of 5 per cent. of the normal load of the | point earthed on the secondary. The secondary circuit can 
feeder, In winding the transformer care must be taken that then be equipped with leakage protective gear. 


Sections of the supply network, such as, for example, is the 
usual case in the underground system of a colliery. 

In Fig. 9 is illustrated a common form of three-phase core 
balance protection. The three phases magnetise a common 
Ton core, and under normal conditions no magnetism is in- 
uced in the same. Directly sufficient leakage occurs, how- 
ever, the core becomes magnetised, which induces a current in 
the secondary winding. ‘This current energises a relay which 
closes the tripping circuit of the circuit-breaker. Such a core 


o 
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It may be added that if the capacity current of the system 
be sufficiently large a definitely earthed neutral point may be 
dispensed with and leakage protection still used. Such a 
system may be regarded as having a neutral point formed by 
condensers, the capacity of which corresponds to the capacity 
current. This is illustrated in Fig. 13. It will be seen that 
l:akage current will flow through the condensers back to the 
system. If the condensers are of sufficient capacity to allow 
enough current to go through them the circuit-breaker will be 


Fia. 13.—DraGcram ILLUSTRATING LEAKAGE CURRENT IN THREE- 
PHASE CIRCUIT OF HIGH ELECTROSTATIC CAPACITY. 


tripped. Generally, however, the capacity current of the 


cables is much too small to allow this, and an earthed neutral is 
necessary. 


THREE TRANSFORMER METHOD OF CONNECTION OF LEAKAGE 
RELAY. 


Instead of having a special current transformer with three 
primary windings, as in Fig. 14, an alternative method of 
connection is to use three current transformers connected in 
star with the leakage relay connected across the two common 
ends. As long as there is no leakage no current will 
flow through the relay; any leakage will, however, cause a 
- corresponding current in the relay, which in its turn controls 
the tripping circuit of the switch belonging to the feeder in 
question. Such an arrangement can likewise be made to operate 


with a leakage of 5 per cent. of the full-load current of the 
feeder. 


Fia. 14.—DI AGRAM ILLUSTRATING THREE-CURRENT TRANSFORMER 
METHOD OF CONNECTION OF LEAKAGE-PROTECTION RELAY. 


This arrangement necessitates the use of the minimum 
amount of additional apparatus, as the three current trans- 
formers can be used for working the instruments and overload 
devices (such as fuse shunted trip coils). A necessary precau- 
tion to be taken is to see that the transformers correctly 
balance even with a large degree of overload. It may be 
mentioned that if leakage protection be installed it is only 
necessary to have overload protection on two phases, even 
though the neutral point be earthed. 


TRAINING FOR THE INDUSTRIAL SIDE OF 
ENGINEERING.* 


BY A. P. M. FLEMING. 


Summary.—The author divides his subject into two broad classes— 
non-technical employment and technical employment. Under the first 
head he discusses the requirements of training for trades apprenticeship, 
the value of pre-apprenticeship to training. Foreign methods of training 
and trades’ apprentice schools are dealt with. Under tho second head 
he first classifies the various branches of employment and goes on to dis- 
cuss the methods of training for these. 


The object of this Paper is to discuss the requirements of training 
for the various grades of employment in the eagineering industry 
and the lines on which such training can most effectively be carried 
out. The grades of employment to b2 consilerel may be dividel 
into two ‘classes—namely, those of a non-technical character, and 
those for which technical training is essential. The former com- 
prises skilled workmen and charge hands, and the latter such posi- 
tions as those for works and departmental managers, designers, 
lea ling draughtsmen and foremen, testers and commercial engineers. 
Preparation for “* non-technical ” positions, in so far as it is made at 
all in this country, is by means of '* tra le " apprenticeship, for which 
youths enter works'straight from school at the age of from 14 to 16, 
and are " bound” to a trale until the age of 21. For the “ tech- 
nical” positions many works provide a special practica! course, which 
may be termed “ engineering ` apprenticeship, the purpose of which 
is to afford a broad experience in manufacturing processes and 
metho:ls rather than a high degree of manual skill. To secure the 
greatest gain, both to the individual firm and to the industry a3 a 
whole, it is important to aim at training each vouth so as to develop 
to the utmost his latent ability and to prepare him most expeditiously 
for the position for which his education and ability tit him. If he 
is capable of rising from the "' non-technical” to the " technical " 
grale of employment,'and there is nee 1—a5 is usually the c:3e—for 
him in the latter capacity, it is obviously a1 economie waste to keep 
him in the ranks. If, on the other hand, he does not possess such 
ability it is equally important to train him so as to develop to the 
fullest ‘extent his capacity as a skilled workman. While it is im- 
portant to provide facilities for the able youth to rise from the ranks 
to a technical position, it is an error to assume that every trade 
apprentice is capable of so doing and to direct educational etforts 
solely to that end. The fundamental fact must be recognised that 
the majority of such apprentices will work at the bench all their lives, 
and their training should consequently be such as to fit them for this 
sphere. 

NON-TECHNICAL EMPLOYMENT. 


The ordinary workmen comprise three main classes: (a) The 
craftsman or skilled workman, (b) the specialist and (c) the unskilled 
labourer. Of these the first two classes only call for consideration 
here. i 

The craftsman and specialist require quite different knowledge 
and characteristics. The former needs to concentrate considerable 
thought upon his work, to possess initiative, delicacy of touch, 
co-ordination between hand and eye in a marked degree, a knowledge 
of drawing, a thorough experience of his craft, and a sufticient general 
knowledge to appreciate the importance and function of his etforts 
in the whole series of operations bringing about the conversion of raw 
material to the finished product. The specialist, on the other hand, 
mainly requires manual skill in a single operation, or dexterity in 
operating a machine tool, and the ability to carry out repetition work 
continuously without diminution in productive capacity. 


Selection for Trades Apprenticeship.—Fitness for any vocation 
depends upon inherent characteristics, and in this connection 
teachers who are in daily contact with youths in the elementary 
schools could render much assistance by observing those likely to be 
suited for skilled handicrafts. 


Pre-apprenticeship Training.—While there is much to be gained 
by careful selection of the youths permitted to enter the engineering 
trades, the benefit thus obtained would be enhanced by suitable pre- 
paratory training from the ages of, say, 12 or 13 to 15. In a number 
of institutions pre-apprenticeship training is provided. This 
includes some bench work in metals and wood and instruction in 
drawing and elementary engineering theory. The facilities provided 
by these schools, however, for teaching youths likely to become 


* Abstract of a Paper read before the Manchester Section of the Insti- 
tution of Electrical Engineers. 

T Recognised by the Board of Education as Junior Technical Schools, 
and including such institutions as the ''oxteth Institute, Liverpool; the 
L.C.C. Technical Institute, Paddington; Holbeck Mechanics Institute, 
Leeds ; and the newly-plannod school at Newton Heath, Manchester. 
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lost in getting to and from work, and instruction is more readily 
assimilated than by evening study. A close link is formed between 


modation for a sufficient number of youths to supply local engineering | the apprentices and the staff; the difficulties that the former 
experience in their every-day work ca consequently be more readily 


works and means for affording suitable preparatory education. This 
latter should be directed towards giving each youth a fundamental | dealt with. This method of training affords the most flexible means 
knowledge of physics and mechanics, some practice in drawing and | of dealing with special features peculiar to individual works; instruc- 
preferably some bench work. He should be taught the importance | tion need not be confined to rigid courses, but, is readily adaptable, 
of discipline and method and of economy in regard to time and effort. | for example. to the explanation of special kinds of tools or apparatus, 
While there is much to be said against early specialisation, under | and the most efticient methods of handling or assembling can be 
resent conditions the chance of a youth entering a skilled trade | demonstrated. Where a number of youths are employed in the same 
because of his vocational fitness is so haphazard that organised efforts | kind of work it is cheaper and more exvetient to teach them the bess 
are necessary to ensure the proper selection of youths. methods collectively by an experienced instructor then individually 

Requirements of Training for Trades Apprenticeship.—The author's by Sere ral people ot indifferen t ability. The close supervision pos: 

remarks under this heading are similar in character to those which he | sible in an apprenticeship school enables those opprentices deserving 
made in a discussion on the “ Education of Engineers " before the | 9f promotion to be readily selected. In this way the interest of the 
Manchester Association of Engineers, and which were reported in remainder is Inereased aud a spirit of emulation is aroused, 
THE ELECTRICIAN of November 27, 1914, p. 256. He deals with the Phe author goes on to deseribe brictly the British W estinghouse 
difficulty an apprentice often has of picking up information and | System of trales apprenticeship; this was described in the Man- 
obtaining proper instruction in many shops, and suggests that the l 
technical classes in the evening schools should deal more particularly 
with the processes, methods and tools he meets with in the shops, 
rather than the usual type of technical classes, which often have no 
direct bearing on the apprentice's work. 

Foreign Methods of Training.—The author gives the typical 
features of the training which is adopted in foreign countries. The 
German system of compulsory vocational training were dealt with 
in the author's contribution to the Manchester discussion mentioned 
‘above, and has also been dealt with in the report of fhe Verein 
Deutscher Ingenieure, to which he refers (THE ELECTRICIAN, August 7, 
1914, p. 736). In France there is no national scheme for the training 
In Paris and other industrial centres evening and 
Sunday morning classes afford opportunity for trade instruction, and 
there are certain day schools for the combined practical and trade 
instruction of young men who intend to become expert workmen or 
foremen. An example of such a school is the Ecole Diderot, Paris. 
An association* has recently been formed for the study of industrial 
requirements and of foreign methods of training with a view to 
planning a national scheme of apprentice training. In Switzerland, 
continuation education of youths embodying trade instruction is 
«arried out on a plan similar to that in Germany, and neglect on the 
part of employers or teachers to fulfil : heir obligetions in the matter 


skilled workmen are insufficient for the requirementa of the industry. 
There is need for the provision in every industrial centre of aecom- 


chester discussion previously mentioned, 
TECHNICAL EMPLOYMENT, 

The various kinds af technical employment in engineering menu- 
facture are as follows :— 

l. The works side, including such positions as works and depart- 
mental maneyers, shop engineers, leading foremen, assistants in the 
inspection, testing, estimating and drafting departments. 

2, Designers. 

3. Commereial engineers. 

Works.—The works side atfords an increasing scope for technically- 
troiped men possessing a bent for organisation, and in whom can be 
developed the capacity for handling labour and directing manufac- 
turing processes.* Such young men, after serving an apprentice- 
ship, should take up junior positions in the works, where they can 
acquire the further experience and knowledge necessary for economic 
production. The possibilities of effecting economies in the shops 
justify the employment there of young men of the best intelligence 
available in a manufacturing orgetsiisation. In this connection there 
isa growing tendency in large works—and one of which full advantage 
has been taken on the Continent—-to employ shop engineers, whose 
function it is to supervise technical details and processes, to follow 
up new desigus throughout. the various stages of manufacture, to 
investigate troubles end hitches wherever they occur, to devise 
economic methods of manufacture, and, where necessary, to alter 
existing designs so as to erable che most economic and up-to-date 
methods of manufacture to be employed. Shop engineers require 
good technical training, suitable shop praciice and drawing-otfice 


In the United States there is 23 yet no national scheme for the 
vocational training of juvenile workers; although much has been 
done in this direction by individual employers in various industries. 
In the engineering trades youths as a rule enter works straight from 
school, and in the past the general tendeney has been to produce 
specialists rather than all-round workmen. n some industrial 
«entres around which a number of comparatively small works are 
situated, special schools for the trade instruction of apprentices have 
heen established. These are usually controlled by the local educa- 
tional authorities. Apprentice schools have been established in 
many of the large engineering works. In some of these firms class 
instruction is given for a few hours each week, and practical training 
ls arranged in the works under the supervision of an instructor or 
foreman. In companies such as the Westinghouse and General 
Flectrie most of the practical experience is gained in a special training 
shop. In the former company a youth spends about six months in 
the training shop learning the use of one particular toel or process, 
and then proceeds to the main shop, where he does similar work 
under commercial conditions. He subsequently returns to the 
apprentice school and learns the use of another tool or process, and so 
till the end of his apprenticeship. Throughout this time he 
«ttends class instruction during a certain number of hours per week. 
In the General Electric Co. the apprentice spends all his time of 
training either in class or in the training shop. In the latter he is 
moved progressively from machine to machine, his proficiency being 
gauged by when he is able efficiently to * break in " the youth who 
succeeds him. A four-year period of apprenticeship is becoming 


experience. 
Design.—For this branch scientitie training is indispensable, and a 


great many technically-trained students look to it for their future 
employment. It is not sufficiently. realised that for such work 
thorough practical experience in the shops, including an intimate 
knowledge of manufacturing costs and processes, is invaluable. In 
this respect. lies the principal difference between the training of the 
designing engineer in this country end that in Germany. In the 
latter country practical experience is to a very large extent dispensed 
with, and greater weight is placed on scientifie training. 

Commercial Side.—' The need for reslly. well-trained engineers for 
the commercial side is becoming more and more appreciated by 
manufacturers. From the point of view of the technical student 
there is, however. a tendency to regerd this branch of employment 
as suitable for one who has not pursued his college career verv 
energetically, and for which strenuous training is not so essential 
as in the case of the other manufacturing positions. This is an 
erroneous idea, since sound technical knowledge and & considerable 
amount of practical training are indispensable, especially in the 
many-sided electrical industrv. : 

Methods of Training.—Of the various plans of training for tech- 
nical positions the following are those most common :— 

(a) By a trades apprenticeship combined with evening or part- 
time study. 

(^) By a short period of, say, a year in works, then a college course 
followed by works apprenticeship. | 

(c) By taking a complete college and then a works course. 

(d) By sandwiching college and works training in varying periods. 
This sandwiching system has been employed to a large extent in 
Scotland, where the method is most adaptable to the arrangement of 
college courses. It has also been employed in connection with a 
number of English technical institutions. . 


n dudes Apprentice Schools.—It will be noted that in the various 
ior Meis the combination of practical training, either in 
that most 5 E shops, and of trade teaching in class is 
school aha: for the training of workmen. The apprentice 
means of app] to works represents the simples and most efficient 
under ean ae this principle. Apprentices work in the shops 
during certaj 18 conditions for a part of each day and attend school 

* certain of the working hours. In this way there is little time 
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Spa. l : * In this connection see the Presidential E bo oe S 
Tec PI Française pour le Developement d’ Enseignement | Dawson before the Junior Institution of Eneide x > Teror 
Professionnelie oe of which are published in “ La Formation ' entitled ^ Staff Officers in Industrial Works. their Stic ene. zu 1912, 
l ! tical Training and Duties.” i peicntific and Prac- 
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(e) By taking a complete works apprenticeship prior to the tech- | attend classes for suitable instruction, which should preferably be- 


nical training. This is not a satisfactory method for training for 
technical positions in manufacturing. 

Of these plans, (a), (b) and (c) are most suitzble from the manufac- 
turer's point of view; but, whichever method is adopted, it is 
desirable that the practical training should terminete in the works, 
since a better opportunity is afforded to the student for obtaining 
perma^e-.t employment with the firm in which he has obtained his 
training. [t is also most important that the entire training be 
preceded by thoroughly sound general education. 


Technical Training.—Sirce most students have little idea at the 
commencement of their studies as to what branch of employment 
they will subsequently enter, it is impracticable, even if it were 
desirable, for college authorities to direct technical treining along 
specialised lines. On the other hand, much more could be done to 
keep before the student the importance and possibilities of the manu- 
facturing side of the industry, particularly in regard to the works 
section, as already noted. In this connection, technical studies 
might with edventege include works organisation. costing and 
estimating, and attention might be directed to trade journals with 
& view to the eppreciation by the student of manufacturing problems. 
Such subjects are zt present included only in the syllabus of a few 
of the leading technical schools. A matter of importance in con- 
nection with the technical training is the absence at present of 
effective means for eliminating at an early stage students who are 
unsuited for the engineering profession. Discrimination in this 
respect appears to be most satisfactorily effected where the training 
is carried out on the sandwich system, since the fitness or otherwise 
of many young men is not fully shown up until they attemp: to under- 
take practical training. ZEE 

Practical Training.—There is a wide diversity of opinion as to how 
long a period of practical treining a technically-educated young man 
should have and what its nature should be. Some firms adhere to 
the five-year apprenticeship scheme as applying to all young men, 
whether they are being trained as workmen or for technical positions, 
but the more modern tendency is to arrenge a shortened course for 
the latter. A man who has had his intelligence developed by a 
technical college course should be able to acquire practical ex- 
perience at 5 much quicker rate than one not so educated. A 
description of the British Westinghouse plan of training “ engineer- 
ing "^ apprentices is described. Three courses are aveileble of two, 
three and four years’ duration, the first being for thoroughly training 
technical men with an engineering degree, and the third for youths 
with only an elementary technical training. 


CONCLUSIONS. 


From the foregoing considerations the need for a clearly-defined 
plan of training youths for manufacturing employment is evident, 
and the importance of the subject justifies concerted steps being 
taken by manufacturers to plan the most suitable means of training, 
and as far as possible to ensure uniformity of action by all em- 
ployers. In the case of the '* rank and file " of workers it is first of 
all important to secure youths of the soundest character and highest 
intelligence, bearing in mind that it is underlying characteristics 
rather than manual skill that determines the quality of the work- 
man. In the selection of youths employers should realise their 
individual responsibility and appreciate that every inefficient youth 
admitted to engineering employment is a handicap to the industry. 
Special pre-apprenticeship instruction is desirable, both as a means 
of preparation and also of determining fitness for entrance to works. 
The various difficulties that this instruction presents could generally 
be surmounted by close co-operation between employers and educa- 
tional authorities in industrial centres. 

Having secured suitable material for trades apprenticeship, the 
function of the subsequent training is two-fold. One is to select 
those youths who possess the ability to profit by technical instruc- 
tion, and to provide for such youths facilities for their advancement 
to positions where their capabilities may be fully utilised. The 
other is to train youths lacking in such ability so as best to fulfil 
their function as workmen. In the efficient training of the latter 
two requirements must be provided—manual experience and trade 
instruction. fn regard to manual instruction, a separate training 
shop in a works offers many advantages ; and, failing this, a special 
apprentice instructor. These means are, however, not widely 
applicable, and in their absence it is necessary for each employer to 
take steps to ensure that the foreman and works staff give personal 
attention to the training of the apprentices under their charge. In 
most enginceriug works such attention is almost entirely lacking. 

Wish regard to trade instruction, the evening technical classes 

available m most industrial centres are quite unsuitable. Such 
education should be made directly applicable to the trades of the 
district, and apprentices should be compelled by their employers to 


arranged during the daytime. 

The apprentice-school method of training offers many advan- 
tages, and, while most adaptable to works of large or moderate size, 
it should not be impracticable even with very small works. The 
author is of the opinion that in this method will be found the solution 
of a great many of the difficulties connected with apprentice train- 
ing; and if put into effect by a large number of firms on generally 
uniform lines much benefit might be indirectly obtained for the 
industry as a whole. In this connection, a series of handbooks 
dealing with instruction for apprentices in each of the engineering 
trades would be of considerable value to apprentices and teachers 
alike, would serve to keep instruction throughout the industry of the 
same character, and would prevent teachers drifting from *' trade” 
into *' technical " instruction, a tendency which is almost inevitable. 

As regards “‘ engineering " apprentices, it is not so important that 
the training be arranged on such uniform lines in different works as 
in the case of trades apprentices, on account of the widely differing 
range of experience that ditferent firms have to offer. Some guidance 
as to the duration of apprenticeship and conditions cf employment 
would, however, be desirable. Attention is directed to the value of 
scientifically trained men in works organisation, and to the fact that 
except in isolated cases the technical colleges have neglected to give 
attention to this field of employment. 

In conneciion with the training for all positions, whether 
technical or non-technical character, the importance of securing the 
best possible material cannot be over-emphasised, and it is short- 
sighted policy for employers to place any obstacle such as financial 
restrictions in the way of admitting promising young men to the 
industry. | 

As to the economic importance of training apprentices, money and 
service thus expended may be viewed in the light of an investment. 
Individual employers reap direct benefit due to the fact that trades 
apprentices, as à result of carcful training, mature at an earlier age 
than those not so trained. Also, owing to their ability to read 
drawings and make shop calculations, they require less supervision 
and assistance from their foremen. The quality of their work is 
superior, and, apart from saving direct labour costs, indirect ex- 
penses may be favourably affected if the principles of efficient work- 
ing have been taught. Improved relations between employers and 
employés may be looked for as a result of this attention to juvenile 
labour. 

As to the industry generally, improved labour would be a favour- 
able influence in international competition. Also, by securing 
uniformity in quality of training among manufacturers the tendency 
for workers to move around from works to works in search of wider 
experience would probably be reduced, and, as an indirect result, 
considerable economy would be effected, the cost of engaging and 
discharging workmen being very much greater than is usually 
thought to be the case. The development of each worker to his. 
greatest efficiency and usefulness would be a National gain. 


RECENT RESEARCHES ON ATOMS AND IONS. 


On Saturday, February 20th, at 3 p.m., Sir J. J. Thomson, O.M.,. 
F.R.S., began at the Royal Institution a series of six lectures on 
" Recent Researches on Atoms and Ions.” We give in the following 
lines an abstract of the three first lectures so far delivered. Mr.. 
Everett was in charge of the experiments. 

Defining the sense in which he would use the term “ ions," Prot.. 
Thomson remarked that every charge of electricity, however large, 
was believed to be built up of a number of unit charges, all equal and 
similar to one another, the unit charge being a definite thing which. 
could not further be sub-divided. The ion was something carrying 
some of these charges, and the character of the ion was determined 
rather by the charge than by the carrier, which might be a minute 
corpuscle, an atom, a molecule, a particle of dust, &c. Some ions 
carried hundreds and a thousand of charges; but he would confine 
himself to ions of a few charges. The conception of the ion was due 
to Faraday, and the names ion, anion and kathion (which were better 
distinguished as positive and negative ions now) were due to Whewell. 
Faraday came to the idea of ions from his electrolytic studies. The 
lecturer would chiefly deal with the better understood ions of gases ;. 
they could more conveniently be studied and controlled, since the 
gas pressure and other conditions could so easily be varied. It was 
difficult to realise at the present time what an enormous step the 
introduction of the ion had meant. 

For his demonstrations, Sir Joseph proceeded, he would chiefly 
make use of the eleciroscope of J. Zeleny, of Yale College. a This was 
of the usual type, but was provided with one gold leaf only of a 
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-peculiar shape. The leaf, G (Fig. 1), was suspended from the-col- | ionisation was confined to the air quite close to the window. Putting 
‘Jector, plate C at the top of the spherical bulb in front of another | a thin plate of quartz on the top of the window also stopped the effect, 
vertical plate, H, inside the bulb, which was charged to 100 volts— | because the quartz was likewise opaque to Schumann rays. Whilst, 
-4., from outside. Above C was an earthed metal plate or shield of | however, Röntgen rays appeared to ionise all the gases tried, the 
gauze, S. The gold leaf now was so twisted through 90 deg. in its | Schumann rays seemed to be unable to ionise certain gases, helium, 
-upper portion that it struck the plate H edgeways when attracted ; | for instance. In concluding the first lecture, Sir Joseph mentioned 
jt would, therefore, not stick when repulsion set in in the next | that the radiations given off by hot metals were ionised, positive ions 
moment. Thus the leaf flew back ; but when leakage of electricity | being mainly produced at lower, and negative ions at higher tem- 
was possible between C and S (outside the bulb) the leaf would again | peratures. This was demonstrated by charging the Zeleny electro- 
‘be attracted and repelled; it would, therefore, continue to | scope, connected to a hot wire, positively or negatively, and watching 
oscillate—at a slow rate, once only in five or more seconds, e.g., when | the rate of discharge ; the oscillations became very rapid at white 
suitably "adjusted—and the experiment would repeat itself auto- | heat. 
matically. There wasalso a slight sticking between the leaf and the | — In the second lecture, Sir Joseph returned to the peculiarity that 
plate H owing to a kind of coherer effect, and to minimise this effect | certain radiations were able to ionise certain gases, but not others. 
the plate H was covered with paper painted with Indian ink (con- | His own recent experiments had been made with Róntgen rays pro- 
taining a little gum). duced by very slow kathode rays. It was convenient to express the 
This electroscope was used for demonstrating ionisation by various | energy required to ionise atoms of gases, i.e., the energy required to 
means. A match was lighted and approached so that the hot gas | separate a negative particle from the atom, in volts, the figure 
played upon'the collector plate C ; the air between C and 5 was then | meaning the number of volts through which a unit charge would 
sufficiently ionised to call forth a leak and oscillations of the ele*- | have to fall to acquire an amount of energy sufficient to effect ionisa- 
troscope. There would, of course, always be a very slight and slow | tion. In the case of mercury vapour when exposed to radiations 
deak in ordinary air which was faintly ionised. When a current of | which had passed through quartz (quartz light), that energy or 
air was blown through the space between C and S, the electroscope | ionisation potential was small, only 4-9 volts, according to Steubing. 
did not oscillate; when a tube containing polonium was inserted | The following values had been found by J. Franek and G. Hertz* :— 


in the air pipe, oscillations started ; when the air was passed through | Element Hg. N. 0. H. A. Ne. He. 
an electric field (between a charged wire within the pipe and the pipe | Ly, .... 49 ... 75 .. 99... 110 ..120 .. 160 ... 20-5 
A oer rrr 2,536... 1,600 ... 1,333... 1,090 ... 1,000... 750 ... 600 


itself, which was metallic in that portion), after having passed over 
the polonium tube, the oscillations stopped, because the charged 
particles were now filtered out of the air. That the ionising 
particles were really produced in the air was proved by another 
experiment. A vessel containing an earthed plate and a wire 
joined to the electroscope was exposed to Róntgen rays. The elec- 
troscope oscillated, the leak this time being in the air within the 
vessel; when the vessel was evacuated, the oscillations stopped. The 


Whilst thus mercury vapour could be ionised by 4-9 volts, and the 
alkali metals probably by lower volts still, nitrogen required 7-5, 
oxygen 9, hydrogen Il, and the inert gases, argon, neon, helium, still 
higher volts; it might be expected that they would be more difficult 
to ionise, since the electric discharge made the rare gases so highly 
luminous. Thevalues of in the second row indicated the particular 
wave-length in each case which was connected with the corresponding 
ionising volts (I.V.) by the formula I. V. —12-2 1,000/A.. The A (in 
Angstrom units) were calculated by this formula, and the connection 
was based upon the * quantum law "—-according to which light was 
made up of bundles of definite amounts of energy depending upon 
the wave-length, the smaller the A, the greater the energy. The 
energy of light required to ionise a gas should be equal to the energy 
contained in that bundle of light. Thus light of 1 — 2,536 was able 
to ionise mercury vapour, and such light was also able to pass through 
quartz. Nitrogen required A—1.600 for ionisation; quartz was 
opaque to this light, 1,800 being about the limit of transparency for 
quartz (quartz not being transparent for shorter waves), and 1,200 
for fluorspar; hydrogen required A = 1,090, and to this wave-length 
even fluorite was opaque. Experiments with quartz and fluorite 
light confirmed these conclusions. Satisfactory light experime its 
had not vet been made with the inert gases, but chlorine could not be 
ionised by Schumann rays either. 

There was more in this, however. The wave-length of the ionising 
potential for mercury, A = 2,536, corresponded also to one of the most 
brilliant. mercury spectrum lines. Experimenting with kathode rays 
of different energies, Franck had found that the line 2,536 did not 
appear as long as the energy remained below 4-9 volts. Thus the 
ionisation was closely connected with the radiation. In his own 
experiments (above alluded to) Sir Joseph had tried energies from a 
few volts up to 3,000 volts, and he had confirmed a view he had put 
forward three years ago (in the " Phil. Mag.”’), that the emission of 
the characteristic racliation marked the return of a negative particle 
into an atom which had been deprived of an electron. Every atom 
re-acquiring its negative charge gave out a characteristic radiation, 
and, from measurements of the energy of this radiation, the number 
of atoms ionised by the kathode ravs could be deduced. But an 
atom could be ionised in different ways, and the electrons could be 
taken from the different rings of electrons surrounding the nucleus. 
When the electron was near the surface, a ‘soft’ radiation of little 
energy was sufficient to effect the separation. When the electron 
was near the centre, more work and a “hard” Róntgea radiation 
were required. 

One of the most famous cases of ionisation by quartz ultra-violet 
light was that observed by J. Stark, who exposed vapour of anthra- 
cene in a quartz vessel to the light of a quartz-mercury lamp. In 
the demonstration Sir Joseph inserted two electrodes into the quartz 
vessel, earthed the one and connected the other to the Zeleny elec- 
troscope, which started very slow oscillations (one in 25 seconds). 
This conductivity acquired by the anthracene vapour, Prof. Thomson 
remarked, was very difficult to explain. The quartz light in this 
case had a A of about 2,000, and should, therefore, not be able to 
ionise anything except mercury vapour. Now, the actual ionising 


‘polonium had a much shorter range than the Réntgen rays; for when 
Sir Joseph took the polonium tube in his hand and brought it up to 
the collector plate C, he had to bring up C within a few millimetres 
"before any oscillations were observed. 

Röntgen rays were an extreme case of light, Prof. Thomson con- 
tinued, and experiments were made to demonstrate that different kinds 
"of light differed in their ionising effects. A spark was produced 
between zinc electrodes. and the (moderately ultra-violet) light of 
the spark was focussed by a quartz lens on a plate of zine placed on 
the top of C ; this zinc was charged. When the charge was negative, 
the electroscope oscillated; when positive, it hardly moved. The 
-oscillations were also stopped when a plate of glass was interposed 
(because glass absorbed the rays, which were powerful enough, how- 
ever, to penetrate through air to a certain distance). When the glass 
was interposed, the reversal of the charge of the zine did not make 
any difference. With a piece of brass (instead of zinc) the oscilla- 
tions were much slower. The active wave-length of the zinc-spark 
light was about 2,000 Angstróm units. In the next demonstrations, 
Schumann rays, A = 1,200 units, produced in a Lyman bulb, were used. 
The zine spark also contained Schumann rays; but as they were 
stopped by most bodies and by one or a few millimetres of air already, 
these rays had not entered into the last-mentioned experiment. The 
Schumann rays were very difficult to work with, for this reason, white 
fluorspar (not the ordinary green or violet mineral, which is chemi- 
cally calcium fluoride, but is called also fluorite) being apparently 
the only solid transparent to them, and even this material was not 
always suitable. The Lyman bulb was a vertical tube, closed at the : 
top by a thin window of fluorspar; the one electrode was an alumi- 
nium wire; the rays from that wire passed (within the bulb) up a 
vertical capillary tube which, higher up, was surrounded by the other 
electrode, a ring of aluminium, so that the rays struck the window 
from below. When a current of air was so blown through a glass 
tube that it swept the ionised air immediately above the fluorspar 
Plate from the surface of the window, that current of air discharged 
the Zeleny electroscope. ‚When the current was passing à little above 
the Üuorospar plate, hardly any effect was observed, because the 


* Verh. Deutsch. “ Physik. Ges.," May and June, 1914. . 
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potential of anthracene wasgunknown: but, from the analogy of 
other hydro-carbons no ionisation should be expected. He thought 
the conductivity observed was of a different kind. Anthracene 
vapour might polvmerise to fine dust particles (solid or liquid) when 
exposed to ultra-violet light. and might then emit negative electricity, 
just as metals did (photo-eleetrie effect). That question might be 
decided if the speed of the particles could be measured in an electric 
field, because dust ions moved only at about a thousandth of the speed 
of the particles of genuine ionisation. 

The lecturer then passed to another method of producing ionisa- 
fion -namelv, be splashing or bubbling. The pioneer in this field 
had been Faraday, who investigated the electrification produced by 
forcing steam through the narrow passages of the Armstrong hydro- 
electric machine, whieh he (Sir Joseph) hil never seen. Later 
Lenard hed studied the anomalous electric conditions existing at 
the foot of a waterfall, lonisation, Lenard concluded. took place 
where the water struck obstacles, These comparatively rare ions 
were intermediate between the common big and slow ions, moving 
at the rate of } em. per second, and the 1.000 times faster small 
ions. ‘There was a gap between these two classes of ions, Tn the 
demonstration a jet of water was made to fall on a metal pan con- 
nected to the electroscope. This experiment was very susceptible 
to slight impurities in the water. Lenard himself had been puzzled 
to ascertain why experiments succeeding in. Heidelberg had failed 
later on in Bonan. until he found that the Bonn water was more 
impure. Sir Joseph had observed that the addition to water of a 
trace of rosaniline (not otherwise detectable) would spoil the splash 
ionisation. When sulphuric acid was added to distilled water the 
splash ionisation ceased; when more acid was added, it reappeared, 
more faintly, though, nad with reversed sign : one part in 2,000 pro- 
duced this reversal. The bubbling effect was analogous, Kelvin 
had first studied it with air and weter; petrol did not show it ; and 
it was characteristic thet substances like water and alcohol, dis- 
tinguished by abnormally high specitic inductive ce pacity and large 
surface tension, gave ionisation by splashing end bubbling. Sir 
Joseph suggested that the atoms of boilies of normal inductive 
ce pacity. were eleccrically neutral, whilst the atoms of abnormal 
Inductive capacity were individually charge l. some positive, some 
negative. 

The ionisation by bubbling had an important bearing on the con- 
troversial question whether or pot there was ionisation accompanying 
chemical combination. In. many eases chemical reaction was cer- 
tainly accompanied by bubbling, and the ionisation observed might 
then be due to bubbling, as. for instance, when hydrogen was gene- 
rated from zine and sul hurie acid where very many very small bubbles 
were prodxeed. But in other cases bubbling was excluded. Thus, 
a piece of yellow Phosphorous placed in a glass tube not only became 
luminous when air was passed over, but the air became also ionised. 
By blowing hard L. Bloch* had separated the phosphorescent cloud 
from the phosphorous, le»ving a dark space several metres log 
between them. When a wire electrole was dipped into the dark 
space the eleetroscope indicated no iocisatien ; when an electrote 
was dipped elo inte the green phosphoresceree, ionisstion was 
observed. The cloud probably coataired an unstable phosphorous 
oxide which was boing oxidise t to PO, "This seemed to be a case 
of ionisation by chemical combination: but in similar experiments 
with sulphur end arsesic Bloch hed observed luminescence without 
ionisation, and the question was not settled yet, whether chemical 
combination. in the absence of bubbling, photo-clectric eects, &c., 
would alone give rise to ionisation. 

Further discussing this problem in the third lecture, Sir Joseph 
said that, 10 years ago, chemical action hed largely been accepted 
es one of the most efficient means of producing ionisation, and he 
should then have spoken in much less uncertain terms: but many 
of the experiments relied upon were vitiated by spurious effects, 
There was bubbling in wet gas reactions, and the 'heat of many 
other reactions would liberate electricity. In. the generation of 
hydrogen from zinc and hydrochloric acid there was much bubbling, 
and if that ionisation (which the lecturer demonstrated) were a 
genuine case of chemical effect, it should also occur with zinc and 
gaseous HCL But in that case Bloch had not found any trace of 
ionisation, nor hwi the lecturer ever observed any ionisation when H 
sad Cl combined explosively under the action of light, and when the 
vapours of NO oxidised to the brown NO, [n the demonstration 
the NO was made to escape between the collector E and shield S of 
the electroscope. The decomposition of the gaseous nickel carbonyl 
under deposition of a nickel mirror did not produce ionisation either, 
pad Bloch had failed to observe ionisation when Marsh'8 gas (AsHy) 
was burned and a porcelain dish was hell in the flame to obtain a 
mirror of arsenic, The consideration of the energy involved in these 
rerefions, moreover, did not support the assumption of ionisation 

* Compt. Rend.” 147. p. 842, 1908; further researches in “ Ann 
Chim. Phys.” 1900 and following years. 
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by chemical reaction. The chectrification of an atom of oxygen 
required at least 9 volts; but when by hydrogen and oxygen com- 
bined, the energy liberated was on that scale less than 2 volts. There 
was not sufficient energy available for elecetritfication therefore; but it 
had already been mentioned that the most electropositive alkali 
metals might be electrificl by less than 4-9 volts (the minimum so 
far known require: for the electrification of mercury vapour). That 
argument. would only dispose of the question, however, if we imagined 
combination (marriage) between the gaseous atoms to take place in 
the haphazard rush of the one past the other, whilst combination 
really took place near the walls of the confining vessel or round 
nuclei. 3 

The possibility of ionisation by chemical reactions was not alto- 
gether to be dismissed. Tt had been shown that the energy corre- 
sponding to the mercury line 2,536 was 4-9 volts. That was ultra- 
violet light; infra-red light of about three times the wave-length, 
7.500 Ångström units, had only one-third of that energy, viz., 1-6 
volts, and vet such light could produce ionisation. This was demon- 
strated with the aid of a rubidium cell, i.e., a glass bulb, coated inside 
with a rubidium mirror which was carthed, whilst an insulated elec- 
trode, joined tc the eleetroscope, extended into the interior of the 
bulb. "The bulb was placed inside a box provided with a window of 
red glass. and the red light sent through the window by a lamp ora 
lighted match was sufficient to make the electroscope oscillate. The 
rubidium cell was indeed much more sensitive to light than the 
human eye, and the liquid alloy of potassium and sodium (which 
resembled mercury) was also most sensitive. Haber and Just had 
experimented with such cells and had observe ionisation as soon as 
bomine vapour (or other active gas) was admitted into the cell; 
they had considered this as proof of chemizal ionisation. It might 
possibly be so. But he himself (Sir Joseph) had observed that the 


cells (Rb or K-Na) had given off negative electricity even when kept 
in perfect darkness (a photographie plate had remained quite free 
from fog) and in the most perfect vacuum. The electrification ob- 
served had been strong and had become stronger still on admission 
of hydrogen. 

The question was not clear, therefore, and they had to remember 
that the immense influence of gas filins entered into these problems. 
He (Sir Joseph) had said that a hot platinum wire gave out electricity; 
but it was true that this effect was reduced to 1/1,000,000 of its value 
when the wire was carefully treated with nitric acid to remove all 
traces of hydrogen. Similarly the photo-electrie emission. from 
rubidium was exceedingly futile; there were as many failures as 
suceesses in the experiments, and that was apparently due to the 
action of a gas filin on the metal. If the metal were coated with a 
tilm of positively-clectritied gas, these gas particles would help to pull 
off negatively-charge:L particles which could not escape otherwise, 
so that the effect need not really be photo-electric. Hallwachs and 
G. Wiedmann had indeed failed in the rubidium experiments when 
they hat most carefully removed the gas filin. 

Passing to another aspect of the phenomenon, Sir Joseph ex- 
plained that a certain amount of energy was required to separate the 
positive and negative electricity in an atom, and the amount of 
electricity which should escape on dissociation could be calculated. 
The dissociation gave very little electricity, because even in à gas, 
strongly electritied by Röntgen rays, not I part in 1,000,000 was really 
electrified. The following formula was due to Boltzmann :— 

w 

N,V _ maet? 

NN, w/RO 
V was the volume of the gas, N, and N, the number of negatively and 
of positively-electritied particles, N, the number of particles not 
electritied, w the work required to ionise the gas (the ionising 
potential, e.g., 4-9 for Hg), a the radius of the electrified atom, 


^ Rethe gas constant, e the logarithmic base, aud @ the abso- 


lute temperature. The formula concerned the ideal state which 
might never be reached; for hydrogen and oxvgen might remain 
together uncombined for a century unless stimulated by a catalyst, 
just as water would remain safely in a tumbler unless the tumbler 
were tilted or a siphon introduced. Yet Boltzmann's formula was 
useful to calculate the electrification in hydrogen or oxygen in à gas. 
‘At 2,000°C. there would be one charged particles for 74,000 uncharged, 
that is to say, a much stronger electrification than would be pro- 
duced by Röntgen rays. At (^C. there would be no conductivity in 
a gas, there being one charged particle only in 10?* uncharged par- 
ticles, i.e., about one charged particle per litre of gas. considering that 
the cubic centimetre of a gas contained 10!9 particles, A tempera- 
ture of 2,000 deg. would be approached in a Méker gas burner, and it 
was shown with the aid of the electroscope that the conductivity of 
the hot gas (sucked through the plates) went up two or three times 
when some sodium chloride was burned in the flame. . 


(To le concluded.) 
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THE N.C.E.D. STANDARD HEATING PLUG. 


We have received particulars from Mr. A. Nichols Moore, borough 


electrical engineer of Newport, Mon., of the heating plug which he . 


has adopted as the standard for that town. We do not doubt that 
there are many engineers who have experienced a difficulty in 
obtaining a satisfactory heating plug of the hand-shield type for use 
in private houses. There are undoubtedly plugs available which, 
unfortunately, are inadequate in their design for the purpose ; and 
there are; on the other hand, plugs which, although adequate from 
the electrical point of view, are more suitable for application in 
workshops than on domestic circuits. Mr. Moore, being faced with 
this difficulty. has endeavoured to improve in design upon a heating 
plug which Messrs. Chas. Joyner & Co. manufacture. 

Details of this plug are shown in Fig. 1, in which it is seen that the 
knob is made of ebonestos, and is fitted with a substantial fibre 
shield. The pins are of ample proportions. The body of the socket. 


* 


3; No 8 Wood Screws. 


Inlet for Flex. 


Detted lines show portion 
of knob cut away for Flex. 


Countersunk Hole 
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7 for Wood Screw. 


Fre. 1.—Detatis oF 20-AMPERE PLUG. 
(Half full size). 


Is of porcelain with a brass cover, and the porcelain bears the legend 
that the plug is not to be used for lighting. Views of the plug are 
seen in Figs, 2 and 3. 

The particular advantages of the plug are substantial construction 
ard ample capacity for all radiator circuits; this is important. 
because consumers often double the capacity of their radiators 
Without altering their plugs. The cover is practically unbreakable. 
The Home Office hand shield has been adopted, and the plug top can 
be withdrawn by means of the knob, which is substantial, without 
any danger of injuring the flexible or getting a shock. Provision is | 
made for using a substantial flexible, which is a point Mr. Moore 
considered of particular importance, as flexibles inferior in quality 
and insufficient in capacity are so frequently used. No earthing 
Pin i8 provided, but this is scarcely necessary on circuits which are 

purely for domestic heating purposes. 


. F. J. Turquand. 
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Mr. Moore's experience is that contractors very generally buy the 
cheapest and shoddiest heating plugs they can for private installa- 
tions, such plugs being inadequate in capacity and defective in con- 
struction and material. Often, also, they put in plugs similar in 
size and appearance for both standard lamp circuits and radiator 
| circuits, the result being that consumers can easily use the heating 

circuit for lighting purposes. If prices for lighting and heating differ 
considerably, as. for example, lighting at 41d. per unit and heating 
at Id. per unit, the total annual loss to the electricity department so 
caused may be considerable. Of course, when the attention of the 
consumer is called to this improper use he explains it away by saying 
that he did not understand that there was any difference in the 
circuits. 

The only criticism we have to offer is that, in our opinion, the 
sockets come rather too near the surface of the porcelain. We 
understand, however, that this point has alrcady been observed, and 
it is intended to remedy it. 

The plug above described has now been adopted as tle standard 


| 


Fic. 3.—Vik&w or PLUG AND 
SOCEET APART. 


Fic. 2.—Vikw or 20- AMPERE 
PLUG. 


plug in Newport, and in order to enforce its use a special clause. has 
been included in the Corporation regulations for supply. 

As this is a special type of plug, the cost of manufacture is in- 
creased unduly by the fact that special tools are required. We under- 
stand, however, that if a number of engineers could see their way to 
adopt this plug, not necessarily as a standard, but to such an extent 
as would ensure a reasonable demand, the manufacturers could 
overcome the difficulty in the cost of manufacture. We do not doubt 
that many engineers will be interested in the design and may wish 
to adopt it for their own undertakings, so perhaps they will com- 
municate with Mr. Nichols Moore on the subject. 


— — —-—— ——— 
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THE RISE OF THE INSTITUTE OF 
CHEMISTRY. 


Although chemistry in one branch of electrical work is 
very closely allied with the practical application of elec- 
tricity, it is generally looked upon as a science with which 
the electrical engineer need not trouble himself very greatly. 
We do not agree with this view, for chemistry is likely to be 
more closely associated with electricity in the future than in 
the past. Apart, however, from the technical aspects, 
we think it desirable to call attention to the work of the 
Institute of Chemistrv, as this runs parallel with work 
which engineers have often wished could be carried out in 
the electrical profession. This subject has been brought 
to our notice recently by the “ History of the Institute " 
which has now been issued and which has been compiled 
by the registrar, Mr. R. B. PiLCcHER. It is a book of more 
than usual interest, because it shows the difficulties that 
must always arise during the first steps of organisation. 

Although some of the greatest triumphs of chemistry were 
brought about at quite the beginning of the nineteenth 
century, chemistry as a science and as an industry is really 
quite young. This will be apparent when we say that the 
Chemical Society was not founded until 1841, and the 
Pharmaceutical Society of Great Britain was founded in the 
same year. Atthattime the young chemist was looked upon 
with no favour; indeed, he was regarded by his friends as 
an eccentric young man who would never do any good for 
himself. Such a calling was beset by many difficulties. 
There were scarcely any laboratories for practical instruction, 
and such as existed were very badly equipped, so that 
students who had the means to go abroad went to work 
under LIEBIG or WóHLER in Germany, or under Dumas in 
Paris. Gradually, however, things improved, and then it 
was that the need was felt for proper qualifications. The 
question was raised by the Fellows of the Chemical Society 
in 1867, but the Council of that Society decided that nothing 
could be done by them in this direction. The question 
remained, therefore, in abeyance until 1876, when further 
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difficulties became apparent on account of the Sale of Foods | nection with electrical engineering. Here, however, it 
and Drugs Act which had been passed the previous year. , seems that we have greater difficulties than with applied 
This Act led to prosecutions, which frequently failed owing | chemistry. We think it may be said that there is greater 
to discrepancies in analysis, showing lack of competence | variation in electrical work than in chemical work, and 
on the part of analysts. Moreover, the trades affected | consequently it is more difficult to apply tests of competency 
formed organisations for mutual defence, and much capital | to electrical engineers than to chemists. The Institution 
was made out of any variance of opinions amongst scientific | of Electrical Engineers is, of course, now doing something 
witnesses. On this account Dr. ALDER WRIGHT suggested | by means of examinations to limit the class of Associate 
the formation of a guild for the purpose of granting licences ; Members to those who have certain qualifications, but these 
to duly qualified persons, thus giving a guarantee of their | tests can only be of a very general character, and in any case 
competence. It was also felt that men possessed of private | the Institution has among its members so many who were 
means, or who were engaged at certain laboratories, were | elected before these examinations were put into force, that 
prepared to do work at unduly low fees, and that in some | it will be a considerable time before these tests can have 
cases the flow of work depended upon whether reports were | anything like their fulleffect. Thisis one reason why any 
favourable or the reverse. Although the nature of the | society which attempts to require very definite qualifica- 
report is not likely to influence the expert who writes at | tions for membership must start from the very beginning 
the present day, there is still a difficulty in some cases in | with those qualifications. Some attempt, as is well known, 
regard to low fees. For example, the fees charged by the | has been made during the last few years to raise the status 
National Physical Laboratory are far lower than could be | of consulting engineers by means of an Association. There 


charged by any consultant, and have given rise to difficul- | is no doubt that the result has been beneficial, but many of 
ties in recent years. the difficulties which were experienced by the Institute of 


Some attempt was made to form a special class of the | Chemistry in its early days have also been experienced by 


Chemical Society, members of which were to have certain | the Association of Consulting Engineers. 
qualifications, thus forming a strictly professional class. | Those who have not realised the difficulties which must 


But the Council of the Chemical Society found it difficult | always arise when an attempt is made to improve the status 
to take any action in this direction, and consequently a | of any branch of professional endeavour would do well to 
series of committees was formed which ultimately drew up | read the “History of the Institute of Chemistry” before 
8 scheme for the formation of the Institute of Professional | deciding whether such steps as registration of duly qualified 


Chemists. The memorandum and articles of association | electrical engineers is in any way practicable. 


were drawn up, and application for incorporation was made 
to the Board of Trade, but here an unexpected difficulty 
arose. The term “ chemist " had already been appropriated 
by the Pharmaceutical Society, and the Board of Trade 
took the view that the proposed title could not be accepted, 
as it would cast a doubt on the fitness of the Pharmaceutical] 
Society to perform their duties, inasmuch as it was the duty 
of that Society to see that consulting chemists were fully 
qualified. We think it is very unfortunate that the 
Pharmaceutical Society did not give way on this point. So 
far back as 1788 there seem to have been misconceptions on 
the subject, for Dr. GEoRcE BERKENHOUT wrote that people 
Imagined that chemistry belonged exclusively to physic. 
This idea largely prevails even at the present day, with the 
result that the general public connects the term “ chemist ” 
with pill making as often as not. Owing to this appropria- 
tion of the term, the proposed new body was named the 
Institute of Chemistry. 

After the necessary formalities had been brought to a 
successful conclusion the Institute began at once to set its 
house in ord , one result being that the Council did not see 
their way toWect a certain number of its early supporters, 
as their qualifications did not appear to be sufficiently good. 
This action naturally produced a certain number of mal- 
contents. Later, as is welt known, the Council introduced 
certain rules of professional etiquette, and has continued 
d on increasingly useful work up to the present 

ay. 

The point has often been raised whether it would be 
Possible to carry out some corresponding scheme in con- 


REVIEWS. 


cone of the undermentioned works can be had from Tug Evectricran Offices, post 
ee, on receipt of published price, ag 3d. for books published under 2s. Add 


10 per cent. for abroad or for foreign books. 
——i Peer 


Samuel F. B. Morse: Letters and Journals. By E. L. Morse. 2 vols. 
Pp. xxi.+440 and xiii.j-548. (Boston: Houghton, Miffin Co.) 


31s. 6d. net the set. 

These two volumes are unquestionably well worth reading, 

notwithstanding their dimensicns. S. F. B. Mcrse had the 
great gift of expressing himself well on paper, so that the 
stream of letters and journals which flowed from his pen, for 
some periods continuously, at other times intermittently, forms 
a really interesting record, and gives an insight into the psycho- 
logy of a man who lived from 1791 to 1872, who saw many 
historical scenes and who met many men of renown, not 
only in his own country, but also in England, France and 
Italy. 
One cannot help being strongly impressed with Morse's 
character. He was deeply religious (of a Puritan or almost 
Jewish type); he was full of energy and persistence, and a 
keen optimist, notwithstanding his many disappointments. 
On the other hand, he had an extraordinary belief in his own 
capabilities, self-confident to an absurd degree, and apparently 
at times almost locked upon himself as a new Messiah. He 
Seemed quite incapable of appreciating or understanding the 
work of other men, especially if thev happeaed to be com- 
petitors ; nor was he very ready to give full credit to his own 
helpers. | | 

The first volume shows the struggles of Morse as a portrait 
painter, the second one deals with his troubles as a telegraph 
inventor. This latter volume is especially interesting, in that 
it throws considerable light, on the rise of the American myth 
that Morse was the true inventor of the electric telegraph. It 
is hardly necessary to say that the author of this work is a firm. 


182 THE ELECTRICIAN 


, MARCH 12, 1915. 


believer in his father’s pre-eminence. This is not to be won- 
dered at. Mr. E. L. Morse is evidently a most devoted son ; 
but, unfortunately, this causes him to be a most biassed and 
untrustworthy historian. Still, it is possible to gain from 
Morse’s letters, and from other statements, a very clear notion 
cf what he actually succeeded in doing with the electric tele- 
graph, and thereby of ascertaining fairly satisfactorily his true 
position as an inventor. ! 

Morse's attention was drawn tc the subject of electric tele- 
graphy in 1832, when, during a voyage from Europe to the 
States, a Dr. Jackson, of Boston, entertained his companions 
one evening with an account of Prof. Henry's researches on the 
electromagnet, which had been published the previous year, 
and in which Henry had demonstrated the possibility of 
actuating an electromagnet when included in a long electric 
circuit. The author, in dealing with this discourse, states that 
Jackson was speaking of the. discoveries of “ European ” 
scientists, but that is nonsense ; the only man who had really 
studied electromagnets before 1832 was Henry, and obviously 
Jackson was far more likely to know of Henry's work than of 
that of anv European scientist. 


This talk of Jackson impressed Morse, and apparently he 
almost immediately conceived the idea of utilising the motion 
of an electromagnet armature, when the circuit was closed, 
to make a mark on a moving slip of paper, and he saw that by 
closing and opening the circuit any definite number of times he 
could obtaiu a corresponding number of marks on the paper 
slip; also by separating grcups of marks by varying lengths of 
intervals or spaces it would be possible to signal and record 
any particular number. Morse proposed to use a special 
dictionary, in which every word was numbered, and to transmit 
messages by this numerical code. 


Having conceived this idea, Morse was forced for various 
reasons to allow it to lie fallow for three years ; but during the 
autumn of 1835 he wa* able to commence the construction of 
an apparatus embodying this conception, and by the beginning 
cf 1836 he had it ready for testing. Morse had obviously no 
knowledge of electrical matters, for he attempted to work his 
instrument with one primarv cell, and he had no idea how to 
wind an electromagnet. The result was that he found his 
arrangement would not work satisfactorily with even 40 ft. of 
circuit. It is most remarkable that an intelligent man should 
have had in his mind for three years the conception of an 
apparatus for the recciving and recording of electric signals 
and yet that he should never have attempted to learn some- 
thing regarding the manipulation of electric circuits and 
regarding the peculiarities of electromagnets! Luckily for 
Mcrse, he happened to mect a Prof. Gale, of New York, at this 
juncture, and called him in to see the new apparatus. Gale, 
unlike Morse, was no amateur, but a competent scientific pro- 
fessor, with a full knowledge of electrical matters. Gale 
promptly pointed out Morse’s absurdities and drew his atten- 
tion to Henry’s researches. But, more than this, Gale set to 
work to assist Morse to construct a more practical instrument, 
though it was not until September 2, 1837, that this new 
instrument was sufficiently complete for demonstration. The 
general principle of this apparatus was the same as Morse's 
first abortive attempt. The armature was attached to a long 
pendulum, the free end of which carried a pencil that pressed 
on the moving slip of paper. "When the circuit was closed the 
pencil made a transverse line, when the circuit was opened a 
spring drew the pencil back again ; so that, as the paper was 
moving all the time, the pencil drew a V each time the circuit 
was momentarily closed and opened. 

This instrument worked over a line 1,700 ft. in length at the 
first demonstration. On this occasion a Mr. Alfred Vail was 
present, and being immensely impressed with what he saw, 
and also having a knowledge of mechanics, it was soon after- 
wards arranged that he should join Morse and Gale in develop- 
ing this new instrument. There cai be little doubt—though 
the book is silent on this point—that the new design of instru- 
ment, which for the first time made the Morse system the 


simple arrangement known now, was due to Vail. The longand | 


clumsy pendulum was done away with, a lever was fixed to the 
armature, and its free end carried a steel pin. When the 
armature was attracted this steel pin pressed against the paper 
slip, and, there being a groove in the guide wheel opposite to 
this pin, à raised mark was formed—or `“ embossed "—on the 
slip. At the same time Morse and his colleagues introduced 
the use of the ‘‘ dash ” as well as the “ dot," and worked out 
the Morse code which to-day is universally used, though it was 
by no means the first to appear. | 

This new instrument was exhibited in 1838, but, owing 
mainly to the extraordinary inertia of the American public and 
Parliament, Morse was unable to obtain sanction for the 
erection of a public line until 1814, 12 years after the first con- 
ception entered his head. 


The claim for Morse's pre-eminence rests on two assumed 
facts: (1) That his system was invented in 1832 and preceded 
any other system ; (2) that, though the last to come to the 
front, the system, when it did so, entirely wiped out every other 
system, and in a very short time was the only telegraph in 
existence. Both these suppositions are absolute fallacies. In 
the first place, it can only be termed pure bluff to claim that à 
piece of apparatus which assumed a practical form in 1837 
was invented five years before, because the inventor conceived 
the idea then, although he had shown himself incompetent to 
design the practical instrument in 1836. But, putting this 
point aside, it must be remembered that both Schilling, of 
Russia, and Ronalds, of London, had erected and demonstrated 
practical electric telegraph systems in 1825—quite as complete 
as Morse's in 1838— seven years before Morse even dreamt of 
such things. And though Ronalds system entirely dis- 
appeared, this was not the case with Schilling’s. Not only had 
the latter received an order from the Czar to connect St. Peters- 
burg with Kronstadt early in 1837, which only fell to the 
ground owing to Schilling's death in August of that vear, but 
it was a demonstration of the Schilling system which impressed 
W. F. Cooke in 1836, and started him working out the svstem 
which, with Prof. Wheatstone's assistance, was installed on 
the London & Birmingham Railway between Euston and 
Camden Town in 1837, on the Great Western Railwav between 
Paddington and Drayton, and on the Blackwall Railway— 
where the traffic was controlled by this electric telegraph—in 
1839, and was actually in practical work over hundreds of 
miles of line before Morse erected his first line. 


It is true that with this system of Cocke and Wheatstone 
galvanometers were utilised as instruments and not electro- 
magnets, and that the signals were transient and not recorded ; 
but 1t was then, and is still, recognised that recorded messages 
are in the immense majority of cases unnecessary. Even with 


the Morse system*the number of sounders far exceed the | 


number of recorders in use. Actually the Morse instrument 
never gained complete supremacy over the single needle gal- 
vanometer at any time, nor ever will. In fact, when one con- 
siders that every submarine cable uses a galvanometer as & 
receiver and not an electromagnet this second claim on belia!f 
of Morse sounds ludicrous. 


One can only repeat the old saying that no one man can 
claim to be the inventor of the electric telegraph. The idea 
had its roots in the scientific laboratories of the world, and 
those who were pre-eminent in advancing this idea were Volta, 
Oersted, Schweigger, Gauss, Henry and Wheatstone ; whilst 
the practical installation of such a system is due mainly to 
Schilling, Steinheil, Cooke and Morse, of whigh Morse was 
in every way the latest, in most ways the least, though his 
instrument was the simplest. 

It must not be forgotten that a complete telegraph system 
includes the battery and the line as well as the instruments. 
Morse used the Grove battery, an English invention, and he 
adopted the use of an overhead line in 1844, which method had 
been patented in England by W. F. Cooke in 1842, so that at 
the most Morse’s claim as inventor only applies to the instru- 
ment, and the practical materialisation of this idea was as much 
due to Henry, Gale and Vail as to Morse. 

LLEWELLYN PREECE. 
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THE LEBLANC-LATOUR-SCHERBIUS COMPENSATOR. 
BY T. F. WALL, D.SC., D.ENG. 7 


Summary.—The author outlines the theory of this compensator and 


then supports the theory by experimental results. 


On a previous occasion* I suggested a simple explanation 
for the action of the Leblanc-Latour-Scherbius compensator. 
This apparatus seems likely to find extensive application as a 
means of improving the power factor of induction motors, and 
it has been throught desirable to obtain some experimental 
data in support of the theory. This has been done, and the 
results are given in the following. 

It will be convenient first to re-state the theory and then to 
describe the tests. In its simplest form the compensator may 
be represented as in Fig. 1, which shows an arrangement similar 
to the armature of a Gramme ring machine, with the exception 
that the conductors are laid in holes in the iron core at about 
half the radial depth. The commutator is provided with three 
brushes mutually displaced by 120 electrical degrees. These 
brushes are connected to the secondary member of the induc- 
tion ¥motor, and therefore receive three-phase current of 
frequency corresponding to the slip of the induction motor. 
The three-phase current will produce a rotating field in the iron 
core. There will be a certain amount of leakage flux—that is, 


flux linking individual conductors without combining to form 
4 rotating field. For the present this leakage flux will be 
neglected. i 
, The compensator may be arranged on the shaft of the induc- 
tion motor, in which case its speed will vary with the load ; or 
it may be driven by a separate small induction motor, in which 
case its speed will be practically constant. 
Let f be the frequency of the supply mains, 
-nı the synchronous speed of the motor in revolutions 
r second, : 
p the number of pairs of poles of the motor, 
^; the speed in revolutions per second of the rotor, , 
8 the slip of the motor, 
P. the number of pairs of poles of the compensator. 
Then f=n,p : and s- (n, —n,)/n,. 


The frequency of the currents supplied to the compensator 
will be (n4—n,)p — sn,p— sf. l 

The speed of the rotating field in the compensator will be 
3[[p. revolutions per second—that is to say, the speed in space 
of the rotating field. is dependent on the slip of the motor, 
but not on the speed of the compensator. The magnitude of 
the rotating field will depend, of course, on the magnitude of 
the secondary current in the induction motor, and on the per- 
meability of the iron core of the compensator. | 


* "Journal," Institution of Electrical Engineers, Vol. L., p. 362. THE 
EOTRICIAN, Vol. LXX., p. 844. 
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Let F be the magnitude of the rotating field which 19 pro- 
duced in the iron core of the compensator, the speed in space 
of. this field being sf/p; revolutions per second. In what 
follows it will be convenient to consider the compensator as 
star wound, and to deal with the line current and the equiva- 
lent star volts per phase—that is, the voltage between two 
brushes divided by 4/3. | 

Let us consider the following cases :— 

1. The Compensator is Standing Still.—The rotating field 
produces a pressure which is the E. M.F. of self-induction of the 
winding, and is equal to kFs//p., where k is a constant. In 
Fig. 1a the vector OA shows the current per phase, OB the 
E.M.F. necessary to overcome the resistance, and BC the 
E.M.F. necessary to overcome the E.M.F. of self-induetion— 
that is, OC gives the E.M.F. per phase at the terminals of the 
compensator when the compensator is standing still. 

2. The Compensator is Driven at the Speed sí[p. Revolutions 
per Second in the Same Direction as the Rotating Field.—In this 
case it is clear that the field F is stationary with respect to the 
winding of the compensator, and therefore cannot induce an 
E.M.F. in that winding. The result is that the E.M.F. of self- 
induction disappears and the compensator acts like a pure 
ohmic resistance. The vector diagram for this case will be as 
shown in Fig. 18, the current now being in phase with the 
terminal pressure. | 

3. The Compensator is Driven at a Speed Greater than sf/ Pe 
Revolutions per Second in the Same Direction as the Rotating 
Field.—The rotating field will now revolve, relatively to the 
compensator winding, in a direction opposite to that of case 1. 
Consequently the E.M.F. induced by the rotating field must 
be in the opposite sense to that induced in case 1. The vector 
diagram for this case will be as shown in Fig. 1c, the vector BC 
being drawn in the opposite sense to that of Fig. 1a. The result 
is that the current will lead on the terminal pressure, and by 
sufficiently increasing the speed of the compensator the angle 
of lead can be made to assume, within limits, any desired 
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Case 3 represents the conditions under which the com- 
pensator is used in practice. If n, denote the speed of the 
compensator in revolutions per second, the relative speed of 
compensator and rotating field will be n.—-sf/p., ie, the 
E.M.F. induced in the winding of the compensator will be 
proportional to n, (1 - sf/p,n,). | 

For the case in which the compensator is fixed on the shaft 
of the main motor, the speed of the compensator will be 7, \ 
— ni (1— 5), and the relative speed of compensator and rotating 
field will be n,(1—s)—sn,p/p,. Hence the E.M.F. induced in 
the winding of the compensator in this case will be proportional 
to m[1—s(1+p/p:)]. | 

In testing the above theory the aim was to keep the mag- 
nitude of the rotating field constant, or, what was of course the 
same thing, to keep the current constant, and by driving the 
compensator at different speeds above and below that of the 
rotating field to find whether the magnitude of the pressure 
induced in the compensator windings was proportional to the 
relative speed of the compensator and rotating field. The test 
was also intended to show that when the compensator was 
driven at a speed greater than the speed of the rotating field 


and in the same direction the phase displacement between the 


induced pressure and the current was of the opposite sign to 


that occurring when the compensator was driven at a lower 
speed than the rotating field. 


The induced pressure was of the same order of magnitude as 
the drop across the brushes of the compensator, and it was, 
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therefore, very desirable that the effect of variations of the 
brush contact resistance should be eliminated. For this reason 
the test was made as follows: The voltmeter leads were 
attached to the brush spindles, and the brush contact drop was 
included in the measured pressure (Fig. 2). The compensator 
was driven at a constant speed, and the frequency of the cur- 
rent was varied over a wide range. In this way the speed of 
the rotating field was varied over a correspondingly wide range 
above and below the speed of the compensator. (Care was 
taken, of course, to ensure that the direction of rotation of 
the rotating field and the compensator was the same.) Two 
wattmeters were included in the circuit in order that a check 
might be obtained on the iron losses due to the varying relative 
speed of the compensator core and the rotating field. The 
complete diagram of connections is given in Fig 2. 


The compensator used was wound for four poles. The cur- 
rent was kept constant at the value of 49-5 amperes per line 
throughout the test. The speed of the compensator was also 
kept constant at a value of 800 revs. per min. The frequency 
of the current supplied to the compensator which would pro- 
duce a field rotating at 800 revs. per min. would be 26-6 cycles 
per second. 

The results of the test are given in the following table :— 


Cahier: Frequency | Speed| Relative Volts Equiva- 
S of currents of speed of across two lent 
creel supplied to | rotating| rotating brush star 

Ro com- field field and com-| spindles, volts, 
p pensator. | R.p.m. | pensator. V. V.=V/V3. 
Anti 
Anti- Anti- /Clock- | clock- 
clockwise. clockwise! wise. | wise. 
800 10 300 500 sei 2-81 1-62 
see 15 450 350 iss 2-20 1-27 
20 600 200 is 1-83 1-06 
25 750 50 iss 1-43 0-826 
26 780 20 -- 1-40 0-81 
27 810 aes 10 1-40 0-81 
30 900 .. | 100 1-67 0-96 
35 1,050 ww. | 250 1-91 1-10 
40 1,200 .. | 400 2-39 1-38 
45 1,350 .. | 550 3-05 1-76 


50 1,500 e 0800, 3-64 2-10 
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It is clear that when the compensator is standing still tbe 
winding acts like a choking coil, and similarly for speeds of the 
rotating field greater than the speed of the compensator. 
When the compensator speed was less than the speed of the 
' rotating field, the reading of the wattmeter W, was less than 
that of W., and the current in the compensator was lagging 
behind the terminal pressure. When the compensator speed 
was greater than the speed of the rotating field, the reading of 
W became greater than that of W,—that is to say, the current 
was leading on the terminal pressure. 

In Fig. 3 the values of the star volts V, are plotted against 
the frequency of the current producing the rotating field. 
When the value of the star volts is a minimum it is clear that 
the volts must be in phase with the current, and obviously 
this minimum value of the star volts will be the drop due 
to the brush-contact resistance and the ohmic resistance 
of the compensator windings. 


Now, this combined value 


of the brush contact resistance and resistance of the windings 
is constant for all values of the speed of the rotating field. 
Further, the volts induced in the compensator added 
vectorially at right angles to the volts due to the resistance 
must clearly give the terminal volts. Hence, the induced 
volts at any speed may be obtained by subtracting the square 
of the minimum volts as given in Fig. 3 from the square 
of the terminal volts at the required speed as given by 
Fig. 3 and taking the square root of this difference. Thus, 
from Fig. 3 the volts drop due to brush contact resistance 
and to the resistance of the windings is 0-8 volt. Ata 
speed of the rotating field of, say, 1,200 revs. per min. (i.e, 
supply frequency /—40), the volts given by Fig. 3 are 1338. 
Hence, at 1,200 revs. per min., the induced volts are 
4/ 1-38? — 0-8? — 1-12, and the direction is such that the current 


| is lagging on the terminal pressure. In Fig. 4 the values of 


0 10 20 A 30 40 50 
Supply frequency. 
NoTEe.—Frequency corresponding to the speed of the Compensator is shown at A. 
Fic. 3. 


the induced E.M.F.'s obtained in this way have been plotted 
against the frequency of the current producing the rotating 
field. It will be seen that the induced E.M.F. becomes zero 
when the speed of the rotating field is about the same as the 
speed of the compensator. 

It is interesting to work back to the curve of Fig. 3. Let N; 
be the speed of the rotating field in revolutions per minute, and 
let V; volts be the value of the induced E.M.F. at that speed. 
The straight line of Fig. 4 crosses the abscissa axis at the point 
corresponding to 804 revs. per min., and consequently the 
equation of this line is (N,—804) tan a=V;, where a is the 
angle of inclination of this line to the abscissa axis. If V, 


Leading. 


Veits. 


Lagging. 


represent the constant value of the volts drop due to the 


windings, the equation of the curve of Fig. 3 is 

Ve=V24+V2 
—(N —804)? tan? a+ V,?, 

or V2/V,?—(N,—804)2/(V,2/tan? a) =1. 

This is the equation of a hyperbola of which the apex is at 
N,=804: V,=V,. 

So far the influence of the iron losses has been neglected. 
The iron losses are supplied electrically, and may be taken into 


resistance of the brush contact and of the compensator 


account by assuming an equivalent increase of the resistance of 


EE 
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the cireuit—that is to say, for values of the supplv frequeney TO THE EDITOR OF THE ELECTRICIAN. 

different to that corresponding to the speed of the compen- | Sır: In Dr. Marchant's interesting letters he seems to con- 

sator, the effective resistance of the compensator winding will | sider that the variations of signal strength at night disposes of 

he increased. For example, 1t was found that at the supply | the surface wave theory. 

frequency /—10 the power component of the voltage, as| I cannot help thinking the following facts are in favour of 

deduced from the wattmeter readings, was about 1-01 instead | Baily and Sommerfeld's theory :— 

of 0-8, the value at the synchronous frequency. The wattless 1. When a balancing capacity is used to replace the earth 

component of the voltage at the frequency 10 would then be | connection, results are not so good. 

about 1-26 instead of 1-41. At supply frequencies more nearly 2. Directive signalling with horizontal antennas show that 

corresponding to synchronism the effect of the iron losses on | the carth is playing an important part in the process. 

the values of the wattless volts given by Fig. 4 would be 3. Practically no aerial is required to receive signals. 

correspondingly less. 4. There is the question of the earth's curvature which no 
other theory seems to meet, without making a great many 

separate assumptions. 

I prefer to accept P. Epstein's view, that the surface wave 
has a component parallel to the earth's surface, and this can 
travel along, irrespective of any curvature.—-I am, &c., 

Mill Hill, March 8. W. H. F. Murpocu. 


CORRESPONDENCE. 


——.$-—— 
THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig: In closing my contribution to the discussion of this 
subject and following up my letter in your issue of Feb. 26th, I 
think it right to explain that the view I take of reflection of long 
electric waves from the boundary of a layer of ionised air, 
whether the incidence of the waves is one side or the other of 
the critical angle, is that such reflection. if anv, has practically 
no bearing on the optical problem of reflection of light waves 
from the surface of separation of two transparent media of 
different constants. In the latter case the wave lengths are far 
more comparable with the thickness of that molecular con- 
struction which constitutes the surface of separation. Im 
comparison with such a surface the wave front of an electric 
wave of the order of a mile in length is a totally indefinite 
quantity, and the assumption that optical laws would be 
followed appears to me to involve a hopeless mix between the 
molecular and the gross. In other words, whatever the sharp- 
ness of definition of the boundary, it is hopelessly swamped by 
the absence of corresponding definition in the wave front or 
anv part of the wave. But let me hasten to add that I fully 
appreciate the merits of Dr. Eccles’ contribution to physical 
literature in so far as he has set out a mathematical demonstra- 
tion leading to the remarkable result of a wave propagation, 
possibly exceeding that of light. 

With reference to Prof. Marchant's letter in your last issue, 
and his reference to my theory of transmission, [ may say 
that, though only recently completed, the theory is not exactly 
new, as will be seen on referring to my Paper on " Wireless 
Interferences,’ A.D. 1911, in the “Journal” of the LE.E., 
Vol. XLVIL, p. 139. I may say at once that the theory is 
capable of mathematical demonstration, and can also, I think, 
he experimentally proved (or disproved) in the laboratory. It 
ls really à particular case of a linear oscillator having some 
special and rather remarkable properties of radiation and 
absorption. I am hopeful that it will materially change 
accepted views of the theory of wireless signalling in general. 

As bearing on your Editorial remarks in your last issue 
emphasising the remarkable inter-relation between processes 
applicable to transmission and those applicable to reception, 
SA Ry I would go further and suggest that the necessity for 
one to two inter-related functions at the same time, one 
VA a to the transmitter, and the other to the 
Ín wireless ore any real progress can be made in many directions 
MES P, work, has been the source of most of the 
slow atid i3 falls, and has rendered progress comparatively 
pintto the ae As an illustration, it is only necessary to 
iniustis - add of proving the advantage of making a 
simultaneously ong pure trains of waves, unless a change is 
trains and nad me at the receiver to adapt it to suit long 
Marchant’s euler I still perceive in the discussion on Prot. 
practically all ES the want of recognition of this principle in 
Investigations "s proposals made for further experimental 
theories to assist lence the great desirability of reasonable 
i decns st in framing the methods of investigation, and 

olding waste of time and "—1 & 

Cambridge. M | energy.—I am, &c., 

8^, March 6, J. E. TAYLOR. 


GROUPING OF CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin : The recent discussion on the grouping of cells makes 
one wonder if questions of this kind are of real use in examina- 
tion papers. In actual practice, I suppose that not one elec- 
trical man in 1,000 ever has to solve a problem of this kind. 
The problem is not even educative in its nature, as it leaves the 
ordinary student with the idea that resistance in the cells is 
somehow an advantage, whereas in most cases one wants as 
little resistance as possible there. 

It has been stated somewhere that the theoretical men told 
Edison in the earlv davs that, to get the best results out of his 
dvnamos, he would have to make the internal resistance equal 
to the external resistance : in other words, that he would have 
to waste half of his power in the armature. Fortunately, 
Edison was able to see that there was a nigger in this sugges- 
tion; but the incident shows the kind of notions that students 
mav form from the solution of certain kinds of examples. | 
Probably many learners have grappled with problems re- 
lating to the grouping of cells with a hazy idea that something 
awful would happen if a high-resistance circuit were connected 
up to a low-resistance battery, and when thev find that prac- 
tical men do not trouble about such things thev come to the 
conclusion that what is right in theory is wrong in practice, 
and that an ounce of practice is worth a ton of theory. 

Would it not be better to select exercises for students which 
would bear on the practical work that they would do later, so 
that they might feel that the theory of electricity was so closely 
connected to the practice that they could not be thought about 
separately ?—1I am, &c., 


Tynemouth, March 4. C. TURNBULL. 


———— — ——— — —— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Mr. Dunton, in his letter appearing in your last issue, 
takes himself too seriously. I was interested in his original 
contribution only to the extent that he made reference to the 
examination in electrical engineering conducted by the Citv 
and Guilds of London Institute, as I happen to be familiar with 
the particular question set in their elementary examination 
either two or three years ago, to which he made reference. In 
view of the period that has elapsed since the question was set 
Mr. Dunton shows himself to be considerably behind the times 
in now venturing forth to inform the City and Guilds exam- 
iners of the error of their ways. i 

On reading and re-reading Mr. Dunton's first letter I quite 
failed to grasp what his real object was in raising this question 
and was therefore impelled to write the letter of which he com- 
plains so bitterly in your last issue, in the hope that I might 
elicit some really useful information from him. Instead of 
that he gives me advice which in all humility I am prepared to 
accept. I have re-re-read the whole series of letters appearing 
over Mr. Dunton's signature, and have discovered such a 
striking resemblance between the salient features in each that 
I have thought it worth while to record these for the benefit of 
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your readers (the italics are mine) who will, no doubt, he able 
to form their own conclusions as to Mr. Dunton's real object 
in referring at this date to a question which is hardly of 7 live ' 
interest. 

]. ** As the rule taught even in the latest text-books could 
onlv give a correct answer bv accident, perhaps vou will allow 
me to state the following very easy rule of my own, which is 
demonstrably good for every case. . . Fora demonstration 
that my rule must hold good in every case Z must refer your 
readers to my pamphlet on the ` Grouping of Electric Cells. 

2. " He (Mr. W. Tolmé Maccall) tells me that the usual rule 
for finding the regular group that will give the greatest current, 
becomes correct if we consider the geometric al instead of the 
arithmetical nearness, and offers me further enlightenment on 
the matter bv private correspondence. As manv of vow 
readers must know it is unnecessary for me to accept this offer. 
since the fact he refers to was my own discocerg. T was first 
stated and proved in my little work on the ‘Grouping of Electric 
Cells; published by Spon in 1906. . . . Mr. Maceall also 
offers me enhghtenment on the subject of irregular grouping ; 
but this is another matter that I think was first dealt with by me. 
Indeed, I had published letters on this matter a year or two. pre- 
vious to the publication of my work above referred to, and I dealt 
w K i very fully in C "ha pter TIT. of that work." 

" But here again (as in two previous cases) he (Mr. W. T. 
Maceall is merely stating facts that were proved in my pamphlet 
over eight years ago. 

Really, Mr. Dunton, this is quite painful, and even unneces- 
sarv, reiteration, and in indirectly suggesting in vour last letter 
that the Citv and Guilds of London Institute should revise 
their svllabus to make specific reference to vour rule, vou surely 
indicate that vour sense of perspective is not all that it might be. 
I have an idea that the examiners, in framing their questions for 
the elementary examination, desire to ascertain whether the 
student is familiar with fundamental principles, and that they 
have little interest in cumbersome rules—if I am to judge by 
Mr. Dunton's exposition of his rule—appearing in obscure 
pamphlets. I may, of course, be wrong in having such an 
opinion. 

I should like, in conclusion, to suggest respectfully to Mr. 
Dunton that 99-99 per cent. of the really " live "' electrical 
engineers of the present day have no more interest in that 
fascinating subject embraced by the title “ Grouping of Cells’ 
than they have in other kindred problems. such, for example, 
as " Is the moon made of green cheese 7" Mr. Dunton has 
clearly shown himself to be the odd 0:01 per cent., and as such 
he deserves all the honour that is due to him.—-I am. &e., 

Kenilworth, March 9. A. P. Youna. 

(" Omega.) 


LEGAL INTELLIGENCE. 


[mer ced 


Tungsten Drawn Wire.-— Petition for Licence. 


As stated in our last issue, Mr. Justice Warrington has reserved his 
decision in the petition by the Robin. Electric Lamp Co, (Ltd.) for a 
licence to make, use and vend tungsten. wire in accordance with the 
inventions covered by the Tungsten Lamp Association patents or any of 
them, upon payment of ©“ such royalties as shall in the circumstances be 
decme I reasonable." The petition was opposed by the British Thomson- 
Houston Co, (Ltd.) and Siemens Bros. Dynamo Works (Ltd.) 

Mr. Bousfield, K.C., Mr. G. Cave, K.C.. M.P., and Mr. R. Frost appeared 
for the petitioners; Mr. Walter, K.C., Mr. J. H. Gray and Mr. E. Lunge 
for the British Thomson-Houston Co.: and Mr. Colefax, K.C., and Mr. 
Hume for Siemens Bros. Dynamo W orks, 

Evidence was given by Mr. Ceci, Dovenas FALCKE, secretary of the 
Robin Electric Lamp Co., who stated that the Association's list price for 
lamps with a voltage of 200 to 250 was 2s. 8d., and for lamps of a low 
voltage 2s, 2d. The Association firms issued rules for the re-sale of 
Tungsten lamps, 

Mr. Cave called upon the other side to produce a copy of these rules. 

Mr. Warrkk said he did not care for the Tungsten Lamp Association. 
He did not produce the rules, 

Mr. Cave said: Witness had obtained what purported to he a copy, 
and this was hande d to the judge, Loge ther with the price lists of the 

" Mazda," “ Wotan,” © Osram " and " Ediswan " lamps, which showed 
that the prices were all the same. 

Mr. FArckE said his company gave an experimental order for lamps 
With squirted wire, and these were made at Is. 4d, each for low voltage 


lamps, and 1s. Gd. for high voltage lamps Messrs. Siemens made lamps 
for them with a voltage of 105 at the price of, he thought, about: Is. 8d. 

Cross-examined by Mr. Walter: His company wanted to work under 
the Siemens! and. B.T.-H. Co.'s patents. But they had no process. at 
present which they desired to put into operation for lamp making. Thev 
would decide that when they got a licence. Until they got that, however, 
they could not form any policy v. At present they were not making any 
lamps, but they had applied for a general licence, He said he could not 
sav whether his company wanted a licence to manufacture or to import 
from abroad. His company had obtained an estimate for the establish- 
ment of a complete factory for making lamps and wire at a cost of 
£25.000. The cash capital of his company was £10.350. The company 
was promoted hy the R. F. syndicate, which was then taken over by the 
company with its British and foreign patents for 50,000 €1 shares. He 
could not say whether his company would float à new company in the 
event of their getting a licence. but it was possible. He admitted that 
two filament lamps might be old, but the idea of their cap was new. 
Such lamps were on the market, and were used in ships and in hospitals, 
but he believed that the latter were not at all satisfactory. His company 
had never endeavoured to come to an arrangement with the B.T -H. Co.. 
who said they would be glad to assist them if there was a demand for their 
lamps. because a certain reply of Siemens Brothers showed that it 
would be a waste of time He admitted that his company’s patent cap 
could be fitted to the lamps made by others. They could have bought 
the lamps, but they should have been restricted in the sale. He knew 
the price at which the Tungsten lamps were first put on the market was 
4s. 2d. He could not say whether the cost of the framework in connection 
with those lamps was hundreds of thousands of pounds, 

Mr. WALTER : You now desire to come in after all the pioneer work has 
been done with a licence to start where others have ended ?—That is not 
our fault. Witness said his company intended to make lamps in all 
standard voltages and candle power. He would not like to say how many 
standards big companies had to keep. He had an idea of the stocks the 
companies had to keep to meet the publie demand, and he would not be 
surprised to learn that it was something like two millions. 

Cross-examined by Mr. Colefax, witness said they rejected an offer by 
Siemens Bros. Dynamo Works as wholly unreasonable, namely a shilling 
higher than the list price, notwithstanding the fact that the Siemens 
Co. charge for the double filament lamp. which they made, 1s. 3d. more 
than the list price. 

Mr. Spencer FLOWER. director of the petitioning company, said he had 
no doubt that their lamp would have an enormous reception if it were 
put on the market. They would prefer to buy their drawn tungsten 
wire from one of the patentees, but if they got a licence they were prepared 
to make their own. They would have no difficulty in getting competent 
employees, and there would be no difficulty in getting capital if the 
present obstacles were overcome. 

In cross-examination,he said the capital value of a licence depended 
entirely upon the terms on which they got the licence. Their original 
purpose was to buy wire and get lamps made for them, but whether they 
afterwards made lamps themselves was a question of policy. It was 
never their intention to import lamps. Their intention was to fix the 
price at the same figure as lamps were being sold at. They might charge 
a few pence extra. 

Mr. GEonckE HooKHAM stated that he was interested in the Robin 
Company but was not a director, He had no doubt as to the: practical 
utility of the Robin lamp, or as to the reception it would meet with at the 
hands of the publie if it were put on the market at a reasonable price. 

Mr. Joskera T. Robin, inventor of the Robin lamp, said that in an 
interview with the re presentative of Stemens Bros, Dynamo Works the 
latter said they were very anxious to get the order for making the lamps. 
but they had to make conditions as to price. The Tungsten Lamp 
Association wanted them to impose a price of 2s, higher than the list 
price instead of Is, but as the result of negotiations the Association 
agreed to reduce the charge to Is. more than the list price. The price 
was fixed on the amount of the discount, but he knew that bigger dis- 
counts were being quoted to other people. The Robin Company had 
several customers waiting for their lamps. 

Cross-examined by Mr. Walter: His company had considered the 
question of importing double filament lamps, also wire. As to what would 
be a fair profit, it would not be fair to sell for more than the Tungsten 
Lamp Association obtained, because they thought that the Association 
was making too much money out of their lamps. 

Y our idea is to go round to the trade and sav: © Don't buy Association 
lamps, buy ours.” | suggest that this is the scheme of which vou were the 
author *—1 don't deny it. 

An ingenious wav of making money without having done anything 
to deserve it ? —A very honest way of making money. 

Re-examined by Mr. Cave, who asked if he had any idea of the profits 
made by the members of the Association, witness said he had the word of 
one of the principal directors in. Berlin of the company which made the 
Osram lamps that the profits were very high. 

Mr. S. BiukttER (of Weiss & Biheller) said he could get Austrian and 
German lamps for re-sale abroad at 6d. each. That would be the same 
type of lamp for which 2s, 2d. was charged for here. He could compete 

with the Association in China and Australia by buying lamps at 4 Àd. 
each. The standard retail price for. similar lamps in Germany was 
l mark 50 pfennicc. 

Cross-examined by Mr. Walter. He did not sell in this country the 
lamps he bought at 6d. each, because of the existence of the pate nts. In 
Canada they were sold to dealers at 18 cents each, and to the public at 
40 cents each, 

Messrs. Thomas Rose and L. J. Simon, oleotrical engineers, gave 


Ww 
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evidence as to the advantages of the Robin lamp. Mr. Rose said the were very important in a welding machine, and he could only make the 


rice for drawn tungsten wire sold by the General Electric Co. in the clamps by having the materials to be worked upon, or dimension plans. 
United States was $5 per 1,000 ft. Dr. BnisLEE gave evidence of the result of his analyses of the metal 
Mr. MatrHew ÁpaMs said drawn wire gave a considerable manu- submitted to plaintiffs for the experimental working of the machine. ‘He 
said that there was an excess of sulphur in the metal, and that that excess 
There were tive chemical constituents 


facturing advantage. as it reduced the cost of making up the lamps by not 

requiring so many joints in the filament : it practically required no joints. — was prejudicial to good welding. 
The brittleness was less in the drawn wire than in the pressed wire. In in the metal in addition to iron and he was not prepared to say that the 
time there was a tendency to crystallisation, which tended to reduce the fault was attributable to any one of them alone; but for electric welding 
difference between drawn wire and pressed wire. In his view the step | an excess of suplhur in metal was a fault which prevented good welding. 
from the pressed wire to the drawn wire did not justify the increase in | There was an essential difference between electric welding and welding by 
the price of the lamp from 6d. to 2s. 8d. He had made inquiries as to | gas. The British Insulated & Helsby Cables (Ltd.) were great experts in 
prices of drawn wire lamps in nearly all the countries on the Continent, | electric welding. 

through correspondents and agents, and he had found no country outside Mr. D. SINCLAIR, electrical engineer and general manager for plaintiffs, — 
the United Kingdom where the lamps had increased so largely in price | said that he had had a wide experience in all varieties of electrical machi- ` 
asin the United Kingdom. The putting of two groups into one combina- The turnover of the 
tion restrained competition. In the competitive market royalties varied He took no: 
from 1 to 5 per cent. on the net selling price. He had known the royalty 
go as high as 10 per cent., but in a highly competitive field 10 per cent. 
would strangle a man. The Robin lamp with Tantalum would not have 
a reasonable prospect of success, because Tantalum had gone so much 
out of use that the publie demand was relatively small. The tungsten 
drawn wire was important for commercial success. He gave an order in 
Italy for drawn wire lamps, and was supplied with six “Z” and six 
Phillips lamps. The lamps were shown to his lordship. who observed that 
the “Z` was priced at an English. equivalent of 8d. and the Phillips 
at about 8]d. Witness said those were the retail prices in the [talian 
market, As to the uses of tungsten, witness said he could not see why 
tungsten should not be used more than steel for some purposes, because 
it gave greater strength than steel, and was non-corrosible. The supply 
of the raw material of tungsten was pretty good, though the demand by 
the lamp trade had made'it more restricted. 

This closed petitioner's case, and Mr, Cave, in summing up, said that 
whatever test was applied to the price of 125s. asked for the wire, that 
price was unreasonable, and it was wholly impossible to justify it. The 
petitioners were willing to take their relief on any reasonable terms. but 
his lordship could not. under the Act, fix the price of the wire. They 
were willing to take a licence to make wire only for the purpose of selling 
their lamps upon the terms of paving a percentage on the sale price. 
Why should the Robin Company not get a licence on the terms granted 
to the Ediswan Company? They were also willing to import the wire 
and to pay a rovalty upon every metre imported. They were quite 
willing to do any reasonable thing to get their lamp on the market. 
He submitted that petitioners had made out a case for a compulsory 


nery for many years as a buver and later as a seller. 
company was in the vicinity of two millions per annum. 
active part in the designing or preparation of the machine in question ; 
but when the difheulty arose he received a personal letter in consequence 
of which he had an interview with Mr. Crittall. sen., at which Mr. Bullock, 
Mr. Harris and Mr. Bucher were present. The result of the meeting was, 
more or less, a compromise. Mr. Crittall had refused to pay some money 
which he (witness) thought had nothing to do-with the particular trans- | 
The money was overdue from another account, and Mr. Crittall ^ 


Upon that the machine was discussed as 
It was agreed 


action, 
ultimately agreed to pay it. 
well as the size of the iron used for making the frames. 
that the machine should be returned to the works and that the defendants 
should supply the company with samples of such iron as they could buy ` 
commercially and the company on their part agreed to do all that money 
and skill could do to make the machine work properly. He believed it 
was understood that a reasonable inspection of the machine would be 
made by the buyer in conjunction with the company's experts, and he 
believed that at that time both parties thought they could be satisfied. 

Mr. BCCHER was recalled for further cross-examination, and in answer to 
Mr. Colam, he said that the novelty of the process of electric welding was 
that by using a great amount of current in excess of the carrying capacity 
of the metal heat was generated and the metal melted. The process was 
à speciality, but there was no difference in principle between the com- 
pany's process and the process used by German and American firms, 

Mr. H. H. Harrison, engineer at the London office of plaintiff company, 
referred to a number of interviews he had had with defendants as to the 
possibility of making successful mitre welds which ultimately resulted in 
the contract. After that date he had no further negotiations until June, 
1913. and then it was with regard to a compromise. At that time it was 
pointed out to Crittalls that there were difficulties in regard to the heating 
owing to the variations in the bars, and that it would be necessary to 
provide a modified design of clamp. Mr. Bullock had stated that he 
and Mr. Bucher had discussed such modification, and that they were 
confident it would be successful, but that it would involve a decrease in 
the rate of output. The amount of decrease was not mentioned, so far as 
he remembered, but Mr. Crittall stated that they badly wanted the 


licence. 
Mr. WALTER said certain sections of the Patents Act were imposed on 


patentees who were unreasonable, but the case contemplated by the 
sections had not been attempted to be made out by the petitioners. They 
had put their case not on the ground that the publie were in any way 
hurt, but that thev, the petitioners, were refused a licence. and that the 
true construction of the sections was that any one might have a licence 
under any letters patent, and that the desire of an individual to work 
under the patent was sufficient to justifv the Court granting a licence. 
The petitioners’ case must be put as high as that. They said they would 
like to have a licence under a group of patents which covered a large 
number of alternative methods of working. and then they would elect 
what they would do. There was no evidence of any existing trade or 
industry being unfairly prejudiced, or of anv new trade or industry being 
unfairly prejudiced. Neither was there any evidence of any demand for 
the tungsten wire, except by the petitioners, who wanted to reap where 
others had sown by adding a small improvement to an existing invention 
and sharing the benefit for themselves. They did not say under which 
patent they wanted to work, but they came to the Court for a general 
licence, ` 

Mr. CoLerax said his clients (Siemens Bros. Dynamo Works) were the 
owners of three patents, and the patented article n respect of each was 
different, because the process was different. No default. on the part of 
his clients had been proved as regarded the manufacture of the patented 
article, Messrs. Siemens offered petitioners to make their lamps on terms 
that were not unreasonable. Petitioners gave it out that their lamp would 
be a double life lamp, and that was the basis on which they were going to 
conduct their business. It would be a great injustice to his clients if 
Petitioners were to be put in a position of being able to come into the 
market and, with a lamp that was going to last twice as long as a single 
life lamp. sell at the same price. The Siemens Company. therefore, said 
to petitioners - “ We will supply you with the lamp. and all we ask of 
n Is that vou shall sell it at not less than Is. above the single filament 
amp. ^ That was not an unreasonable request. 

i Lonpsurp, in reserving judgment, said if he desired to hear respon- 

8 evidence he would give counsel notice to fix a day. 


machine. 
Mr. Coram, K.C., in stating the case for the defence, said that while 


experimenting with the machine they were honestly trying to get it to 
work. He pointed to certain alleged defects, and said that if defendants 
were captious and trying to get rid of the contract they would have at 
once told plaintiffs to take the machine away instead of trying in every 
wav to remedy the defects. 

Mr. A. W. Reap, electrical engineer, and one of defendants! represen- 
tatives, gave evidence as to the testing of the machine at plaintiffs? works, 
after which it was sent back to Braintree, where it was installed with the 
generator under his supervision, and it was arranged that the clamps 


should be re-designed for a section for small frames. 
By the Referee : The clamp arrangement was new to him at that time, 


as he had then had no experience. 

Examination continued : Subsequently Mr. Bucher (plaintiffs! repre- 
sentative) made tests extending over two davs, and on that occasion he 
(witness) suggested that the machine might have been inaccurately 
erected, but he (Mr. Bucher) said he was satisfied that it was properly and 
well erected. Mr. Bucher tried to make several welds on that occasion. 
using the clamps which had been made by the defendants, but he met 
with very indifferent success. He made a number of changes and 
adjustments in both the clamps and the machine, and after two davs? 
experimenting, he said that the machine in its then state would not 
enable him to make the tests, and that he was returning to make the 
gauges and stops necessary.. It was arranged that he should do that. and 
he subsequently paid a second visit, but when he tried to make the welds 
there was the same indifference which was found in the first test. The 
only marked improvement was that the clamps were put'nearer to the 
ends of the section. Taking the welds as a whole they were absolutely 
unreliable, and blow holes were much in evidence. 

Other evidence was called, and the hearing was adjourned, 


British Insulated & Helsby Cables (Ltd.) v. Crittall Mfg. Co. 


The hearing of this case has been continued before the Official Referce. 
"M Pavn BvcnkR, manager of plaintiffs’ electric welding shop, 


M. Ruthenburg v. British Abrasive Wheel Co. 
The hearing of this ease has been continued hefore the Official Referee, 


beg the manner in which the welding was carried out in the case | are | 
Bi E hid. chase, the machines for which he had designed and carried Mr. E. E M E ae steps taken by him to test the trans- 
nli i" - In that case, he said the material was cold-drawn steel, ot el it n wound for a high voltage. It broke down owing 

Wanne welded corners the bars were square cut. Before doing ' toa lea age from the n. | 
The 8 work he had had no experience in making metal easements. In cross-examination ie said that assuming proper precautions were 
metal sent to be welded in the first instance ditfered from that | taken there would be nothing improper in putting it toa test. of 9.000 volts 
Mr. J. PiNNock, foreman at the machinery department of Tangve & 


supplie 
IPplied after the machine was delivered to defendants, and the clamps "e ] 
Clamps ‘ Co., described the test to which he had put the * Jack." He said that he 


Previously used would not do for the later material supplied. 
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subjected it to the hydraulic test of 82 cwt. to the square inch, which was 
equal to a carrying power of 33 tons. 

Evidence ns to other tests, &c., was also viven. 

The hearing of this case was continued on Friday last. 

Mr. CravELL Satter, K.C., for the defence, said that the contract 
having been made, defendants took works on the Tyne, where they were 
going to manufacture the abrasive wheels, and thev waited for the 
furnace to come forth; but it was not delivered until long after the 
contract time, and when delivered, he contended, it was a worthless 
thing. A plan was submitted to Mr. Strover, and after examining it he 
said in fact “ go ahead," but that could not relieve plaintitf of respon- 
sibility. The specification sent was, in fact, for a wholly different fur- 
nace, Mr. Ruthenburg asked for £500 before delivery was complete. 
Defendants asked for delivery of the remaining parts, but plaintiff 
disclaimed any guarantee, and said that the furnace as ordered had been 
delivered, the other parts referred to being outside the contract. The 
other parts arrived in due course, and, the furnace having been erected, 
the power people required to test the transformer, and they submitted 
it to fair and proper test, under which it bioike down, That. involved 
a delay of 10 days for repairs, and it had stood the test afterwards and 
had been at work since. When the furnace was delivered it was tested, 
and the result was complete failure, no commercial result being abtained. 
With the exception of the hood, the furnace was the ordinary electric 
furnace, and the hood seemed to be an encumbrance rather than an 
advantage. It was not suggested that the furnace as worked by defen- 
dants was a hopeless failure, but as supplied by plaintiff it was, 

Other evidence was called and counsel summed up the evidence. 

The REFEREE, in giving judgment, said that the negotiation between 
the parties resulted in plaintiff agreeing to supply the furnace for £750 : 
but at first he declined to give a guarantee, although he afterwards did 
so, and it was for plaintiff to prove that he had carried out the guarantee, 
and not for defendants to show there had been a breach. He thought the 
evidence was clear that defendants did. at some time or other, run the 
furnace in the way in which it was sent by plaintiff for erection. and. that 
when some difficulty arose Defendant company desired Mr. Ruthenburg 
to see the furnace and run it; but Mr. Ruthenburg declined to do so, 
and suggested that defendants should pay the balance of the account. 
Defendants declined to pay until the furnace had been properly run, and 
in that they were justified. He (the Referee) did not understand how 
it could be said that what had been done was not a fair test of what the 
furnace could do. The result was quite different from what it ought to 
have been in accordance with the contract. The test failed, not for any 
reason for which the mode of working was responsible, but because the 
thing would not do its work. "The evidence for the defence satisfied 
him that defendants had done all they could to make it work properly, 
and it was to their interest to do everything possible to make it à success, 
There would be judgment for defendants on the claim and counterclaim, 
with costs. 
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Alleged Tampering with Slot Met>r. 


At Wednesbury Police Court last week Mrs. Florence Williams was 
charged with stealing electricity from the Corporation, 

Mr. Tom JoNEsS (town clerk) said that on January 9 an employee went 
to defendant's house to exchange Is. in the slot meter for 1d.-in-the-slot 
one. He took down the former and emptied its contents, which con- 
sisted of 7s., a steel washer, farthing and a small washer. The meter 
registered 8s., so that the small washer and farthing did not work, but 
she obtained 18. worth of electricity for the larger washer. When spoken 
to about the matter she said, “© If I had more washers I would put more 
into the meter." It was pointed out that she was liable to prosecution, 
but she only said she did not care. It was the first case of its kind, and 
he did not want to press it. 

Evidence was given and Sergt. Harris stated that when the summons 
was served defendant stated: " My husband got up at five o'clock one 
morning and the electric light would not come on. I came downstairs 
and put an iron washer in the meter. | hadn't got Is. A few days before 
] did put in 1s., and a week later my little girl was in the house and had a 
washer, which she put in the meter before I could stop her.” 

DEFENDANT stated that when the meter was put in she asked the 
electrician how she could overcome the diflicultv when she had not Is., 
and he said: “A bit of tin or a washer would work, so long as you put 
right when the state of the meter is taken." 

The Bench dismissed the casc. 


Kingst;wn Aibit7ztion Proceedings. 


In the Chancery Division (Dublin) last week, before Mr. Justice Barton. 
application was made in the matter of an arbitration between the Dublin 
Southern District Electric Supply Co. and the Urban District Council of 
Kingstown by Mr. Andrew L. Horner, K.C.. M.P. (for the company) to 
have the submission and award of Mr. S. L. Brown, K.C.. made a rule of 
Court, The company obtained a provisional electric lighting order for 
Kingstown, and in the Bill to confirm the order a clause was inserted em- 
powering the Council to take ovcr the company's undertaking within six 
months after on such terms as, failing agreement, should be settled by 
arbitration. The Council and company having failed to agree as to the 
terms, the Board of Trade arbitrator (Mr. Brown, K.C.) had issued his 
award, which directed that the Council should pay to the company 
£3,007. 14s. 3d. for the undertaking. and should also pay all costs inci- 
dental to the holding of the arbitration and the arbitrator's award. 

The application was granted and the company's costs were referred for 
taxation. 


Agreements by Limited Liability Companies. 


At Kirkcaldy Sheriff Court, Sheriff Armour Hannay ‘recently heard 
parties in the preliminary pleas in an action by the Caledonian Telephone 
(New System) Co. (Ltd.) against Tullis, Russell & Co. (Ltd.), of Markinch, 
for the recovery of £137. 198, Pursuers averred that on March 17 and 24, 
1914, defenders entered into two contracts with them for the installation 
of certain telephone instruments, and this was duly performed. De- 
fenders pleaded that the contracts were signed only by their secretary, 
whereas in order to be binding they required under their articles of 
association to be scaled with the company's seal and subscribed-by two 
directors or bv one director and the secretary. They maintained the 
contracts had been signed by their secretary under essential error, and 
that the error was induced by pursuers, or their representative, who 
was aware of it at the time. They averred that pursuers’ representative 
assured their secretary that the quarterly or annual rent entirely covered 
the erection and capital cost of the installation. Thev repudiated la- 
bility for the 21 vears or any other number of years. To save further 
trouble and expense they had already made a tender of £140. They 
averred that the contracts are not. binding beyond the obligation to pay 


the annual rent so long as they retained and used the installation. His 
Lordship reserved his decision. 


H. Spicer v. West Ham Corporation. 


Before Mr. Justice Shearman and a common jury last week plaintiff 
recovered. £330 damages against West Ham Corporation for personal 
injuries received last May, Plaintiff was driving his baker's van along 
the Broadway. Stratford, when a wheel of the vehicle was wrenched off 
owing to the alleged defective condition of the tramway. Plaintiff was 
thrown out. his arm was broken and its movement permanently impaired. 
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PARLIAMENTARY INTELLIGENCE. 
DEFENCE OF THE REALM AMENDMENT (Nc. 2) BILL. 


On Wednesday this Bill, which authorises the Government to tak: 
control of engineering works and factories in order to utilise them for 


the production of war materials. passed through the Committee stave in 
the House of Commons, 


PATENT RECORD. 


. SPECIFICATIONS PUBLISHED. 

The foi'owing abstract from some of the specifications recently published have oeen 
specially compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 
70 and 72, Charcery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets after the litle. 

1913 SPsciFicatiIons, 


25,855 TEACLE. Mapgacto-electiic machines for ipnition nurposes. 

An inductive praition machine in which the rotation of an unwound flux distributor 
causes th. flux from the magnet to increase and decrease through astationary generate 
ine coil and the arrancement whereby the path of least magnetic reluctance between 
the poles of the maenet is always maintained in the same electromacnetic relation ta 
said poles throughout arance of snark production. 

28,347 WitLetts. Means for simultanesusly locking and unlackine the docrs of railway 
Ccarriaecks anc the lize, (9 6 14.) 
29,274 Ewart. Current-carrvine coils for electromagnetic apparatus. 


1914 SrECIFICATIONS. 
515 CUMONT. 


Starting and sree ] resulation of electric motors capable of r2zenerati:e 
action. (Patentot addition not «ranted ) 


1.395 Waters. Methodsof nrotectian clectric feeders and the like. 

2.270 AUTOMATIC TELEPHONE Mra. Co. & Ray. Teiephore systems, 

2.943 AUTOMATIC TELEPHONE Mra. Co. (Automatic Electric Co.) Telephone systers. 

2,004 Berry. Electrical heating apparatus suitable tor cookin’, water-heatiae and lice 

purposes. (Coenate appucvtion, 17.762,14.) 

OSB THORNTON. Electric bells. 

871 Dourton & Morris. Earthenware trouschs for electric cablos and other purposes. 

959 B.T.-H. Co. (G.E. C». of America.) Control systems for series motors supplied 
with pulsating current. 

A cortrolzvztem for a series moter suppiied from a source of pulsating current, the 
motor havine connected across its Geld winding, a non-inductive resistance through 
which the alternating component of the pulsatine current is diverted. 

3.195 AUTOMATIC TELEPHONS MFG. Co. & Savin. Telephone systems. 

3.455 Morricon, Centrifueally-rezulated dvaamo-electric clutch. 

3,596 B.T.-H. Co. & Wuiraxes. Curreat-collecting devices for dynamr-electric 
machines. 

3.654 Levin. Electrolytic apparatus. (95 13.) 

3,696 ScwEITZER & CONRAD & SCHWEITZER & CONRAD (Corr.) 
trical circuits. 

3,706 Dean. Electricalswitches for automobiles and other purposes. (18/213) 

3.828 HoLttoway (WILSON), Automatic recording instruments. 

3,925 RzvrHo'UsER & CHEESEMAN, Electric power transmission, self-starter and lizhtiag 
system fcr motor vehicles and the like. 

4,432 Hirst & Arcuer. Electric heatine apparatus. 

4,525 LousBorTOM & Farrar. Jointing devices for tubes carrying electrical con- 
ductors. 

4,813 B.T.-H. Co. (G.E. Co.) 
prorelle vehicles. 


On an electric traction system havine an auxiliary circuit normally connected across 
the supply mains. a machine normally arting as a motor storing, kinetic enerzy and 
adapted on temporary failure of supply current to act as a generator supplying the 
auxizry circuit, 

4931 B.T-H C^. (G.E. Co.) Protective devices for electric distribution svstens. 

A protective device fcr an electricalinstallation consisting of two adiacent secticns, 
each section having distributed resistanes inductance and capacity consisting: of an 
inductive winding inciuded in series relation with said installation, and a lige 
rhecstat connected in shunt relation to said inductive windine. 

2.131] Durme. Appliance for nreventine unintentional interruptions on telephones. 

9,956 SCHNEIDER. Device for the electrical control from a distance of guns or other 
mechanisms by means of asourceof contin uous current. 

6.351 B.T.-H. Co. &Davio. Cantralor electric winding rear. 

6.900 LENGFORD, LONGFORD & CLARK. Soarking plugs and their terminal covers. 

6,977 GLYN. Overhead trolley wires and the like systems of electric traction. 


Fuze devices for -lez- 
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Licthting and other auxiliary circuits on electrically- 
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BETTER INDUSTRIAL LIGHTING. 


Since the Committee appointcd by the Board of Trade to 
investigate the problems of industrial illumination was 
formed, the subject of improved factory and works lighting 
has received consideiable attention at the hands of manu- 
facturers of the material which will be employed in this class. 
of installation. The illuminating engineer, where he exists, 
is in a position to advise upon the class of light unit, the form 
of reflector, the height and spacing of the light sources, and 
In every way to draw up a scheme which will be efficient and 
profitable to follow. But the broad field of industrial 
lighting cannot possibly be covered bv the small band of 
illumination experts which at present exists in this country. 
The manufacturers of efficient forms of reflectors and various 
types and sizes of electric lamps are, we think, followmg a 


789 


lighting in which cach of these vital details is considered. 
The contractor will, in these circumstances, have to work 
within certain specificd limits which will themselves ensure 
an efficient installation and the use of good materials. There 
is something of a tendency amongst contractors and mstal- 
lation engineers to fight shy of the principles of applicd 
illumination, because they imagine the subject to be highly 
involved and of only technical interest. They are scarcd at 
the sight of a curve or a few simple calculations, and the 
mere mention of candle-feet will set them running m the 
opposite direction. The task of those who have the cost oi 
better lighting at heart in the education of the contractor is 
not an easy one, and it is a very long way from complete 


accomplishment. In many respects the work may hardly 


be said to have begun. 
In another portion of this issue we comment upon the 


publication of what is ostensibly a price list dealing with a 
range of metal reflectors for industrial illumination, but 
which is actually a valuable contribution to that class of trade 
literature of which there have been in recent years a few 
notable examples. The publication in question contains a 
number of pages which deal with illuminaticn data, char- 
acteristics of reflectors, and the type, spacing. number and 
size of the light units to be employed. Advice is given upon 
the planning of lighting installations, and the nomenclature 
and general phraseology is such as can be, or at any rate 
ought to be. understood by the installation contractor. There 
are still people abroad who persist in criticising the work of 
illuminating engineers as wholly unnecessary, if not totally 
futile. We suggest that those critics who have nothing to 
offer of a constructive character should glance through the 
pages of the publication to which we have referrcd. They 


useful line in supplying information of an advisory character | may be disposed to argue that illuminating eng.necring is 


upon such simple matters of scientific illumination as are 
brought up in the majority of factories and works. By pre- 
paring data and information, giving the results of much of 
the tedious work carried out in their testing laboratories, 
they are able to place such information at the disposal 
of contracting firms in a standardised form that admits 
of easy reference and application. The important rela- 
tionship of efficient lighting to factory production and 
the minimising of risks, together with the establishment 
of a high degree of comfort among the employes, are 
Matters about which the average contractor is disin- 
clined to worry. The proprietor of a works will, it is 
hoped, as the aims and objects of the Board of Trade 


nothing more than a clever stunt to sell lighting material, 
but while this criticism may be levelled against a few classes 
of fittings for domestic use, we think that it falls heavily to 
the ground in respect of commercial and industrial lighting. 
The latter especially needs improvement, and no matter 
what the critics may say thev have so far been unable to 
produc? any argument to refute the statement that without 
good artificial lighting no works can hope tc be efficiently 
productive. The statement may be carried still furiher—- 
that no works can be efficiently lighted without the use of 
properly designed and correctly located reflectors com- 
bined with light sources, the intcnsity of which is neither 
too great nor too little for the particular class of installation 


Committee become better known, insist upon a scheme of in which they are employed. 
| | E 
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IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week March 1, 1915, to March 6, 1915. 


In view ot the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


at foot of Exports.) 
IMPORTS. 


Bristot.— U.S.A.- Unenumerate2. 10 pkgs. 

Gaimspy, -Sweden $: Carbon electrodes, 17 pkgs. 

Lon pon. —Switerland « Elec. machinery, £8; carbon candles. £160: elec. lamps £40: 
unenumerated, £792. U.S.A.: Elec. machinery. £3.740: elec. lamps. £238 : unenu- 
merated. £250 —1C2 pkr. Holland: Elec. lamps, £2.915; glow lamps, 1.212 pkgs. ; un 
enumerates, £351 ; telephone material, 46 pkgs. Sweden: Machinery, £343; telezraph 
apparatus, £224 —8l pkzs.; unenumerated, £195. France. Elec. machinery. £120; 
carton candles. £435: glow lamps. 37 pkgs. ; unenumerated, 7 pkgs. /'aly : Wire and 
cable. £913. Canada. Elec. lamps, £20. Japan: 6.796 sheets of elec. copper. 

LivERzOOL.— France: Unenumerated, 4 pkgs. 

S>UTHAMPTON.—-France. Elec. catle, 5 pkgs. 


EXPORTS. 

To AuSTRALAS!A. Auckland: Elec. wire and cable. £136. Melbourne. Machinery, 
£1,383: wire and cable, £1,774; telegraph material, £23: unenumerated, £998, Ferth: 
Elec. machinery. £1,005 ; unenumerated, £30. Sydney - Machinery, £464 ; wire and cable, 
£1.141 ; telezraph material,* £190 ; snenumerated. £1,514. Wellington: unenumezcted, 
£64. Christchurch: Wire and cable, £254; unenumerated, £207.  Lyttelio:i * Wire and 
rable. £73; unenumerated, £191. Dunedin: Unenumerated. £25. Adelaide. Unenu- 
merate3. £32. Hobart : Wire and cable, £473; unenumerated, £71. Brisbane - Unenumer- 
ated, £65; teleeraph material. £76. Townsville: Unenumerated, £22. 

ArnicA.— Durban : Elec. wire and cable, £53 : machinery. £335; unenumerated. £155. 
Freetown - Unenumerated, £65. Port Elizabeth ¢ Unenumerated, £394. Cape Town: 
Wire and cable. £24; urenumerated, £79. Accra * Unenumerated, £30: wire and cable, 
£90. Port Said: Machinery. £33. Port Sudan: Machinery, £47.  Sekondi - Wire and 
cable, £245; unenumerated. £32. East London - Machinery, £4C0 ; unenumerated, £70. 

Aven.-—Telecraph material. £40. 

CHINA.-— Shanghai} Machinery, £311: unenumerated, £564. Hankow. Urenumer- 
ated. £118. Hong Kong: Wire and cable. £31 ; unenumerated, £41. 

INDIA. CEYLON AND INDO-CutNA.— Bombay - Unenumzrated. £408. Calcutta: Elec. 
machinery, £153 ; wire and cable, £1.249. Karachi: Machinery, £17; unenumerated, £130. 
Colombo: Machinery, £90: unenumerated, £1,223. Madras: Elec. machinery, £658; 
wire and cable. £401 ; unenumerated, £54. Singapore: Wire and cable, £105; unenumer- 
ated. £113. Penang: Unenumerated. £22. Port Swettenham. Elec. machinery, £22. 
Malacca: Unenumerated. £46. Bankok - Wire and cable, £710. 

Canaca.— Montreal : Unenumerated, £435. Halifax: Unenumerated, £130. Toronto? 
Unenumerated. £108. 

FRANCE.— Boulogne: Unenumerated, £32. Paris : Unenumerated, £68. Calais ' Elec. 
wire and cable, £1,523: unenumerated, £183. Bordeaux : Wire and cable, £255. Treport - 
Machinery. £12. Marseilles: Unenumerated. £126. 

SouTH AMERICA.— Bueres Ayres - Unenumerated, £432. Rio de Janeiro: Unenumer- 
ated. £116. Santos: Unenumerated, £315. 

West Inpigs.—Barhados.. Unenumerated, £70. Spain. Unenumerated, £26. Huel»a - 
Telezraph material. £144. a 

Portucat.— Lisbon. Wire and cable, £704 ; Elec. machinery. £73; unenumerated, £65. 

HOLLAND.-—Rotterdam : Unenumerated, £22. Amsterdam. Unenumerated, £1,123. 

SwEDEN.—Stockholm : Wire and cable, £57. 

Norway.—Trondhjem. Uncnumerated, £365. 

US.A.—New York: Unenumerated, £42. 

Russia.--Petroprad : Unenumerate2, £73. 

MALUTA.—--Wire and cable, £109. 

JaPAN.— Kobe : Machinery. £721 ; unenumerated, £25. Tokio; Unenume:atel, £575. 
Yokohama: Unenumerated, £24. 

ITALY.- Genoa: Unenumerated. £96. 

Roumania. - Bucharest - Unenumerated. £26. 

CANARY ISLANDS. - Wire and cable, £153. 

Fiat. Telegraph material, £165. 

CHANNEL ISLANDS. —Unenumeratcd, £170. 


IN TRANSIT. 
Sydney: Elec. Lamps, £85). Brisbane: Telephone apparatus, £216. 


|... FOREIGN GOODS DUTY (paid and free.) 
Amsterdam : Unenumerated, £40. Bankok : Unenumerated, £29. Brera: Unenumer- 
ted, £39. Calcutta Unenumerated. £112. Ceylon Unenumerated. £370. Mejillones: 
Unenumerated, £43. New York. Unenumerated, £513. Port Elizabeth; Unenumerated, 
£42. Rotterdam: Unenumerated, fol. 
Nore.—The large number of items in these official returns under the 
misleading heading '' unenumerated " relate to what is described as 
« electrical goods ” and *' electrical materials." 


pepe penu Ena 


BUSINESS NOTICES. 


The London & Rugby Engincering Co. (Ltd.) have removed to 
36 and 37, Queen-street, London, E.C., which will also be the London 
address of the Rugby Lamp €o. and Messrs. James Proctor (Ltd.). 
The telephone number, " City 5252," and the telegraphic address, 
“ (leodora Cannon London," remain unchanged. 


Messrs. Pitters Ventilating & Engincering Co. have removed their 
offices to the works at 33, Nightingale Vale, Woolwich, S.E. Tele. 
phone, ` 427 Woolwich.” 

Percy Parker and Stephen Jubb, clectrical engineczs, King-sireet, 
Waketield, have dissolved partnership. Debts by Mr. E. A. Fowler, 
15, King-strect, Wakcfield. : 

Plant Wanted.—-Messrs. Harrison & Co.. engineers, Newark-on- 
Trent. advertise for a 300 kw. c.c. generator (second-hand) for 400 
to 500 volts, also one 150 n.r. and one 100 it.P.. motor for same 
circuit. 

Plant for Sale.—-Leeds Corporation have for sale an electric 
generator, motors, and dynamo motor panel, switchboard, &c. 


Particulars from Mr. A. J. Allsop, Park's Superintendent, Oakwood, 
'eundbay, Leeds. 
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Patent Development.— The proprietor of patent No. 6,495 of 1912 


for clectric motor for transmitting angular movements with an 


auxiliary motor which controls the successive displacements for it, 


desires to make arrangements for its deveopment in this country. 
Applications to Messrs. Haseltine, Lake & Co., patent agents, 28, 
Southampton-buldings, Chancery-lane, London, W.C. 


BANKRUPTCIES, &c. 


A receiving ozdez has been made azainst George Driver & Son. 


cleetrical and mechanical engineers, Hythe-road, Willesden Junction, 


London, N.W. The first meeting of creditors will take place on 


March 23 and the public examination on April 22, both at Bank- 
ruptey-buildings, London, W.C. 


At the first mecting of the creditors of Stuart Alfred Curzon, 


electrical and motor enginecr, 175, Piccadilly, London, W., on Tues- 


day, the debtor in his statement said that in May, 1913, he was 
interested in a joint-stock undertaking entitled the General Moto: 
Service of Russia (Ltd.), which had been formed to operate a con- 
cession for motorbus services in the Crimea. In 1914 another com- 
pany, Stuart Alfred Curzon (Russia) ( Ltd.). wa: exploited, h> beinz 
governing director, to continue the work of the first-named companv. 
The war had brought the business to a standstill, Mr. R. W. 
Fincham, C.A., was appointed trustee, with a committee of inspec- 
tion, The liabilities are estimated at £8,600 ; assets, chiefly book 
debts, £10,055. 


Mn A 
= ELECTRICITY SUPPLY. - 
ANN 


EXTENSIONS. 


Barking.—A sub-committee has been appointed to report upon 
the scheme prepared by the electrical engineer (Mr. W. Holmes) for 
the extension of the electricity generating plant and mains. 


Battersea (London).— The Board of Trade has approved the sysven 
of laying c. h.t. mains in the borouzh. 

The clectrical engineer (Mr. F. A. Bond) has reported that sections of 
the existing ducts between the electricity station and New-road are un- 
suitable for drawing-in duplicate e.h.t. feeders in connection with the 
supply of energy in the Nine Elms district, and directions have been 
given for laying new lines of ducts at a cost of £866. 

Blackburn.— The scheme for the erection of new electricity works 
at Whitebirk has been referred to a sub-committee of the Electricity 
Committee to consider details. 


Bradford.— Electric supply mains are to be extended at a cos: of 
£1,870. 


Darlington.— Application has been made to the L.G. Board for 
sanction to borrow £13,000 for prospective expenditure on mains, 
services and transformers for the next three years. 


Eastbourne.—The Council have decided to put down a 1,250 kw. 
Ljungström turbo-alternator, at a cost of £5,300. 


Halifax.— Application has been made for sanction to borrow 
£5,000 for prospective expenditure in electric supply mains. 


Heywood (Lanes.).—An inquiry was held here last weck into the 
application of the Corporation for sanction to borrow £12,460 for the 
clectricity undertaking. 

The chief inspector of the L.G. Board (Mr. H. R. Hooper) pointed out 
that the Board was acting in conjunction with the Treasury and no 
borrowing powers would be sanctioned during the war except under 
extraordinary cireumstances and for work required to be done to execute 
Government contracts, Everything that was proposed to be done 
would have to be shown to be absolutely necessary ; any work that could 
be delayed until the end of the war must be delayed, notwithstanding 
that there might be some urgency for the work to be done. The pro- 
posals that were being submitted might be in the best interests of the 
borough, but unless the undertakings were to enable Government work to 
be carried out they must be deferred. 1f they did anything they would 
have to do it out of revenue and not with borrowing powers. These were 
hard times, but they did not want to make them harder than they were. 
They must try and keep going with their present machinery and avoid 
all capital expenditure that could be deferred. 

The Chairman of the Electricity and Tramways Committee : Are we 
not to supply fresh customers who are making demands upon us ? 

‘The Inspector: Not if vou cannot do it with your present works. 
You will have to tell them they must do without what they are asking for 
until the war is over. l 

It was pointed out that a number of local firms were doing Government 
work. Much of the work which was required to be done, although of the 
greatest possible urgency, it was agreed, could be deferred, but its defer- 
ment would cause much inconvenience. 


The INSPECTOR said that work must stand over for the present, and 
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fresh particulars of the work absolutely required to be done to enable 


local firms engaged on Government orders to continue their operations 


must be furnished. 

Islington (London). —-The supply mains are to be extended in thres 
thoroughfares, at a cost of £310. 

Leeds.— An unopposed inquiry was held on Friday last into the 
application of the Corporation for sanction to borrow £25,000 for 
additional electricity generating plant. Technical details were 


supplic:l by Mr. C. H. Heffo?d, manager oí the elesirie supply depart- 


ment. 

At the meeting of the Corporation last week the minutes of the Elec- 
tricity Sub-committee of the Tramways and Electricity Committee 
stated that the manager (Mr. Hefford) had reported upon defects whieh 
had appeared in the generating plant recently erected at the electricity 
works. The chairman and the chairman and deputy chairman of the 
General Committee were authorised to obtain expert advice as to the 
method of remedying the defects. 

In reply to questions, Mr. Hugh Lupton explained that there were two 
duplicate generating sets, one bought some years ago and the other about 
18 months ago. The first worked for a time extremely well. and was 
accepted by the expert called in by the Corporation, but before the term 
of maintenance was completed there was a failure of the unit. The 
second unit had been in use only a short time and had not yet been sub- 
jected to examination by their expert. That, too, had broken down. 
The term of maintenance in regard to the first unit, not being completed, 
still held good. and the contractors had to repair it. An investigation as 
to the causes of the breakdown was being undertaken. The contractors 
at their own expense were calling in the best experts they could get, and 
were doing all they could to remedy the defects. No blame attached to 
any member of the Corporation staff. 

Nuneaton.—The Council has deciced to carry out avcheme for the 
supply oi current to Stockinsford, involving an expenc i.ure -of 
£1,750 on the extension of mains. [Lis estimated that arter three 
years the excension will chow a profit. 


GENERAL. 


Delleek (Ireland) —The L.G. Board have informed the Rural 
District Council that a: no objection had been received they proposed 
to issue an order investing the Council with the powers of an Urban 
Sanitary Authority for the purpose of carryinz out their proposed 
scheme of electricity supply. 

Bethnal Green (London).-—The Electricity Committee has approved 
of the consumer's form of application for the supply of electricity, 
the charges proposed being :— 

For lighting, on a minimum guarantee per half-vear, the rate per unit 
for 30 hours’ use of the maximum demand per month is 8d., and 1d. per 
unit for all further consumption; or a minimum guarantee of £12 per 
half-vear, with rates of 7d. and Id. per unit; or a minimum guarantee of 
£60, and 6d. and 1d. per unit respectively. 

For power, heating, cooking and all purposes other than lighting, the 
rates are $id. and Jd. ; or £60, and iL and dd. per unit. For restricted 
supplies the echarse is to be Jd. for all consumption, with minimum 
guarantee of £3 per half-year, 

Birmingham.---An inquiry was held here last week into the appli- 
cation oi the Corporation for the issue of a Provisional order Y“ par- 
tially to repcal, alter, or amend see. 143 of the Birmingham Corpora- 
tion Act. 1603, which empowers the Corporation to raise money by 
means of bills,” so as to increase the aggregate amount payable on 
hill: which may Ec current at any one time from £500,000 (:recified 


e 


in the section) to £2,000,000. 

It was stated that the immediate commitments of the Corporation were 
hetween £200,000 and. £300,000 in connection with their electric supply 
undertaking, to be spent within the next few years, and there would be 
a fairly heavy amount for the extension of tramways, but there was no 
disposition on the part. of the Corporation to lay more tramways than 
they were obliged during the war. Manufacturers were very busy at 
Present, some firms were working 24 hours a day, and were clamouring 
for labour which they could not get. 

Chertsey.—The Rural Council have been informed by the Ascot 
Distriet Gas & Electricity Co. that an agreemeat has been made wich 
the Wokinz Eleztric Supply Co. for a supply in bulk for the Chobham 
area for a period of 274 years. The direstors cf the Ascot Company 
have reduced the price of current in the whele of Ascot to Gd. a unit 
flat rate for ‘lighting, and consumers in the Woking area wil be 
entitled to the same terms. 

Darwen.— The coal merchants who supply the Electricity Coin- 
mittee have notified that, owing to reduction of coal output through 
Workmen enlisting, they were compelled to reduce. the sapply by 
~ Jer cent., and that any coal delivered over 75 pez ceat. o£ the 
“ontract quantity would be charged at 15. Gd. per ton extra. g 

Eceles,—The Electricity Committee will discontinve the use cf 
Prepaymeat meters at the Lewis-street and Mellor-street houses, and 
“Upply will ke given cither at the flat rite cf 4L in roe, er a ch: rge 
at the rate of 6d. per veek c 


Hackney (London).—The Council have agreed to take up a loan of 
£32,052 from the London, City & Midland Bank at 4} per cent. for 
the electricity supply department. ` 

A special committee has been considering the accountancy of the 
electricity department, and recommends the Council to make no altera- 
tion in the present system, and to employ, in view of the importance of 
having the net profit of the undertaking checked before being applied in 
relief of rates, professional accountants cach year to conduct a com- 
mercial audit of the accounts independently of the L.G. Board auditor. - 


Kingstown.— The Urban Council have decided to raise a tem- 
porary loan of £5,000 or £6,000 for one year at 4 per cent. in ovde? 
to defray the expenses in connection with the arbitrator's recent 

sis, &c., 


award as to the transfer of the provisional ordez, law cosis, 
which are to be treated as capital expenditure under tlft ordez. 


London Electricity Supply. — At the sitting of the L.C.C. on Tuesday 
the Special Committee on London Electricity Supply presented a 
renDort. 

The committee stated that. thev had had under consideration the 
situation created by the fact that the Electricity Supply Bill of the 
Council would not be proceeded with in the present session with a view to 
deciding whether or not they should submit any further proposals, 

Mr. GonbpoN appealed to the committee to approach the matter of 
London's electricity supply from a new standpoint, and to consult both 
the municipal authorities and the companies engaged in the supply, and 
trv to come to an agreement. 

Mr. G. H. Hume (chairman of the committee) agreed as to the necessity 
of trying to arrive at some agreement, but pointed out that the committco 
did consult. the municipal authorities before bringing forward the Bill 


which had now been dropped. 

Municipal Loans.—In reply to an inquiry, Manchester Corporaticn 
have been officially informed that the approval of the Treasury shou'd 
be obtained for the raising of fresh loans in any form, whatever th: 
purpose. 

It is stated that objection will not, as a rule, be raised to the issue of 
fresh mortgages for replacing or renewing a mortgage, but the Treasury 
will not sanction the raising of fresh capital for meeting new expenditure. 
Capital expenditure ought not to be undertaken except for schemes of 
work in progress, and even these should be postponed whenever possible 


or spread over a longer period. 

The Treasury has also refused to allow the London County Council 
to grant loans totalling £28.000 to borough councils for electricity 
supply extensions, street improvements, &o. 

In a letter to the County Council the Treasury states that it is desirable 
that capital expenditure by local authorities in the United Kingdom 
should. be restricted within the narrowest possible limits at present, and 
the approval of the Treasury will now be necessary for all fresh borrow- 
ings. The Finance Committee of the Council is communicating with th? 
Treasury to obtain a clear understanding as to the views of the Treasury 
in regard to the policy which the Council should adopt. Meanwhile the 
Council is abstaining from making advances to local authorities, and is 
postponing the completion of any loans which have already been agreed 


to. 
Sh»füield.-- The L.G. Board has decided to issue the Provisional 
Order applied. for by the Council to amend the Sheffield Elect ic 
Lighting Transfer Act, so as to enable the Corporation to crezi shops 
in eonretion with the proposed new offices in Bow-street. 

The Electrie Supply Committee proposes to extend the supply mains in 
various parts of the city at a cost of £4,950. 

Walsall.— The Council cve recommended to adopt a revised scale 
of charges tor power supply. 

For direct-current: supply not exceeding 500 units per quarter, 14d. 
per unit; not exceeding 2.500 13d. not exceeding 3,750, 18d. less 10 per 
cent. ; exceeding 3,750, Td. less 121 per cent. These prices also apply 
to &c. supply when taken from low-pressure distributing mains, but 
when taken from a transformer specially installed the rental for trans- 
former, switchgear, &c. (equivalent to 2} per cent. of capital cost of same), 
will be added quarterly. 

Special alternative rate for bulk supply for factories : Not less than 
20 kw. and not exceeding 100 maximum kw. demanded, £1. 10s. fixed 
charge per quarter per kilowatt ; not exceeding 150, £1. 7s. 6d. ; not 
exceeding 200. £1. 5s. ; exceeding 200, £1. 3s., plus 0-35d. per unit con- 
sumed, in cach case. The prices are for power, light and heat (either 
direct current at the declared pressures or three-phase current at 365 
volts, but the department reserves the option of deciding the nature of 
the supply, and consumers will have to enter into contracts for three years. 

Special rate for bulk supply of three-phase current: 12,500 units 
minimum consumption per quarter, l-Id. per unit if load factor is under 
20 per cent. ; 1-045d. from 20 to 30; 0-935d. from 30 to 50; and 0-88d. 
if 50 and over ; 25,000 units, I-1d. ; 0-935d., 0-88d. and 0-825d. ; 62,500 
units, 1l:1d.. 0-88d., 0:822. and 0-6875d. ; 125,000 units, 1-1d., 0-825d., 
0-6875d. and 0-55d. ; 

For electric vehicles : 11d. per unit off peak, with minimum payment 
of 2s. 6d. for cach charge. Prepayment meters, 21d. per unit. 

The Electricity Committee proposes to purchase two 100 k.v.a. static 
transformers and switch cubicles at a cost of £440, and extensions of 


mains (at a cost of £215) have been authorised. 
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The Board of Trade has sanctioned the alteration of the system of 
supply in certain streets from continuous to alternating current, and the 
alteration of the pressure from 105 volts to 210 volts. 

The staff of the electric supply department has been rearranged, and 
various advances of salary granted, representing an increase of £438 per 
annum. 


Watford.—Mr. J. Ellis and Mr. V. A. Woodland have resigned 
their appointments as shift engineer and meter inspector respec- 
tivelv. 

Increases in the salaries of the undermentioned employés are to be 
made as follows: J. E. Walley, mains engineer, £145 to £170 per annum ; 
W. Middleton, shift engineer, and E. E. Pope. shift engineer, £90 to £100 
per annum (rising by annual increments of £5 to £110); F. H. Johnstone, 
meter inspector, 30s. to 35s. per week. 

The Electrffity Committee has been given authority to select candi- 
dates and make appointments in all vacancies coming under its notice 
up to and including £100 per annum. 


Woolwich.—The salary of Mr. S. H. Penning, deputy borough 
electrical engineer, ‘is to be increased by two equal payments of £15 
to a maximum of £250 as from April 1. The salary of the charge 
engineer (Mr. C. Hobson) is also to be increased from £130 to £140 per 
annum. 


LIGHTING, POWER & HEATING NOTES. 


Electricity in Steel Works.—At the recent meeting of James 
Dunlop & Co. (Ltd.) the chairman (Mr. R. M. Donaldson) said that 
they spent on capital account last year £11,395, mainly for electrical 
installations at their works and collieries. 

In the steel trade until the outbreak of the war he said that compe- 
tition (which was State-supported) of their rivals was very destructive. 
Anv advance for the last two months of the year in coal and iron had been 
more than countered by shortage of output, hy so many men having left 
for the front, and by increased cost of materials. 


Harbour Lighting.— At the recent meeting of the Clyde Navigation 
Trust it was agreed to adopt a recommendation of the Workshops 
Committee with reference to the improvement of the lighting of the 
harbour. 

The committee reported that, owing to the shortage and high price of 
carbons for ordinary are lamps in use at the harbour, other arrangements 
would require to be made, and that the officials were of opinion that the 
adoption of the flame lamps in use in the city would not only be more 
economical in current and otherwise, but could be provided with un- 
limited supplies of carbons at normal market prices. The committee 
authorised the gradual substitution of flame lamps provided by the 
General Electric Co. and Messrs. Crompton & Co., there being at the 
harbour 90 Jamps of the old type. 


Infirmary Lighting.— Brentford Guardians have recently had two 
blocks of their Infirmary wired, and current is taken from the Heston 
and Isleworth electricity works at a fixed rate of £30 per annum, 
plus 1d. per unit for all current consumed. 


Loughborough.—At the meeting of the Council a discussion took 
place on a proposal to supply electric current for heating and cooking 
at a charge of 12) per cent. on the rat:able value of the house, plus 1d. 
per unit, provided both systems were used. 

Mr. W. F. CuaRLES, chairman of the Gas Committee, criticised the pro- 
posal. and said it was a mere gamble, The electric plant was more exten- 
give than its requirements, and it was proposed to make a profit by filch- 
ing from the gas undertaking its consumers bv offering preferential treat- 
ment. That was not allowed in the case of Long Eaton, and he moved 
to refer the matter back. 

Ald. A. A. BuMmevs, in reply, denied there had been any violent com- 
petition on their part. Cheap electricity was the life blood of an indus- 
trial town, and to check its production in order to get a good balance- 
sheet for another committee was a wild type of old-fashioned business. 

The amendment was lost by a large majority. 


Poor Law Institution Lighting.—1n view of further information, 
Barnet Guardians have decided to reconsider the question of pro- 
ducing their own current, and probably supply will be obtained from 
the North Metropolitan Electrical Power Distribution Co. 


Richmond.— A report on the merits and cost of electricity and gas 
for street lighting is to be prepared for the Council. 


Village Lighting.-—^s the local creamery has reserve power, it 
proposes to supply electrie eurrent for public lighsing in the village 
of Gortin, Newtownstewart, co. Tyrone, A commitice of losa] ventle- 
men has been formed to assist in carrying out the scheme. 


Wimbledon.- The Electric Lighting Committee has decide] to 
exercise the power conferred upon the Corporation by their 1914 Act, 
and to hire out electrically-heated irons at a charge of Is. per quarter. 


leaves the net profit mentioned above. 


TRACTION NOTES. . 


Ilkeston.-—At the Council meeting last week the Tramways and 
Electricitv Committee reported that the loss on the tramways for the 
vear was £2,600, equal to a 7d. rate. 

The chairman of the committee (Mr. Smith) combated the opinion of 
the Town Clerk that the Council could not legally charge for electricity 
for photo printing at power rates. He stated that it was done in other 
towns with which he had eommunicated. 


The Mayor appealed to the ratepayers to do their best to make the 
tramway undertaking more successful, and mentioned that during the 12 
vears the tramways had been in existence the ratepayers had been re- 
quired to foot a bill for £33,199. 


Ald. Moss moved that the question of the legality of supplying clec- 


tricity for photo printing at power rates be submitted to counsel for an 
authoritative opinion. 


The resolution was seconded and carried. 


Leeds.— At the meeting of the Corporation last week the Tramways 
and Electricity Committee reported that arrangements had been 
made for dealing with claims in respect of third party risk in con- 
nection with the tramways. 

During the last three years the cost of insurance had cost over ls. per 
100 miles, compared with the former figure of 6d. The time had arrived 


when the Corporation should again take the risk themselves and save at 
least £3,000 this year. 


About. 1,000 yds. of new tramway track between the old terminus at 
Guiseley and the White Cross Hotel was opened for traffic on Tuesday. 

The new traekless trolley route will be ready for use by the end of May. 

London County Council.- On Tucscay the Highways Committee's 
report stated that it was necessary to execute certain building works 
at Woolwich sub-station aud to provide and iav further cables, and 
recommending that tenders be invited from selected firms was agreed 
to. 

The requests of the armature banders and moulding machine operators 


for an increase of 1d. an hour in their wages have been referred to the 
Conciliation Board. 


TELEGRAPH AND TELEPHONE NOTES. 


Guernsey States Telephone Department.—The accounts of this 
Department for the year ended Dec. 31, 1914, show net profit £769. 4s. 
compared with £768. 83. 3d. for the previous year. The total amount 
spent on construction account (to Aug. 31, 1914), was £49,154. 35. 11d. 
Revenue receipts were £7,323. 15s. lid., against £6,919. Os. 3d. 
Working expenses were £2,054. Is. 9d. (against £1,975. 8s. 1d.), and 
adding to this office expenses £391. 19s. 10d., and general expenses 
£2,249. 8s., and amounts for reserve and sinking funds, £2,065, 123.7d., 
Subscribers’ lines have 
increased to 1,772, an addition of 47 for the 12 months. 

Municipal Telephony.—At the meeting of Hull Corporation las: 
week, Councillor Fussey proposed that the Telephones Committee 
be instructed to investigate the present unsatisfactory working of the 
telephone system and present a report upon the matter. 

Mr. Fussey gave details of alleged complaints against the service, and 
stated that, if necessary, he should call upon the Government to force the 
Corporation to fulfil their agreement in connection with the telephone 
transfer. | 

Mr. A. Govctp, who seconded the motion, expressed the opinion that 
it was impossible for the Corporation to run an independent system. 

Ald. DsRaRrD, in justification of the Telephones Committee, said that 
they had been “let down” by officials leaving the Corporation for the 
Government service and to join the forces. 

The resolution was, however, carried. 

Telephone Rates.—It is stated that owing to the war the Govern» 


ment have decided to post pone the introduction of revised telephone 
rates. 


MAI WUT TUTE 
EMPIRE NOTES. 
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Australasia.- H.M. Trade Commissioner for New Zealand (Mr. 
W. G. Wickham), P.O. Box 369, Wellington. has received an inquiry 
from a firm in Chrisichareh desirous to represent United Kingdom 
manufacturers of (electric self-starting sets for marine use, The 
electric self-starting sets should be either separate or in connection 
witha lighting dynamo. Starters must not (it is stated) retail at more 
than £10 to make ready sales. 


" Tenders" (Melbourne and Sydney) says Hamilton (Queensland! 
Council have reattirmed their decision to invite the co-operation of 
Toombul and Windsor Shire Chuncils in an electricity supply scheme, and 
to apply for the necessary Order in Council as soon as a sub-committee 
have satisfied themselves as to the accuracy of the estimated cost. 

Lilydale (Victoria) Council recently invited offers from electrical engi- 
neers to report on the question of the electric lighting of the town. 

Warwick (Queensland) Council have received a report from Mr. C. E. 
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Downs water scheme. Mr. Deshon recommends (inter. alia) the Town 
Council to put down an electric power plant of its own. The report has 
been approved, but the plan has been amended to allow of a contract 
being entered into with the Warwick Electric Energy Supply Co. for the 
supply of electric current for pumping, The scheme is to cost £24,537. 

Mr. Ashton Bremner has prepared a report on the question of the elec- 
tric lighting of Oatlands (Tasmania). 

Hobart Tramways Committee recommend that the West Hobart line 
þe extended from its present terminus to Queen-street, North Hobart, as 
soon as the financial position of the Council warranted the work being 
done, at a cost of £3,000, exclusive of cost of land, wiring, &c. i 

Hawthorn (Victoria) Tramway Trust recently decided to invite tenders 
for supply of wheels and axles, trucks, car bodies, overhead material and 
cables, battery and booster, poles and motor equipments. 

Nigeria.—Mr. C. A. Birtwistle, Commercial Intelligence Officer in 
Nigeria, and the correspondent of the Board of Trade for that 
colony, is now on a visit to England. 

Mr. Birtwistle will attend at the Commercial Intelligence Branch of 
the Board of Trade (73, Basinehall-strect, London, E.C.) on the 17th, 
sth and 19th inst. between 10 a.m. and 5 p.m., and will be pleased to 
see by appointment British manufacturers and trade rs who may desire to 
consult him regarding trade conditions and openings in Nigeria, Appli- 
cations for appointments with Mr. Birtwistle should be made promptly 
to the Director of the Commercial Intelligence Branch. 

Stellenbosch (Cape Province).-- l'he municipal electricity works 
are now supplving current on the d.e. three-wire system (with over- 
head distributors) at 220 and 440 volis. The generating plant con- 
sists of two 40 kw. A.E.G.. generators coupled to 60 i.p... Diesel 
engines, but a 60 kw. set js on order. There is a 300 ampere-hour 
Tudor batterv, and for street lighting there are 80 100 c. p. and 80- 


90 c.p. metallic filament lamps. 


FOREIGN NOTES. 


Argentina.— The “ Review of the River Plate’ 
electrie power house at Paso de los Libres (Corrientes) is nearly com- 
plete, as is also the work of laving the cables. The public lighting 
service was inaugurated last month. The concessionaires are Messrs. 
Moran & Saldaña. | 

The Comodoro Rivadavia Petroleum Exploitation Committee. has 
entered into a contract to supply 3.000 tons of petroleum monthly to the 
Compañia Alemana Transatlantica de Electricidad; 

A presidential decree has awarded the Compania Italo. Argentina de 
Electricidad the contract for the supply of electrical energy to the Port 
of the Capital for lighting, power, &c., from Aug. 1 next. 

. The contract includes supply to warehouses supplied by the Cia, Ale- 
mana Transatlantica de Electricidad, and also in warehouses. which 


may be built later. The Government retains the right to withdraw from 
the contract at any time during the period of its curreney, After. the 


tenders of the [talo-Argentine Co. and the Cia Alemana had been re- 
ceived, the latter company made a modification in its original proposal. 
The Government, however, decided that it is contrary to practice to 
accept a tender modified in these circumstances. 

Señor Guido Milano has been authorised to instal a publie telephone 
ameen Puerto: Desenin (Territory of Santa Cruz). The concession 
is for 30 vears. 

The Ministry of Publie Works has appointed a COMMISSION to prepare 
a project for the installation of the eleetrical plant af Puerto Militar, The 
members of the Commission are Senores Juan Frikart. J. O. Maverotf and 
Enrique Garat. 

Passengers carried on the tramway companies! lines in the City of 
Buenos Avres in 1914 were 370,807,741 (compared with 400.782.383 in 
1913). The receipts of the Anglo-Argentine Co. were $28,902,838 m n. 
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Storage Battery. 


Hove Corporation also invite tenders for supply and crecticn 
of a Battery of 115 Aecumulators of about 600 ampere-hours’ 
capacity, at five hours’ rate of discharge, at their Leivhton-road 
Works. Specification and form of tender from the borough 
electrical engineer, Mr. €. Bottomley Smith, M.L E. E. Tenders 
addressed to the town clerk, Mr. W. Jermyn Harrison, Town 
Hall, Hove, by noon Friday, March 26. 

Steam Turbine, D.C. Generator and Surface Condensing Plant. 

Hove Corporation invite tenders for the supply and erection 
of One 500 kw. Mixed Pressure Steam Turbine, complete with 
d.e, 230/285 volt Generator and Surface Condensing Plant, at 
their Leighton-road works, Hove. Specification and form of 
tender from the borough electrical engineer, Mr. C. Bottomley 
Smith, M.LE.E. Tenders addressed to the town clerk, Ar. 
W. Jermyn Harrison, Town Hall, Hove, by noon March 26. 
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Electrical and Tramway Stores, Fittings, &c. 
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(against $32,986,531 in 1913). the Cia Lacroze de Buenos Ayres 
$5,896,157 (86,154,272). Eleetricos del Sud. 5284.513 ($259,092), Puerto 
Cuidad de Buenos Ayres S842,830. (88806,5452). Total, $35,926,347 


( S40,2586,240), 
The Cia Alemana Transatlantica de Electricidad (Buenos Ayres) sup- 


plied in 1914 79,941,956 units (against 71,262,918 in 1913) for light - 
ing, 28,858,091 E units (against 27,280,802) for power, and 64,902,005 units 
(60,502,414) for traction. l 
The British Consul at Rosario states that trade with that district in 
iron and steel goods and machinery has been gained in recent years by 
Germany. Belgium and to a less extent by the United States. Electrical 
machinery has been mainly supplied by Germany, the United States and 
Italy, and Germany and Austria have supplied rubber. goods, The 
main cause of the loss of ground by Gt. Britain has been prices, and an 
attractive appearance seems to be more successful than genuine quality. 
Foreign catalogues are, without exception, in Spanish, while catalogues 
from the United Kingdom are nearly always in English, and in terms as to 
money, weights and measures. The United States is showing great 
activity in securing trade, and H.M. Consul advises British exporters not 
to despise small orders, and to quote the lowest prices possible, to secure 


customers, In iron and steel and machinery there are specially good 


openings for British trade. 
France.-- Among the goods which may now be exported to this 
country are are lamp carbons, dvnamos, aluminium, ores of man- 


ganese, tungsten, molybdenum, &e. 

Spain.-—The Ministerio de la Gobernación was recently autho- 
rised to invite tenders for the construction of telephone lines between 
Barcelona and La Junquera and between Barcelona and Valencia. 


MISCELLANEOUS NOTES. 


Competition with Germany and Austria-Hungary.— Special arrange 
ments have been made by the Commercial Intelligence Branch of the 
Board of Trade for dealing with inquiries for sellers or buyers of 
articles of which the sources of supply or markets have been inter- 
fered with by the war, and list 9 of articles which inquires desire to 
purchase is now ready and may be obtained by United Kingdom 
manufacturers and traders at 73, Basinghall-street, London, B.C. 

The Commercial Intelligence Branch have recently prepared a list of 
goods which firms in this country have intimated that they are prepared 
to supply, and copies may be obtained on application to the Director 
of the Commercial Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, London, E.C. 

Inquest. —An inquest was held last week at Risca (Mon) into the 
death of Joseph Grinnell, who succumbed to injuries received at the 
Pont vimister works on March I. 

Go. E. Beek said he and deceased were in a pit about 10 ft. deep, and 
while regulating a suction pipe witness received a severe electric shock, 
and was thrown on his back. His feet came in contact with the pipe and 
were held there by the current, He called for help, and the last thing he 
remembered was deceased catching hold of a water cock. 

Evidence was given that Buck and deceased were found lying on their 
backs, and that the accident occurred through the pipe becoming elec- 
trically charged. It would not have been possible to insulate the pipe, 
but a rubber pipe might have been put down, 

The jury returned a verdict that deceased was accidentally killed. by 


a discharge of electricity whilst going to the help of another workman, 
Presentation.---The foremen of Messrs. Howard & Bullough recently 
presented Mr. ©. W. Somerville with a smoking cabinet and a.gold 
mounted walking stick, as a token of esteem on his resignation of the 
position of chief electrical engineer at Globe Works, Accrington. 
iMi 
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The Electrie Light Committee of Wigan Corporation invite 
tenders for the supply of Electrical Accessories, including 
Carbons and Carbon Brushes, Brass and Iron Castings (including 
Service Boxes), Rubber Cables, Engine Room Stores, Oils and 
Grease. Specifications from the borough electrical engineer (Mr. 
J. Slevin), Bradford-place, Wigan. Tenders to town clerk (Mr. 
Wm. Hy. Tyrer), Ning-street West, Wigan, by 16th inst. 

BELFAST Tramways and Electricity Committee invite tenders 
for 12 months’ supply of Materials, including Trolley Wire, Over- 
head Line Material. v. b. Insulated Cable, v.i.r. Cable and Wires, 
Electrical Accessories, Incandescent Lamps, Are Lamp Carbons 
and Carbon Brushes; Conduits, Meters, m.d. Indicators, Auto- 
matic Time Switches and House Service Cutouts, &c. "Tender 
forms from the city electrical engineer (Mr. T. W. Bloxam), 
and tenders to town clerk (Mr. R. Meyer), by March 15. 
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Electrical and Tramway Stores, Fittings, &c. 

EpiNBURGH Ccrporation invite tenders (by March 29) for 
Cables, Are Lamp Carbons and Globes, Fuse Boxes, Mcters, 
Conduits, &c. Specifications from the Engineer's Office, 
Dewar-place, Edinburgh. 

MALVERN Electricity Committee invite tenders (by March 22) 
for a.c. Wattmeters. 

The Corporation of CARLISLE invite tenders for six months’ 
supply of stores for the electricity department, including lubricat 
ing oils, greases, &c., and transformers. Specifications from. 
the city electrical engineer, Mr. Fredk. W. Purse, M.1.F.E., 
M.I.Mech.E., to whom tenders by 9 a.m. March 31. 

Hornsey Corporation want tenders by 4 p.m. March 16 for 
supply of Electricity Meters, Cables, Cable Stores, &c. Forms 
of tender from the Borough Electrical Engineer. 

WREXHAM Town Council invite tenders for 12 months’ supply 
of Materials, including Meters, Oils, &c. Forms of tender from 
the borough electrical engineer (Mr. W. G. Pickvance), and 

tenders are to be sent to the Town Clerk (Mr. Lawson Taylor) 
by March 17. 

SUNDERLAND Corporation want tenders by noon April 1 for 
the supply of Stores for the tramways dept.. including electrical 
and car supplies, &c. Forms of tender can be obtained from 
the Manager. 

DuNbaLKk Urban Council require tenders by 4 p.m. March 23 
for 12 months’ supply of Engine-room Stores, Cables and Wires, 
Service Accessories, Incandescent Lamps, Lighting Acces- 
sories. Forms of tender from the Engineer, Electricity Works. 

SWINTON AND PENDLEBURY Urban Council require tenders by 
noon March 19 for 12 months’ supply of Stores to the eleetricity 
department. Specifications from the Electrical Énzincer, 
Council offices, Swinton, Lancs. 

TOXTETH Park (Liverpool) Guardians require tenders by 
March? for three months’ supply oi Electrical and Engineers’ 
Supplies. Forms of tender from the Clerk, 15, High Park- 
street, Liverpool 

Tenders are wanted by March 23 for 12 months’ supply oi 
Electric Lighting Sundries to the East Sussex County Asylum, 
CHICHESTER. Forms of tender from the Clerk and Steward. 

MERTHYR TYDFIL Guardians require tenders by 6 p.m. March 
16 for three months’ supply of Electrical Accessories. Forms of 
tender from the Master o; the Workhouse, or the Superintendent, 
Training School, Aberdare. 

WANDSWORTH (London) Guardians want tenders by noon 
March 15 for one month's supply of Electrical Fittings, &c. 
Forms of tender from the Clerk, St. John’s-hill, S.W. 

The RICHMOND AND HESTON AND IsrgwonTH Joint Hospital 
Committee require tenders by March 15 for the supply oi Electric 
Light Fittings and Telephone Maintenance at. Mogden and 
Dockwell isolation hospitale. Forms of tender trom the Clerk, 
213, High-street, Hounslow. 

GLOUCESTER Guardians want tenders by noon March 16 for 
the supply of Electrical Fittings. Forms oi tender from the 
Master of the Workhouse or the Clerk. 

Tenders are required by 10 a.m. March 18 for 12 months 
supply of Electric Lighting Sundries, &c., to CARDIFF Mental 
Hospital, Whitchurch. Forms of tender from the Clerk. 


Motors, Cables, Switchgear, Transformers, &c. 

WARRINGTON Electricity and Tramways Committee invite 
tenders (by noon March 16) for Motors, h. and Lt. Cables, c.h.t. 
Feeder Panel and Transformers. 

WALTHAMSTOW Urban Council require tenders (by noon 
March 24) for e.h.t. and lt. Switchgear and Canles. Specifica- 
tions from Electrical and Tramways Engineer. 


Rotary Converter and Static Transformer. 
MANCHESTER Electricity Committee require tendezs by 10 a.m. 
March 23 for supply and erection of à 650 kw. Rotary Converter 
and Static Transformer. Specifications from Mr. F. E. Hughes, 
Town Hall, Manchester. 


Transformer, Cables, &c. 

Tenders for the supply of about 148,000 metres of h. and Lt. 
Cables for the CHRISTIANIA municipal electrice works will be 
received until noon March 25 at Kristiania Elektricitets-verkets 
Expeditionskontor, Christiania (Norway), where particulars 
can be obtained. Local representation is necessary. 

Tramways Reconstruction. 

Loxpon County Council require tenders by 11 a.m. March 16 
for the reconstruction of the underground conduit system of tho 
tramways in Grange-road, Southwark Park-road, Raymouth- 


h road and Rotherhithe New-road (3 miles single line). Speci- 
, . fication, &c., from the Chief Engineer, Spring-gardens, S.W. 
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Liv eRPoor.— The following tenders have been accepted for annual 
supplies to the electric supply department :— 

Pope's Electric Lamp Co., metal filament electric lamps ; The Edison 
& Swan United Electric Co., carbon filament lamps; E. Wilson & Co., 
€.i. troughs and boxes for mains ; Gallic Bros., brass and copper castings ; 
Liverpool Electric Cable Co. and St. Helens Cable & Rubber Co., insu. 
lated cables and wires; O. Cooban, J. E. Beard & Co., Callender's Cable 
& Construction Co., J. Bourne & Son, Liverpool Building Material & 
Cement Co., stoneware troughing, insulators, &c. 

The following have been accepted for annual supplies to the Tramways 
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Department :— 


Dick, Kerr & Co., motor équipments; British Hele-Shaw Patent 
Clutch Co., steel gears and pinions; Miller & Co., Moston Malleable 
Castings Co. and E. Wilson & Co., iron castings; L. Andrew & Co.. Avon 
India Rubber Co.. Hellewell & Co., North British Rubber Co. and New 
Liverpool Rubber Co., rubber goods, &e.; Baxendale & Co., Charles 
sooth & Co: W. B. Brown & Co. (Bankhall), D. H. Collins & Sous, 
Ambrose FL Flere, Guest. Keen & Nettlefolds, G. K. Harley, D. Lay- 
bourn & Co.. Marsh Bros. & Co.. Fred Moore & Co., Perrin, Hughes & Co., 
Chas, Richards & Sons, Rowe Bros, & Co., ironmongery, &c. ; D. H. Collins 
& Sons, D. Laybourn & Co., and S. Peace & Nons, steel, wrought iron 
and files; Vacuum Oil Co., M. Wells & Co., lubricating oils and greases. 

SHEFFIELD.—The Electric Supply Committee has accepted the 
following tenders for extensions of Neepsend power house :— 

Stirling Boiler Co., water-tube boilers, mechanical stokers, super- 
heaters, economisers, pipework, &c., £31,153; George Longden & Son. 
extensions to engine room and boiler house, new switch rooms and stores, 
£21,799; Thomas Smith & Sons, 50-ton overhead electric travelling 
crane, £2,102; Gilbert Heathcote & Co., roof principals and supports, 
£3,658. 6s. 10d. The Committee has also resolved to extend the con- 
tract of A. Reyrolle & Co. for the supply. delivery and erection of c.h.t. 
switchgear at Neepsend, and to provide additional switchgear required 
in connection with extensions of plant in hand at £5,310. 13s. (based on 
original contract prices) and also the contract with the same firm for e.h.t. 
sub-station switchgear to provide for 30 additional panels at £3,694, 
based on the schedule price in the original contract. 

The following tenders have been accepted by the Health Committe? 
for supplies of electrical fittings : General Electric Co., Tasker, Sons & Co., 
India Rubber & Gutta Percha Telegraph Works Co., D. Ashton & Co., Thos. 
A. Ashton (Ltd.) and C. Macintosh & Co. 

LEgvTON.— The tender of W. Rickard (Ltd.) has been accepted by 
the Urban Council for six months’ supply of cable at prices ranging 
from £32. 11s. for 3/18ths size, to £101. 13s. for 7,/14ths size. The 
tender of the Oliver Are Lamp (Ltd.) has also been accepted for the 
supply of 22,000 pairs of " Oritlamme " carbons at £5. 7s. 6d. and 
18,000 pairs of " Me:roflamme " at £5. 15s. per 1,000 pairs. 

Woo twicH.—The following tenders have been cecep:el by the 
Electricity Committee :— 

Babcock & Wilcox. two steam units with chain grat? stokers (duplicate 
of present installation), £7,126 : Wicks & Dale, rainwater pipes, £43. 10s. ; 
Ferguson, Pailin & Co.. switchboard extension, £62. 1s. ; G. & J. Weir, 
feed pump, £105. 

MELBOURNE (Victoria). The Council have accepted the tender 
o: W. T. Glover & Co, at £2,319 f.o.b. steamer English port, for 
1,230 vds. (ass wiet sizes) single conductor lead-eovered cables ; and 
tha? of the British Westinghouse Co. (at £56. 105.) for three triple- 
pole 03! switch: with oil. 

PorLaR (LOXpoN).—The Council are recommended to extend for 
12 months the contract with the British Economical Lamp Co. for 
the hire and maintenance of incandeszent lamps at 210 points at the 
libraries, at 15. 3d. per point. 

SCHOOL LiaouriNo.—London County Council Education Committee 
have accepted the tender of Johnson, O'Sullivan & Co., for wiriny 
Scawfell-street school, Haggerston, at £312. 13s. There were five 
other tenders, the highest being £414. 13s. 

BETHNAL GREEN (Loxpos).—The Borough Council have accepted 
the tender of Measures Bros. (at £533. 11s. 3d.) for the supply of iron 
and steel work at Digby-street and New Tyssen-street sub-stations. 

STRETFORD,-—The Council has accepted the tender of the General 
Electric Co. (et £78. 17s. 6d.) for 500 vds. of 0-2 cable, and thet of 
John Faulkner for examining and 4estivg the lightning conductor 
of the destructor chimney. 

Watrorp.—The Electrical Engineer has been authorised to pur- 
chase 200 meters from the Electrical Apparatus Co. during the next 
two years. 

TouxnRIDGE WrLLs.—The Lighting Committee has accepted the 


tender of 'T. Bates & Sons (a* £547) for construction of reservoir for 
new cool'ng tower. 
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BincLEy.—The Council have placed a 12 months’ contract for the 
whole supply of single and polyphase balanced load meters with the 
Flectrical Apparatus Co. 

SrepNEY (LONDON).—The Eleciricity Committee have accepted 
the tender of T. Crowe & Sons for the supply of 50 tons of moulded 
pitch, at £1. 95. 6d. per ton. — 

Horsuam.—The Urban Council have placed a contract for d.c. 
electricity meters with the Electrical Apparatus Co. for the year 
ending March 31, 1916. 

SALFORD. — The tender of G. Wragge ( Ltd.), at £104. 14s., has been 
accepted by the Electricity Committee for erection of stecl and glass 
partitions at Frederick-road station. 

West Hax.— Tho Corporetion have renewed their contract with 
Messrs. Venner for Chamberlain & Hookham a.c. meters for 12 months. 

WoLVERHAMPTON.— The Corporation have accepted the tender of 
the Electrical Apparatus Co. for the whole of their requirements for 
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COMPANIES’ MEETINGS AND REPORTS. 


Telegraph Construction & Maintenance Co. (Lt1.) 
The fifty-first ordinary general meeting was held on March 4, the Right 


Hon. the Earl of SET.BORNE, K G., presiding. 

The SECRETARY (Mr. C. W. Clarke) read the notice convening the 
meeting and the auditors’ report. | 

The CHAIRMAN said : No doubt you have Jooked at the accounts, 
and vou will have been struck with the similarity between the figures now 
presented and those presented a year ago, and, indeed, to those presented 
two vears ago. They show, I think, that when the plant which belongs 
to you is in full operation under normal conditions the same results have 
a tendency to repeat themselves. Lused the words “ normal conditions,” 
yet six months nearly of the period under review have been passed under 
the wholly abnormal conditions of war. The results we are able to lay 
before you are the outcome of work which was in operation when the 
thunderclap of war fell over Europe, and I use the word" normal " 
because, owing to the protection of the Navy, we have been able to 
pursue our trade—the trading operations which we undertake on your 
behalf—under conditions which may almost. be described as normal. 
(Hear, hear.) "Therefore the results arc those which: we should have 
been able to achieve if no war had taken place, but which we have been 
able to achieve during the period of war owing to that wonderful shicld 
of the Navy which, under the providenec of God, is the perpetual pro- 
tection of these islands. (Hear, hear.) In some respects I think the 
operations of the Navy have been too successful, because so many of our 
fellow-countrymen, owing to the protection afforded to them, wholly 
fail to realise that we arc still in the unfulfilled crisis of the greatest war in 
our history, The conditions of our life in this country have, in fact. bcen 
too normal. Business should not proceed as usual. All business should 
be conducted solely with a view to its influence on the fate of the war. 
We have made our contribution through your staff to the fighting forces 
of the King. About 170 members of your staff and our employees are 
taking their part, but I do not wish for a moment that your praise or 
vour gratification should be confined only to those who are taking a 
fighting part, because those who have stayed at home—many of them 
reluctantly, or because they are physically past the fighting age—and 
who have been doing the work of vour business have no less than the 
fighting men been contributing to the success of this war. J want vour 
special praise and thanks to be bestowed on those of vour staff who have 
been doing this work as well as on those who have been fighting, because 
the fact that so many have gone away has made the responsibility and 
strain on those who have remained behind greater. No one can know or 
can foresee how long the war is going to last. I am not one of those who 
think that this war is going to come to a speedy termination. J believe 
we have still a very long and arduous task before us, and that we are by 
no means yet past tho crisis of our fate. Therefore. I would not under- 
rate the difficulties in conducting your business which probably lie before 
us In the immediate future. I only trust that, under God's mercy., those 
difficulties will not be increased bv any differences of opinion between 
employer and employed, either in vour business or in any of the businesses 
on which we are dependent for the success of vour undertaking. AS & 
race we are singularly devoid of imagination, and what we cannot sec we 
often fail to understand, Anybody who has no means of inside in- 
formation would almost consider that we had no set-backs in this war at 
all. You read one day, for instance, of the brilliant re-capture of a 
trench, but. if you try to remember it, you can never recollect having 
heard that that trench was lost ; and if vou do remember a casual allusion 
to the loss of a trench, it was certainly concealed from you on that 
necacion that 200 or 300 or 400 men were lost. You only got that fact 
"IX weeks or so afterwards from the casualty lists that a whole or 
half a battalion disappeared on that day. Many men think that the 


—— 


Il 


a.c. meters for 12 months ending March, 1916, and that of the 
United Electric Car Co. (at £81. 15s.) for the supply delivery and 
erection of vestibules, staircases, &c., for 18 tramcars. 
WIXCHESTER.—Chamerlain & Hookham (Ltd.) have secured the 
Corporation contract for d.c. meters for the coming year. 
Warrincton.—The tender of Edgar Allen & Co., at £57, for 
supply of three crossings and two pairs of points, has been accepted, 
West HanTLEPOOL.—The Council has accepted the tender of the 
Kcanicott Company for water-softening apparatus. | 
CanprFF.—The Building and Sites Committee have accepted the 
tender of H. J. Cash & Co. (at £2,400) for electric lighting installation 
at tho new Technical Institute. 
WALSALL. -—The Corporation have accepted the tender of Woodall, 
Duckham & Co. for the erection of 20 vertical retorts with electrically- 


driven plant at Pleck gas works. 
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crisis of the war is passed when it is not passed. If those who are 
responsible really understood the characteristics of our people and . 
appreciated them they would minimise the good news as much as possible, 

and would give all the bad news they could honestly publish. The 
more our people understand and realise what is required of them the more 
they will do. “I have only one more thing to allude to—namely, the 
quotation of our shares. Your shares to-day, even in this period of the 
war, stand higher than they did when I first had the honour of becoming 
your Chairman less than five years ago. (Hear, hear.) I now move the 
adoption of the report and accounts, and the declaration of the dividend 


and bonuses therein set out. 
Sir JAMES PENDER, Bart., seconded the motion, which was carried 


unanimously. 

The re-election of the retiring directors (Mr. Colin F. Campbell and Mr. 
Paget V. Luke) followed. The retiring auditors were re-appointed, and a 
cordial vote of thanks to the chairman, directors and the staff brought the 


procecdings to a close. 


Uharing Cross, West End & City Electricity Supply Co. (Ltd.) 


The annual ordinary gencral meeting was held on Thursday last 
week, Mr. WitLIAM Francis FrApGATE, M.V.O., presiding. 

The MANAGER AND SECRETARY (Mr. Edward Wilmot Seale, 
F.C LS.) read the notice convening the meeting and the auditors’ report. 
The CHAIRMAN said : I usually compare each year’s accounts with 
the preceding year. but the circumstances of the past year arc so abnormal 
that any such comparison would be quite valueless. As regards tho 
West End areas the gross carnings have decreased £9,153 and the expenses 
have increased  £2.811, making the net earnings for the vear 
£72408. 15s. 9d., or a decrease of £11,964, as against the year 1913. - 
Interest and sundry credits bring the total for the service of the yoar to 
£78.133. 1s. 10d. The first charge upon this is £17,829. 8s. 8d., the 
interest on debenture stock, which has been paid. We have carried 
to depreciation account £22,000. The dividend on the preferenco 
shares, amounting to £18,000, has next to be provided, and we 
are left with a balance of £20,313. 13s. 2d. In Julv last an interim 
dividend at the rate of 5 per cent. per annum was paid on the ordinary 
shares, and as a dividend at that rate can be paid out of this sum without 
in any way touching on our reserves or tho carry forward of last year, 
the board has considered that it is quite justified in recommending a 
dividend at that rate, carrying the small balance of £303. 13s. 2d. to 
general reserve (income account), which will then stand at a little over 
£7,000. We carry forward on revenue account the £18,000 brought forward 
from last year, and this,with the £7,000 on general reserve income account, 
gives us à round sum of £25,000 to fall back upon in aid of the profits for 
the current year. Our depreciation fund will stand at about £150,000, 
As regards the City undertaking, the gross earnings, notwithstanding the 
war, are slightly higher than last year, but, owing to the increase in 
expenses, the net earnings are £2,474 lower, the not total being £66,706. 2s, 
This, after payment of all interest, provides £36,367..6s. 2d., out of which 
to mect the preference dividend of £18,000. We are, therefore, able to 
carry forward £18,000, the amount brought from last year, and by trans- 
ferring the balance £18,367. 6s. 2d. to general reserve income account, 
this will amount to no less a sum than £71,515. It is not proposed to 
deal at present with this account. nor. as explained last year, to write 
anything off for depreciation. There is one item on the balance-sheet 
to which, perhaps, you will think I ought to refer, and that is ** Invest- 
ments at cost." Having regard to the depreciation caused in most 
securities by the war, you may naturally inquire as to whether these ought 
to remain at the same price. As, however, the whole of these invest- 
ments are purchases in our own debenture stocks, there is no necessity 
in any way to write them down. The increase in the cost of materials 
and labour has been very great. For instance, the average price of coal 
has increased some 13} per cent. over last year, but I am happy to say, 
thanks to economies in working, our works costs at Bow have increased 
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less than 4 per cent., while transmission losses have been considerably 


reduced. The inervasc in the price of coal is giving us anxiety, and should it 
continue, there will be no alternative but to increase the price of current, 
a course which we should only adopt if absolutely necessary, I need 
` hardly tell you that our business is seriously affected by the lighting 
restrictions, In January of this year our output was reduced by H4. per 
cent. in the City, and 20 per cent. in the West End, and these reductions 
must affect our revenue. No Jess than 77 of our staff have joined the 

- Colours, and the board, considering it their duty to make some pro- 

; Vision for their dependants, are now paying at the rate of nearly £5,000 
a vcar on this account. 

Last year ] called attention to a scheme put forward to acquire the 
shares of the Electric Lighting Companies of London and to expend a 
very large sum of money in building a new generating station with neces- 
sary connecting mains, &e. Your board did not think the seheme was 
oue which they could support, and a committee representing the majority 
of the London companies, after consulting. engineers of the highest 
standing, agreed in our view. The scheme was shortly afterwards with- 
drawn. The London County Council had appointed a special committee 
to deal with this question, and in the autumn of last vear a conference 
took place at which there was an interchange of views. Inthe result, a Bill 
was introduced by the London County Council. which, however, owing 
to the want of support by the full Council. had to be dropped. There is, 
therefore, no object in troubling you with any details of that Bill. bevond 
stating that in many respects its provisions did not commend themselves 
tous. Our committee also introduced a Bill, but having regard to the 
decision of the Government that no contentious business should be taken, 
this has been withdrawn. The committee of our companies has still 
been kept alive. In our view discussion among ourselves and with the 
London County Council, and possibly the local authorities; cannot but 
be useful, and if and when a scheme can be arrived at we shall put it 
before you for your consideration. 1 now move the adoption of the 
report and accounts. 

Mr. JOHN M. GATTI seconded the motion, which was carried unani- 
mouslv. 

Resolutions approving the dividends, re-electing the retiring directors 
and auditors, were then passed. and a hearty vote of thanks to the 
chairman, directors and statt brought the proceedings to a close. 


Kensington & Knightsbridge Electric Lighting Co. (Lt1.) 

The ordinary general meeting was held on Thursday last. week, Col. 
R. E. Crometos, C.B.. presiding. 

The SECRETARY (Mr. G. S. Britton), having read the notice conven- 
ing the meeting and the auditors! report, 

The CHAIRMAN said: Gentlemen, during the first six months of the 
past financial year we had to face the loss of revenue due to the 
closing of the museums on account of the suffragette outrages, Again., 
the strike in the building trade adversely affected our supply of electric 
power; and on the ex penditure side the coal porters’ strike increased the 
cost of coal at Cheval-place. Still. by care and economy, and by the 
small increase in the selling price of which we had given notice to our 
customers, we were in a fair way to show slowly increasing net profits. 
Then came the war and consequent heavy loss of revenue and a further 
loss of efticieney due to some of our staff being called away for military 
service, The reduction in output. realised up to the end of the vear was 
about 500,000 units, or 71 per cent. of our output, but on account of our 
slight increase of price, the loss in money revenue is only 65 per cent., as 
our increase in average price per unit sold has been from 325d. 
in 1913 to 328d. in ]914. On the other side the figures. show 

-that we have effected notable savings as follows: In the cost of 
generation and distribution £3,600, or TPL per cent; ; in repairs of plant 
£011, or 13 per cent. ; in management £792, or 121 per eent. But 
against this there have been increases in the items over W hich we have no 
control, such as rates anl taxes. The net result has been a total 
saving on our cost side of £41,717, which so nearly cancels our loss in 

revenue that we have been able to recommend the payment of our usual 
dividend of 9 per cent. on the year, and L hope shareholders will be satis- 
fied with this result. We hope that the loss of revenue caused by the war 
will gradually right itself. It is unwise to prophesy, but we are not so 
anxious as the "y were, l hope the shareholders will realise that we owe our 
comparatively satisfactory financial results to the extraordinary hard 
work and devotion of our managing director, Mr. Miller, and his staff, who 
have worked long hours to obtain the economies [E have mentioned and to 
supply the places of those called away for var purposes. 

As both the Bills in Parliament which might have effeeted our interests 
very considerably have been withdrawn, 1 shall say little on this matter. 
Your directors co-operated with the boards of the majority of the London 
companies in discussing these Bills in a manner which we consider wholly 
satisfactory and which we believe will be continued if future contin- 
gencies of the same class arise: but so much has been said in the Press 
aud elsewhere by those advocating zigantie schemes of cleetrie supply 
for London that L wish to take this opportunity of pointing out to our 

shareholders that most of the statements ard promises made by the 
advozatesof these schemes ale not truc jm the one importanit matter that 
they promise reductions of price for electric supply which cannot be 
reahsed—at any rate. so far as to arteet the majonty of our customers 
who lve in the residential districts. London. has been moat untruly 
compared untavourably with New York, Chicago, Berlin and other great 
cities. Your directors have been for vears past “fully aware that the only 
chance of reducing the average cost to the customers ha; been by extend- 
ing the use of electricity ior. purposes otherthan Keh'jno and the hoard 
and management have laboured unremittinclv in thi. direction, and the 
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special department appointed to foster this branch of our output has 
made continuous progress. The general public, who in most cases are 
users of electrieitv mainly for lighting and to a small extent for cooking 
and heating, ought to know that the cost for these purposes iS Carried 
exceedingly low and far lower than in anv of the great cities named. 
Although it is obvious that some amalgamation of the generating stations 
will lead to small reductions in cost of generating taken by itself, the total 
cost, including the many charges dealt with in our balance-sheet, would 
not be sensibly atlected. 

The Board regret to announce the resignation of Mr. R. W. Wallace, 
who has been a director of this Company for 28 vears— in fact, ever since 
its formation. ‘Phe loss of his technical combined with his legal know- 
ledge, always at the disposal of his fellow-directors, is felt by them. His 
place has been filled by the appointment of Mr. H. W. Miller as managing 
director, I hope vou will understand that in view of what I have said 
as to the economies effected during the year the board’s policy in this 
respeet is justified. F now move the adoption of the report. and accounts, 

Sir HENRY W. BLISS, K.C. LE., seconded the motion. 

Mr. WHITWORTH asked whether electricity for cooking purposes 
stood as well in comparison with gas as it did for lighting purposes ? 

The CHAIRMAN: L think so, personally. There are far greater 
savings than householders generally suppose. 

The resolution was then carried unanimously, as were resolutions 
approving the dividends, the re-election of the retiring director (Mr. H. 
W. Miller). and the retiring auditors, and a cordial vote of thanks to the 
chairman, directors and statt brought the proceedings to a close. 


AUTOMATIC TELEPHONE MFG. co. (LTD.) —'T he profit for the vear 1914 
amounts to £35,797, against £22,941 for 1913. After payment of pre- 
ference dividend and writing off £10,060 (against £8,003). a dividend of 
3 percent. for the vear on the ordinary shares has been declared, carrving 
forward £5,256, acainst €3,218. The transfer books will be closed from 
the 12th to the 20th inst. inclusive. 


BEAULY ELECTRIC SUPPLY CO.—At the recent meeting it was re- 
ported that the connections had been increased during the year from 700 
to 1.500 lamps. The capital expenditutre was £1,117, The income for 
the year was £325, and the year’s working resulted in a profit of 
£157. which, added to balance from last vear, left £159 available. £100 was 
placed to renewals reserve, and a dividend of 6 per cent. was declared 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors’ report stated that the capital expended during 1914 on account 
of the Bournemouth, the Poole and Branksome, the Christchurch and 
District and the Pokesdown Orders amounted to £14,552. 12s. Ild.. 
making the total expenditure £487,049, 10s. 2d. With balance of 
£2.145. 6s. 10d. from 1914 the total amount available after deducting 
generation. and distribution costs, rent, rates, taxes, wages, directors’ 
fees, general establishment and other charges and proportion of salaries 
is E45 826. 2s. 9d. Deducting interest on debenture stock, &c. 
(E9964. 16s. 10.), leasehold and special redemption funds and interest 
(£1.898. 17s. 6d.), amount carried to reserve for depreciation (£7.000), 
&e., the balance available for distribution is £24,940. 19s. 8d. Interim 
dividends on the 4} per cent. preference and the 6 per cent. second 
preference shares and on the ordinary shares at rate of 5 per cent. per 
annum have been paid for the half-vear ended Jime 30, 1914. leaving for 
further distribution £15,603, 17s, 61, — Final dividends on the preference 
shares for the half-year ended Dec. 31 have also been paid, and the 
directors now recommend that a final dividend on the ordinary shares 
at the rate of 9 per cent. per annum, for the half-year ended Dec. 31, 1914 
(less tax). be declared, leaving £3,820. 5s. 4d. to be carried forward. The 
total applications received at. Dec, 31 last amounted to the equiv alent of 
0.664 kw., an increase of 874 kw. for the vear. "he total number of 
units sold was 3,910,511," The direetors of the Richmond (Surrey) 
KEleetrie Light & Power Co. have declared a dividend of 6 per cent. on 
their ordinary shares for the vear 1914. 

BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.)— 
At the recent meeting the ehairman (Mr, R. €, Longridge) directed atten- 
lion to the fact that the business was steadily expanding, the increase in 
revenue for 1914 being £6.62» compared with 1913, equivalent to 6 per 
cent. The expansion did not involve any deterioration in quality of 
business transacted, as the increased revenue was accompanied by a 
corresponding increase in. profits, notwithstanding that the company had 
to meet several heavy claims in peque et of breakdowns in the er gine and 
electrical departments. Nearly 28 per cent. of the eligible members of 
the office staff had joined H.M. forces, the company paving full salaries 
to the absent members and keeping open their places. The company had 
been entrusted with the work of inspecting certain kinds of war material 
ordered from contractorgand he claimed that if this procedure were univer- 
sally adopted the result would be advantageous to national interests. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—4At the recent meeting the 
chairman (Mr. D. Munsey). in moving the adoption of the report and 
accounts, stated that during 1914 there had been connected 183 additional 
consumers, and the number of units sold was 3.011.835, an increase of 
81,2 SI units, The total profit was £10,584. los. 7d. An interim dividend 
of 2) per cent. had sos n paid, and the diacctors recommended payment of a 
further dividend of 34 per cent., makina 6 per cent. for the vear, leaving to 
carry forward +2. 646. Ls. 2d. In the first six months of last year they 
did exceedingly well, and they were loo! ung torward to having a very 
large sur plus : tor dividend at the end of the year, but the war interfered 
with them considerably. A great many members of the University were 
not up, then there had come the lishting order, and the ooal question had 
become much more acute. The directors had ‘thought it wise to increase 
the carry-forward in view of possibilities during the coming year. 
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CITY OF LONDON ELECTRIC LIGHTING Co. (LTD.)— 
pended during 1914 wag £61,938, increasing the gross tot 
diture to £2,622,812. 10s. od. The amount written off Prior to Dec. 31, 
1913, was £560,084. 3s. lid., and £21.209, 15a. 5d. was written off during 
1914, making net expenditure at Dee. 3l. 1914, £2,034.618, Ils. ld., and 
the net addition to capita] account during 1914 £40,728. 16s. Fd. The 
annual profit has been prejudiced by the enforced reduction of lighting 
and by the increased cost of coal and of all other items of production. The 
total revenue for the year was £303,542. 13s., and interest on invest ments 
and discounts was £2.54]. Ye. 2d., a total of £306,084, 25. 2d. Deducting 
expenses of generation and distribution (£72.065.. Os. 1d.), repairs and 
maintenance of buildings, machinery, &c, (£11.076. 7s. 8d.), rent, rates, 
taxes, management expenses and special charges (£58,477. 14a. 9d.), the 
balance is £164,464, 19s. 2d. Adding £27,836. 11s. 8d. brought forward, 
the total available revenue is £192.30]. 10s. lOd. Interest on loan from 
bankers, consumers’ deposits, &¢., required £3,291, 18s, 6d., and interest 
on first and second debenture stock for vear £30,917, 14s. 2d., and after 
providing for interest transferred to debenture stock premium redemption 
account (£1,547. 6s. Td.), leasehold redemption account, interest and 
appropriation (£288. Qs. 3d.), contributions to employés’ provident funds 
and under National Insurance Act (£1,958. 2s. lld.), writing down Stores 


(£138. 4s. 2d.), and transferring to reserve account £50.000. £104.160,.4« 34. 
is available for dividends on preference and ordinary shares, &e. The 
directors recommend the following dividends for the year ended Dec, 31, 
1914, less tax : On the preference shares, 12s. per share (full rate of 6 per 
cent. per annum), and on the ordinary shares 18s. per share, being at 
rate of 9 per cent. per annum, against a distribution of 10 per cent. for 
1313. On account of these dividends, tis, per share on the preference 
and ordinary shares (less tax) was paid in September, and there remain 
to be paid 6s. per share on the preference shares and 123. per share on 
the ordinary shares (less tax), absorbing £49,614. Os, 24. and leaving to 
be carried forward £23.372. 4s. 9d. There was a decrease of £8,229 in the 
gross and of £10,126 in the net revenue compared with 1913. The average 
price per unit for private supply (all purposes) was 2-26d., against 2-330, 
in 1913 and 2-37d. in 1912. The total number of customers at Dee. 31, 
1914, was 15,090, against 15,083 in 1913. and the number of kilowatts 
connected (including power and heating) was 45.532, against 13.703, 
inerease 1,820 kw, On Feb, l7, 1915, there were 16,678 kw. applied 
for, out of which 15,831 kw. were connected, and the customers numbered 
15,060. The total units generated was 33,906,963, (against 33.542.870), 
and the units sold were 29,182,165 (against 29.112.618), an increase of 
69.547 units over 1913. The maximum supply demanded was 19,739 kw., 
against 19,433 kw. The power and heating supplies continue to show 
a steady increase, the total units sold for these purposes in 1914 being as 
follows : Power, 11,500,946 units ! heating, 2,193,827 units; total, 
13,094,773 units, or 48-6 per cent. of the total units sold for private supply. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The capital ex- 
pended during 1914 on account of the Company's London districts 
amounted to £145,850, lls. 7d. The net total expenditure in respect of 
those districts up to Dec. 31 last amounted to £2.098,549, 2s. 2d., with 
balance from last account (£7,013. 1s. 2d.) and the balance from vear's 
revenue account after deducting generation and distribution costs, rents, 
rates, taxes, wages, directors’ fees, general establishment and other 
charges, and proportion of salaries (£164,043. 3s. 11d.), the total amount 
available for the year is £171.056. 5s. Íd. Deducting interest on first 
and second debenture stock and interest on temporary loans to Dee. 31, 
1914. less tax (£44,214. 16s, 8d.) and £40,000 carried to reserve for pul 
ciation, repairs, renewals, & c., the balance for distribution E ENG 84 L. Ss, | 
Interim dividends have been paid (less tax) on the 6 per cent. fully-pa ic 
preference and ordinary shares for half-year ended June 30, A914, and 
these absorbed £29,908. lds. lüd., leaving for further distribution 
136.032, 13s, 7d. The directors now recommend that a further dividend 
on the 6 per cent. fully-paid preference shares (less taxi; and PES 
dividend on the fully-paid ordinary shares for the half-year n ne = 
1214, at rate of 9 per cent. per annum (less tax) he declared, _ The ii ee 
absorb £44 461. 13s. 1d., and leave £12.471. Os. 6d. to be carried SU 

he applications received during the year amounted to the n ds 
3206 kw., making the total 54,7035 kw. The total D d 
28,012,741, against 25,743,323, an increase for the vear of 2.26! ; "un ; 
The number of consumers increased from 22,315 to 24.212. e pubs 
the lighting restrietions imposed upon the London areas by Pads s 
in consequence of the war, and which have affected the 2 i pe ion 
larly for the last quarter of the year, the directors consider the ab 


results eminently sat isfactory. ` 


DAVIS & TIMMINS (LTD.\—The directora have declared a pa 
dividend on the ordinary shares at rate of 10 per cent. per po E i 
past half-year (making S8 per cent. for 191 f). together with a bonu: 2 

reent., the same as for 1013. A RS ER 
7 the Pieds Tuesday it was stated that the pony ene i W hon. 
Plant and stocks were at the disposal of the Government A is P 

^e opening of the war found them well eine pane sition to 
metal and an efficient plant, and they were in a favourab : BA mud 
deal with the enormous pressure of orders which had epu non lv 
They vere. not neglecting their old and valued fi oan ia EE. 
Speaking, the whole of their works were employed on war materials. 


DIRECT SPANISH TELEGRAPH Co. (LTD).—The accounts for et 
after Providing for interest on and redemption of debentures E i. 
dividend on the preference shares, a balance of £28,898. 8s. ad the 
ditectors consider the opportunity a favourable one for pe a ane 
question of depreciation on the company's investments E eM 
Progressive for several years, and now amounts to £19,212. ey 
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fore propose to apply the balance of £28,898. $s. 5d. as follows : Dividend 
on ordinary shares at 4 per cent. per annum (2 per cent. of which was 
paid as interim dividend in Oct. last) (£2,536. 1s.). bonus on ordinary 
shares of 2 per cent. (£1,293. 2x. ), writing down Stock Exchange sceurities 
(£19.212) and Placing £5,000. to reserve, carrying forward £807. 2s. 5d. 
The 30,000 44 per cent, first mortgage debentures fell due for payment on 
June 30 last and Were redeemed at that date. To enable that to be done 
without realising securities at a considerable loss, a loan of £30,000 was 
obtained from the Eastern Telegraph Co. The Bilbao cable became 
interrupted on Sept. 23 last, 3 knots from the landing place in Cornwall, 
and the necessary repairs were carried out by the es, “ Electra," the 
cable being re-opened for tratfie on Sept. 27. after an interruption of five 
davs. Thecost of the repairs (£327. 135. 10d.) has been charged to revenue. 

FIFE TRAMWAY, LIGHT & POW!R CO. (LTp.)—Mr. Wm. Low presided 
at the recent meeting and stated that the earnings from the Dunferm- 
line and District Tramways Company during 1914, pid over to the 
Company by way of dividends and management fees, amounted to 
£15,250, Compared with £15,020 for the preceding vear, and £12,200 for 
1912. In view of the abnormal conditions since August he thought the 
shareholders were to he congratulated that that department. of their 
business had. done so well, The growth and development. of traffic on 
their lines continued steadilv during the first seven months of the year, 
and at the end of July the earnings were over £1.000 in excess of the 
corresponding period of the previous vear, due to some extent to the open. 
ing of an additional line. Notwithstanding the diminution in receipts 
during the latter part of the year the tramways revenue was still slightly 
greater than for any previous year, During the vear the cars ran a total 
Of 682.272 miles, compared with 616.000: the Dassengers carried 
numbered. 4,187,163. compared. with 3,600,000. They had statutory 
powers for the construction of a tramway to Rosyth Naval Base and 
Inverkcithing, but those powers expired in July. and the directors had 
made application for an extension of time for Construction. and for laying 
& connecting line along the North Queensferry road. Asto the power and 
lighting business, he thought the shareholders would be thoroughly 
satisfied with the progress made. The revenue from the Fife Electric 
Power Co. and the electric lighting undertakings received bv their 
Company as dividends and management. feos amounted to £11,276, 
compared with £8.56], an increase of nearly £3.000,— "he increase in 
profits would have been greater had normal conditions pre vailed through. 
out the year. Out of the available balance of £19,271. Ts. 10d. an interim 
dividend on the preference shares for the half-vear to June 30 had been 
paid, and the directors recommended a final dividend on the preference 
shares for the half-year to Dec. 31 ; à dividend on the ordinary shares for 
the vear at rate of Ji per cent. per annum; the transfer to reserve 
aecount of £3.000, and the carrying forward of £2. 803, 

W. T. GLOVER & CO. (LTD. )—The result of the trading for 1914 is a 
eredit balance of £35,307. ls. öd., and with £5,128. 10s. 4d. from 1913 the 
total is £10,525. 11s, 10d. After paying directors’ remuneration and 
expenses and interest on the first and second mortgage debenture stock 
and writing £2,139. 8s. 1d. off investments and appropriating £4,000 for 
payment. to trustees of second mortgage debenture stock. the balance is 
£25,364. 9s. 6d. The directors propose to pay dividend on 5 per cent. 
cumulative preference shares (t4.614, Ils. 8d.), to transfer €2.500 to first 
mortgave debenture redemption fund, and to pay a dividend on the 
ordinary shares at the rate of 5 per cent (£5,209. lVs.), transferring £5,000 - 
to reserve fund and carrying forward £7.950, Os. lod. 

HARRODS (LTD.)—At the recent meeting the chairman (Nir A.J. 
Newton, Bart.), in moving the adoption of the report, said the electricity 
for lichting and power consumed at Brom pton-road was generated by the 
company on their premises, and at à price which compared advantageously 
with what would have to be paid toan outside company, The electricity 
generated was sufficient to supply a town of about 80.600 inhabitants. 


HARROW ELECTRIC LIGHT & POWER Co. (LTD.)—At the recent 
meeting the directors’ report stated that during the past vear 85 new 
Installations (representing 169 kw. of additional demand) had heen con- 
nected to the mains. Fhe number of consumers at the end of the vear 
was 1,714, and their aggregate requirements amounted to 1,736 kw. The 
years output was 538.409 units. The balance to the credit of net 
revenue account, after dedueting debenture interest. and interim divi- 
dend on the preferenee shares, was £2.420. 10s. 5d. The directors recom. 
mend payment of the final dividend on the preference shares( £3 (4. 105,3. ) 
and a dividend on the ordinary shares at the rate of 5 per cent, per annum 
(£1,666. 15s.), leaving to be carried forward £378. 16s, 2d. l 
W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—The report for 
1914 states that the profit was £119,245. Iss, llid., and after deducting 
directors’ and auditors’ fees, debenture interest, tax and amount written 
off for depreciation on buildings and machinery (£29,120. 12s. 6d.) and 
adding amount brought forward (£50.065. 8s. 9d.), the total is 
£149,190. l5s. 2d. Deducting the transfer to reserve account (£20,000) 
and to special reserve account (£10.000), the dividend on the preference 
shares to Dec. 31, 1914 (£9.000), the interim dividend on ordinary! shares 
(£10,000) and income tax on interim dividend. on ordinary shares 
(£770. 165. 8d.), the available balance is £99,419, 1585. Gd. The directora 
recommend payment of a final dividend on the ordinary shares of 10 per 
cent. (less tax), making 15 per cent. for year, and also a bonus of 5s. per 
share (less tax), absorbing £30,000, and leaving to be carried forward 
£69,419. 13s. öd. ; | 

THE MACKAY COMPANIES — The annual report of the Mackay Com- 
panies is just issued by the trustees, and states that -— 


Business depression in the United States, both before and since the outbreak of the war 
in Europe, has affected your teieeraph company in common with other enterprises, and 


ima 
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your trustees have been compelled to insis* on the most rigid economies in operating and 
other expenses. Your dividends have been earned, and as in previous years reconstruc- 
tion has been charged to operating expenses, and your properties have been maintained in 
a high state of efficiency. There have been no important additicns to vour cable system 
during the vear, and notwithstanding the abnormal conditions created by the war the 
Cab!e systems both in the Atlantic and Pacific oceans have been operated without inter- 
ruption or even serizus delay in the service. On the land line system substantial exten- 
sions have been made to new cities and towns. During the year there has been the usual 
agitation for Government ownership of the wires in the Uuited States. On Dec. 15. 1914, 
the Postmaster-General, in his of cial report, repeated a recommendation for their pur- 
chase. The President. however. when delivering his messaee to Coneress. on its opening 
sessicn in the same month, made no reference to the question. The omission is zigni- 
ficant. The income of the subordinate companies of the Mackay Companies is greater 
than is required to pay the dividends of the Mackay Companies. but its policy is to obtain 
from its subordinate companies only enough money to meet thoze divicends. 

The Mackay Companies has no debts. Its outstanding preferred shares ($50,000.0C0) 
have not been increased during the past eieht years. Its outstanding commen shares 
($41.380,400) have not been increased durine the past 10 years. In other words. no 
bonds. notes or stock have been issued and no debts incurred during the past eight years. 

The Postal Telegraph Employés Association continues its gccd work. The association 
was oreanised in 1907, with the unique and essential features that no dues should be raid 
by the employé, and that the memters of the association, or their heneficiaries, should 
receive during sickness and at death certain cash allowances from the company. Practi- 
cally allof the employés of the company are mem*ers of the asscciatior. The plan has 
worxed harmoriously and to the great satisfaction both of the emrloyes and cf the com- 
pany. It has been of substantial bereft to the employes in the way of money allowances 
paid by the company. and has been a benefit to the company in the increasca loyalty and 
ethciencv of the employes, who appreciate the spirit shown by the company ir. looking aiter 
their weltarc. 


At the annuai meeting of the sharehcl3ers. bel! on Feb. 16. 1914, Sir Thomes Skinner, 
Bart., of London.*Eng!and, was elected a truste^. 


MANSFIELD & DISTRICT TRAMWAYS (LTD.)---At the recent meeting 
Mr. A. H. Beatty (who presided) stated that the vear's profit (including 
balance brought forward) was £13.705. The directors recommended 
payment of a dividend of 6 per cent. for the year on the ordinary shares. 
He congratulated the shareholders on the fact that the result had so 
nearly reached that of 1913. in spite of the war, and that they had been 
able to show an increase of } per cent. on the dividend. During the year 
they had carried nearly 4,500,000 passengers, and for the first time the 
car-mileage had exceeded 550,000. 


MARCONI WIRELESS TELEGRAPH CO. OF CANADA (LTD. )—The report 
for vear ended Jan. 31, 1914, states that the contract with the Canadian 
Government for the operation of the coast stations on the Great Lakes 
has been completed by the addition of new stations at Port Burwell, 
Toronto and Kingston. "The operation of these stations has been placed 
on a satisfactory basis "The company was also successful in securing 
the contract for the construction of the stations. Under agreement 
with the Newfoundland and Canadian Governments, the company now 
operates 10 small stations in Newfoundland and Labrador, 22 stations 
on the eastern coast of Canada, eight stations on the Great Lakes of 
Canada. The Newfoundland stations are subsidised to the amount of 
$4,630 per annum and the Canadian stations $89.200 per annum. Ac- 
cording to the latest Government return, there are 93 vessels equipped 
with wireless telegraphy, of which 90 vessels are equipped with the 
Marconi system. With the completion of the duplex system, the Louis- 
burg trans-Atlantic receiving station has been brought into operation, 
in addition to the installation for high-speed transmission at Glace Bay. 
As a result of the destruction of the operating house by fire on May 5 the 
Cape Race station suffered severely during the year, Prompt measures 
were taken to erect à temporary station, which was in operation within 
t wo days, but owing to the isolation of Cape Race it was not until Sept. 30 
that a full commercial service could be resumed. Improved equipment 


has been installed. adding to the capacity of the station. The necessity- 


for increasing the hcight of the masts has been urged on the Government, 
and action has been taken for such construction, which will be completed 
before the end of the year. Cape Race should then be the most important 
coast station on the North Atlantic Ocean. Owing to the unfortunate 
occurrence, the ship traffic receipts show only a small increase over 
previous year. Trans-Atlantic traffic shows improved receipts for the 
year, and the revenue from the operation of the Marconi system on 
steamers and sales of apparatus shows decided progress. Since the close 
of the past fiscal year a number of contracts have been made with ship- 
owners covering vessels affected by the latest Canadian Wireless Act. 
Work on the contract with the Department of Railways and Canals for 
the construction of stations at Le Pas and Port Nelson has been pushed 
forward and will be completed during the year. 


MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—At the annual 
mecting last weck the chairman (Mr, W. J. New) said that satisfactory 
progress had been made during the past year. The revenue (after adding 
£615 brought forward) amounted ro £3,341. 12s. 10d.. and after pro- 
viding for debenture interest, the balance was £2,366. 12s. 10d. It was 
recommended that a dividend be declared at the rate of 31 per cent., that 
£900 be placed to reserve for renewal of plant, and the balance 
(£166. 128, 10d.) carried forward. They continued to make steady pro- 
gress during the first half of the vear, but owing to the war the majority 
of the hunting boxes, which were their best. winter eustomers, were closed, 
and that had resulted in a considerable falling off during the last quarter. 


MBTROPOLITAN ELEOTRIO SUPPLY CO. (LTD.)—The directors’ report. 
states that the capital expenditure, which at the end of 1913 amounted 
to £2,172.336. 4s. 6d., has now reached £2,228,458. 17s. Od., an increase 
during 1914 of £56,122. 12s. 6d. A further amount of £18,632. 34 per 
cent. mortgage debenture stock was issued during the year. The gross 
revenue for the year amounted to £215.544. 5s. 9d., compared with 
£217.605. 6s. 6d. in 1913 (a decrease of £2.06). Os. 9d.). and the working 
expenses to £114,611. 4s. 7d., against £111,310. 14s 3d. (an increase of 
£3,294. 10s. 4d.). The revenue for the first half of the vear showed a 
satisfactory increase, but it was seriously affected during the last half by 
the diminution in lighting due to war conditions. That the net decrease 
was no greater is duc to the large amount of new business obtained in the 
western arcas, The balance at credit of revenue account, before pro- 


viding for depreciation, is £100,933. 1s. 2d. The directors have set aside 
£22,000 as an addition to depreciation and reserve fund, which now 
amounts to £332,745. 6s., carrying to credit of net revenue account 
£78,933. 1s. 2d. This sum, with balance brought forward, interest and 
dividends on investments and other receipts, makes a total of 
£90,484. 12s. 4d. After deducting interest on debenture stocks and loans, 
dividend on preference shares and other charges, the balance is 
£38,795. 2s. Ild. An interim dividend of 2s. per share (being at rate of 
4 per cent. per annum) on the ordinary share capital (£20,000) was paid 
in November, and the directors recommend that a further dividend of 
ls. 6d. per share (being at rate of 3 per cent. per annum) on such shares 
be now paid, making a total distribution for the year of 3s, 6d. per share, 
or 3} per cent. This will absorb a further sum of £15,000 and leave 
£3,795. 2s. 11d. to be carried forward. During the year new connections 
representing the equivalent of 51,666 25 c.p. lamps (equal to 1,550 kw.) 
were added to the company's system, making a total connection at the 
end of the ycar of 1,138,406 lamps. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—At. the 
meeting last week. Sir B. €. Browne (who presided) said their gross 
receipts showed an increase of £7.514 over 1913. but there were increased 
expenses, and the amount available was £21,293. A final dividend of 14 
per cent. was declared and £14,617 carried forward. The arrangement 
made with Messrs. Spencer & Sons to utilise the whole of their exhaust 
steam had come into force. and the directors felt confident that it would 
be the mcans of a great saving in working costs. 


NEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. (LTD.j—The con- 
nections to the Company's system at the end of 1914 amounted to 
231,425 H.P., compared with 203,668 m.r. in 1913, or an increase of 
27,757 H.P. The year's profit is £178,379. 18s. 4d., and with balance 
brought forward (£6,588. 16s. 10d.) the total is £184,968. 15s. 2d., against 
which has been charged interest on debenture stocks, loans, &c. 
(£52,563. lls. L1d.), leaving £132,405. 3s. 3d. The directors recommend 
payment of a dividend of 24 per cent. on the preference shares, making 
with the interim dividend of 24 per cent. paid in July, 5 per cent. for the 
year (£45,588. 18s.) and a dividend of 3 per cent. on the ordinary shares, 
making with the interim dividend of 2} per cent., 54 per cent. for the 
year (£43,869. 16s. 4d.), the transfer to depreciation account of £20,000 
and to reserve of £17,000, leaving £5,946. 8s. 11d. to carry forward. The 
additions to capital expenditure for the year amount to £129,590 and 
represent. part. of the cost of extensions in progress at the Carville and 
Dunston power stations, and also to the general distribution system. 


NORTH LONDON RAILWAY CO.— Lord Rathmore expressed regret at the 
recent meeting that the directors were unable to recommend a higher 
dividend than 1} (or3} percent. forthe year), but it was impossible to do 
more than had been done, and they could only look forward to the 
increase in traftic which must flow to their railway when the electrification 
scheme in conjunction with the London and North-Western new electric 
railway was completed, It was hoped a year ago that the electrification 
of their line and of the London and North-Western to Watford would 
have been accomplished by the spring of this year, but, owing to delays in 
carrying out contracts,&c. he was afraid he must ask the shareholders to 
exercise their patience a little longer before they saw the scheme in full 
working order. There was every reason to hope that a through service 
of electric trains would be running between Broad-street and Kew and 
Richmond over the Hampstead Junction line by the end of this year. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the recent 
meeting the chairman (Mr. F. H. Thornton) said that the report was the 
best which had been submitted since the company was formed. During 
the past year they had sold nearly £2,000 worth more current than in 
1913, an increase of 8 percent. There was an increase of 15 per cent. in 
power current and of 8 per cent. in current for lighting. 


OXFORD ELECTRIC CO. (LTD.)— The report for 1914 states that the 
profit (including £982 brought forward) was £14,917. After providing 
£2,091 for debenture and other interest, also writing off £770 on account 
of hire-purchase installations, the directors propose to pay a dividend 
at rate of 61 per cent. per annum on the ordinary shares (whereof 23 per 
cent. was paid in September last) to place to credit of reserve and 
renewal of plant account £2,000, leaving to be carried forward £1,005. 

At the meeting on Friday last the chairman (Sir Henry Mance) said 
that the distribution of dividends was a suhject which had had the anxious 
consideration of directors all over the kingdom. Some had been in favour 
of husbanding their resources, but the board of that company had taken 
the view that in this period of great national stress it was their duty, 85 
far as prudence allowed, to pay to the shareholders every shilling fairly 
earned. When the war broke out the company was doing remarkably 
well, and there was reason to expect that the revenue for 1914 would be 
more than £1,000 in excess of that for 1913, but then they had a consi- 
derable set-back. There was a growing demand for electricity for other 
than lighting purposes, and he had not the slightest doubt that the board 
would be able to present as satisfactory a report next year. 


PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—During the past 
year there was a reduction of £50,000 in gross receipts, owing to à falling 
off in the number of passengers, by a more economical use of electricity 
by private consumers, and by the reduction made voluntarily in the rates 

. charged for public lighting. Against that loss in gross receipts the chair- 
man (Mr. Follett Holt) stated at the meeting on Friday last they 
were able to set off a decrease of £32.000 in Para expenses. The boa 
had decided to transfer £25,000 to their two reserve funds (as in the pre- 
vious year), but they had to reduce the dividend on the ordinary shares 

; from 10 per cent. to 6 per cent. Two important factors had led them to 
do this, viz., thc possible further reduction in the value of Amazon exports 


M 


and a further decline in exchange. The rubber trade mirht be hampered 
by the altered conditions, but it was not likely to be lost to the Amazon, 
and so long as it was maintained the Population of the City in which they 
were concerned would provide passengers for the Company's tramways 
and consumers for its electricity, The rate at which they could convert 
their milreis profit into Sovereigns was the matter which concerned them 
most. The fall to about 12d. had beena disappointment to all friends of that 
countryand might force the board laterin the year to consider whether they 

in paying an interim dividend on the ordinary shares, 
The board had been “pproached by the directors of the gas and telephone 
undertakings in Para, which were operated by two English companies, 
with a view to some arrangement for future management. 


TRAMWAYS, LIGHT & POWER CO. (LTD.)—At the 
the chairman (Viscount ( ‘hilston) said that in Some of the districts served 
by certain of their subsidiary undertakings the abnormal conditions 
arising out of the war had created an improving tendency, but in other 
districts they had an ad verse eflect. It was satisfactory to hear from the 
London managers (Messrs. Balfour, Beatty & Co.) that, notwithstanding 
the difficult. conditions at the moment, they anticipated an increase in 
earnings during the current year from all the Properties owned by the 
company. The directors estimated that the war had affected the past 
year's carnings to the extent of at least £3,000, A satisfactory feature of 
all the power and lighting properties was that a large additional revenue 
could be carned from the money already experded, owing to the fast that 
the plant installed was sufficient to deal with a much bigger load than at 
present connected, and in addition the cables laid were capable of serving 
a large number of additiona] consumers, The directors recommended an 
increase of the capital by £100,000 bv the creation of an additional] 
100000 6 per cent, £1 cumulative preference shares. The immediate 
object of the capital was to repay temporary loans which had been in- 
curred to the extent of about £40,000. The directors contemplated the 
acquisition of an additional property. During the year the Power & 
Lighting Companies obtained four provisional electric light Ing orders-— 
two in the area of the Derbyshire & Nottinghamshire Electric Power Co. 
(Beeston and Heanor and District) and two in the area of the Leicester. 
shite & Warwickshire Electric Power Co. (Hinckley and district and 
Kenilworth), Steps had been taken to utilise the powers, and in some 
districts consumers were connected. The directors recommended that 
the available balance (£18,329) should be applied in paying the 6 per cent, 
Preference dividend for the year and to carry forward £1,712. The report 
and a^counts were adopted, and at an extraordinary meeting of the 
preference shareholders the proposal to inerease the capital was agreed to. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD. )— At the 
meeting last week the chairman (Sir Edgar Speyer) said that at the out. 
break of the war it was felt that no new expenditure should be under. 
taken, and that, therefore, the important works of extension and develop- 
ment to which he referred last vear should be postponed. Those post. 
ponements were bound to delay the development of the properties and to 
some extent retard the improvement in thoir earnings. He was pleased 
to be able to state that the Queen’s Park extension, opened about a 
month ago, already showed encouraging results. While the war had thus 
arrested necessary developments, it had had other indirect and un- 
favourable consequences. The price of coal and other materials had 
risen, adi that had been felt severely by the railways. Taking the results as 
à whole, and bearing in mind the exceptional circumstances under which 
they were worked for the latter part of the year, the Underground Com- 
pany had again demonstrated its vitality and afforded proof that in 
normal times it could count on increased prosperity. 


VASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.).— 
The profits earned during the year ended Jan. 3l. after deducting admin. 
istration expenses, amounted to £39,001. 9s. 10d. (against £38,245. 1s.5d. 
in previous year. Deducting amount transferred to reserve (£10,500) 
and adding balance brought forward (£12,110. 2s. 5d. the profit available 
are £40,612 (£37,710), The directors proposed to declare a dividend at the 
tate of 8 per cent. for the vear (of which an interim dividend of Zi per 
rent. was paid in August. last), leaving to he carried forward £1 5,0 11.125. 3d. 
The Supply of waste heat and gas and the output of electrical energy 
from the company’s generating stations had on the whole been satis. 
lactorily maintained throughout the vear. No new generating stations 

been erected, but negotiations had recently been taking place for 
additional plant to be installed at Weardale power station, and it had 
en arranged toecrcct furt her plant at the Grangetown power station. 


————A———L———————— 
NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


———.—— 
NEW COMPANIES. 

NDON ELECTRIC CO. (LTD.) (139,431.)—Reg. Feb. 
in £1 shares (500 6 per cent. cumulative preference), to 
har business of electrical engineers and contractors, manu- 
acturerg of and dealers in electrical apparatus, &c. Private company. 
V.B. ; cock is permanent governing director, with 20 per cent. of net 
Profits ag Tenumeration. ital 
SLECTBICAL CO. (LTD.) (139,400.)—Rog. dE ds 
sh 730 6 per cent, preference shares of £1 each and 5,000 or ay 
wnat Is. each, to Parry on the business of manufacturers and sellers o 


electrical appliances, lamps and electrical novelties, motor appliances, 
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&c.. and to adopt an agreement with F. R. Marks, E. Dance, A. T. Redg- 
well, F. Tammage and F. Coates. Private com pany. First directors 
are F. R. Marks, J, D. Cassels, E. Dance and A. T. Redgwell. Qualifica. 
tion 250 ordinary shares. teg. office, Ti, East-hill, Wandsworth, S.W. 


MORTGAGES AND CHARGES. 


SPENSERS (LTD.)— Issus on Feb. 17. 1915, of £850 second debentures, 
part of series of which have pa:ticulars been filed, 


(LTD.)—Particulars of £1,509 debentures, created 
1915, have been filed, amoant of present issue being £500, Pro- 
perty charged: Company's undertaking and Property, present and future. 


RECEIVERSHIP. 


LAVAL IGNITER CO. (LTD.)—J, D. Kerr, 5, Waterloo-strect, Birm ing” 
ham, ceased to act as receiver or manager on Jan. 30, 19153. 


—M— M 
CITY NOTES. 


— ——— i 
MEMORANDA (March 1:1 —Bank rate 5 per cent. (since Aug. 8 1914. 
Consols 684. Consols Pay Days April 1 and May 5. Stocks and Shares 


Ticket Days Mar. 25 and April 13, Pay Days Mar. 26 and April 14. 
Price of silver, 24 id. 


ALTRINCHAM ELECTRIC SUPPLY (LTO. )—At the annual meeting on 


uesday a dividend of 10s, was declared on the deferred shares, less tax. 
BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The directors 


have decided to pay a dividend on the preference shares for the year 
ending Dee. 31, 1914, at rate of T$ per cont, 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)— After 
appropriating to depreciation and sundry reserve accounts sums amount. 
ing to £12,121, the directors recommend a fina] dividend on the ordinary 
shares at rate of 11 per cent. per annum, making 10 per cent. forthe year, 
carrying forward £5,625, 

CITY OF CARLISLE ELECTRIC TRAMWAY3 CO. (LTD. )—The gross r2 
for 1914 amounted to £10,311 and after providing for repairs, mainten. 
ance, &c., debenture and loan interest, and appropriating £1,000 to 
reserve for redemption of second dehentures, the credit balance of £33 
brought forward was inereas»d to £586, 

GLOBE TELEGRAPH & TRUST CO. (LTD. }—The directors have declared 
an interim dividend of 9s. per share, tax free, on the ordinary shares for 
the past quarter, 

NORTHALLERTON ELECTRIC LIGHT & POWER Co. 
year’s profit (£644) has been placed to reserve. 

STEWARTS & LLOYDS (LTD.)- The directors have declared a final 
dividend of 2s. each on the deferred shares (making 2s, 
the vear), transferred £200,000 to reserve and carried £97,000 forward. 


venue 


(LTD.) —The past 


firming resolutions reducing the capital from £50,000 to £39,994. haa been 


———M——— 


ELECTRICAL COMPANIES’ SHARE LIST. 


What were known as “ official quotations ” 
we give below the latest prices at which actual 
on or before Wednesday, March 10. The greatest care is taken in compiling 


these figures, but the difficulty of verification is now much increased. 


“(LAST Price, RATE 
& [Divi- NAME. ed., | PER CENT | PEED 
Qj |DEND March 10, | YIELDED, , : 
UE TTE i Hc EE eta 
l Electricity Supply. |E sd. 
10; 5/0 | Bournemouth & Poole E.L. Ord. ...... lOk 619 | Mar, Sept 
5| 4/6 - rompton & Kensington Ord...,.....- 8*4 75]0 9 | Mar, Sept 
St. | 4% ' Central Elec. upp. G. Deb. S) ee 90} 4 8 5, s% 
St |4% | Charing Cross Went Eau e City Debs.) — 91. (5 211, Jan, july 
5; 2/3 Do. 43% Pref vo LES PT 4 NN 5 7 6 ! ee 
10; 9% | City of London Elec, Lt. Ora, 1212777 14 6 2 0' Feb, Aug 
10:670 r- Do. Goa Pref ou oen eo 12 1 l6 o Mar, Jly 
St.i 5°% * “Do: So Deb. Sterea ie terasi g 112} 4 By]! Jun. Dec 
10° 6/0 County ot London 690 Pret. sie os: lli 34.5. 5 B: Feb, Aug 
St.; 44°51 Do. 2nd Dcb.. uve: TET 98 '4 | 10 | My. Nov 
St.| 4455) (Edmundeon's Elec Supp. 44% Debs...| 794 |513 2| July 
5| 99^ | Kersington and Knightsbridge Ord. .. 7} lO 4 2 _ Feb, Aug 
5 | 3/0 | London Elec. Supp. 6% Pref. ........ ot | 517 0 | is 
5 | 2/0 | Metropolitan E. Supp. Ord. ........ 3 7 2 5 | Mar, Aug 
St.| 44%) Do. Ist Mort. Deb, Cae eee Æ} '4 3 3, Jan, Jly 
..| 6% | Newcastle & Dist. E L. 6% 2nd Dbs .. 94 l60 7 , Mar, Sept 
St. | 5% | Newcastle- 'on-TynsE.S.56,2dMt.Db.St. loot | 9 0 0! Mar, Sept 
lj 70 , North Metropolitan E. P. Supp. 6% Pre: LA, 910 4° Api, Oct 
St. | 5% | South London E.S. Ist Mort. Debs. $9 1553; an, Jly. 
St. (43% | Urban Elec. Supp 44% Db.St. ...... 83 (9 8 § pl, Oct 
5! 9", | Westminster E.S. Corp. Ord. .......: ‘if 6 00 Mar, Sept 
9| 49%: Do. 44% Cum. Pref. .... UUN 4:3 | 414 1; Jan, Jy. 
Electric Railways & Tramways. un 
St. ' 5% | British Elec. Traction 5% Debs........ 87 - | 9 14 31 Apl, Oct 
St. | 6%) Do. 6% Cum. Pref. o 1727777 73 8 4 5! Feb, Aug 
St. | 4% | Central London Guar. Assented Ord, |. 7At | 537 i 
St. | 4% | Do. do. Assented Def. Ord. .. B 579 T 
10' 53%! Lanarkshire Tramways .......... — 9 551711 Feb, Aue 


Mxg E M a 
tEx dividend or interest 
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ELECTRICAL COVPANIES' SHARE LIST.—Continuel. 


M Last Price, RATE 
$ Owr NAME. Wed. PER CENT PIERD 
Q) |DEND March !0. | Y igi bg». is 

Electric Railways and Tramways.—cont. £ s. d, 

10 #% | London Electric Ry. Ord............. | iat 514 3| Jan. July 
St. | 4% | Do. 4% Pref....... Una ida ded |  e65t |6 O0 3 Mar. Sept. 
St. | 40. Do. 49, Debs ^ peseeta WR Aes 871 ,411 6 Jan, Jiz. 
St 159 io Metropolitan Ry. Con. Otd.. sacs eee QUI. "Bog 2 Feb, Aue 
St: 3i9o' Do. 3h% Pref. ......eee cece ener 79 i4 8 7 Fed, Aug 
St. 31? 49 Do. 34% Convertible Pref. ........ j 76i 411 9. Feb, Aue 
St. 34% Do. 3419% A Debs, viadasuntaveiees 84 4 3 4 Jan, July 
St. 347o Do. -3195 Debs. v.46 wire ar 85ł 4 2 1 uly 
St. ; | Metropolitan Dist. Ry. Ord........... 174 "P | Feb, Auz 
St. 49. Do, 495 Prior Lien... i.e oer 94t 4 4 B^ May, Nov 
St. 4% Do. 449, First Pret cos Deest a dads 72t 515 5 Feo, Aug 
St. , 6 o Do. 6% "Pern. Debs ss diese ane coset 133} 4 9 9 Jan, July 
St. | 40 | Do. 4°% Cb E | 2 4 9 5 Jan July 
St. 4% , Do. 430 Deos: (1909-5) eseist 87} 4 9 5, Jan, July 
St. 4% | Do. S Guar. Stolk. T La ea eco Us 77+ 5 311 Mar, Sept 

10, .., Une und E. Rys. of London Shares. IR a | Y 
1/0, 3 Dy- AOR aes vanas tse xo Rd eS ko ra oe i oe 
$t. 695. Do. 695 lne, Debs, «cere nies 113|f 5 6 1 Mar, Sent 

. 6% | Do, 6% Inc. Bds,, Ex. coup. 14 .... EL th 7 89 Mar, Sect 

we 44% Do. 4195 Bis. ...ousa wed owed ees 101} 4 81! Jan, July 

5. ws Yorkshire W. Riding Ord... eee Sa ;, ^ Marca 

| | Electric Manufacturing, &c. | 

li 1/0 | Babecck & Wilcox Ord. wc... eee eee 2i 6 110: Apl Oct 

1: 1/0 Brit. Aluminium Ord... iere rrn lij 4 6 7 Mar 
100, 5% Do. Prior Lien Debs. «eene 97 5 3 2! Jan, July. 

1 ?.d.; Doc. 6o Pref io eer ar E ERO t 8 6 8 0, Jan, July 

5 4/0 | Brit, Intu! e & Helsby Ord. ...... c UIT 610 9. Aug. Feb 

5-3/0 1: Do. 6% Cum. Prel. «chess | Sl 5 1 0j Jan, July 

I| 625 | British L.M.Ericssion Mfg. Cm.6^, Pref. l 6 0 0; Mar, Sep 

2| 2/0 | Brit. Weztinphcuse Pref. 1.2... leere | 1*$ 5.5 7 April 

5150 C:ltezder's Cable, &c., Co. Ord. sss 113 6 i0 6; Jan, July 

5 2/6 2. Da. -Sla Prel vacss bye des unies +h 5 2 7| Feb, Aug 

118%  Ci:teer Keer 3 aun acces can ans 3% 415 1) Mav, Nov 

1: 6% Dick, Kerr & Co. 6% Pref... eese | 3 7 14 10 Sept 

eo Edison & Sw an U.Elec.Lt.A. £3 pd..... | is "e Feb, Aug 

L6" ECC Construction Ores a wee esu xxx “a 9 19, Mav 
SL L-495-3- Dox 490 Debs (o creo ier reed: 87} 411 91 Jan, July 
10 6/0 : Genera Electric 607 Pref. viec R s 194 518 6' Jun, Dec 

5 20", W.T. Herlez'5s Te:ech. Wks. Co. Ord. . 15 613 4° Feb, Aug 

5 2/3 Do. 4)° 5 Cum. Pref. ...... eere 4» 413 6 Lm 
St "S. Do. 416 Duc ere ER YEAR SA EORR 96 '4 13 97 Jun, Dec 
10, 5^, India Rut ber, G. P. &c., Ord. ........ i ei 512 8); Feb, Aug 
100 4% Do. o Debs. PRNNDCCATE NEAN | 374 4 2 1 Anl, Oct 
12 12/0 Te'egh. Constr ction & Main. Co....... 27k 6 8 0, Mar, July 
100, 4°, | Do. A4j'"&Debs ...... nnn 95 ^u. Jan, Ny 

1:121, , Vickers Ord RUNG BANE Dp DE E. a RUP dr. | ET (,611 3, May, Aug 

| 6a 9^ Do. 595 Pref... vsseece stehen ' Id. 413 6 May, Aug 
St. 4*0 Do. Ist Debs. .....ee nnn | 74 4 5 1l, Jun, Dec 
100 4154 Do. 4}%% 2nd Debr....... eene , ^ 102 4 7 9, Jan, Dec 

| Telegraphs. | 
St. 30/ AnG American 6% Pref. Ord......... | 1041 515 1 |iFb,My,Aug,N 
St. | 30 30/0 0| D Det -Ordes eco be Xd e Y 21 tk 6 18 5 |Fb, My, Aug. N 
St. 495 | Commer aL Cable 49, Debs, IRT 76 5 5 4 Ja-Ap,Jiy,O 

10, 10/0 Cuba Submarine 10", Pref....... ese ' BR} 83 4 

5 ) | Direct Spanish 10°% Pref...... ELi 7$ '613 4 
10 1", Direct United Statez........ eese Š 5 9 4i Ja. Ap. Two 
St. | 25/0, Eastern Tel. Co. Ord. s.s.. Vv ies (| 4284 .5 Bil i Ja.My,JIy.O 
St. 17/6 | Do. 3195 Pre... nnne M 20H 416 6 | Ja.My.]ly.O 
St.| 495| Do. 49; Debs. oc vein | 93] 4 5 4] May, Nov 
St.| 4% | Eastern Extension Tel. Co., 4% Debs...) 92 4 70 Feb, Aue 
lO^ 2/6.) Do “Oris esent eee x et os SO RR 12i 5 8 9 Ja, Av.]Iv.O 
10 5/0 | Gt. Northern Tel. Co. s... esee eas 28i o 19 2 Ja, My. Jly 

1 2/0 Marconi's Wireless Tel. Co.... eee la 10 10 2! April 

1 2/0 ' Do. 795 Pre... eene — | if 10 9 4) July 
10. 1/3 West India & Panama Ord............ 1% :.912 3. May Nov 
10: 6% ' Do. Ist Pref. ..... eee us ek 17 811! May, Nov 
10, 3/0 Western Téeleeh. Co. os teste Rn s | 13i 5.6 2 Mr.Jly.O.Dec 
St: 49, | Do. 4% Ded. St... MN |^ 93i 4 5 4, Jun, Dec 

Telephones. 
.. $2 | American Telepin. & Te!eh. $100 Cap. 124} 6 8 8 | Ja.Ap,Jn.O 
595 | Cuban Telephn. Co. 5° Bds....... i 801 6 4 3| Jan. Jly 
1 7)d. Monte Vicen Telep hn. "Ord "EU "s &-12- 5 Nov. 
' 44°94) New York Telephone 4495 BJs- eaves 971 412 2 | May, Nov 

1 9: Coen lee hone Ord. .ssecececces lth |510 4| Apl, Oct 
St. 4% Do. DB. St esse xe RT Kn EA eoe 56 413 4] Jen, July 
St. 44° Telenhn. on oi Erypt Do. St ........ e33} 5 1 Bf Jan. July 

5 3/0 , United River Plate Ord... eee | 6 613 4 Apl, Oct 

| Financial and Investment. | —« rorem 

10 6% lobeTelesa. e Trüstecesccv e eee xS Š , 9p, Ve IT, 
loca De, &OPL ce | nb 5 2 2 SoDc Mr, Jn 
..! 494 | Mackay Companies $100 Pref........ 69 5 15 11 ;Ja,Ap.Jly,.O 
100 6% | Submarine Cable Trust Certs.......-. | 129 413 0| Apl Oct 

| Colonial and Foreign Railways, Tramways , &c. 
St. | 5% | Anglo Argentine Trams. 5% Debs. ....; eet 513 6 | Jun, Dec 
St.! 449! Do. 449 Debs ... een nn Pis gli 418 83! Jan, July 
St. 496 | Do. 4% Debs..... eene i E EY 84i 414 5, Jan, July 

5 2/9 | Do. 54% Ist Pref...... een 4t. 6 9 5| Jan, July 

5 2/9! Do. 5152 2nd Pref...... «eee T 33 7 5 3| Jan, July 
100 $l) Brazilian Traction Ord. ....... eee at 11 8 7!Fb.M.Aue.N 
100 $14 Do. 6% Pref...... een nnn | 89 | 614 O | Ja,Apl,Jly,O 

5 4/0 | Brisbane Trams Ord... seen 7 514 3j — May 

5 2/6 Do. 5% Cum. Pref... een 4i 5 2 7, May, Nov 
St.! 4199. British Colurnbia A Con. Debs. ....- 85} 419 2 " 

5 3/0 | Calcutta Elec. Trams. Ord. ..... eee ob 7 62 Mar, S p 

, 595 Havana Elec. Ry. 5% Bás.-... ees | 884 5 13 3 | Feb, Aug 

5. 3/0 . Madras Ele-. Trams 69, Cum. Pref. -i 4 6 9 i "hl 

100 5% | Manaos Trams 5% e e iu Loose io 70 |7 210| Jan, July 
' .. Mexico Trams CámmoiidSb.- nastiness 341 is Fb,M,Aug.N, 

..| S% ^ Do, 5% Bds .-ceeseeee recone nnt 50} 918 9 Mar, Sep 
St.. 44% Montreal Street Ry. 4195 Debs. (1922). . 93i | 410 6| Feb, Aug 
100; 5% Rio de Jare:ro Tram, L. AP. p Bds 76 611 7 Jun, Dec 
a 44% Toronto Railway Co. 44% Bds ...-.--. 9441 k 415 3) Feb, Aug 

! Colonial and duse Electric Supply, & c. | 

5 3/0 Adelaide Elec. Suprly 629 Pref..... TES el '5 14 3° Mar, Sept 
St 5% Do. 5% Deis. ss ese eese oo |416 7 Jun, Dec 
19. 6/- Bombay E. S. & T 6°, Pref... eee = 104 [516 4 Ms 

5 3/6 ° Cala E. S: Corp. Ord ^s. so vivis ot 613 4 Apl, Oct 

5, 2/6 | SUPE Prof es tices nian SENEC | 4a; 5 11l e 

ea} 7/2 ea "Gen. Elec. Commen [op 831 718 8 Ja.Arl,Jly,O 
$t.| 5% Melbourne Elec. Se, v0 13tM t. Debs. 102 418 O. June, Dec 
St-| 5% * Do. 5% Cons. Deb. Ste vice cedet 102 417 7, Apl, Oct 

£a :50 Shawinigan Water & Power 5% Bjs.. 1014 418 6 | Jan, July 

., 14% Do. Cap. St 4 pev eee ewe 118 5 011 | Ja.Apl.Jly, 
St.| 44% Toronto Power 44° Debs. St. ........ 98 44110, Jan, July 
"s 4j?5 Do. 44% Cons. Deb. St......, LL. 891 5 0 2| May, Nov 

| Victoria Falls & Transvaal P. Co., 69S Pf i ka Jan, July 
^ 5 |95 Do. 54% 2nd Mort. Debs... ........ 812 614 7 Jan, July 
puse 1 Ex dividend or interest, 


Messrs J. 


METAL PRICES. 


date March 10, the following as the present basis prices of 


New METALS. 


Solid Drawn Brass Tubes. ..... se 
Solid Drawn Copper Tubes ...... 


Brazed Copper Tubes 


Brazed Brass Tubes .c.ccccecece 
Brass Wire..... s**2500900000002 


Copper Wire 


Rolied Brass *&9409*0909000090€9 0 9 9 oD 
Brass Sheets .......5.2»2«2*2« 


Copper Sheets ec 99905050069 
Spelter eeoecoevoeoaeeeae sees een 


per ton. 
£86 


£44 


per Ib | 
10d. | Antimony ZEAK- K EKEEZEZET) 


English Laadi ecdiwie occas 


; OLD METALS. 
91d. | Clean STAP CODES is ees 
. Haigh opper Scrap. ....» 
d. COPA EAD [2838..... 00004 
Old Lea *e0*o0»06*006n€680820926€ 
Od "-»2*0909006050050a20 
Hollow Pewter ........... 
(0) (0) Black Pewter. (ZE ESEKEEEKEEE)] 
10 6 Gun Metal...cemsccecesece 


B. Garnham & Sons. 132, Upper Thamerstreet, London. E.C., quote unde 


per ton. 


no 
oo 


t 
n 
oOooocooocoo 


Mr. A. Joseph. Earl-street, London-road, Southwark, London, S.E., quo 
March 9, the following prices of ScRAP METALS :— :— E., quotes under date 
per ton 


Aluminium PUMUnES 
C ean Mixed Brass 

C'ean Copper.. *e*099900909090 
Braziery Copper. 


eos@seevae ses 


Gun Metal ..... —À 


£90 
Mr. Joseph can supply solder at the following prices per ton: Plumber's Solder ( 
Blowplpe Solder, £108. 


or strip), £75. Commercial Tinman's Solder, £98; 


£65 


£45 0 O 


£69 


£56 


£60 


| 
O O Lead (less usual Draft) ...... 
| Tea Lead. . **990999000*0809000 
o 0 Old Zinc. *.069«0€899004$90002020€ £31 
0 O | Hollow Pewter ...... ccc 
O O - Shaped Black Pewter ...... 


5 
0 
0 
0 
inb 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


Week 
LINE, ; ended. 
Aberdeen Corporation .... March 3 
Anglo-Argent NO sevecees » 4 
Ashton- -under-Lyne.... ee T] 6 
Ayr Corporation. ...... " 6 
Bath Electric Trams, Ltd is 3 
Birkenhead Corporation.. 2» 7 
t Birmingham Corporation. ^ 6 
Blackburn Corporation .. A 3 
Bolton Corporation ...... i 7 
fBournemouth Corporation ‘i 3 
Bradfc: 1 Corporation .... s 6 
Brighton Corporation .... ni 7 
tBristol Trams & Carriage M 5 
Burmah E. Trams & Ltg. = 6 
Burnley Corporation ...- "i 6 
Burton Corporation......|  ,, 7 
Bury Corporation ....... : 7 
Calcutta Tramways Co. . N 6 
Camborne-Redruth ..... 
Cardiff Corporation ...... " 6 
Central London Railway.. M 
Cork Electric TramsCo...| ,, 4 
Croydon Corporation ....! Feb. 26 
*Derby Corporation ...... M 


Dover Corporation...... 


Dublin & Lucan Railway .| March 


Dublin United ... 
Dundee Corporation — 
East Ham Council ....... 
Erith Urban Council..... 
Exeter Corporation...... 
Glasgow Corporation..... 
Glossop Trams ........ 
Gloucester Corpn. ....... 
t Halifax Corporation ..... 
Hastings Elec. Trams Co.. 


[LI 


Hong Kong........«*. eae 
Huddersheld Corpn.. — " 
Hull Corporation ..... -— 


litord District Council.... 
Ilkeston Corporation... s. 
Ipswich Corporation ..... 
Isle of Thanet Co.. ; 
Kilmarnock Corporation. 
Lanarkshire Trams Co. 
Lancashire Unlted ...... 
Leeds Corporation 
Leicester Corporation .... 
Leith Corporation ...... 
Lincoln Corporation ..... 
Liverpool Corporation.... 
Liverpool Overhead Rly.. 
Llandudno&ColwynBayR 
London County Council . 
London Elec. Ry. Co. .... 
London United.......... 
Lowestoft Corporation . sas 
Maidstone Corporation.. 
Manchester Corporation . . 
Mersey Railway ........ 
Nelson Corporation . 
Newcastle-on-T yne Corpn. 
Newport (Mon.) Corpn.. 
Northampton Corporation 
Oldham Corporation ..... i 
Perth (N.B.) Corporation. 
Perth (W.A.) Elec. Trams. 
Portsmouth Corporation.. 5 
Preston Corporation .....| _,, 
Rotherham Corporation .. 
Salford Corporation...... 
Shanghai........ eene 
tShetheld Corporation..... 
Singapore Trams ........ 
Southampton Corpn. .... 
Southend Corporation.... 
St'lyb'dge,Hyde,&c.,]t. B. 
Sunderland Corporation .. 
Sunderland District...... 
Swindon Corporation .... 
Tyneside Tram Co. ...... 
Wallasey Corporation .... 
WalsallCorporation ..... 
Warrington Corporation. . 
West Ham Corporation... |! 
Yorkshire WR. Corpn.. UN 
_ Yorkshire R. Trams.. MM 


,» 
d 


(a) These comparisons are re with ty corresponding period last year. 


f includes omnibuses, fc, 


Jan. l 
March 7 


Le] 
OO OO 040 Og Qo 00 Atom CUAN 


March 5 
.l Feb. 


M arch 6 


24 


NUNCA C 


Wan 


27 


^J C2 A» coRooucoo 


3 nc. Pr déc ü AOOREOATS. 
o. ol Inc. or dec. 
hor? NE m | Amount. | (a) 
£ £ £ 
1,576 | + P o6 40 65,823 |+ 1,839 
,890 | — 6,639 | 40 | 454,797 |— 58,851 
403 | — 19 | 49 21,237 |~ 866 
224 | — 16; 42 14,369 |- 1188 
646 | — 99 | 42 5671 |— 668 
1,227 | + 17 | 49 60,908 |— 2.294 
12.515 | + 193| 49 | 594,795 |+ 10,240 
1015 | — 180| 49 60,499 |— 2,620 
2.547 | — e0| .. 131,024 |— 2,632 
1.755 | + 123 | 48 95, — 2,164 
5,545 | — 321 | 49 | 298,717 |+ 9,897 
800 | + 19 | 49t| 51, — 21 
8.684 | + 1.097 9 75, 492 |+ 7.208 
R3,344 | — R979 9 3 — R35,281 
1,449| — 421] .. i Se 
264 | — 21 | 49 14.307 |+ 51 
1,270 | —  39| 49t | 64,694 |— 1,008 
a66.531 | —83,475 9 |R502,318 |— n43,602 
437 | — 10 9 3.45 |— 177 
1.552 | + 56 | 47 80,235 i+ 2,472 
113 | — 1 9 1003 |— 15 
5422 | — 33 9 50,063 |4- 2,676 
1,203 | — 6l | 42t| 53316 |— 1,174 
1,238 | + 190| 49j| 58,206 |+ 
298 | + 2| 49 16.868 |+ 42 
20033] — 717] .. 806,355 |— 6,176 
108 4 — 12| 10 1072 |- 12 
277 | — 13 | 48 15.560 |— 
1,880 | — 103] 48 106,114 |+ 2,781 
705}— 96 9 6,254 |+ 10 
2.248 | + 113| 49 | 1234.79 |+ 10,994 
3,049 | — 153] 49 150.932 |— 4,206 
576 | + 321 | 48 27.912 |+ 6,0€5 
115 | — 11 | 48 6.072 |— 358 
368 | — 10 | 49 21.478 |- 9375 
240 | — 931 22i 6.558 |— 1,107 
143 | — 22| 42 6.734 |— 664 
1685 — 17] 9 15725 | 99? 
].133 | — 55 9 13,423 |— 197 
7.917 | — 1541 49 | 401.328. |+ 6,911 
2,835 | 4- 21| 10 26,121 |+ oll 
630 , — 1| 42 29.652 |— 73 
121 | — 6| 49 6034 |- 509 
12431 | — 584 89| 102,596 |- 2,384 
246 | + 83 | 13 2,340 |+ 345 
46,281 | + 4,337 | 47 12,098,785 |+ 109,029 
140 | — 11 | 22 3,711 |- 342 
16,259 | — 1,099 | 49 | 834,536 |— 18,944 
150 | —  34| 484 8,779 |—- 1315 
5,04 | + 605 | 48 | 270,508 |+ 29263 
750 | + 4| 49 39,045 |+ 1,000 
671 | + 135; 458] | 291.3 |+ 1,191 
2,124 | + 9| 50 107,082 |— 2,830 
2,106 | + 154 | 49 114,616 SA 
837 | + 14 | 49 44,048 |+ 998 
994 | + 27 | 48 48.893 |+ 214 
$16 643 — $4,108 ae ee e 
7|4 303| 47$ | 386,168 I+ 10,441 
619 | — 103] 48 45,954 + 1,324 
664| — 39 | 495 35,204 oe 
1,267 | — 88] 49 70711 |+ 26 
508 | — 46 | 18 9236 |- Wl 
162 | + 10 | 48 8572 |+ 6l 
£07 |+ 20 8 3881 |- 150 
1,053 | — 45}! 494 59,431 + 518 
694 | + | 43| 10 6,169 |- 3908 
2,824 | + | 99 | 488| 136462 |+ 5096 
987 | — 29, 22 22,283 — 42 
|. 1404 4+ 19^ 10 14,158 —— A 
* Partly electrical 
days. $ Minus 3 days, i Plus 3 days 


$ Plus 2 dave 


"j 


— nhe 
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High-Frequency Measurements. 

ALL science is measurement " is a dictum attributed to 
Maxwell, and in no field is it more universally true than in 
that of electrical science. Indeed, the dictum may here be 
justly extended by adding that the stage of development of 
any branch of electrotechnics is indicated by the complete- 
ness and sufficiency of the svstem of measurements avail- 
able for gauging the electrical magnitudes that arise in the 
practice of the art. To be unable to measure important 
quantities conveniently and with all desirable accuracy is 
in fact, a reproach. To this reproach the technology of high 
frequency electricity was ignominiously exposed till quite 
recently. Even in such a vital matter as the measurement 
of the current in the antenna of a large wireless telegraph 
station, where currents of, say, 100 amperes are met with, 
there has been great uncertainty and difficulty. The un- 
certainty is gradually being removed, largely by the efforts 
of the staffs of the National Physical Laboratories of various 
countries, but partly also by private experimenters. The 
wireless telegraph companies appear to have taken no share 
in the i improvements, and have done much of their research 
by rule-of-thumb testing; but there is no doubt they will 
derive great benefit from the improvements in methods that 


have gradually been emerging. 


———,àá—— 


THE measurement of high-frequency current is the subject 
of a Paper by Messrs.’ A. CAMPBELL and D. W. Dye, of the 
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British National Physical Laboratory, appearing in abstract 
in this issue. They describe some simple practical methods for 
obtaming precision. To the electrical engineer accustomed 
to heavy engineering it mav be astonishing news that some 
of the instruments sold and used for measuring wireless 
telegraph currents give readings that are suspected of being 
wrong to the extent of anvthing between 20 and 100 per 
cent. according to the frequency of the current. Yet such 
Is the fact ; and the causes are such things as the skin effect, 
the distributed capacity and the presence of masses of metal 
in the measuring instruments, and, above all, the apparently 
erratic division of high-frequency currents between a shunt 
and a" hot wire” in the instrument. The authors show 
in the present Paper, among other things, that it is possible 
to measure large high-frequency currents with relatively 
great accuracy by the use of suitably designed trans- 
formers, and this, we think, is the part of the work that will 
prove to be of the greatest immediate utility. Trans- 
formers are widely used, of course, in ordinary alternate 
current measurements, and it is an obvious step to suggest. 
their employment for high frequency work ; but up to the 
present anyone using such a method would have done so in 
complete ignorance of the order of accuracy of his results. 
There are other points of interest in the Paper, notably the 
comparison between thermogalvanometers—that is, thermo- 
junction-galvanometer combinations—when the active 
parts are in air and in oil. In the former case the deflec- 
tions vary as the square of the current ; in the latter case, 
it now appears they vary as the first power over a certain 


range. 
secondi emma 


Mobilisation of the Engineering Industry. 

THE Government Bill, by virtue of which the Govern- 
ment will be able to take over any engineering works, or 
dictate to what extent any works may direct its energies 
towards supplying the needs of its ordinary consumers, as 
distinct from carrying out Government work, may have 
far reaching consequences. We do not for & moment 
suggest that the Bill is an unnecessary measure. It may 
be highly desirable from more points of view than one, and 
it may be that the Government would have done well to 
have adopted such a measure many months ago. It is 
essential that all the resources of this country should be 
put to one end at the present time—namely, the prosecution 
of the war with all possible vigour. At the same time, we 
hope that the Government will bear in mind that all due con- 
sideration should be given to the engineering manufacturers 
of this country, so that harmful results shall be reduced 
to a minimum. There is a danger in drastic measures. 


For example, suppose that a firm is normally engaged in 
making boilers. If the Government were to decide that 
such a firm should stop making boilers entirely, or virtually 
so, and should make mines and other material during the 
course of the war in place of its regular products, it is easy 
to imagine that this firm would find the very greatest 
difficulty in regaining its normal trade later on. Much 
the same remark applies to taking away plant for special 
purposes from any given firm so as to utilise it elsewhere. 
This being so,. we trust that whatever measures the Govern- 
ment find desirable will be taken rather in conjunction with 
the manufacturers themselves than by a process of dic- 
tating, which might lead to a good deal of unnecessarv loss 
and yet secure no better result. | 


qo 


Electricity Supply and the War. 

THE annual meetings of the various electricity supply 
companies have now been mostly held and have shown 
that, generally speaking, there has been a considerable loss 
of revenue, more particularly in London, owing to the war 
conditions under which we are at present living; but it is 
satisfactory to note that in some cases the net decrease com- 
pared with the previous year’s revenue hes not been great, 
owing to those economies after which the station engineer is 
continually striving. Forexample, in the case of the Kensing- 
ton & Knigh'sbridge Electric Lighting Co., 11 per cent. has 
been saved in the cost of generation and distribution, 13 per 
cent. in repairs and 12] per cent. in management. This 
appears to be a remarkable achievement, on which the 
Company may well congratulate itself. It seems, however, 
that the position generally is now becoming more difficult 
‘on account of other causes. The price of coal is materially 
higher. due to difficultics in transport ; and a rise in wages 
secms inevitable on account of the increascd cost of living. 
This being so, many of the supply undertakings have raiscd 
the prices of electrical energy to a small extent and will no 
-doub’ maintain these increased prices during the continu- 
ance of the war. This result seems inevitable and is ap- 
parent, not merely in electricity supply, but also in gas 
undertakings. We must be prepared for such a temporary 
increase in prices, and must look upon it as merely part 
-of the present conditions. 

M 

ON the other hand, we may feel every satisfaction in the 
part that electric power has played, and is playing, in 
meeting the national needs at the present time. As a case 
in point we may take the Newcastle-on-Tyne Electric Supply 
Co. At the general meeting held on Tuesday, Sir J. H. 
ARMSTRONG, in presiding, stated that the demands upon 
their supply had been extremely heavy on account of the 
manufacture of war material, and that had all business 
remained normal it would have been impossible to meet the 
Government's requirements without having to cut down a 
considerable portion of the current supplied to the general 
consumer. The difficulties of the situation have been 

increased by the fact that 11 per cent. of their employees 
have joined the colours. Nevertheless, they have suc- 
-ceeded in getting through a very difficult time. Tt is pretty 
clear that had many of the engineering works relied upon 
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private plant instead of on the supply from a large power 
company they would have found themselves in very con- 
siderable difficulties, because it would have been impcssible 
to obtain delivery of fresh generating plant within a reason- 
able time to cope with their requirements, whereas the 
power company, owing to the flexibility of its plant, was 
able to provide much more in this direction. 


— EP ae 


Royal Engineers (T.F.)—-The following appointments and 
changes have been made :-— 

Tyne Electrical Engineers : Lieut.-Col. F. G. Scott is seconded ; Major 
C. R. Tanner to be Lieutenant-Colonel (temporary). 

Renfrew (Fortress) Engineers, Electric Lights Company : Cadet P. 
Eadie (from Cambridge University O.T.C.) to be Second Lieutenant. 

Hampshire (Fortress) Engineers, No. 5 Electric Lights Company: A. T. 
Taylor to be second lieutenant. 


Braiford Cooking] Installation.—£Errat«m.—In our report 


'of the opening of the electric cooking installation at the Brad- 


ford Kursaal last week we stated that the wiring work had 
been carried out by the electricity department. This is 
incorrect. The specification was drawn up by the department 
in conjunction with the Citv Architect, and the work was 
carried out by Messrs. Collinson Bros., electrical contractors, 


Bradford. 
British. Electricity Meters for Russia. —Our correspondent 


writes :-— 

In consequence of the interruption of the German export of electricity 
meters and measuring instruments into Russia, which amounted in 1913 
to the value of between 4,000,000 and 5,000,000 marks, a scarcity of 
electricity meters has arisen in various parts of Russia. In the two 
capitals, Petrograd and Moscow, there is still à small reserve, but in other 
parts the question of securing new supplies is much more acute. 

Before a new tvpe of clectricitv meter can be accepted by Russian 
electricity supply undertakings, tho new types must be tested and 
approved by the Government Office of weights and measures in Petrograd. 
Most of the tvpes of meters so far accepted have been of German origin. 
At a council meeting recently of the Electrical Department of the Imperial 
Russian Technical Society in Petrograd with the representatives of the 
Russian lighting stations it was decided that, after settling questions of 
estimated requirements of meters, the necessary measures shall be taken 
so that the above mentioned office shall allow, after the necessary tests, 
which are to take place as soon as possible, new types of meters from 
manufacturers in England, France and Switzerland to be installed. 

This may be of great importance to English manufacturers, as generally 
the admission of new ty pes of electricity meters into Russia is accompanied 
by manv difficulties and great loss of time in settling the various questions 
which arise. 


Philadelphia Power  Station.- The Philadelphia power 
station, originally owned by the Durham Collieries Electric 
Power Co., and operated bv the Newcastle-upon-Tyne Electric 
Supply Co., was purchased bv the Lambton & Hetton Col- 
lieries, and the colliery company some 18 months ago decided 
to remove five of the turbines and instal three A.E.G. 
machines, each of 6,000 kw. capacity at 0-75 factor, running 
at 2,400 revs. per min. In consequence of the war the contract 
placed with the Berlin firm was cancelled, and the order 
has now been divided amongst Messrs. James Howden & 
Co., of Glasgow, Messrs. Siemens Bros. Dynamo Works, and 
Messrs. W. H. Allen, Son & Co., of Bedford. It is antici- 
pated that the thermal efficiency of the station, when operat- 
ing these new sets, will be at least as favourable as that at 
any other station operating under similar conditions, the guaran- 
teed steam consumption figures being exceedingly low. An 
interesting feature of this scheme is that an arrangement has 
been entered into with the Newcastle-upon-Tyne Electric Supply 
Co., whereby they are to supply the labour for the operation 
of the station, and also to provide a stand-by supply to the 
colliery company from their network of cables at Philadelphia, 
instead of putting down additional spare plant at the Phila- 
delphia station. 

Power Absorbed by Electric Motor Car Lighting Sets.—- 
The " Engineer " records an interesting test recently carried 
out in America with the object of ascertaining the amount of 
power consumed in running the U.S.L. electric lighting dynamo 
and engine starter, which in this country is used on the Sheffield- 
Simplex cars. Four runs were made on a car, each with a 
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measured gallon of petrol. Two runs in each direction were 
made, one each way with the motor generator at work and the 
other two with it out of commission. During the four tests an 
average speed of 25 miles per hour was maintained. When 
the generator was delivering its maximum current the car ran 
14-22 miles on the gallon of spirit, and with the generator not 
at work it ran 14-76 miles per gallon, or 3-8 per cent. further. 
This means that the motor generator required 0-066 gallons 
per hour, or, in other words, that it will deliver its maximum 
energy for 15 hours on a gallon of petrol. At 25 miles an hour 
the car will travel a distance of 375 miles in 12} hours, so that, 
taking petrol at 1s. 9d. per gallon, the extra cost of spirit, 
owing to the installation of the motor generator, is about 54d. 
per 100 miles, which is not a high figure considering the con- 
venience of electric lighting and engine starting. 

The “ P.O.T.T. Journal.’’—Enveloped regardless of expense, 
clearly marked '* On His Majesty’s Service " (with the Royal 
Crown and G.R. conspicuous), the Post Office ** Telegraph and 
Telephone Journal " for March is to hand. There is a marked im- 
provement in the get-up of this sixth number of the ** Journal," 
and the British Government, presumably proprietors of this 
publication, are to be congratulated. The contents of the 
March number are both varied and interesting, and have : 
special reference to the Post Office Departmental service. The | 
number is very well illustrated. There is one particular matter 
to which we would refer. We have several times called atten- 
tion to what we regard as a most undesirable departure in the 
matter of Government departmental journals. Supported by 
State funds, with no postage or other delivery charges to bear, 
it is altogether unfair that such publications should tout and 
vress for advertisements. We do not remember to have seen 
quite so blatant a State advertising proposition as the Post 
Office “ Telegraph and Telephone Journal," adorned with the 
distinctive letters of * George Rex " and issued “ under the 
patronage of the Postmaster-General.’ We would call atten- 
tion to an announcement on p. ii. (querv, why p. ii.) of the 
March issue. In justice to those publications which are depen- 
dent upon the exertions and upon the depth of the pockets of 
those who issue them, a brief history of the Post Office ** Tele- 
graph and Telephone Journal," giving full particulars as to 
who provides the wherewithal to carry it on and under what 
business arrangements it is issued and maintained, is surely 
demanded. Under what right or arrangement are the letters 
“ G.R.” and the Royal Crown used ? Failing this information, 
It is the obvious duty of proprietors of trade publications to 
make a protest against this, the latest and most flagrant 
example of State trading. It is not, of course, at all likely 
that pressure will be applied to advertisers who have busi- 
ness dealings with the P.O. Department to compel their orders, 
but under all the circumstances we think it will be agreed 
that there is danger of an excess of zeal on the part of those 
responsible for obtaining advertisements for the “ Journal." 
The temptation to introduce the name and fame of the Post- 
master-General would prove too much for many men engaged 
in advertisement canvassing, and a very zealous canvasser 
might conceivably expend his rhetoric and persuasive powers 
on the delicate point of " G.R." No more vicious example of 
State trading has ever come to our notice ; in any other branch 
of commercial work than trade journalism there would have been 
an outcry from the vested interests concerned. The published 
price of the “ Journal " to the public is 3d., post free 43d. Who 
receives the 14d. for postage in view of its being sent out 


"O.H.MS P? 


Coolidge X-Ray Tube.—The first independent measure- 
ments of the radiation from the new Coolidge X-ray tube, 
which was described in Tug ELECTRICIAN of January 15th, to 
be undertaken in this country were brought before the Röntgen 
Society at a meeting last month by Dr. Sidney Russ. The 
tests made by Dr. Russ were directed towards the character of 
the radiation for different spark-gaps and for several values of 
the heating current, and also the yield of X-rays under various 
conditions. The measurements were made by means of a 
small gold-leaf electroscope with walls of lead 4 mm. in thick- 
ness, fitted with a thin aluminium window, through which the 


: Tays from a bulb about 150 cm. distant were allowed to enter. 
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The character of the radiation was found by measuring its 
gradual absorption through increasing thicknesses of alu- 
minium. Put briefly, Dr. Russ found that the radiation of 
the Coolidge tube was heterogeneous in character, and that if 
the spark-gap were kept constant the eharacter of the radiation 
varied, but not greatly, with the heating current. A com- 
parative estimate of the yield of X-rays emitted by the tube 
under various conditions wag made hy measuring the ionisation 
produced in the electroscope. In this ease the two features 
to be noted were, firstlv, a large inerease in the yield of X-rays 
produced by a small increase in the heating current ; and, 
secondly, a relatively larger vield of rays of high penetration 
than of rays of low penetration when the heating current was 
increased. The steepness cf the vield curves indicated the 
necessity of having a very open scale ammeter and a rheostat 
of fine adjustment, so that the heating current might be kept 
under rigorous control. In the course of the discussion, Dr. 
N. 8. Finzi suid that, contrary to the usual experience with the 
ordinarv X-ray tube, when attempting to get rays of high 
penetration, the Coolidge tube worked much better bv using 
very rapid interruptions and a smaller current in the primary. 
Mr. Duddell, referring to another point in the communication, 
said that Dr. Russ had confirmed his findings by means of an 
intensimeter in which the change in the eleetrical resistance of 
selenium when exposed to X-rays was made the basis for the 
measurement of X-ray energy. He (Mr. Duddell) was sur- 
prised that anybody had produced selenium which was definite 
in its action. He himself had spent a considerable time upon 
the attempt, nearly poisoning himself in the process, but the 
selenium always varied. He found that ordinary selenium 
did not remain constant for any length of time. It varied in 
its electrical resistance from year to year. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. H. W. Maleolm contributes a further instalment of his article 
on the " Future Progress of Cable Telegraphy " (p. 810). 


We publish an article on "^ Harmonic Damping Factors for Alter- 
nating-current Fields," by Mr. A. Press (p. 819). 


We give in abstract a Paper on the * Measurement of Alternating 
Electric Currents of High Frequency," by Messrs. A. Campbell and 
D. W. Dye (p. 805). 

An article bv Dr. E. Bellini on a " New Primary Battery " is 
abstracted (p. 809). 


We give an account of the discussion which took place at Man- 
chester on Mr. A. P. M. Fleming's Paper on “ Training for the 
Industrial Side of Engineering " (p. 807). 


A report on the " Organisation of the Engineering Industry,” 
drawn up by a sub-committee of the Engineers’ Club, Manchester, 
is reproduced, slightly abbreviated, on p. 813. Our Leading Article 
discusses this report (p. SI8). 

We give an account of the discussion which took place before the 
Institution of Electrical Engineers on Mr. W. R. Cooper's Paper 
on " Electric Cooking " (p. 815). 

An article on the " French Market for British Electrical Goods ” 
appears on p. 820. 

Companies’ Meetings and Re ports.— Meetings of the City of London 
Electric Lighting Co., Chelsea Electricity Supply Co., County of 
London Electric Supply Co., Farnham Gas & Electricity Co., New- 
castle-upon-Tyne Electric Supply Co., Waste Heat & Gas Electrical 
Generating Stations are reported. and the directors’ reports ab- 
stracted include those of the Automatic Telephone Mfg. Co., British 
Electric Transformer Co., British Insulated & Helsby Cables, Car- 
marthen Electric Supply Co., Folkestone Electricity Supply Co., 
Liverpool District Lighting Co., Madras Electric Tramways (1904), 
Oldham, Ashton & Hyde Electric Tramways, Salisbury Electric 
Light & Supply Co., South London Electric Supply Corpn. and 
Wycombe (Borough) Electric Light & Power Co. (pp. 834-837), 


PERSONAL 


Mr. L. L. Robinson, borough electrical engincer of Hackney ` 
(London), who has been suffering from a severe attack of influenza,. 
is now, we are pleased to learn, making good progress, and is expected. 
to resume his duties soon. | 
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APPOINTMENTS VACANT. 


The Senate of the University of London invite applications for the 
University (Quain) Chair of Physics. Salary £1,000 a year. Appli- 
cations by first post May 4 to the Academic Registrar, University of 
. London, South Kensington, S.W. | 


Àn advertiser requires an expert translator into English for cata- 
logues or price lists of Swiss electrical engineering firm. 

A junior instructor in electrical engineering is required by a large 
correspondence instruction institution in London. See advertisement. 

Àn advertiser requires an electrical engineer to take charge of the 
running and repairs of mine plant in India. 


Experienced scientific instrument makers are required for the 
Electrical Department, H.M. Dockyard, Portsmouth. Wages 39s. 
per week, plus 20s. per week for men engaged from a distance. 
Applications to Electrical Engineer, H.M. Dockyard, Portsmouth. 


There are a few vacancies for premium pupils and premium 
apprentices on an electric railway. 

An electrical surveyor is wanted for the London district by the 
British Engine, Boiler & Electrical Insurance Co., 24, Fennell-street, 
Manchester. 


The British Westinghouse Co., Trafford Park, Manchester, adver- 
tise for instrument makers and improvers for instrument and meter 
work. 


An engineer and electrician is wanted for the Bedfordshire Re- 
formatory School, Carlton Sharnbrook, Beds. Salary £48 a year, 
with board, &c. Particulars from the Superintendent. 


Applications are invited for the position of Principal of the Newport 
(Mon.) Technical Institute. Applications to Town Clerk by April 8. 


INSTITUTIONS AND SOCIETIES. 


Institute of Radio Engineers.—At a meeting of the Institute of 
Radio Engineers held on Wednesday, the 3rd inst., in New York, Mr. 
Edwin H. Armstrong read a Paper on ' Recent Developments in the 
Audion Receiver." The Paper gave in considerable detail the results 
of a careful research into the use of the audion as a detector, amplifier, 
beat receiver, oscillating generator, and partial static eliminator. 


Institute of Industry and Science.— The arrangements, which the 
Institute of Industry and Science have been making for some months 
past with regard to the holding of a conference in London of the 
leaders of industry and science to discuss the British position, have 
now been completed, and a conference is to be held at the Mansion 
House on the 25th inst. Important speeches will be made by many 
of our most eminent men of industry and science. "The proceedings 
will be opened with an address on the “ Influence of Science on 
Political Economy," to be followed by a discussion on the “ Co- 
-operation of Science and Industry." The titles may seem somewhat 
technical, but we understand that the discussion is to follow essen- 
tially practical lines, and will be easily understood by all of those who 
may be present. Invitations have already been issued to the trade 
organisations and leading men of industry, and, most important of 
all, to our leading men of science, and the proceedings promise to be 
of a highly interesting nature. A very effective organisation has 
already been created by the Institute of Industry and Science, and 
at a meeting of the directors held last week it was resolved to place 
the organisation at the disposal of the Government without reser- 
vation, and thi; has already been done. 

Royal Society.—The Bakerian lecture was delivered yesterday by 
Prof. W. H. Bragg, F.R.S., on “ X-rays and Crystals." 


Electric Vehicle Committee.—A meeting of this Committee was 
held in London under the chairmanship of Mr. R. A. Chattock on 
March 9, 1915. It was reported that there had been a further 
demand for No. 1 issue of the “ Journal The March issue (No. 2) 
was before the members at the meeting, the total number of pages 
having been increased to 36. It has been decided to make the main 
feature of the June issue the municipal uses of electric vehicles. 
There had been a slight increase since the last meeting in the demand 
for the publicity mail cards. As to the standard design for charging 
station signs, the General Electric Co. has been appointed the official 
manufacturer to the Committee for 12 months from April Ist for the 
illuminated type of sign, and the Patent Enamel Co., of Selly Oak, 
Birmingham, has been appointed the official manufacturer for the 
same period tor the enamel plate type of sign. The prices and par- 
ticulars of these signs are given on a slip which has been inserted 
in the March issue of the “ Journal" Regarding the standardisation 
of metal filament glow lamps for use on electric vehicles, the Com- 


mittee have had before them samples of fittings made by several 
manufacturers, and, in view of the restricted amount of room inside 


these fittings, the Committee decided to recommend, as standards for 
electric vehicles, the lamps of the size and voltage recommended by 
the Engineering Standards Committee (Report No. 69) These 
lamps are for a pressure of 12 volts, and in view of the small energy 
consumption and the comparatively short hours of use, the Com- 
mittee recommend that, for the present, they be coupled across 
such a number of cells in the vehicle as will give the required voltage, 
and that a special extra terminal be provided on the cells for this 
purpose. As to the methods of charging and standardisation of 
charging equipments, the Technical Sub-committee are stil! engaged 
in drawing up a report. With regard to tariffs, the secretary was 
directed to write to those London municipal and company under- 
takings charging more than ld. per unit for “off peak” supply, 
expressing the hope that they will reconsider this matter and come 
into line with the large number of supply undertakings which have 
already adopted the Committee's standard tariff. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, March 19th (to-day). 
NongTH-E4sT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting at the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-on-Tyne. 
Paper on the “ Future of British Engineering and Shipbuild- 
ing," by Mr. E. W. F. Smith. 
ErnEcCTRO-H ARMONIC SOCIETY. 
8 p.m. Final Smoking Concert of the season at the Holborn 
Restaurant, London. 


- SATURDAY, March 20th. 


Roya INSTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, London, W. 
Lecture on ** Recent Researches on Atoms and Ions,” by Prof. 
Sir J. J. Thomson, O.M., F.R.S. (Lecture V.) 
Notts AND DERBYSHIRE BRANCH OF THE ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS. 


3:30 p.m. Meeting at University College, Nottingham. Discussion | 


on Papers: “ Turbine Pumps for Colliery Pumping," by Mr. 
R. H. Willis, and on ‘ Utility of Surface Earthing on Armoured 
Systems," by Mr. W. Webster. 


WEST OF SCOTLAND BRANCH OF THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 
4:30 p.m. Meeting at the Royal Technical College, Glasgow. Paper 
on the “ Use and Abuse of Oils," by Mr. T. C. Thomsen. 
TUESDAY, March 23rd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINBERS. 
7:30 p.m. Meeting at the Engineers’ Club, 17, Albert-square, 
Manchester. Paper on “ Electric Cooking, mainly from the 
Consumer's Point of View," by Mr. W. R. Cooper. 


THURSDAY, March 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Institution, Victoria Embankment, London, 
W.C. Paper on '' Telephone Troubles in the Tropics,” by Mr. 
W. L. Preece. 
FRIDAY, March 26th. 
PuvsicaL SOCIETY. 

ó p.m. Meeting at University College, Gower-street, London, W.C. 
Agenda: Papers on the “ Change of Thermal Conductivity 
with Fusion," by Prof. A. W. Porter, F.R.S., and Mr. F. Simeon ; 
“ An Instrument for the Optical Projection and Delineation of 
Physical Curves, such as Hysteresis, Resonance and Characteristic 
Curves (with experiments)" by Prof. J. A. Fleming, F.R.S. ; 
“ The Stability of Some Liquid Films," by Dr. P. Phillips and 
Mr. J. [Rose-Innes ; and a demonstration of the Green Flash 
at the Setting of an Artificial Sun, by Prof. A. W. Porter and 
Mr. E. T. Paris. 


THE NATIONAL RELIEF FUND. 


(Treasurer H.R.H. The Prince of Wales.) 


This great National Fund, for the relief of those wrod d the needies 
classes who are widowed, orphaned and otherwise affected by the fighting 
in which our troops and ships are now taking part, urgently seeks contsi- 
butions however small  Theee oan be sent with the following note, 
which can be cut out, filled in, put in an envelope and sent unstamped, 
addressed H.R.H. The Prince of Wales, Buckingham Palace, London. 


I enclose £ & d. toward the Prince of Wales 


NATIONAL RELIEF FUND. 
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ON THE MEASUREMENT OF ALTERNATING ELECTRIC 
CURRENTS OF HIGH FREQUENCY. * 


BY ALBERT CAMPBELL, B.A., AND D. W. DYE, B.SC. 


Summary.—The authors have investigated the measurement of high. 

uency currents such as are uscd in radiotelegraphic work by three 

methods, thermal instruments immersed in oil, air core transformers and 
áron core transformers. 


f Both from the scientific and practical point of view the accurate 
measurement of alterna*ing current, voltage and power at high fre- 
quencies is of considerable importa^ce. At frequencies from 100.000 
to 2,000,000 x per second by the methods at present in use it is 
comparatively easy to measure currents of the order of 0-1 ampere, 
but many difficulties present themselves when we have to deal with 
currents of 1 to 50 or 100 amperes. 

Thermal Instruments.—' The most common method of measurirg 
a high-frequency current is to pass it through a conductor aid observe 
the rise of temperature of this a3 shown by its expansion or change 
of resistance, or by means of one or more thermojunctions in contact 
with it or near it. The last method, that of a heater and separate 
thermopile, was investigated by one of us many years agot and was 
used later] to measure the voltages induced in small search coils by 
alternating mag etc ficlés. The separate heater system was used 
by Mr. Duddell§ in his beautiful application of Mr. Bovs's ra iio- 
micrometer to current measurement; and his thermo-galvanometer 
still represents the high-water ma-k in efficiency. While, however, 
the self-contained thermojunction and moving coil no doubt give 
the highest efficiency, the use of a thermopile connected to a separat? 
galvanometer has several advantages, especially in laboratories 
where economy of instruments ha3 to be considered. 

The thermopiles we use l in genera! consisted of from four to 10 
pairs of thin wires about 0-1 mm. diameter and l em. long. The 
combinations used were various, but most frequently either iron- 
constantan or manganin-constantan. The iron-constantan couple 
has two strong points in its favour ; it gives a voltage almost exactly 
proportional to the difference of temperature, and the temperature 
coefficient of its voltage sensitivity is very small. On the other hand, 
the high therma! conductivity of the iron is not desirable, and, its 
magnetic properties may give trouble. It was for these last two 
reasons that in many of the experiments ma~ganin-constantan 
couples were used instead. When a separate heater is used, as was 
the case throughout the following experiments, unless stated other- 
wise, the instrument can be calibrated with direct current, which is 
not always possible with instruments that have the thermojunction 
in metallic contact with the heater. In general, if the ameter is 
to be accurate, a‘ different frequencies, the hea*er should be of such 
form and dimensions that its effective resistance shall remain appre- 
ciably coastant throughout the range of frequencies used. This 
condition is usually attained by makirg the heater of sufficiently 
thin wire ; a uniform tube of very thin wa!l would be another possible 
form. Most of the hea‘ers we have used were of short lerg:hs 
(straight, crinkled, or doubled back on themselves) of constantan 
vire of diameters ranging from 0-04 mm. to 0-3 mm. The thickest 
of these wires will not stand more than 3:5 amperes in air, and, of 
course, for proper working, could not be used for currents so large as 
this. We have found, however, that the larger currents can be dealt 
with by immersing the whole combination of heater and thermopile 
in a large vessel of liquid such as paraffin oil. 

Oil-cooled Heater.—The behaviour of a separate heater and a 
thermopile immersed in oil is very interesting. The difference of 
temperature indicated by the thermopile depends not only upon the 
Positions of the opposite junctions relative to the heater, but also 
upon the thermal expansibility, the viscosity and other properties 
of the liquid. When the thermopile aid the heater wire are both 
placed horizontal in the liquid, with one set of junctions above but 
projecting slightly beyond the heater, the readings of the galvano- 
meter are in general by no means proportional to the square of the 
effective current in the heater, as they would approximately be if the 
surrounding medium were only air. The relative positions of the 
heater and junctions can be adjusted by trial, so that over a large 
range of current the galvanometer deflections shall be almost exactly 
Proportional to the current. This unexpected result is very useful, 
as an almost uniform sca!e is 80 much D to the ue law 


* Abstract of a Paper read before the Royal Society. 
T A. Campbell, “ Roy. Soc. Edin. Proc.,” July, 1887, p. 406. 
i A. Campbell, “ Phil Mag.," Jan., 1899, p. 2. 
Phil. Mag.,” Vol. VIIL, p. 91 (1904). 
i The behaviour of a heated wire in a liquid is further illustrated in an 
Appendix to the Paper. 


straight wire heater. 
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given in which the heater had a resistance of 0-25 ohm and was im- 
mersed to a depth of 8 cm. in paraffin oil of boiling point. 180°C. A 
current of 3-8 amperes caused vaporisation around the wire and the 
deflection attained a steady value in about 25 seconds. 

was straight and the galvanometer faced its middle point. 
seen that the scale was uniform over a large ra~ge. 


The scale 
It was 
In the earlier 


With this combination an interesting effect 


was observed ; it was found that, as the frequency was raised, the 


ao o experiments a thermopile of iron and constantan was used with a 


same current gave higher and higher readings on the galvanometer, 
errors of the order of 5 per cent. being noticed at a frequency of 
2,000,000 .^ per second. 
disappeared when the heater wire was bent back in a close narrow 


It was found tha* the errors practically 


loop so as to reduce as far as possible the magnetic field produced by 


the current in it. With a single straight heater the magactic field 


near it due to a current of 1 or 2 amperes produces considerable 


magaetisation in the iron of the nearer thermojunctions, and at the 
higher frequencies the power dissipated by hysteresis and eddy 
currents accounts for the extra heating which caused the errors. To 
avoid the possibility of error from this cause (which has much more 
effect in the oil-cooled wires, running as they are at high current 
density), the iron-constantan thermopiles were mostly replaced by 
manganin-constantan ones. While the system of oil-cooled heater 
gives trustworthy results when used with ca-e, its range (say, to 10 
amperes) is too restricted for the more extreme practical requirc- 
ments. 


Current Transformers.—Some years ago it was proved bv one 
of us* that a large alternating current could be measured with 
accuracy by the help of an air-core transformer in conjunction with 
a low-realing ammeter. Since that time current transformers have 
come into very wide use in the measurement of low-frequency 
currents. A number of current transformers specially adapted to 
mect the demands of modern high frequency practice have been 
recently designed; before describing these and the tests made 
upon them, the authors state the theory of the current transformer 
with damped high-frequency currents. 


Description of the Air-core Transformers.—Several air-core trans- 
formers were constructed with the windings adjusted by measure- 
ments at low frequencies (800 ‘per second) to give exact values of 
2/M, which may be called the '* nomina! ratio," L, being the self- 
inductance of the secondary circuit and M the neutral inductance 
from primary to secondary. Ra'ios of 20: 1, 50: 1, 100: 1 were 
found convenient. The secondary coil.was of highly stranded wire 
wound in single layer on one (or two) ebonite bobbin (or bobbins), 
and the primary consisted of one or more turns of thicker stranded 
wire fastened in fixed position inside the bobbin. The final adjust- 
ment of the nominal ratio was effected by slightly altering the position 
of the primary winding. The bobbins were of 8 cm. to 15 cm. 
diameter, and of various lengths, the wire of the secondary circuits 
having seven or 17 insulated strands of 0:19 mm. diameter, or, in the 
latest type, 3x3x3x3 strands of 0-08 mm. diameter. The ends 
of the primary and secondary coils were brought out to a considerable 
distance at opposite ends of an ebonite base. This was donc in order 
to avoid bringing the leads too near the coils. Except in the case of 
the asta*ie coils, readings were always repeated with the leads of the 
primary terminals interchanged; by taking the mean of the two 
readings the inductive effects of the surrounding circuits were 
eliminated. 

Tests on Air-core Transformers.—Each transformer was tested at. 
a number of different frequencies from 50,000 to 2,000,000 per 
second, the corresponding wave-lengths being from A=6,000 to 150 
metres. From an oscillating circuit across a spark gap with large 
magnesium electrodes high frequency current was induced into 
another tuned circuit containing a self-inductance coil, an adjustable 
oil condenser, a^ oil-coolel heater, and the primary coil of the trans- 
former, the secondary being directly connected to another heater (in 
air) The thermopiles of the two heaters were connected through 
suitable resistances to reflecting moving coil galvanometers of 10 to 
15 ohms resistance. These galvanometers had phosphor bronze (not 
silver) suspensions; their sensitivities were of the order of 70 mm. 
at l meter distance per microampere. Heaters of various resistances 
were used (0-25, 1, 15 ohms, &c.). The sensitivities may be judged 
from one example: a current of 50 milliamperes in a 1-ohm heater 
gave a deflection of 500 mm. at 1 metre, the movement of the light 
spot being quite prompt. To ensure the highest accuracy, before 
and after the high frequency readings the two scales were tested at 
the same readings by means of direct current. A number of readings 
of I, and I, (the respective high frequency currents) were thus 
obtained, and from their means the ratio I,/I, was deduced. The 


values of I, were of the order of 1 to 2:5 amperes. The stea liness 


* A. Campbell, “ Phil. Mag.," Sept., 1896, p. 271, 
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was good, and the individual readings were very consistent among 
themselves. "Table 1 gives the results obtained with several of the 
transformers. The last column but one gives the values of L,/M 
from measurements at low frequency (800 « per second), the L, 
including the self-inductance of the heater circuit (about 0-4 micro- 
henry) It will be seen from these results that between very wide 
limits of frequency (50,000 to 2,000,000 + per second) the current 
ratios are remarkably constant, and with one exception explained 
below in good ag:eement with the values of L,/M determined a* low 
frequencies. As is shown by the last column, the observed va-ia- 
tions in ratio are largely accounted for when the more exact formula 
is taken (b being neglected), and when, instead of determining the L, 
at low frequency, its actual value at the high frequencies is deter- 
mined by wave-meter observations. It was found tha: in tra^s- 
formers Nos. 375 and 376 the L, fell off by about 1-5 and 2 per cent. 
respectively, when the frequency was raised to about 1,000,000 + per 
second. This diminution was evidently due to the subdivision of the 
stranding wires (0-I9 mm. diameter) not being sufficiently thorough. 
In transformer No. 411 the secondary coil has very much better 
stranding, and as a result the ratios are more nea-ly correct a‘ the 
higher frequencies.. As its L, is rather too sma!l (202-8 microhearies) 
the resistance correction becomes important at A—6,000 when a 
15-ohm heater is used, but the accuracy is satisfactory when the 
proper heater of 1 ohm resistance is used in the secondary circuit. 


Table I.—4 ir-core Transformers. 


Wave- 


Resist- I,/I, | Low fre-| Cor- 
No. L,. ance of | length, ob- quency | rected 
heater. | A. served. | L,/M. | L,/M. 

microhenries.| ohms. | metres. 

L411 .... 202-8 17-0 150 99-6 100-2 M 
17-0 300 | 100-2 100-2 100-2 

| 17-0 | 1,500 | 100-3, | 100-2 | 100-5 

17-0 | 6,000 | 1042 , 100-2 104-2 

1-0 6,000 | 100-8 ' 100-2 100-2 

L 376 .... 256-4 1-0 150 49-5 50-0 ze 
| 1-0 300 | 503 -. 500 | 500 

| 10 | 1,500 | 504 500 | 502 

1-0 6,000 505 , 500 50-2 

L375 .... 363-0 1-0 150 19-98 20-17 bns 
1-0 | 300 20-08 20-17 19-99 

10 ; 1,500 20-20 20:17 20-24 

1-0 | 6,000 20-22 20-17 is 


It should be remarked that, due to the limitations of generating 
apparatus, the tests have been made with comparatively small values 
of the primary current. The properties of air-core transformers 
depend, however, in no way upon the absolute values of the currents, 
as long as the coils have sufficient current carrying capability. Th> 
100 :1 transformer had a well stranded primary circuit, capable of 
carrying 10 to 20 amperes, and the others had proportionate capa- 
bilities. Thus a thermal ammeter reading to 0-1 ampere may have 
its range extended with good accuracy to 10 amperes, and there is 
not the slightest difficulty in constructing similar transformers to 
extend the range to 50 or 100 amperes. 

Possible Sources of Error.—To test whether the distributed capa- 
city, which is appreciable in most coils, has any influence upon the 
current ratio, à condenser of 250 mfd. was put across the terminals 
of the secondary coil of one of the transformers. As this scarcely 
affected the readings, it was concluded that, in general, the action of 
the distributed capacity is negligible. The primary and secondary 
windings, however, should have the relative position of their turns 
so arranged as to avoid currents due to inter-capacity.* To provant 
the possibility of errors due to proximity to other parts of the circuit 
it is desirable to build the air-core transformers with double primary 
ənd secondary coils, connected so as to give astaticism in the well 
knowa manner. 

Iron-cored Transformers.— There is a very general belief that the 
use of iron in high frequency measuring instruments is almost im- 
possible, since aysteresis and eddy current effects become so pro- 
nounced when the magnetic eyel? is repeated at such frequent inter- 
vals. In the case of current transformers, however, this is quite a 
mistake, for, as will be seen below, most excellent results can be 
obtained by the introduction of iron cores, and it is not even neces- 
sary to use specially thin iron sheet or wire in making these. One 
or two examples will illustrate this statement :— 

Example 1: A number of circular ring stampings from silicon- 
iron shect about 0-4 mm. thick were placed together (with insulation 
between them), to form an anchor ring of section about 1-5 sq. cm. 
and mean diameter 4-7 cm. On this ring, well insulated with 
paraftined silk, was wound very evenly the secondary coil of 200 turns 


* The capacity from primary to secondary was from 20 to 30 míd. 


of thin insula*el wire. The primary coil consisted of two turns of 
stranded coaductor arranged to pass centrally through the ring and 
return symmetrically at a fair distance from it. After slight adjust- 
ment of the relative positions of the primary turas and the ring at a 
wave-length of 150 metres, the current ratio was tested at various 
frequencies, and also, for the lowest frequency, with several different 
values of the pr:ma-y current I,. The results ave given in Table IT. 


Table II.—7Jron-core Transformer (A). 


Resistance | I" | Observed ratio, Ratio of turns 
al heater. 4 L | Wav e-length. L/l. N,N, , 
ohms. | amps. metres. | 
8-0 1-2 150 100-15 100-0 
8-0 | 1-2 300 100-6 100-0 
8-0 1-2 1,500 | 1006 100-0 
8-0 1-2 6,000 ! 100-4 100-0 
8-0 2-0 6,000 | 100-6 100-0 
8-0 6-0 6,000 100-6 100-0 
| 100-6 100-0 


1-4 6-3 6,000 


— ——— — e 


From Table 2 it will be seen that this little transformer. although 
very simple in construction, gives excellent resalts, the ratio I,/I, 
remaining very constant over the very extended range of frequency, 
and being also very nearly equal to the ratio of the secondary to the 
primary turns. Tests at A— 6,000 showed practically no variation 
with current. The last line in the Table refers to a test made with 
a Duddell portable thermo-ammeter in the secondary circuit; the 
result is identical with the others, which are for an 8-ohm heater with 
thermopile and galvanometer. 

Example 2: The same core with 200 turns was tested with a single 
primary turn formed by a stranded conductor passing centrally 
through the ring and split up and brought back in two symmetrical 
loops. For wave-lengths of 150, 300, 1,500 and 6,000 metres the 
current ratio (I,/I,) was found to be 201-0, 200-0, 202-6, and 204-2 
respectively. As might be expected, it is not 80 easy to arrange a 
single primary turn to give such a good result as with two or more 
turns. The central conductor might with advantage be split up into 
a considerable number returning back symmetrically in loops. If 
the current to be measured is in a long straight conductor, the iron 
core with the secondary winding can be slipped over this in the way 
familiar with low frequencies. 

Example 3: Fair results were also got with a transformer having 
a core of thin silicon-iron wire (0-125 mm. diameter) The primary 
aid secondary turns were 2 and 900 respectively. giving a nominal 
ratio I,/I, of 450. Approximate measurements gave the following 


results :— 
l Table III. 


——— 


Variation from nominal ratio. 


Wave-length. 
metres. per cent. 
150 —3:3 
300 438 
1,575 | +0-8 
6,000 | —0-4 


Measurement of Very Small Currents.—Transformers may be used 
in measuring small currents to transform a small current up to a 
larger one, which a given instrument may be capable of measuring. 
Of course, the effective resistance of the combination is larger than 
that of the instrument alone in a somewhat greater ratio than the 
(L,/IQ?. In practice it isdifficult to avoid also introducing consid- 
erable self-inductance, as the secondary winding is not sufliciently 
short-circuited to annul all the primary effective self-inductance. 
At the higher frequencies this self-inductance may be objectionable. 
If too extreme ratios, however, are not attempted. a proverly de- 
signed transformer may be very useful, as the followirg example 
shows :— 

A small transformer with iron core similar to that of Example 1 
hal N,—200 and N,=80. Working on an 8-ohm heater the rat-o 
I,/L,, which should have been 0-400, showed the following variation : 


002 22 nos TabdeIV oO 
Wave-length. | Variation in Ij/I,. 


| er cent. 


metres. p 
420 —1-0 
1,500 +4-2 
6,000 +47 


NEED EEEE 


In combination with a Boas vacuum thermojunction of 2:4 ohms 
resistance, 5 milliamperes gave a deflection of 500 mm. at 1 meter, 
the galvanometer circuit having a resistance of 17 ohms. No doubt 
thinner sheets or wire or the cores would be an improvement, 80 83 
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to allow the permeability to rise and give a higher value of L,, which 
is always desirable. 

General Conclusions.—It is evident from our experiments that 
properly designed air-core transformers, when used with due care, 
in conjunction with thermal ammeters, afford a simple means of 
measuring currents of the order of 1 to 50 amperes with good accuracy 
at frequenciesfrom 50,000 up to 2,000,000 « per second. . Iron-cored 
transformers, which have some advantages in ease of construction, 
can also be designed .to fulfil the same purpose and to give very 
satisfactory results. To a limited extent both types are useful for 
measuring very small high-frequency currents. 
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TRAINING FOR THE INDUSTRIAL SIDE OF 
ENGINEERING. 


We give below some account of the discussion which took 
place at Manchester on Mr. A. P. M. Fleming’s Paper on this 
subject. An abstract of this Paper appeared on p. 774 of our 
last issue. 

Prof. MARCHANT said in reference to the evening school training of 
trade apprentices that it appeared a physical impossibility for a man 
engaged in manual or other labour during the day to study effectively 
and secure technical education during the evening. The Westinghouse 
scheme was to be recommended as atfording men and apprentices an 
opportunity of gaining some knowledge of the theoretical technique of 
their profession during the day time. The statement made by the 
author that the fitness of a man for the profession of engineering de- 
pended upon his inherent characteristics could not be too strongly 
emphasised. This dictum held good not only for trade apprentices but 
for technically-trained men, and not every student who entered a college 
for engineering training would necessarily make an engincer. The 
Liverpool College took great trouble to ensure that students taking the 
three years’ course in engineering would have a reasonable chance of 
being successful in practice, and this was the attitude to be adopted by 
every educational authority. Regarding technically-trained students 
the main point of importance was breadth of view rather than technical 
knowledge. A three years’ college course could not turn out à man as a 
properly trained engineer. The fundamental principles underlying the 
fundamental subjects in engineering were of the utmost importance. 
After training in fundamental principles if à man showed any capacity 
at all he might carry out some logical investigation on his own account. 
Specialised fundumental principles combined with a certain amount of 
research work would produce in the end a competently well-trained tech- 
nical engineer. In the matter of training. a man's point of view was of 
much more consequence than the facts which he had accumulated. The 
speaker supported the author's view that technical men should undergo 
college training before works training. A boy leaving school was far 
better able to take advantage of college training at once rather than 
after spending some time in the works. 'The sandwich system had 
certain advantages, but the speaker did not like it. The college first 
kystem did not apply to all branches of engineering, but in electrical 
engineering, with its extremely difficult technique and the considerable 
amount of mathematical knowledge required, this system had certainly 
proved best in the speaker's experience. Regarding the custom of 
placing slackers on the commercial side of the profession, the speaker 
considered that such men should not be allowed to enter any branch of 


engineering. The author had apparently recognised the fact that if the 
industry of engineering was to develop and make progress, it must 


attract the best type of man and opportunities were to be made for those 
who entered. The recognition of the usefulness of technically-trained 
men and a living wage from the time they entered the service would 
encourage and help to retain the men. 

Mr. H. M. MExssronTH said in reference to the mathematical ability 
quoted by Prof. Marchant that 5 per cent. of the clever mathematicians 
Would permit them to get along very well. It was the remaining 95 per 
cent. that required consideration. Two important points for develop- 
ment in the student's mind were power of observation and sympathy 
with the men he would have to control. The most ditticult vacancies to 
8l Were those in the works; Commercial and designing engineers were 
easily obtained, but men with technical education and knowledge of how 
to deal with labour were verv scarce. It was not so much a question of 
educating the ordinary man technically, although that was very desir- 
able, but the difficulty was to get the best out of the men. If they could 
he appealed to on proper lines there would be no difficulty in increasing 
the output by 25 per cent. This applied to most engincering concerns, 
Generally speaking. technically-educated men did not run works, because 
Such men were nol available for the purpose. The men who ran works 
were usually artisans with more common sense than their fellows, and 

ad consequently been advanced, Technical colleges would do a good 
service if the opportunities of this side of the profession were pointed out 
to students. 
Prof, MILES WALKER said the author had very. properly. emphasised 
the mportance of trade education and manual education for trade 
apptentiers, As Mr. Mensforth had pointed out it covercd 95 per cent. 
SPUR Bien meos T ct only 5 per cent., and was, therefore, of enormous 


doubt a few years would suffice to bring a great reward. 
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importance. The author's methods had been put into practice, and no 
It was im- 


portant to draw a distinction between what might be called trade instruc- 


tion and technical instruction not merely in the thing itself, but in the 


character of the school. The efforts of the Manchester School of Tech- 


nology were mainly directed to technical training, and there was a suffi- 


cient demand for it especially in the evening classes. Hundreds of men 
were dealt with in the day classes, but thousands in the evening classes. 
The author did not disparage evening classes, but implied that day 
classes were better on account of the men being fresher and better 
able to use their faculties. Anyone engaged in the work and who had 
seen men year after year who, after their day's labour did really good 
honest work three evenings per week and home lessons on Saturdays and 
Sundays must feel that such men possessed admirable qualities. This 
only referred to the technical evening classes, and whilst most attention 
was devoted to this side, & certain amount of time was given to trade 
classes, such as wiremen, plumbers, post office operators, printers, &c. 
It would require an exceedingly large institution to deal adequately 
with trade classes, but such was desirable and preferably in the day 
time. It was hardly fair to expect the manufacturers to put aside a 
great part of his works for the purpose of teaching apprentices. There 
ought to be a national system carried out in the same way as technical 
instruction for engineers. Such an institution would enormously in- 
crease the efficiency of the workmen. The effect upon the moral char- 
acter of the men had also to be taken into account. If from the first 
an apprentice was placed under the influence of a teacher who dealt not 
merelv with the technique of the work but also such aspects of moral 
character as controlled or affected the production of the work it would be 
an enormous benefit. The speaker agreed with the college first system. 
If possible, the student should have a year at the works where he could be 
taught discipline, and have to rough it with other workmen, but this 
year should be an extra, and should not be deducted from the subsequent 
college training. 

Mr. J. L. Paton (Headmaster, Manchester Grammar School) said that 
if it was the business of the schoolmaster to discover the right fellow for 
the engineering profession there would be a plentiful supply of candi- 
dates, as at least six out of every 10 boys wanted to be engineers. TIt 
was a good axiom to state that every boy who started in the works 
should, if capable, have a chance of rising to the top positions. Statistics 
hard shown in connection with the cotton trade that over 50 per cent. of 
the heads of firms and heads of departments had risen from the ranks, and 
the vitality of our cotton industry was largely attributed to-this fact. It 
was important that every boy should fecl that if he had the capacity he 
could climb to the top. Presumably this abolished the question of 


premiums. Jf capacity was sought no barrier ought to be put in the 
way. The speaker referred to the class of lad who had no interest in his 


work, chiefly because he was looked upon as a producing machine, and 
could not see what relation his humble efforts bore to the world’s economy 
in meeting the needs of his fellow men. The statement in the Paper 
“that the needs of vocational training in Germany must aim at the 
diminution of economic waste by ensuring that all occupation, however 
mean, shall be practiced by men who have been taught to do their work 
vocationally ” was very striking and worthy of endorsement, although 
there was no need to go to Germany to find it. In the navy every man 
was taught. Even a stoker signed on for a short period was taught 
something about the running of engines and kept in touch with English 
literature. ‘The result was that such a man could always find work on 
the termination of his period of service in the navy. Not only did dock- 
yard apprentices receive technical instruction, but every man in the 
navy was kept in touch with the intellectual and scientific side of his work, 
and the bottom dog was not forgotten, The spirit in which the unskilled 
labourer worked would make a vast difference in the spirit of the works as 
a whole. Whilst large firms could do splendid work in the instruction of 
their employés small firms could not, and it was a national problem for 
the various engineering firms to co-operate in solving. The Calico 
Printers’ Association had a scheme for their apprentices on the pro- 
ductive side in which the first year was spent in the various departments 
of the works, After this three years had to be spent in an approved 
technical school, and subsequently three months or longer at the 
association rescarch laboratory. The apprentice then returned to the 
service of the association with definite prospects. In conclusion, the 
speaker said a wise man might lay down exactly on what lines a problem 
was to be solved, but its solution depended upon the hearty concurrence 
and co-operation of every unit concerned, and in engineering trades these 
units included the untrained man, the unskilled labourer and the bottom 
dog. 

Mr. R. C. J. Crince said discussion of this subject always brought out 
two lines of complaint, firstly, the superficially educated state in which 
young people of both sexes were allowed to leave school, and, secondly, 
the lack of co-ordination between employers, employés and educational 
authorities, The need for giving general education in an apprentice 
school such as existed at the Westinghouse Company's works showed that 
cven after 45 years of compulsory education the subjects of arithmetic, 
physics, mechanics and drawing were not made sufficiently interesting to 
children at the most impressionable age. Modern methods employing 
models, drawing and experiments would probably give better results in 
the near future. Co-ordination did not exist to the extent that it should 
het ween employers and educational authorities because as a general rule 
the teacher did not work, and the worker did not teach. It had been 
pointed out that whilst a large firm could easily arrange an apprentice 
school it was a very difficult matter for a firm of moderate size, and the 
most reasonable suggestion was, therefure, nationalisation. The speaker 
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advocated the sandwich svstem of training. On account of the physical 
strain it would seem that works teaching was preferable to evening school 
work, and whilst nothing had been said about correspondence classes 
this would appear to demand more concentration than a young appren- 
tice could give principally because he had not been trained to give it. 
Regarding the commercial side of the question whilst it seemed wrong to 
exalt the commercial man at the expense of the engineer without com- 
mercial experience, it was not right to despise commercial ability. Ht 
had been suggested as an argument against training apprentices in works 
that they moved to competitors who had the bene fit of the training. The 
only reply to this argument was that an emplover could not expect a 
man to serve him for life solely because Ife had trained the man ; the man 
must be properly paid to be retained. 

Mr. Kustace Tuowas thought the practical men who had made 
money had a considerable distrust of the methods of technical teaching. 
Two things insufficiently distinguished in technical training were under- 
standing what was being done and doing it. About 95 per cent. of the 
people in engineering work had to do things. Firms still had the feeling 
that in spending money on the education of their employés at industrial 
schools attached to the works some of their people would go elsewhere, 
but the feeling was gaining ground for the necessity of such training, and 
even the migration of employés tended to effect an interchange of ideas 
with benefit to the whole industry. One essential to be recognised was 
the necessity of encouraging the engineering instinct. The speaker 
thought the whole problem would be solved by practical men getting in 
touch with the boys associated with the technical schools, and working 
out means whereby the engineering instinct could be fostered at the same 
time as there was instilled sufficient technical training to make it useful 
all the way round. l 

Dr. G. W. WORRALL said the great aim of engineering educationalists 
seemed to be to find out the minimum technical knowledge a practical 
man should have, and the minimum practical knowledge a technical man 
should have. This aim would never achieve the high ideals of " crafts- 
manship " expounded by the author. [n the old davs the " craftsman " 
was both the technical man and workman, but more recently a distinction 
had been made, It was pleasing to note that the author regarded the 
character of the man of at least equal importance to his skill, but unfor- 
tunately manufacturers did not exert themselves very much to maintain 
the high standard which they expected in their apprentices, and for vari- 
ous reasons either the apprentices character suffered or he left the firin. 
Schools attached to works were unquestionably a great advantage in the 
matter of time saving and proper control, but unless students were 
allowed to study other makes of machines, their view became narrow, 
and on this account independent. schools were probably more satisfactory. 
It was to be hoped that the ideals set forward hy the author would soon 
be accepted by firms, as à general complaint amongst university men was 
that their scientific knowledge was exploited by manufacturers and they 
were given work in the design office or on the test-plate where they would 
be most useful to the manufacturer without regard to their future. Thus 
men drifted into the sales department when a good address, a ready 
tongue coupled with a general smattering of engineering appeared to be 
all that was necessary. Students themselves were often to blame since 
they forgot that a works had to pay and they could not be pushed along 
as quickly as at college. The speaker had, in the course of his business, 
seen many youths quite unsuitable for engineering blocking the way of 
better men, and it was lamentable to see young men on the test. plate 
with ambition and ability to rise to the top receiving less remuneration 
than labourers simply because, as one manager expressed it, the work 
was " unproductive.’ Schemes of education were useless if not accom- 
panied by proper remuneration. Germany, with all its educational 
advantages, had tens of thousands of young men holding diplomas and 
university degrees who were draughtsmen in receipt of a mere pittance, 
and after hearing so much of Germany's fine system it was surprising to 
find how little the individual man benefited. 

Mr. J. CoLLINGE said that in central station work they had to deal with 
youths who, from a monetary point of view, could not afford to go to 
college. Moreover, their hours of labour prevented them attending 
evening classes What was to be done in such cases? The speaker 
strongly advocated night schools and considered that men willing to 
work all day and then attend school in the evening were men of character 
and likely to achieve success, 

Mr. J. W. Lorp said a junior technical school had been opened at 
Newton Heath. Manchester, to provide for boys of 15 or 16 who intended 
to enter some branch of the engineering trade. They would at.first be 
artisans but there was nothing to prevent their rising to the class desig- 
nated as the ‘ technical class." The school was not a trade school in the 
sense referred to in the Paper, and the difficulty of establishing trade 
schools was greater than was generally imagined on account of the great 
variation in trades in the district. Fundamental principles were the 
aim of the school and practical mathematics, geometry, the principles 
of machine drawing and workshop practice would enter into the syllabus 
of subjects. She present year had started 40 boys in the course and the 
speaker was convinced that more schools of this type would ensure the 
right type of boy entering the engineering industry. 

Mr. A. N. HowanrH expressed admiration of the Westinghouse system 
and said that the boys were quick to appreciate the advantages which 
the present journeyman was unable to obtain in his apprentice days. 
The development of the powers of observation referred to by Mr. Mens- 
forth was of extreme importance. The present-day standardisation of 
all work and the use of Jigs tended to make the bench hand an assembler 
rather than a mechanic, but the training of the boys developed reasoning 
power and attention to detail which became evident in the quality of the 


product. In the case of apprentice draughtsmen, shop training was 
essential and in later years this works training was reflected in the 
common sense simplicity of his drawings. A point of advantage in the 
apprentice school was the close relationship between management and 
boys. Their different characters and temperaments could be studied 
with a view to their ultimate positions. 

Mr. R. W. PAu (communicated) said that the necessity for the better 
trade instruction of clectrical craftsmen had long been felt, and was 
cmphasised by the present crisis ; a good deal of the delay in supplying 
the needs of our fighting forces might have been obviated if such instruc- 
tion had been systematically adopted in vears past. Even in normal 
times there was no longer an adequate supply of all-round mechanics like 
those of 25 vears ago. This might be attributed to years of neglect on 
the part of some employers to afford thorough trade training to their 
younger employés. Any person responsible for engaging mechanics for 
highly skilled work must be umpressed with the limited trade knowledge 
and abifities of the majority of applicants ; on new and unaccustomed 
work expensive mistakes and wrong methods caused much economic 
waste. Hebelievedthat the same difficulty was felt in other countries to a 


varying extent. Generally the best craftsmen and most successful. 


leaders had learned their business in small shops, where adaptabilitv and 
all-round skill were required. Such men were of great use to the larger 
concerns, and it was an encouraging sign that the Westinghouse Company 
was setting a splendid example to those firms who had not hitherto 
taken their full share in the training of the workers on whom their suc- 
cess largely depended. The effort and expense, however, should be 
equitably distributed among all the firms of any given trade, since the 
benefits accrued to all alike. The initiative must come from the em- 
plovers, as it did in earlier ages, but the co-operation of the educational 
authorities and trade unions might reasonably be expected. The latter 
might assist the movement by instructing ex-apprentices to prefer 
employment in those shops where the apprentices were properly in- 
structed. Every. practical man would admit that apprenticeship was 
necessary for the craftsman, as distinguished from the operator or 
machine minder, and that adequate trade instruction could not be im. 
parted by a busy foreman in a more or less noisy shop; it remained for 
the manufacturers in each branch to decide how the shop work could best 
be supplemented. He agreed with the author that the functions of 
technical colleges and evening institutes, as at present constituted in 
England, bore little relation to the training of craftsmen. Since the 
author had referred to his own attempts, he might state, briefly. that his 
apprentices were divided into two squads according to ability ; each 
apprentice spent the last two working hours of each dav, except Saturday, 
in class work. Elementary physics, mathematics and trade drawing were 
taught by qualified teachers supplied by the Middlesex County Council, 
and these classes were held in school premises close to the works, the 
teachers visiting the works occasionally in order to keep in touch. A 
shop had been equipped for instructional purposes in the works. and 
demonstrations of materials, machines, methods and tools were given 
once a week by one of the foremen ; on other afternoons specific opera- 
tions were carried out by the apprentices who received individual atten- 
tion. No saleable articles were made. nor was it intended to make 
instruments complete throughout, but the work consisted in graduated 
exercises, commencing, for example, with the filing of a true cube from a 
cylinder. It is intended later on to construct simple but accurate tools 
and apparatus for use in the laboratory classes. ‘These classes were also 
held at the works by one of the staff ; the number attending any onc 
practical class being limited to 10: Contrary to previous practice, the 
apprentices were no longer encouraged to attend evening classes, as this 
involved a serious loss of time in travelling, while the results were found 
quite incommensurate with the long hours and effort involved. Jn those 
classes the lads were more or less isolated units among a large number 
collected from all branches of electrical trades, sometimes including 
clerks and warehousemen. — In the class work the lads now had a certain 
feeling of comradeship and a healthy rivalry in working toegther for 4 
common purpose ; this feeling was onlv second to that of the desire for 
success in their vocation, as an incentive for good work. Mr. Fleming 
has done a service in foeussing the matter of industrial training, and he 
hoped that the firms engaged in one or more branches of the electrical 
trade might soon confer together to promote definite and systematic 
trade training in their branches. He had no doubt that the educational 
authoritics would give proper consideration to the views of such a con- 
ference, and that they might be counted upon to give their assistance. 
Mr. FLEMING., in reply, said that whilst he had not disparaged evening 
technical instruction he had endeavoured to emphasise the fact that 
most of the instruction given in the evening was of little use to a man who 
had been a workman all his life, A young man who had risen from 
evening schools had most excellent qualities. Unfortunately, the rate 
of educational mortality among evening men was fearfully high; the 
numbers at the start and finish being very different. Regarding the 
weeding out of men unsuitable for engincering work, this was most 
important. Lack of attention to this point in the past had led to manu- 
facturers being flooded with unsuitable men. Research work was excel- 
lent during training if utilised to develop the man along useful lines. 
Mr. Fleming agreed as to the importance of getting sound men rather 
than highly educated men, Mr. Mensforth had spoken of the use of 
technically-trained men on the works side of the organisation. Such 
men were required to have sympathy with the workmen and to be able 
to understand and handle workmen, Possibly the man for the works 
was born rather than made. Mr. Cridge had asked whether it was pos- 
sible to train an organiser, Perhaps not, but it was possible in the tech- 
nical school to direct attention to that field of employment, so that when 
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will be found to be covered with a layer of zinc, which shines brightly 
and is perfectly continuous., Thus the zinc is seen to’ polarise the 
battery just as much as the hydrogen ; the deposit of zinc must be 
prevented as well as that of hydrogen, if the battery is to be effectually 
depolarisel. lt seems therefore natural to choose the negative 
electrode and the electrolyte so that the salt formed by their inter- 
action shall be insoluble; and the first metal which suggests itself is 
lead, on account of its many insoluble salts. But a new difficulty 
then arises, as this insoluble salt might adhere to the. negative elec- 
trode, and thus cause a great increase of the internal resistance. 


men entered the works from the technical college they would not .be 
firmly convinced that they were going to do some particular variety of 
engineering work or design some particular apparatus, but would have 
their minds receptive of the possibilities of the works organisation side. 
Really good men were wanted and there were excellent possibilities for 
the right men. The junior technical schools referred to bv Mr. Lord 
were the nearest approach to meeting the necessity pointed out bv Prof. 
Miles Walker. Whilst it was gratifving to learn from Mr. Paton that so 
many boys were available for the engincering profession, it was feared 
that a few months in the works would cure the anxict y of some to become 
engineers, Some firms continued to take premium apprentices, but it 
was not generally so with progressive firms. Moreover, it was possible 
for a man to obtain a living wage during his term of stud y. The problem 
of dealing with small works might be solved by the junior technical 
schools. The need of better gencral cducation was strongly felt at 
universities, technical schools and trade schools, and the onlv solution at 
present appeared to be the selection of the proper men in the first instance. 
Correspondence tuition required more application and concentration 
than attending ordinary evening technical schools. Mr. Fle ming agreed 
that co-operation between colleges and works was very needful. Con- 
trary to Dr. Worrall’s impression, the author had pointed out that it was 
essential to offer a bridge between technical and non-technical employ- 
ment, so that men at the bottom might have a chance to rise. The 
policy of taking young men and putting them on the test plate for all 
time was bad. A technically educated young man spending two or three 
years in the works would get a wide survey of the different kinds of em- 
ployment, and probably his real training would not come until after the 
two or three years’ course, when he had settled down to one particular 
line of work. The junior technical school was a promising movement, 
and another school was to be started at Openshaw (Manchester). Dr. 
Worrall said the works was not the place for a trade school or for the 
apprentice scheme. The author disagreed and said there was something 
more in the movement than merely teaching a boy a trade. It afforded 
an unrivalled opportunity of getting in touch with each boy in the works, 
of sceing his worth, encouraging him and giving him every opportunity to 
rise if he had the ability. It was only by knowing each apprentice that 
one could hope to direct his course and give him the chance he ought to 
ve, 
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Fic. 2.—CURRENT TAKEN OUT OF THE BATTERY. | 
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A NEW PRIMARY BATTERY.* 


"IX BY E. BELLINI. 


"ome method ought, therefore, to be devised in order to cause the 
salt to detach itself from the electrode and to fall to the bottom of the 
cell, and the author proposes to explain the method by which he has 
done this, using for the purpose an amalgam of lead. | 

In the author's battery, the negative electrode is formed of an 
amalgam of lead, formed by pouring mercury into molten lead. A 
suitable proportion is to take 1 part by weight of mercury and 9 parts 


À commercial battery ought to have as small an internal resistance 
as possible, and consequently those which employ two electrolytes, 
with or without a porous diaphragm, must be excluded from the list 


013 by weight of lead. The positive electrode is carbon, The electro- 
012 lyte is a mixture of sulphuric and nitric acids. A suitable proportion 
551 for the mixture is found by mixing a litre of water with 80 cubic em. 
| of sulphuric acid of 66 deg. Baumé and 120 cubic em. of nitric acid of 
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of possibilities, The two electrodes ought to be placed as close 
together ag possible, and should be capable of being sandwiched 

tween one another, as in an accumulator. One cause of the 
falling off of batteries employing a single electrolyte is that sufficient 
attention has not been paid to the electrolytic processes due to the 
"i ormed by the combination of the negative metal with the 
er Take the case of a simple voltaic battery. The 
: ctrolyte Is à solution of dilute sulphuric acid. But as the cell 
orks, the fluid in the battery contains less sulphuric acid and more 
sulphate of zinc. The current tends to deposit zine on the copper. 
it a battery is polarised both by the zinc and by the hydrogen. And 

none the less certain that this deposit of zine actually takes place. 
PL proof of this is found in the fact that if a voltaic battery js 
Hs -ercuited until such time as it ceases to work altogether, the 
-ery being made up of perfectly pure chemicals, the copper strip 


* Abstract of an article in “ La Lumicre Electrique,” No. 30, 1914. __ 
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36 deg. Baumé. The E.M.F. of this battery will be fouad to b» 1-25 
volts. During the working of the battery, a white, flocculent and 
heavy substance falls from the negative electrode to the bottom of 
the cell. This substance is formed of lead sulphate, mercurous 
sulphate, and of little globules of metallic mercury. Gas is given off 
from the positive electrode, and this is found to consist. of the pro- 
ducts of decomposition of nitric acid. The gas, which has been 
analysed, as later described, was collected under the following con: 
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ditions. The carbon electrode was U-shaped, the legs being, how- 
ever, of unequal lengths. The shorter leg was covered with a test 
tube, which received the gas. The longer leg was covered with an 
insulating varnish. Under these conditions, even on short-circuit, 
very little gas was generated; in order, therefore, to accelerate 
matters, another battery was joined in series with it. Then 100 
cubic em. of gas were collected in the course of three days. When 
analysed, the gas was found to consist of 91-71 per cent. of nitrogen, 
2-9 per cent. of nitrous vapours mixed with carbon dioxide, 5-39 per 
cent. of oxygen, and perhaps a trace of hydrogen. The E.M.F. of 
the battery increases very slightly at first, and then diminishes 
gradually as the electrolyte becomes exhausted. By the addition of 
a mixture of sulphuric and nitric acids, the battery is regenerated. 
But the difficulty lies in determining the exact proportion in which 
the acids ought to be added. If it becomes possible, as the result of 
further tests, to determine this proportion, the battery can continue 
working until the amalgam of lead disappears, always supposing that 
fresh acid is added, and the white deposit is removed. The con- 
sumption of the amalgam on open circuit is very small, and to all 
intents and purposes nil, provided the surface of the electrode is 
clean and free from any foreign substance which might give rise to 
local couples. The consumption of the amalgam on closed circuit is 
about 5 grammes per ampere-hour. The internal resistance of the 
battery increases with the current taken out of it, as is shown by the 
curve in Fig. 1. This curve has been constructed for a battery, 
having 200 sq. cm. of total surface of lead amalgam, placed between 
two carbon plates, each of which has a total surface of 230 sq. cm. of 
surface. The mean distance between the electrodes was 2 cm. 
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Fig. 4.—CURRENT TAKEN OUT OF THE BATTERY. 


The battery used for the tests, showing the rate of discharge, was 
formed of four positive plates, placed alternately with three negative 
plates. The total active surface of negative electrode was 900 sq. cm. 
and of the positive, 1,230 sq. cm. The mean distance between the 
electrodes was 2cm. The total amount of electrolyte was 2-6 litres. 
The internal resistance was 0-022 ohm for a rate of discharge of 5' 
amperes. Fig. 2 shows the rate of discharge through a fixed external 
resistance for 24 hours of total discharge, the discharge being sus- 
pended for 10 hours after the llth hour. The capacity was found to 
be 112-5 ampere-hours. At the end of the 24 hours, there was added 
450 cubic em. of water, 96 cubic em. of sulphuric acid of 66°B., and 
192 cubic em. of nitric acid of 36°B. ; the test was then continued for 
a further period of 14 hours. Fig. 3 shows the result of this further 
test; the capacity was 63 ampere-hours. The same amount of 
electrolyte was then added again, and the battery was then dis- 
charged for 27 hours, with an interval of rest of 11 hours in the middle 
of the test. Fig. 4 shows the results, the capacity being 115 ampere- 
hours. 


Head Lamps on American Railway.— Battery-operated 
head lamps are stated by the '* Engineer" to be used with 
success on the Southern Pacific Railroad.  Nitrogen-filled 
tungsten units rated at. 140 c.p. are mounted in standard oil- 
lamp reflectors. Each head lamp takes 13 amperes at 6 volts, 
and is operated from a 3800 ampere-hour lead cell. storage 
battery, which is capable of furnishing energy to the head lamp, 
the three cab lamps, and two “ blizzard ” lamps for 13 hours. 
The cells are carried on the top of the boiler. 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
BY H. W. MALCOLM, D.SC. 
(Continued from page 741.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionless. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion; and (c) The loaded submarine tele- 
graph cable. Tables and diagrams are given throughout so as to render 
the results readily available to those who have not the time to follow the 
proceases by which they are obtained. 


ATTENUATION IN A DISTORTIONLESS CABLE. 


The time t= y LKP is sometimes called the relaxation -lime.t 
It is indicated in Figs. 33, 34, 35 and 36 by the vertical line at 
0-4352 second. Provided the relationship LG=KR holds for 
the cable constants, the arrival curve for a single contact is 
square-topped, and all signals are received as an exact scale 
reproduction of the changes in the sending E.M.F. For this 
reason Heaviside called the above relationship the distortion- 
less condition.t 

Although distortion is elimated, enormous attenuation may 
vet be present. [n Fig. 37, curve A, is shown the manner in 
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which the arrival current in a distortionless cable depends on 
the inductance. It is plotted from (19) and Table XX. Curve 
A is drawn from L=KRE/100 or L=95 m.h. per n.m. and it 
forms the limit towards which the curves of Figs. 33, 34, 35 
and 36 converge when the number of meshes is infinitely great. 
The other curves are for smaller values of the inductance, the 
leakance being adjusted in every case so that LG— KR. Curve 
F is the beginning of the arrival curve without either L or G, 
and curve G is the same with its ordinates one-thousandth of 
their actual size. 

In curve A, where L/R=KRI2,100, the inductance is of the 
amount which it is customary to insert in coil-loaded telephone 
cables. Here G=KR/L=100K/KRE, and Gl=100/RI or 
1/Gl-=RL/100. The total insulation resistance of the distor- 
tionless cable is therefore only 49-75 ohms. If the inductance 
be reduced to one-tenth part or 9-5 millihenries per n.m.— 
which is of the order of the natural inductance of the cable. or 


* Copyright. All rights reserved. 
+A. G. Webster, “Theory of Electricity and Magvetism," p. 540. 
t " Electromagnetic Theory,” Vol. L, p. 360. 
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Table XX, (Fig. 37.) 


| "E = K ^ | i -R /K 
K., K | 2"L zin L 
a  V i | 1x2, fT | A i N L' 


L'L(mh era, yg RE oR EA 
KR? 5° per n.m.) V KLE (sec.) mr 2 VEI 109xe 2 v2. 
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(1nm.a. per v). (mm.a. per v). 


1000 9-5 0-138 13-8 0-136 — , 1-846 x 10.8 12,71 1-728 x 10-3 2-347 x 10-10 
500 19-0 0-224 | 11-2 13-95 | 1-945 x 10.4 ' ' 8,98 . 0:125 1:748 x 10-5 
40 | 23-8 0318 | 10-0 4538 2-060 x 10.3 8,040 0-365 1:657 x 10-5 
30 — 3L7 0-251 87° 173-3 | 3-005 x 10-2 6,963 1-207 2-092 x 10-4 
250 | 38-0 0-275 7-9 368-8 | 0-136 6,356 2-344 8:647 x 10-4 
200 : 476 0-308 7-1 849-8 0-722 5,685 4-826 4-106 x 10-3 
170 | 559 0334 — 6-5 14740 | 2-177 5,241 7-725 1-141 x 10-2 
150 | 63-4 0-355 —— 6-1 2189 0 | 4-797 : 4,92: 10-78 0-0236 

120 | 793 0.397 5-5 4179 0 1747 rene 18-4] 0-0769 

100 0-435 5-0 67360 | 4,020 27-08 


of the same increased by continuous loading—the leakage 
resistance drops to 4-975 ohms, and the current falls, as is seen 
from the table, to an infinitesimal amount, much too small to 
be detected by the most sensitive measuring instrument, 

From the foregoing considerations two weighty objections 
appear to the practical introduction of the distortionless cable. 
The first is, that the extremely low insulation resistance which 
is entailed by the distortionless condition, even with high 
values of the inductance, would render testing and mainten- 
ance of the cables a matter of extreme difficulty; the second 
is, that unless the inductance is high freedom from distortion 
is purchased at the expense of enormous attenuation. Now, it 
has already been shown in Part II., that if attenuation be con- 
ceded, distortion can be removed to any desired extent by 
adjustment of the apparatus at the ends of the cable without 
the necessity for employing a distributed effect. 
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Although the distortionless cable would transmit signals 
undistorted at any speed—assuming that the cable constants 
do not. vary appreciably with frequency—another limit 1s set 
to the speed of working by the recording apparatus, which 
must be sensitive as the currents actuating it are small. It 
will suffice therefore if the cable does not introduce sensible 
distortion at the highest speed of transmission of which the 
signalling apparatus will permit. Thus, in Fig. 37, the sharp 
corners of curve A are unnecessary, and the curve might assume 
m a very slight degree the shape of curve G. Provided that 
the current reaches its steady value before the cable is earthed 
again, the only effect on the signals would be to round off the 
Corners, which would have no effect on their legibility—even 
if the receiving apparatus were able to record such abrupt 
changes—or on their adaptability for re-transmission. We 
may call such a cable—in which distortion is not absolutely 
removed but only so far that the height of the signals is con- 
stant up to the maximum speed of working—a quasi-distortionless 
cable, since for all practical purposes distortion has vanished. 
Such a state of affairs could be attained for the same loading 
by a lower leakance, and the height of the signals would be 
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greater than in the distortionless cable. The quasi-distortion- 


| 
| 
| 
| 


less condition is evidently a function of the rate of trans- 
mission, and it would be an interesting research to investigate 
for any given speed the relative sizes of the signals received in 
the quasi-distortionless and distortionless cables. It would 
take too long to enter upon that here, and moreover, when we 
come to consider loading alone the fatal objection to the dis- 
tortionless condition will be found to lie in the fact that with 
high-speed working in the loaded cable the signals are quasi- 


distortionless even without leakance at all. 


LIGHTLY-LOADED CABLE. 


Leaving the distortionless cable, let us now suppose that the 
insulation resistance is too high to have any effect on the sig- 
nalling, and let us examine the result of a small continuously 
distributed inductance. Take L/R=KRI2/1,000, or in the 
present instance, L=9-5 millihenries per nautical mile, which 
may be taken as a reasonable amount, in the present state of 
knowledge, to which the natural inductance of the cable may 
be brought up by loading on the continuous plan. The formula 
for the arrival current is (15), or | 
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which converges very slowly. Nevertheless, on account of the 
Rt 


factore zi by which they are mul.ipiied, the sum of these terms 

is small, and it will suffice to neglect them, and take only the 

first five terms, without serious error except when t is small. 
Ri | 


The formula thus becomes, neglecting also e^ L, 
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l| 0-03948 0-96052 . 09801 E 2-96 
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Curve A, Fig. 38 is plotted from (20) and Table XXII. 
Table XXII.—Fig. 38, Curve A. 
t (sec.) | 0-1. 0:2 ! 0:3 [o4 | 05 | 0-7 97 |19. | L5 


Steady+ 201-0 201-0 201-0 201-0. 201-0 201-0 1201-0 
m= 1—|327-2 260-9 208-2 166-1 132-5, 84-3| 42-9 
aad -257| 10-0; 3-9] 0-6 
52- 06| 01 aao a 
7: 
0- 


i 
eon ! eee į eee eee | eee 
D t 
P i eee | ese | eee eee 


"ae MÀ NN | es ce ee 


20) | 30 
HEROS ae 
201-0 1201-0 

0-5 


Oe PROPRE 


201-0 
13:8 | 4-5 


3 66-2 

‘li 54 

2 Ol 
ra 1 


Cr(mm.a. | | 
per volt) |—-0-9 --0-9| 180| 4-9. 724 1173 158-2 1187-2 (196-5 200-5 


Curve B, Fig. 38, is the arrival curve without inductance. 
The effect of inductance is seen in making curve A slightly 
steeper than curve B, but soon after one second the two curves 
coalesce. We have here the first instance of an improvement. 
in shape which is not paid for by a loss in height. 

The difference between the shapes of the curves is not great 
enough to exercise much influence on the speed of signalling. 
Moreover, when we come to consider the ways in which in- 
crease of inductance may be effected it will be found that in 
practice such an increase is invariably accompanied by an in- 
crease in resistance, or in capacity, or in both, if the cost of the 
cable is to remain unaltered. Thus, let us assume that the 
increased inductance is due to a single whipping of 8-mil iron 
wire, and that the copper conductor is reduced in diameter to 
admit of the iron layer. The diameter of a 500 Ib. conductor 
would then be reduced from 0-182 in. to 0-166 in., and the 
resistance would increase in the proportion of 331 : 276, or by 
20 per cent. Now, an increase of this amount in the capacity 
would increase the KRE of the cable by 20 per cent. also, and 
would, therefore, increase the time abscisse of Fig. 38 by 20 
per cent., thus converting curve B into curve C. Alter- 
natively, an increase of 20 per cent. in the resistance would, 
in addition, reduce the ordinates of curve B by 20 per cent. 
Hence, instead of comparing curves A and B we should com- 
pare curve B with a curve closely approximating in shape to 
curve C. The practical introduction of light loading would 
thus apparently lead to an actual Joss in speed. 

This conclusion is borne out by the only experimental evi- 
dence which is available on the subject of loading in telegraph 
cables.* Experiments made at Electra House in 1904-5 on an 
artificial cable of KRP varying from 1-54 seconds to 3:2 
seconds, and loaded up to 0-030 henry per nautical mile, 
showed that the all-copper core was preferable to the compo- 
site Core. 
and the plan of concentrating the inductance at the ends of the 
cable was adopted. 

n> CONCENTRATED SERIES INDUCTANCE. 

To investigate the effect of concentrating the inductance at 
the ends of the cable, suppose that as in Fig. 39, a single induc- 
tance coil is placed at one end of the cable. The periodic 
current at the receiving end in that case is 

xo ie Va 
"Z, cosh Pl4-Z, sinh Pl 
where Z,=R,+ipL,. The arrival current is, therefore, easily 
found to be 
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Equation (22) has already been discussed when dealing with 
the arrival voltage on an inductance shunt,T and its roots are 
known. The most interesting case is when L,/K,=KR//z‘, 
in which case (22) becomes, assuming R,=RI/10, 


tan x = “Tal a PS . (23) 


* B. Davies, ** Jour." 1.E.E., 46, p. 377, 1911. 
t“ Theory," THE ELECTRICIAN, Jans 28, p. 493, 1912. 


Accordingly the distributed load was abandoned. | * 77 41 5 o LLL 


the roots of which are given in Table XXVIII. The complex 
root is a +ib, or 4-669--1x 1-988. Writing the complex term in 


the series of (21) in the form WU TiN aa it fellows that 
H=e "ias | cos a cosh b(a cos a +b since) 
—sin a sinh b(a sin oon b cose) | 
= eo Ht [ - 7-8668 cos Z t 16 oven xen | 
A zd ane IE a cosh b (a sin Bae b eosam) 
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= 46-8868. 
The conjugate term is om EA and the two combined give 
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term yielded by the complex roots is 
300-93 e—*'"!Tsin (4-26564-- 49? 13-6)]. 
Curve A, Fig. 39, is plotted from (21) and Table XXIII. The 
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Table XXIII.—Fig. 39, Curve A. 
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17-259 ......—. dh uae E aud tas 
Oscillatory .. hice uf 741| 3:8. 35:8 -110 -46 0-5 
C, (mm. a per; | | 

volt)... | 35| 30| 46| 123| 270| 69-0 126-2 106-5 177-4 182-2 


Curve B is the arrival current when the coil has zero in- 
ductance, and curve C is the arrival current for the cable alone. 
Curve A is much superior in shape to curve B, and the improve- 
ment produced by the inductance is marked. At the same 
time it is evident that curve B differs too much from curve C, 
and the resistance of the coil, R, — RÍ/10 —497-5 ohms is much 


too high. To secure the best result the resistance of the coil 
should be as low as is possible and consistent with obtaining - 


the required time-constant. If R, were small, curve B would 
not differ appreciably from curve C, and the improvement in 
shape of curve A’on both would then be clearly shown, free 
from the additional complication caused by the resistance. 

It is clear from the discussion which has just been given of 
the effect of introducing inductance whether distributed or 
localised, that theory and experiment are here quite in agree- 
ment. If the problem had been attacked from the theoretical 
standpoint in the first instance instead of by experiment, the 
same conclusions would have been forced upon the investigator. 
We are justified, therefore, in feeling reasonably sure in the 
investigations which follow, where experimental evidence is 
entirely lacking, that the deductions of theory will be main- 
tained when they come to be submitted to the test of experi- 

ment. Now, there are three great advantages which pure 
theory offers over experiment, and which render it the natural 
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complement of experiment, so that no investigation in which 
both theory and experiment do not play their parts can be 
considered complete. The first 1s, that it is possible to isolate 
the influence of a single factor, whereas in practice it is very 
difficult, as the beginner in experimental research has painfully 
to learn, to keep from altering two things at a time. Thus, 
the early experiments on loaded telephone cables gave a nega- 
tive result, because the coils being air-cored had too high 
resistance which swamped any benefit from the inductance 
itself. The second is, that ìt is possible in theoretical calcu- 
lation to vary at will the magnitude of any quantity likely to 
influence the result, so that its effect, if any, can be pushed to 
extreme. In practice it is often impossible, except at great 
cost, to make such changes, and in general the apparatus is not 
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sufficiently flexible. In the third place, it is often possible to 
obtain from theoretical considerations a quantitative estimate 
of the magnitude of the result which is anticipated. It is this 
reason that renders a preliminary calculation before the appa- 
ratus is brought together of inestimable value whenever possible. 

In the next paragraph we shall, therefore, suppose that the 
inductance of the cable is substantially increased, without 
increase of resistance, and without considering for the time 
being the practicability of the change. 


(T'o be continued.) 


ORGANISATION OF THE ENGINEERING INDUSTRY. 


We have received a report drawn up by a sub-committee of 
the Engineers' Club of Manchester dealing with the steps which, 
in their opinion, should be taken in order to enable the en- 
gineering industry of this country to take advantage of the 
present situation. The report first of all draws attention to 
the unusual opportunity which now exists, to the fact that 
Germany's success may be summarised in the one word “ or- 
ganisation,” and suggests that the situation may be met either 
with voluntary organisation or by huge combines, which latter 
are undesirable. The capital invested in the engineering 
Industry is estimated at over £300,000,000 sterling, so that a 
strong organised effort is possible by voluntary co-operation. 

he report then proceeds as follows :— 

Being convinced that the object of turning to the best advantage the 
present opportunity can only be secured by far-reaching improvement 
and reform in organisation, and that voluntary co-operation and asso- 
ciation is the best way to this end, your Sub-committee advocate an 
association on a non-trading and non-interference- with-prices basis, 
Comprising British manufacturing concerns in all branches of engineering, 
ane aiming at the inclusion of every such concern, with a constitution 
giving it a legal status framed on broad principles and with an efficient 
and energetic management. Such an association, with a strong repre- 
sentative Council, could speak with a powerful collective voice in matters 
In which the Government or Parliament played a part ; and it could also 
bris the Government and Parliament in questions connected with 
ndustry and commerce; and would be entitled, by its weight and im- 
portance, to representation, and a substantial part in the Councils and 


management of higher and of technical educational associations, such as 
universities and technical schools. The association would not trade in 
any way whatever. It would assist members equally and without dis- 
tinction in the obtaining of business, and would generally act in the 
furthering of the interests of the industry as a whole. 

The constitution of the association would require careful framing, and 
ample funds for its work should be secured in the form of contributions 
from members. There should be an annual subscription not of uniform 
amount for each member, but graduated according, and in proportion, 
to the capital or the number of employees of the member, and each 
member should have a vote or votes at meetings of members in propor- 
tion to the amount of his subscription. An annual subscription, equiva- 
lent to 1/10 of 1 per cent. of the 300 millions capital previously men- 
tioned, would provide an income of £300,000. Membership of the 
association should be restricted to British manufacturers. By this is 
meant that every individual manufacturer and every member of a firm, 
and a large majority, say, three-fourths, or some other controlling pro- 
portion of the beneficial owners of the share and debenture capital of 
every company, seeking to become a member, should be British subjects. 
The general management should be in the hands of a thoroughly com- 
petent business man of unimpeachable integrity under the direction of 
a representative and periodically elective council, and the management 
of various departments of the association's work should be entrusted to 
competent managers directed by committees of the council. Articles of 
association and regulations, providing for these and other usual matters 
would have to be carefully drawn up to ensure the proper working of the 
association and the conduct of its meetings. 

The association should have a central bureau or exchange at head- 
quarters and should also have bureaux or exchanges in the largest towns 
in this country and in various British dependencies and foreign countries. 
In the home bureaux and exchanges inquiries and information would be 
received and thence distributed through headquarters to the other 
bureaux and exchanges and to members; periodical reports would be 
received from other bureaux and exchanges, both home and foreign ; 
and there would be offices, a meeting room, committee, smoking and 
reading rooms. Possible customers from abroad would be encouraged 
to visit these premises of the association and would be furnished with 
information of makers of various machines. Local committees would 
look after the immediate and special affairs of the bureaux and exchanges, 
but, of course, would not have priority in access to information. The 
colonial and foreign bureaux should, so far as necessary and possible, be 
on similar lines to those at home. In countries of sufficient importance 
an engineer, who would also be a personage of considerable local influence, 
and wide as well as local experience, would be at the head, with a tech- 
nical and commercial staff and with correspondents in various towns. 
In countries of less importance the head would be an engineer of wide 
experience with an intimate knowledge of local requirements. These 
bureaux should be in close touch and work in harmony with the British 
consul, the commercial attaché, the colonial Government and the British 
chambers of commerce, as the case might be ; and would do propaganda 
work in the interests of British engineering, including the pointing out of 
the advantages of buying British machinery, and of prospective pur- 
chasers placing their inquiries in the hands of the bureaux. They would 
advise headquarters of openings for trade, and particularly of the spirit 
and peculiar requirements of the purchasers in the locality and of the 
operations of foreign and local competitors; and would send definite 
inquiries to home bureaux. 'They would also advise members through 
headquarters as to who would be suitable agents, and as to the ramifica- 
tions, influence, moral character and the financial standing of such. As 
agents, however, generally speaking, are unsatisfactory (having too many 
different materials to handle and being prone to do the best for that firm 
whose materials are the most easily sold or yield the most profit), the 
association would afford opportunities for groups of members to co- 
operate to organise foreign and colonial sales offices to represent the 
group on economic and effective lines. Thus a group of, say, six firms 
would be able to open six offices at the cost of one used for one firm only. 

The work of the association would be divided amongst and directed by 
departmental standing committees appointed by, or elected from, the 
Council, including (if thought fit) co-opted members. The following 
would be & convenient series of such committees, viz. : (1) Parliamentary 
and general purposes; (2) external (sales) organisation; (3) internal 
(producing) organisation; (4) patents and inventions; (5) technica 
education; (6) publications and advertisements; (7) finance. Specia 
committees could be appointed from time to time as occasion might 
require to deal with temporary or special matters. To the various come 
mittees would be referred questions of importance and of principle con- 
nected with their work. The work to be allotted to the several standing 
committees would be as follows :— 


l. PARLIAMENTARY AND GENERAL PURPOSES. 


Objects : (a) To bring pressure to bear on the Government to appoint 
a minister of industry and commerce (who should be a man of great 
commercial experience and distinction—a “ Kitchener" of commerce) 
and to allocate to his department the purely commercial matters now 
handled by the Board of Trade, as distinguished from such matters as 
railways, shipping, fisheries and labour disputes, which should remain 
with the Board of Trade ; (5) to induce the Government to take an active 
interest in trade in general, and engineering in particular, instead of the 
apathy which has existed ; (c) to advise the Government on engineering 
matters when called upon to do so, and to tender advice to the Govern- 
ment on such matters in proper cases ; (d) to deal with recommendations 
from the patents and inventions committee and to take action thereon 
where necessary or advisable (e) to bring pressure to bear upon railway 
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eanal and shipping companies for the improvement of conditions and | portant of all, it is submitted that British commerce, and especiallv the 
reduction of freights, and to take up and, if thought fit, fight any mem- | highly technical and scientific engineering industry, would speedily rea 
ber s disputes with such companies ; (f) to appoint arbitrators, or other- | incalculable benefit from the increase in numbers of Highly teainet 
wise settle disputes arising between members ; (g) to induce the Govern- | experts in every branch of industry, and would be able to dispense with 
ment to provide some security for a definite period, to manufacturers, | the services of Germans, who have often to be employed for lack of 
that they might with confidence extend their works for making articles | qualitied Englishmen. 
which have previously only been made in and imported from Germany 6.—PUBLICATIONS AND ADVERTISEMENTS 
and Austria; (^) to induce the Government and public authorities to set Obiects.—To organise the preparation for distribution at home and 
an example to the whole empire by buying their engineering requirements | abroad of printed information of all kinds relatin to the British p 
from British manufacturers only, and giving a preference to members of gineering industry for the purposes of increasing "c demand for 2 
the association, and to induce the members to buy amongst themselves | manufacture of British products With a staff of proficient linguists to 
as far as possible ; (i) to induce the Government to improve the consular | translate, and to print into VRLIOUS foreign languages, such information 
service and representation abroad by the appointment, as commercial | as would be required for foreign countries, and to translütennd distribute 
attachés, of men who have had a wide commercial training and experi- | in English various matters from foreign journals and ather sources of use 
ence, and, when possible and desirable, to obtain the appointment of | to members. Amongst other information for distribution would ha 
engineers (preferably the associations nominees or representatives) as catalogues, price lists and directories. To organise schemes for advertis- 
advisers to the national representatives abroad; (j) to bring about a ing bv means of exhibitions, show rooms and otherwise at home and 
reform in the consular service by excluding all but natural-born British | abroad. To regulate and Standardiss general conditions of contract and 
subjects from consular offices, and by making the service a special medium | to issue model conditions of sale and purchase. 
for the furtherance of British commercial interests, e.g., bv the active O 
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E R ESI ORGENISOEIUR tion. To make arrangements for the better financing of the industry, 
Th ROUES ern disp Quin SRM E i a both in manufacture and in relation to home and foreign contracts (a) by 
The activities of this department would operate in two spheres—home | collective action in negotiating with the great joint stock banks, to 
and abroad—and the sales’ organisation should be divided into two | induce them to give better ei and E inembera. and or (h) by 
corresponding sub-committees accordingly, whose proceedings would be | the creation of a financial trust which woad- in proper T E anes 
subject to review by the committee itself. Power to act in suitable cases | and with proper safeguards either lend moner to the membere-ol the 
would be given in advance to tho sub-committees, so as to ensure speedy | Association or guarantee the members of the Association an overdraft 
achon:and ol id unnecessary red-tapeism. with a banker. Another important subject which would be dealt with 
Home.—This sub-committee would direct and control the central hy the finance Committee would be the consideration of recommendations 
offices and bureau or exchange, and the local bureaux and exchanges, | ffrom the patents and inventions committee relating to patents and 
including the local committees in so far as the Jatter dealt with matters inventions, with a view to the financing of inventor in proper cases, and 
of general importance. To it would be submitted proposals and sug- | their encouragement generally, so that assistance could be given in proper 
gestions from members. It would initiate and guide policy. It would | cases to manufacturers to enable them to produce apparatus which has 
collate the information received from the local bureaux and exchanges and previously been imported from abroad ; and to enable them to scrap old 
individual members, and would issue reports at convenient intervals— | or obsolete machinerv and replace it with up-to-date plant where a certain 
monthly or quarterly. To it would be referred questions of importance | substantial additional profit could be shown to be the consequence. 
and principle, such as the standardisation of general conditions of sale We.have:endesvoured in this report -to-outline:what:we-belieye to be 
and purchase, It would advise members on the matter of sub-contracts. | the best wav of advancing the AULAM of the British engineering in- 
Abroad.— This du teenie would direct and control the colonial dustry Th inülti lica ion of associations. if in: the interesis-of thé 
and foreign bureaux ; the representatives of the Association abroad, and | ; pO Ko : pr ^ di Je dati 
the relations with the me authorities and the British Consul. To indüptry i can Do avoided it undesirable, and ih anes Pte asec nye 
this sub-committee would be submitted proposals and suggestions from 
the representatives abroad. It would initiate and guide policy. It 
would collate the information received from abroad and would issue 
periodical reports. Jt would advise members on the matter of sub- 
contracts. 


to adopt and carry into effect the recommendations which we make. it 
would be better that such should be done than that another association 
should be formed. There is in existence an organisation somewhat 
similar, or whieh might be made similar, to the Association herein pro- 
posed. That other organisation is based on sound principles, and if its 
success up to now has not been all that might have been expected. it 
must be remembered that it has a comparatively small membership w:th 
a purely nominal subscription ; it started in far less propitious times, 
and it tackled and almost confined its energies to one difficult proposition. 
There are other associations dealing with special branches of the industry 
or with restricted objects. Co-operation or amalgamation, rather than 
competition with these organisations, to lead to the attainment of the 
objects outlined in this report. is desirable. The Association now pro- 
posed. whether combined with or the result of extension of existing 
organisations or not, could command every prospect of success if it had 
the whole-hearted support of the industry and adequate financial back- 
ing. It should be quite workable and effective, provided the British 
engineer approaches the subject in a spirit of true patriotism and deter- 
mination to do his share for the mutual good of the industry to which h^ 
should be proud to belong. 

Your sub-committee therefore recommend (1) that an Association of 
engineering manufacturers is desirable ; (2) that such Association should 
have as its objects the matters mentioned herein ; (3) that the constitu- 
tion of such Association should be as outlined herein. 

W. A. Bristow. H. DERWENT SIMPSON, 
J. M. DALE., H. T. WILKINSON, 
Members of the Sub-committee. 


3.—INTERNAL (PRODUCING) ORGANISATION, 

Objects.—To promote a better feeling between manufacturers to the 
mutual good. ‘To prevent overlapping, to increase specialisation and 
standardisation. The ensuring in much greater degree that firms 
specialising in certain parts would sell to members who specialise in 
others. To give advice to members. To induce members to give sub- 
stantial preference to British goods in general, and to those made by 
other members of the Association in particular. To induce members to 
mark all their products '' British made.” Tho question of adopting a 
distinctive mark, as an indication that the article was made by a member 
of the Association, should be considered. ‘To issue from time to time 
roports on improvements in foreign works' organisation. 


4.—PATENTS AND INVENTIONS. 
Objects.—The investigation of patents and inventions with a view to 

the encouragement of inventors and the development of their inventions 
in proper and desirable cases, and particularly so as to ensure to this 
country a full and proper share in the benefits of its own inventions. and 
to recommend to the finance committee cases for financial assistance 
where necessary and in the opinion of this committee desirable ; and to 
consider and make recommendations to the Parliamentary and general 
purposes committee respecting questions of practice under, and amend. 
ments of, patent and designs law. 


§.—TECHNICAL EDUCATION. 
Objects.—To obtain for the Association representation on the boards 


of management of higher and of technical educational authorities, such è 
PHYSICAL SOCIETY. 
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as universities and technical schools. To create a better understanding 
between works and technical institutions. To promote better and more 
suitable technical education. organise examinations and confer diplomas, 
prizes and scholarships. To induce a better appreciation by works of 
technical institutions’ efforts, and their products. To encourage and 
further research work, and in suitable cases to advise the finance com- 
mittee to assist therein. To advceate the formation in London, or 
Manchester, or other suitable centre, of a university of commerce, with a 
curriculum commencing where that of the ordinary commercial school 
ends. In such a university foreign languages should be carefully and The Paper makes use of magnetic “ character " figures “ 0” (quiet 
scientifically taught, there should be numerous departments giving | day), " 1 " (moderately disturbed day), 7 2” (highly disturbed day) 
instruction and practical demonstrations in the technical side of every | to investigate whether the incidence of disturbance at the base 
trade, Degrees would be conferred, and the university would bo the | station of the Scott Antarctic Expedition, 1911-1912 did or did not 
gateway to every avenue of production, manufacture and trade. To | accord with the incidence of distances in tomperate latitudes ; 
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At the meeting held on February 26, 1915,at the Imperial College 
of Science, London, Dr. A. RvssELL, M.A., Vice President, in the 
Chair, à Paper entitled 


* Magnetic ‘Character’ Figures, Antartic and International,” 
was read by Dr. C. CHREE. 


put this en a financial basis, subsidies would have to be grantod for some TN T" : 

time by the Government, and assistance and co-operation would be TN hether the " 27-day period ” could be recognised in the Ant- 
required from the chambers of commerce and the various trade organisa- arctie data. A verv complete set of magnetic Curves was obtained bv 
tions Y interested. It is submitted that in a few vears such a the physical observers of the Antarctic Expedition, Dr. G. C. Simpson 
university of commerce w eit PM ; ^o Ate: ; 2 

| ` À ce would be a protitable concern—in spite of high wd Mr. C. S. Wright, extending from February, 1911, to November, 
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could and would so modify its constitution and extend its operations as. 
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the av thor. and a comparison was made with the corresponding 
international figures published annually at De Bilt, Netherlands. 
The incidence of disturbance in the Antarctic was found to agree 
closely with that shown by the international lists, in spite of the fact 
that the disturbances in the Antarctic were much larger and more 
persistent than at any of the stations co-operating in the inter- 
national scheme. The “ 27-day period” was clearly visible in the 
Antarctic records, both in summer and winter, being as well de- 
veloped there as elsewhere. 


Mr. DcppELL thought the Paper very interesting. It was only by 

tient investigation of this kind that we should get any nearer a com- 
prehensive theory of terrestrial magnetism. 

Mr. F. E. Srru thought that the slides exhibited by the author might 
profitably be included in the Paper. It was described as “cle 'arly 
visible " from Table II. that the disturbances were more pronounced in 
temperate latitudes during the equinoctial periods than in the intervening 
months. This was hardly obvious to the casual observer. 

Prof. J. W. NicHoLson said that Dr. Chree’s Paper made the position 
of Birkeland's theory more curious than ever. Leaving out of considera- 
tion, as indisputable, the mathematical difficulties of the theory which 
Dr. Chree had referred to, he would like to indicate one point in which 
the theory had some support. If we were receiving particles from the 
sun,{some might come from the corona, and might show themselves 
in the coronal spectrum and, later, in that of the aurora. There was, 
in fact, a strong correspondence between these spectra in some important 
particulars, and it does seem probable that we reccive such particles. 
It is possible that the corona actually consists of the particles which are 
being shot from the sun and which we receive. But the spectra of sun- 
spots are not in accordance with the view that we receive an unusual 
number from the spots. 

Prof. 0. W. RicHARDSON thought that in the case of particles streaming 
through the corona the auroralspectrum would be that of the atmosphere 
and not that of the exciting particles. Only electrons should really be 
effective in reaching the earth under the proper conditions for the aurora. 

Prof. NICHOLSON said that the correspondence in spectra would only be 
expected if the emitted particles were the corona itself, and not merely 
something passing through it. We do seem, as far as the evidence 
is trustworthy—the auroral spectrum being somewhat unreliable—to be 
receiving particles heavier than electrons, whether these are really 
responsible for the aurora or not. 

Dr. A. RUSSELL agreed that the slides shown by Dr. Chree should be 
added to the Paper. He said that in the Antarctic the disturbances 
seemed less violent in winter than in summer, and it would be of interest 
to know if a similar relation held in the Arctic. 

Dr. C. CHREE, in reply, said that it should be remembered that in the 
Antarctic the midsummer months were December, January and Feb- 
ruary. The values for these months stand out more highly. Birkeland 
is not definite on the question as to whether sunspots are the origin of the 
ions or not. One reason for associating them with sunspots is that in 
sunspot minima the magnetic disturbances are not pronounced, but what 
one fails to find is an equivalent excess of disturbance during sunspot 
maxima. 


À Paper entitled 


“The Electrification of Surfaces as Affected by Heat,” 
was read by Dr. P. E. SHAW. 

The Paper deals with the anomalous electrical behaviour of various 
substances when subjected to heat. For example, a glass rod rubbed 
with silk is normally left positively electrified, but if the rod be 
passed through a bunsen flame, or heated in an electric furnace, and 
then allowed - to cool it will be found on again rubbing with the silk 
Similar results were 
obtained with a number*of materials, and various experiments are 
described which aim at determining the cause of the phenomenon. 
These seem to show that it is not due to the formation or removal 
of lavers of any substance, solid or gaseous, but is probably due to 
surface Strains in the material. andi 


Prof. RICHARDSON said he had thought the effect might have something 
to do with the emission of ions when the rod was heated, but the details 
did not fit in with this. It probably resulted from some mechanical or 
chemical change in the surface molecules. 

Mr. F. E. SMITH said it was a familiar fact to teachers of physics that 

glass would sometimes behave in unexpected ways in frictional experi- 
ments. Jt had always been his habit before rubbing the glass to pass it 
through a flame, but the glass was usually positive after rubbing with- 
silk which had been treated with amalgam. Possibly the amalgam was 
responsible for the absence of any abnormal effect. It seemed significant 
that the abnormal effect could be destroyed by passing through the hand. 
The moisture of the hand was alkaline, as was also the moisture usually 
ound condensed on substances, and which the flame would naturally 
remove, He suggested pouring mercury through funnels of different 
materials as a means of exciting electrification. This would eliminate 
uncertain effects in one member of the pairs and might simplify the 
investigations. 

Dr. C. CHREE asked if the whole of the surface was found to be in one 
state either normal or abnormal at the same time. 

Prof. Howz asked whether, if a flame were played against one adi ofa 


&ass plate, the plate would act normally on one side and abnormally on 
the other, 
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Prof. S. W. J. Surra thought that devitrification of the glass or silica 
on heating might have some thing to do with that phenomenon, though the 
effect of an action of this kind would not, of course, be destroyed by the 
simple expedients found to be effective by the Author. 

Mr. G. L. ADDENBROKE mentioned some experiments of his, in which 
the effect of moisture on leakage of condensers had to be investigated. 
Usually the surface of glass was comparatively conducting, and was 
made much more so by warming to about 30°C. If, however, it were 
dried by heating, then, so long as the glass was kept slightly warmer than 
the air—1°C. was enough—condensation seemed to be arrested and the 
glass remained dry. The glass should invariably be washed with dis- 
tilled water, or the condition of its surface was quite uncertain. 

The AUTHOR, in reply, said he had not found any differences in the 
condition of different parts of the rod. He had not considered the pos- 
sible effects of devitrification, but thought the effects with metals could 
hardly be accounted for by this. He had not washed the glass or any of 
the other substances with distilled water, but had taken them just as they 
came to hand. He thought the experiments with mercury would be 
worth trying. 


A Paper entitled 
“ Electromagnetic Inertia and Atomic Weight,” 
was read by Prof. J. W. NICHOLSON. 

The Paper contains a mathematical deduction of a simple formula 
for the combined mass of two electrical charges when in proximity 
to each other. This mass is not the sum of their individual masses 
when far apart, if it be supposed that all mass of positive electricity, 
like that of electrons, is of electromagnetic origin. Applications are 
made of the formula to questions of atomic constitution and of radio- 
activity. A discussion is given of the evidence leading to the con- 
clusion that the nuclei or cores of positive electricity in atoms are 
complex structures of electrons and even smaller positive nuclei. 
On this basis, emission of an a-particle by an atom does not decrease 
its atomic mass by 4, a correction being necessary for the “ mutual 
mass ”. of the a- particle and the rest of the core. Estimates of the 
magnitude of this correction, in the case of radium and thorium 
passing into lead by the emission of particles, are given. From the 
value given by Soddy for the atomic weight of thorite lead we can 
deduce the average distance apart of the components in a radium 
nucleus. It is of the same order as the radius of an electron. Sug- 
gestions of further interesting applications of the precise formula 
for mutual mass are also contained in the Paper. 


Dr. H. G. ALLAN said that, in the model suggested by Sir E. Ruther- 
ford, the atom consists of a concentrated positive charge of extremely 
minute size surrounded by electrons revolving at different distances from 
the nucleus. In earlier Papers Prof. Nicholson has shown that this is 
mathematically impossible, and that all the external electrons must 
either form a single ring or rings in parallel planes. The Rutherford 
atom is then reduced to such extreme simplicity that it becomes incapable 
of explaining the complex facts of physics and chemistry. It cannot. 
for example, give an explanation of the complicated series of lines 
actually observed in the spectra of elements other than hydrogen, or of 
the secondary spectrum of hydrogen itsclf. Again, such an atom should 
have a magnetic moment simply proportional to the number of electrons 
in the ring. for the nucleus is too small to produce by rotation. or other- 
wise, any appreciable magnetic moment. The results of the present 
Paper appear to prove that the nucleus of an ordinary atom cannot have 
the small dimensions previously assigned to it. It seems certain that the 
nucleus cannot be so minute if we assume that there exist in it a and B 
particles as such. The only reason for assigning an extremely small 
diameter to the nucleus of a heavy atom is to account for the wide- angle 
scattering of a particles, but in the discussion of this question no attention 
was paid to the possible action of magnetic forces on themov ing particle. 
If these exist the trajectories become complicated, but it is probable that 
the scattering could then be accounted for without necessitating such a 
near approach to the centre of the atom. We are thus led to the view 
that the central portion of the atom may contain a and 8 particles in 
orbital motion which would set up a magnetic field. But as the velocities 
must presumably be less than that of light. the radius of such a magnetic 
rore must be considerably greater than that of the sim ple nucleus 
of Rutherford. 


T — c o M o ÁÁ 


ELECTRIC COOKING, MAINLY FROM THE CONSUMER’ S 
POINT OF VIEW. 


We give Delat some account of the discussion which took 
place before the Institution of Electrical Engineers in London 
on Mr. W. R. Cooper’s Paper on this subject. An abstract 
of this Paper was given on p. 708 of our last issue. 

Mr. G. WILKINSON, in opening the discussion, referred to the sub-title 
of the Paper, and considered that members of the Institution were not 
particularly well qualified to discuss the matter from the consumer's 
point of view. He ventured to suggest that supply station engineers had 
been rather too careful on the matter of tariffs and had made a mistako 
in fixing tariffs for a new departure or application of electrical energy 
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upon the figures obtaining at the moment. In his own house he had put 
in electrical appliances throughout, including an electric water heater. 
The apparatus for the latter purpose had a capacity of 12 gallons, and 
was thermostatically controlled, the electrical supply being knocked off 
at 180^F. He used tin-lined pipes and a dust-proof tank, with the result 
that the water could be used for drinking as well as bathroom and washing 
purposes. There were six persons in family (two youngsters) and occa- 
sionally a visitor. The consumption of energy for the 12 months ending 
1914 had averaged 12-8 units per day. The load factor was approxi- 
mately 50 per cent. If, as the author stated, 4d. a unit was a fair price 
for a 25 per cent. load factor, 4d. was a fair price for a 50 per cent. load 
factor. If he had an opportunity of putting in his apparatus all over 
again, instead of putting in & 12-gallon heater he would put in one for 
25 gallons, and instead of 1 kw. he would use } kw. and thus get a load 
factor of 100 per cent., at which he considered 4d. per day at a fixed rate 
would be quite a good tariff. It was a very great advantage to be able 
to draw water at 180 °F. day or night and have it for drinking purposes. 


It also saved the excessive use of hotplates, which they all knew were: 


very inefficient. The maintenance of a cooker was a very serious matter. 
In his own case it was the fourth cooker he had had. The latest he had 
had about 18 months, during which time one of the hotplates had broken 
down three times, Fortunately, he was able to repair it himself, but to 
an ordinary consumer it would cost about 10s. 6d. every six months for 
repairing hotplates. Notwithstanding all the progress made with elec- 
tric cooking, he did not think it was yet in a condition which enabled the 
central station engineer without qualification to recommend it to a 
consumer. | ! 

Mr. C. H. WonpriNGHAM said that electric ranges would have to be a 
good deal more reliable and free from repairs before they would stand the 
ordinary cook. Nothing would retard electric cooking more than 
claiming for it things it would not do. The electrical heating of water 
should be left severely alone, as nothing could beat a coal stove for that 
purpose. Moreover, what was the use of 12 gallons of hot water; one 
wanted an unlimited supply. On the question of standardisation, the 
Electrical Standards Committee had already taken up the question of 
plugs. It had already standardised the lighting plugs and hoped to get 
on to the larger plugs at once. The standardisation of cooking apparatus, 
however, was quite another matter and one upon which there seemed to 
be great diversity of opinion. His own opinion was that there were 
certain things, such as dimensions of ovens, &c., which could well be 
standardised at present. " 

Mr. S. T. ALLEN also referred to the sub-title of the Paper, and said 
that there were very few remarks in the Paper which could have come 
from an ordinary non-technical consumer. He agreed with the author 
that more attention should be given to the views of consumers. He 
could not understand the argument that because a large system had a 
larger cooker and used more current a better load factor prevailed. He 
would also like to have the dimensions of the oven of the cooker used by 
the author, which was an important point in considering his figures. His 
own experience from a large number of cookers in ordinary households of 


. &bout six persons, was an average consumption of about 1-6 units per 


person per day. "Turning to the accounts given by the author of the 
average annual cost before and after adopting electric cooking, he asked 
how it was that there was such a great reduction from £9 to £2. 16s. 3d. 
in the cost of energy for light and other purposes. Regarding the bill 
for £45. 11s. 3d., he was sorry the author had published that. Referring 
to steel tubing, he did not know that it was compulsory to use steel tubing 
for electric cooking wiring. Why did the author allow the expense of 
steel tubing if he considered it was not necessary? He quite agreed with 
the author in regard to earthing, but entirely disagreed that a householder 
did not mind paying a lump sum for a cooker. The pilot light was now 
becoming universal. In his opinion thermometers should not be used, 
and were only a complication. They had been able to do without them 
with coal and gas for the last 50 or 100 years and could certainly do with- 
out them with the electric oven. In connection with plugs, it seemed to 
him that the author's suggestion thatan earthed ring should be used, 
would make the plug more dangerous. He did not think the question of 
flexibles had very much bearing on the matter, but in any case the author 
had made no mention of the flexible cord in which steel wire was incor- 
porated with the copper, which was being used very successfully. One of 
the most valuable points mentioned in the Paper was the non-earthing of 
odd utensils where everything else was earthed, That was exactly where 
trouble would happen. He felt convinced from his own experience that 
the rateable value system referred to was the best understood and most 
popular with the people, and was certainly the best system with which to 
introduce electric evoking. 

Mr. R. S. Downe said the Paper was the first of its kind to be read 
before the Institution. From the consumer’s point of view it was 
necessary that he should have the advantages of electric cooking placed 
before him in the easiest possible manner, and in the Paper it was notice- 
able that the cost of installing a cooker with utensils and wiring reached 
the appalling figure of £45. If the author had lived in the district repre- 
sented by him (the speaker) he would have had a cooker supplied without 
any cost for wiring for one month, and if he was satisfied with the advant- 
ages which undoubtedly accrued, he would then have paid the modest 
Bum of 5s. or 7s. 6d. per quarter, including maintenance, and would also 
have had a set of utensils supplied. The cooker in question, which was 
& more modern one than the author's, and the whole of the wiring cost 

about £14. It seemed a mistake to let it go out of the Institution that 
it cost £45 to instal an electric cooker, because it could be done for a very 
much lower figure. If clectric cooking was to make headway they would 
have to follow the practice of the gas companies and hire out apparatus. 


He was in perfect agreement with Mr. Wordingham regarding water 
heating. Electrical engineers had quite a big enough problem before 
them in electric cooking without trying to do the impossible. The 
advantages of a non-combustion process as against a tombustion process 
were so considerable that electric cooking was bound to progress. Apart 
from there being less shrinkage there was also a very decided saving to be 
obtained. 

Mr. F. S. Grocan did not agree with the author that the large cooking 
consumer was better than the small one from the load factor point of 
view. The author suggested that electricity should be supplied at 1d. 
per unit for water heating. He left station engineers to analyse that figure. 

iven at ld. per unit with a 500 watt heater it would cost £4. lls. 
per annum, and the quantity of hot water resulting was infinitesimal 
compared with the quantity supplied from a coke boiler, which only cost 
from 1s. to 2s. per week according to the number in family. Regarding 
the author's figures of the average consumption of electrical energy per 
week, he knew of a case where there were eight in family, which showed 
an average consumption of 65 units per week instead of 110. In that 
same house the coke boiler cost 2s. per week. The deduction, therefore, 
that electric cooking would cost £8. 18s. 9d. more than coal cooking was 
entirely wrong. He considered that the Paper was a very severe attack 
upon the progress made with electric cooking during the last few years, 
and that they would suffer for it. He asked why the author had paid 
£23 for his cooker when he could have got one of the same type complete 
for £17. 10s., and why he inflated the cooking cost by the cost of the coke 
boiler ? Moreover, 10 guineas was about £4 over the list price. 
The author had been guilty of the very serious mistake of not mention- 
ing the hiring question in the Paper, and had only mentioned it in his 
remarks as an afterthought. There were already between 30 and 40 
municipalities and companies hiring out cookers, and that was the only 
way to succeed with the cooking load. 
. Mr. D. WarsoN said that, judging from the criticism so far offered, the 
author's Paper would certainly be of very great service to the electrical 
industry. He had no such fear that the gas companies would use the 
Paper as a handle to thwart the progress of electric cooking, seeing that 
it would be read in conjunction with the discussion. He had come to the 
conclusion that the successful apparatus for the kitchen in the future 
must be something in the form of an armoured submarine, or something 
that would resist the furious onslaughts of the cook. Until that was 
forthcoming the question of maintenance had to be seriously considered. 

Mr. H. T. HARRISON said that in his own case he had looked over all 
the gas, coal and electricity supply accounts for his house for the last five 
years. During that time—three years ago—he changed over from gas 
to electric cooking. There was not a difference of 12s. per annum in the 
figures for any of those five years, and, in fact, it was impossible to see 
from the accounts when the change actually took place. He had never 
attempted to '' cook " water electrically ; there were much better ways 
of doing that than by means of electricity. He was inclined to agree 
with Mr. Grogan that the gas companies would use the Paper as a handle 
to attack electric cooking. 

Mr. W. M. MonpEy asked whether they were not attaching too much 
importance to the loss due to shrinkage. Was it really a loss of anything 
but water ? Wasthe loss beef or water, that was the point, and ono upon 
which he would like to have some information. The great point in 
cooking was, to his mind, in cooking things to take a long time, because 
all the energy it was necessary to spend was that required to bring the 
thing up to the cooking temperature. If the cooking vessel was then 
properly lagged there was practically no more energy required. 

Mr. W. F. T. PINKNEY said that in his case the consumption worked 
out at 1-3 units her head per day for a household of three. That was the 
average over six months, and with a larger household the figure would 
no doubt be reduced to 1 unit per head. For eight to nine persons that 
would reduce the figure to 3,600 units, which, on the basis of the author's 
tariff, would amount to about £17. 10s., or, together with his lighting, 
meter and coal, to a total figure of £26. 19s, That showed a very big 
saving on the author's figures, and he really could not see how the author 
got his 2 units a day with a careful cook. He did not think they would 
induce cooks to use thermometers. 

Prof. J. T. Morris agreed that the Paper was a valuable one. As to 
whether tho cooker should be bought outright or hired, it should cer. 
tainly be capable of being hired, because a consumer might change from 
one district to another where the pressure was quite different, in which 
case, if he had his own cooker, it would be useless. He agreed with 
previous speakers that the heating of water electrically was best left 
alone, at any rate for some time to come. Regarding the heating of 
water by means of a coko boiler. he found from personal experience over 
three years that 3d. a day for a household of fivo to six was a cost which 


. was steadily maintained, and gave an ample supply of water throughout 


the house for all purposes. For the same size household he found that 
the amount of electricity used per person per day worked out at 11 units. 
He agreed that the switches should be placed where they could easily bo 
seen, and considered that if the thermometer could be placed where it 
was easily seen then it might be used. As to shocks, his own cook had 
never experienced one. 

Mr. A. H. SEABROOK considered that if they found they could not do 
things electrically they should keep quiet about it. .On the question of 
load factor, if the author had had any experience he would have known 
that the largo cooking consumer was infinitely worse than the small con- 
sumer. Why did the author use the expression kilowatt-hours ? Surely 
the term “unit” was good enough? The figure for the initial outlay was, 
of course, ridiculous. In his district there had been no demand for 
thermometers, which in his opinion were unnecessary. With regard 
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to earthing, he thought that was compulsory. Personally, he would 
be sorry to put an electric cooker in without earthing. During the last 
week Messrs. Selfridge had placed an order for an electric staff kitchen, 
which would be the largest in the world, and they were certainly not 
people who would put in anything without seeing dollars at the end of it. 

Mr. W. A. GLOTT asked whether the author found that bottom heat 
caused the fat to ignite. He understood that one large manufacturing 
frm had had to change their pattern on that account. He would also 
like to know whether the boiler was automatic or hand fed. The con- 
sumption of 2 units per head might be all right for London, but it cer- 
tainly was not for the north of England. His experience for a family of 
seven was 0-79 unit per person per day. The author showed that since 
adopting electric cooking his coal bill had gone down from £13. 10s. to 
£6. 13s. 6d., a saving which should be deducted from his cost of cooking. 
Also, it was unfair to include tho whole of the fixed charge in the cooking 
units, as the author had done. A fortnight ago his firm wired up a large 
cooker and water heater. The run was: 30 yds. and the cost £10. 10s. 
Either, therefore, the author had a very long run or he had been “ had." 
He considered that the cooking circuits should be controlled by separate 
fuses. Pilot lamps should be used, because they tended to cut down 
the consumption due to waste. Putting switches on the cooker was 
very bad practice. 

Mr. A. NicHoLs Moors considered that the author had distinctly asked 
for trouble. He had, however, certainly given them a lead, and he (the 
speaker) suggested that those who had been interested in the matter 
might turn their attention to the education of the consumer. On the 
question of shrinkage, it was, of course, absurd to go round to consumers 
and say that by using electric cookers they could save a great deal by 
less shrinkage of their meat. With regard to tariffs, he asked what was 
wrong with a flat rate on a sliding scale? . Fancy fictitious tariffs were 
not what they wanted. 

Mr. F. C. RAPHAEL thought that much too great publicity had been 
given to the author's unfortunate experiments. If he had got into touch 
with manufacturers and station engineers he would have found that his 
experiences were isolated. There was one point arising from the ques- 
tion of earthing upon which he would like to have information from those 
who had had experience of the arrangement. In the case of a big cooker 
taking a fair amount of kilowatts, it was too big to put on one side of a 
three-wire network. The practice was to divide it on two sides of the 
three-wire network, but although central station engineers were in 
favour of doing this the makers were against it. ; 

Mr. W. R. Cooper (in reply) said he was glad to hear Mr. Wilkinson’s 
remarks on the question of water heating. There was no doubt about it 
that electric water heating was extremely convenient, and from that 
point of view—provided one did not go too far—there was a future in 
front of it with a suitable tariff. Mr. Allen said that the cooking had 
been so good with coal, without the use of a thermometer, that he could 
not see why they wanted to use it with electricity. His, the speaker's, 
contention was that the cooking had been so bad with coal that there was 
every reason to use it with electricity. Someone had said that the cook 
would not look at the thermometer, but that was not his experience. To 
his mind the Paper was optimistic, not pessimistic as some speakers had 
suggested. They must remember that they were an engineering society 
dealing with engineering facts, and that it was not a popular lecture. 
Also, he had not dealt with restaurants. Regarding Mr. Grogan’s 
onslaught, it seemed that the one fatal mistake he (the author) had made 
wag that he had not consulted Mr. Grogan in the first instance. He had 
noticed that there was a tendency to be extremely sensitive to criticism 
on the part of some members of the Institution in regard to electric cook- 
ing, and he had been at a loss to understand it. At Leeds he did not find 
any tendency of that kind, and he could only conclude that they had 
much more commonsense in Yorkshire. They did not mind a little 
criticism with a view to making a good thing better. What was the 
trouble in London in regard to criticism ? He had come to the conclusion 
that certain members of the Institution had got such an extremely high 
opinion of the gas technical press that they felt they could not say any- 
thing about the subject for fear of the gas journals getting hold of it. 
They seemed to think that the average householder was waiting open- 
mouthed once a week to read what the gas journals had to say on electric 
cooking. Personally, he thought the average householder had something 
very much better todo. In reply to Mr. Mordey’s question whether the 
shrinkage was water or meat, he thought it was partly due to loss of fat 
which collected in the pan, and partly to loss of water. Mr. Pinkney had 
made the mistake of assuming that óne could take a figure of so many 
units per person per day and apply it generally, which, of course, could 
not be done. In reply to Mr. Gillott, he had found no trouble due to 
ignition of fat. At such a late hour his reply to other points must be 
reserved for the “ Journal.” 
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THE USE OF A WATTMETER TO DETERMINE THE 
DIRECTION OF ROTATION OF A POLYPHASE 
NETWORK. * 


BY A. KLEINSTUCK. 


It is sometimes necessary to know the direction in which a poly- 
phase field rotates, especially when it is a question of connecting up 
meters, wattmeters, reverse cut-outs and such-like things. No 
doubt the simplest way is to use an instrument for the purpose, or to 
use the familiar method which employs three lamps, connected up in 
the star-fashion, and fed from a slowly rotating machine. But 
sometimes these methods are not possible, and the author therefore 
proposes to show how an ordinary wattmeter can be used to give the 
desired information. Let us take a polyphase transformer, as shown 
in Fig. 1, and load its three phases with choking coils and incandescent 
lamps, which are connected up on the star system, as shown. The 
current-coil of the wattmeter is joined to the one phase; the con- 
nections to the voltage-coil can be made in the same-sense successively 
between any two phases. Thus there are three readings on the 
wattmeter. These three readings are given by the following 
equations :— i | 

| L,—k.e2,.4c08(30 +o) . . . . . (1) 
L,—k.e,-,.d48ngó, . .. .. © © (2 
=—k.e,_,.%, cos (30°—¢), . . . . (3) 


where ¢ is the angle of the phase displacement. 
Now ¢,~3=€.—,=€s—2; therefore the three readings on the watt- 
meter are to one another in the following ratio, viz., 


a, : az : ag=cos (30° + 9): sin $ : —cos (30°—¢) . . (4) 


If the equations are examined, it will be seen that for a it ig ime 
It is therefore necessary 


possible to have values of 0°, 30°, 60° or 90°. 


T 
CONNECTIONS TO THE THREE-PHASE TRANSFORMER. 


to produce such a phase displacement that these values are avoided. 
This is done in practice without any difficulty, simply by adding a 
few more incandescent lamps in each branch. As for choking coils, 
it is quite simple to take the open coils of a small transformer, always 
supposing that there are three of the kind available, which are alike 
in every particular. The determination of cos ¢ is made in the usual 
manner by measuring the real and apparent load in one branch, by 
putting an ammeter in series with the wattmeter, and putting the 
voltage-coil of the wattmeter between this phase and the neutral 
point. An arbitrary assumption is made as to the direction of 
rotation, and the various readings may require to be adjusted, 
according to whether they appear to be positive or negative. An 
example will make this clear. 

Let us suppose the three phases to be called red, yellow and black, 
and let us suppose that the rotation takes place in this order, as a 
first assumption. The ammeter and the voltage-coil of the watt- 
meter are joined in the red phase. We get then a voltage of 111, and 
a current of 0-72 ampere. The three readings on the wattmeter 
give a voltage between red and yellow of 13-8, negative or positive ; 
between yellow and black, of 74-4, positive or negative ; and between 
black and red, 60-6, negative or positive. The true output in one 
phase was 29-4 watts; whence cos ¢ is found to be 0-64, and ¢ is 50°. 
Therefore we get the following ratios, viz. :— 


a, : dg: az= cos (30? + 50?) : sin 50? : — cos (30? — 50?) 
— 0-174 : 0-77 : (—0-94). 


An examination of these figures will show that no change of sign 
will make them concordant ; this can only be done by supposing the 
rotation to take place in the opposite direction. The rotation is in 
fact in the opposite direction to that originally assumed, and is in the 
direction red-black-yellow. Everything is then properly explained. 


* Abstract of an article in the ** Electrotechnische Zeitschrift.” 
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ORGANISATION OF THE ENGINEERING 
INDUSTRY. 


The present is a time when a good many suggestions are 
being made in regard to the organisation of the engineering 
industry. It is obvious that the war is providing at 
present certain opportunities for British industries, and that 
later on these opportunities are likely to be still greater; 
and there is no question that full advantage of them should 
be taken at a later date when many of our engineering firms 
will no longer be concerned with the manufacture of war 
material. The latest of these suggestions is in more am- 
bitious form, and consists of a report by a Sub-committee 
of the Engineers’ Club at Manchester. This club is so well 
known in the industry, and is in the centre of so 
important an industrial district, that the report deser vs 
more than passing consideration. 

The Committee draw attention to the fact, and we think 
rightly, that there are two ways in which organisation 
may be carried out. One of these is by means of large 
combines, which is very far from desirable. The other is 
by means of voluntary co-operation, which is far pre- 
ferable. The only difficulty here is to find a common 
ground on which competing firms can meet. It is pointed 
out that the capital involved in the engineering industry 
amounts to about 300 millions sterling, and consequently 
annual subscriptions equivalent merely to one-tenth of 
] per cent. of this capital would provide an income of 
£300,000 per annum, which should be quite sufficient for 
serious and useful work. 

We cannot here go into all the points with which the 
report deals. Jt is obvious that there is much useful work 
to be done by establishing suitable bureaux orexchanges 
in the largest towns of this country, in various British 
dependencies, and in foreign countries; but more par- 
ticularly, it seems to us, in our colonies and in foreign 
countries. There seems. to be no doubt that a great deal 
would be gained by keeping in closer touch with British 
consuls and commercial attachés, assuming these to be 
of the desired type, and we fear there has been considerable 
loss to British industry in recent years through neglect of 
this kind of effort. The sort of opportunity that is now 
open to us in foreign markets is indicated by an article in 
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another column on German imports into the French! 


markets. es 
Apart from gene al organisation of this kind, it is sug- 


gested that there should be a series of committees dealing 
with (1) Parliamentary and General Purposes, (2) External 
(Sales) Organisation, (3) Internal (Producing) Organisation, 
(4) Patents and Inventions, (5) Technical Education, (6) 
Publications and Advertisements, and (7) Finance. For 
information on these suggestions our readers. must refer 
to another column of our present issue. Very naturally 
many of the points that are raised are somewhat conten- 
tious, but none the less worthy of consideration. 

Perhaps one of the most interesting subjects considered 
by the Committee is that of technical education, and it is 
well to note that they are in favour of forming in London 
or Manchester, or other suitable centre, a university of 
eommerce. Considering the fact that membership of the 
Engineering Club at Manchester is not confined merely to 
professors, but consists essentially of eng'neers engaged in 
manufacturing and commerce, this suggestion is significant. 
It shows that there 1s a strong feeling on the part of many 
engineers that the commercial side of engineering does not 
receive sufficient attention at the present dav, and this 1s 
a view with which we fully concur. It is also interesting 
to note that the Committee suggest the desirability of a 
better understanding between works and technical in- 
stitutions. 

In this question of organisation there appear to us to be 
two dangers. One' of these is delay. There is no good 
talking about these matters without taking serious action— 
and that at a very early date. We fear there is often a 
tendency to delay action until the most opportune time is 
past. The other danger is individualism. This quality 
seems to be at once the strength and the weakness of the 
Briton. In this country every man seems to be anxious 
to try his own methods, to run his own ideas, and to have 
his own works. This undoubtedly is an advantage from 
the point of view of producing novel designs and in obtaining 
apparatus which remains with us through the survival 
of the fittest. On the other hand, when we come to organi- 
sation, individualism becomes a fatal weakness. We 
therefore trust that this weakness will not be pursued too 
far. We hope, in fact, that the various firms of the engi- 
neering industry will come together on some common 
ground for the good of the industry as a whole, so as to 
seize the present opportunity and to benefit seriously by 
the present commercial conditions, which will not recur. 


HARMONIC DAMPING FACTORS FOR ALTERNATING- 
CURRENT FIELDS. 


BY A. PRESS. 


, Rotating fields can be conceived as being set up by dis- 
outed windings, and therefore to solve for the damping 
actor due to laminations for an impressed field amplitude it 
will suffice to consider a single-phase coil having no distributed 
character. 

„ raking a coil, A-A (Fig. 1), threading a lamina of thickness 
<8 cm. In the plane (xy), and considering components B;,'B, for 
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the surfaces of the lamina, we can assume a function, ọ (whioh 
need not be determined, however), that will satisty the density 
equation 
dB, dB, 
de dp. (1) 
(and a corresponding equation for B, dependent on B,.) 
However, the equation to be solved for the body of the 
lamina itself is : 


dB, dB, dB, 4xudB, 


det dp di 10% di 


às as kpB, . . . (2) 


(There is a corresponding equation in B,.) The expression 


cosh fz . ' 


cosh fis sin pt "oí (3) 


B,—o ss o e a 
will be found to satisfy equation (2) and also any boundary 
conditions in the (xy) planes for z=+s. The solution will, 


Fia. 1. 


therefore, be independent of any heterogeneity incident to 
air-gaps, &c., normal to the plane of the lamina, since the 
expression ọ necessarily satisfies coadition (1). 

Obviously, expression (3), so far as the first two terms of (2) 
are concerned, necessarily reduces to zero on introduction 
therein, irrespective où the added factors which are not func- 
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tions of zor y. There are thus left only the terms d?B,/dz? and 
kipB, to deal with, which demand that f? —4?, or 


—— 


d EE axe , eo u 
p —a' 4-a^, with a AM 


If, then, we indicate the integration of B over the interval C 
between the limbs of the coil A-A, and also with respect to the 
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"uie of the plate 2s, we arrive at the following for the 
, flux F :— 


tanh fs 
ES 


T 
F=2s . sin pt. [ giis 


2 
tanh ps mL; C 
ps 
_ sinh 2a+sin 2a 
~ 2a(cosh 2a + cos 2a)’ 
_ Binh 2a—sin 2a | 
— 9a(cosh 2a + cos 2a)’ 


(4) 


T (5) 


coim i pue Aa walt «tx uw dB) 
The flux F takes on the form 
F=F, (T sin pt+Ẹ cos pt), . . . (7) 


and for © =0 itis seen that T=1 and (=0, with F=F, sin pt, 
which is the value of the impressed flux threading the coil A-A. 
However,with ù zw we have F=0, which is as it should be. 
It follows, therefore, that the harmonic damping factor for 
she impressed flux Fy is 


D=yVyT +7. ..... (8) 
This has been plotted both against the frequency (on the 
assumption “=2,500, p— 1075, 2s=0-05 cm.) and against the 


value a — 27ts d - given above. 
The effect of the above is that with an impressed rotating 


rectangular flux distribution of the form 
aur ] 
ia 


o s = cos 
C 3 C 5 


The result in actual practice for a fundamental of 50 cycles 
would be a wave having the following characteristic :— 


1 m [oos COS gc E COS T cos Me 
YS a t 3 ~ ¢ 5 C 
0-535 NT Tax | 0-45 " I e | 
"RUE. 9 “S ¢ J 


THE FRENCH MARKET FOR BRITISH ELECTRICAL 
GOODS. 


[COMMUNICATED.] 


The probable duration and the possible results of the present war 
are, for the moment, matters of pure speculation. It would be little 
better than waste of time to discuss them now. But that the 
Germans, except in the most unlikely contingency of a complete 
German victory, have entirely forfeite their former foothold in the 
French markets is a statement which few men of practical common 
sense would be inclined to deny. The manner in which the war was 
brought about and has since been carried on is such as would have 
excited the resentment of the meanest nation that ever existed. In 
the case of a people so high spirited a3 the French it is difficult for 
outsiders to form any adequate conception of the scorn and anger 
which is now entertained by the French nation for their German 
neighbours. 

It may, therefore, be safely assumed that on the conclusion of the 
war the appalling sacrifices in men and money which the Germans 
will then have made will be crowned by the loss of the French 
markets. 

As far as the sale of electrical appliances and machinery is con- 
cerned, the French market was, up to the outbreak of the war, 
almost entirely under German control. German dealers may be 
said not only to have supplied the requisite apparatus, but to have 
developed in France the very needs which they satisfied. This 
practical education of their customer was, of course, the most diffi- 
cult part of their task. The importance attached to the trade with 
France was such that, in certain cases, leading German enterprises 

(as, for instance, the Allgemeine Elektrizitats-Gesellschaft) did not 
confine themselves to the construction and installation of complete 
clectrical plants, but they set up subsidiary branches of apparently 
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minor importance, such as the manufacture of electric lamps. Within 
a recent period French customers were supplied with lamps variously 
styled “‘ Robusta," ‘Solida,” &c., whose couniry of origin was 
clearly indicated by the trade mark “ A.E.G.’ | 
Placed in order of importance, the electrical apparatus and appli- 
ances of German make imported into France may be classified as 
follows :— 
l. Electric appliances for illumination, transmission of power, elec. 
trolysis, &c. 
2. Dynamos, motors, transformers, finished armatures, converters and 
reactance coils. 
3. Metal filament lamps. 
4. Electric cables. 
5. Electric measuring, counting and registering instruments and appa- 
ratus. 
6. Telegraph and telephone apparatus. 
7. Insulating material. i 
8. Electric appliances for medical, surgical and dental purposes. 
9. Carbon lamps. 
10. Electric batteries. 
ll. Electric cooking and heating stoves. 


The German manufacturing centres from which the French market 
wos usually supplied before the war were :— 

Berlin, for telephones, medical apparatus, induction apparatus, batteries 
and instrumenta for galvanising, galvano-caustic, electrolysis, &c. 

Dresden, for gas, petrol and spirit motors for driving dynamos, and every 
sort of bronze goods for electric light fittings. — ' 

Leipzig, for electro-plating machinery, as well as electro-plated goods. 

Hamburg, for ebonite and vulcanite fittings, accumulator boxes, &c. 

Nuremberg, for carbons for arc lamps and batteries. 

Ludenscheid, for lampholders, wall plugs, ceiling roses and rosettes, 
reflectors, switches, cutouts, &c., also copper wire for electrical 


purposes. 
Vienna, for telephone apparatus, dry and constant cells, lightning con- 


ductors, &c., oil and gas motors. 
Frankfort-on- Main, for electrical apparatus for engraving and typing 
prooesses. 


Electro-plating machinery has now a larger opening on the Fre:ch 
market than elsewhere. In addition to its usual industrial applica- 
tions, France possesses also a special industry in goods generally 
spoken of as “‘ Articles de Paris," which include a considerable 
variety of products, among which fancy jewellery, electro-plate 1 
table ware, metal flower holders and other ornamental pots, ash 
trays and pocket electric lamps may be specified. In these articles 
Parisians drew a decided difference between those of home design and 
me iufacture and those which were imported in large quantities 
from Leipzig, Dresden and Berlin. The definite stoppage of these 
imports will greatly develop the use of electro-plating machinery in 
France itself. 

Electric lighting, both for commercial and for private purposes, 
has always been under German control in that country. A typical 
example of this is afforded by the trade in metal filament lamps. 
French factories turning out these lamps are very few in number. 
The writer can only remember four or five, of which three importe l 
from Germany their filaments and caps. One of the few electric 
lamps manufactured entirely in France is that produced by the 
French firm working the Auer patent, the rights of which lapse! 
several months ago. This lamp is sold at a higher price than its 
German rivals in consequence of its greater durability and smaller 
consumption of current. In fact, the average retail selling price iu 
Paris of the German metal filament lamp 105-125 volts 16 c.p. is 
Fr.1.75=1s. 5d. But this low price has naturally involved in- 
feriority of workmanship. However, speaking generally, the price 
is increased between 20 and 40 per cent. for lamps of 24 c.p. and 
32 c.p. respectively of the same voltage. For 50 c.p., 60 c.p. and 
100 c.p. some British metallic filament lamps are 30 and 40 per cent. 
cheaper than those sold in France. 

Electric lighting in Paris costs twice as much as in London, and 
the high price charged for current has given an enormous impulse to 
the sale of metal filament lamps. 

Another result of the high cost of current has been to increase the 
number of isolated installations of generating plant. These com- 
bined generating sets are in growing request. 

The introduction of electric signs has also led to a largely increase! 
use of electric lamps. In Paris this style of advertising is carried o1 
bv many firms whose financial resources are not large. But 1t is à 
profitable form of enterprise, and creates, as has been sail, a large 
demand for metal filament lamps as well as, when moving signs are 
employed, for electric motors. British electrical engineering con- 
tractors might find in these illuminated advertisemeats an oppor- 
tunity for the introduction of novel ideas and more artistic displays. 

Appliances and fittings for electric lighting co;.stitited also one of 
the principal items in the export trade of German firms. Dresden, 
Leipzig, Berlin and Vienna supplied a large quantity of inartistic 
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electroliers, brackets and pendants. Many Dresden and Viennese 
firms had workshops in Paris, where they carried on the plating of 
their goods, and turned out mounts of so-called “ French manufac- 
ture" It is hardly necessary to add that these articles betrayed in 
their style their German origin. Similarly, nearly all the electrical 
apparatus for medical and hygienic purposes were of German make, 
their total sales amounting to a large sum. 

In this necessarily rapid survey of a large industry the writer has 
more particularly pointed out the present needs of the French con- 
sumer for lighting. Some of these items have allied manufactures of 
great value. For instance, there is à large opening for economical 

and oil motors to work small dynamos to replace numerous Diesel, 
Deutz, Otto, Duplex and other German engines. A highly profitable 
market is, in many branches, ready for exploitation. It depends 
upon English electrical engineers whether they will step into the 
arena. 

There are in Paris special '* stores ” for the sale of lighting fittings, 
but the largest sale of these goods is effected by some dozen large 
general stores, known as '' large novelty stores." The annual turn- 
over of these exceeds £40,000,000. These enterprises are, perhaps, 
the best representatives of Freneh trade, and the lighting depart- 
ment is not the least extensive of their public service. This market 
istheir own. France is ready to welcome English wares, and all the 
more warmly in proportion as these wares supplant German goods. 
English industry has now the opportunity of turning to its own 
advantage a sentiment of friendship unknown before the present 
war, a sentiment which owes its existence to the presence of the 
English soldier and to the admiration and gratitude excited in 
France by the assistance rendered to France in her hour of need ; 
but it will be necessary to use the right methods to attain satisfactory 
results. Put briefly, these are (1) the insertion of advertisements 
in suitable French newspapers to reach the private consumer ; (2) the 
preparation of attractive catalogues and booklets in the French 
language; and (3) for the French retailer, the insertion of articles 
written in French in à good English representative technical trade 
journal. 

A fuller discussion of various methods for capturing the trade must 
be left for a further occasion. 


— 


ELECTRICITY APPLIED TO MINING. 


We give below an account of the discussion which took place 
at Birmingham on Mr. C. P. Spark's Paper on this subject. An 


abstract of this Paper appeared on pp. 704 and 741 of our issues - 


of Feb. 26th and March 5th respectively. 
Mr. R. A. CHATTOCK said that it was interesting to find that the gas- 


driven generators required 18 B.Th.U.'s per watt-hour against 36-5 for , 


the live steam turbines. This difference was largely accounted for by 
the difference in the load factor governing each ty pe of generating plant, 
the gas plant having a load factor of 72 per cent, whilst the steam only 
had 47 per cent. He was of the opinion that even better figures than 
those given should have been obtained with such load factors, but pro- 
bably this would be accounted for by the fact that the plant was installed 
some years ago and was not quite as economical as more up-to-date plant. 
It was certainly a very necessary thing to keep the load factor on the gas- 
driven plant at the highest possible point, and it was interesting to see 
that with mining work it was possible to adjust the load by carrying out 
the pumping during the night-time and the general colliery demands during 
the day and thus obtain an annual load factor of 72 per cent. Some 
years ago he went into the question of using gas plant compared with 
steam turbines for ordinary electric power supply from a central station, 
and he was satisfied that an annual load factor of at least 35 per cent. 
would be required before the gas plant could compete with the steam 
turbine, The ordinary central station, working on light power and 
traction load, has, of course, only a load factor of about 25 per cent., and 
the adoption of gas-driven plant was therefore, in his opinion, not justi- 

for such a condition of affairs. These conclusions were based not 


only on the actual cost of generation by the two methods, but also on the ' 


capital cost of the plant and buildings required, and, in addition to that, 

he considered that turbine-driven plant was more reliable than the large 

une experience with which has not up tothe present been entirely 
actory. 

Mr. N. SHUTTLEWORTH said that the Ilgner motor-generator sets 
escribed in the Paper were probably the second largest in the kingdom 
and were each capable of a continuous output of 1,750 m.p. As with all 
sets of a similar kind, it was necessary to arrange for a considerable 

P in speed between no load and full load on the induction motor, so 
t excessive demands made on the continuous-current generators could 
Provided by the flywheel at the expense of its stored energy. The 
is ods in use for enabling this speed drop to take place as the load in- 
P “ses were far from ideal, and were as uneconomical as it was possible 
ease E In the present instance a resistance was inserted in the 
dli ndary circuit of the induction motor which absorbed at maximum 
P or minimum speed some 15 per cent. of the total input to the motor. 
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The average slip in the absence of further particulars may be assumed as 
8 per cent., which meant that 8 per cent. of the continuous input to the 
induction motor was wasted. The liquid slip regulators which consumed 
this energy required considerable attention and were expensive to keep 
in good repair. He would suggest the use of a rotary slip regulator which 
took the form of a commutator'motor inserted in the slip-ring circuit of 
the induction motor to be regulated. A description of this machine and 
its functions would be found in his Paper on “ Polyphase Commutator 
Machines," recently read before members of the Institution. The motor 
could with advantage be directly coupled to the induction motor, and it 
would then convert the slip energy previously wasted to mechanical form 
and give a torque assisting that of the main motor. For the same total 
output the new input wauld therefore be reduced by the amount which 
was being lost in the liquid regulator. Making allowances for the losses 
in the rotary regulator, some 7:5 per cent. of the present input to the 
induction motor would be saved. Moreover, the power factor of the 
induction motor would be improved at the same time to practically unity ; 
consequently, on the whole, the supply current would show a reduction 
of approximately 20 per cent. Incidentally, this also improved the 
efficiency of the system, because the colliery plant was fed by transmission 
lines of considerable length in which the losses inclusive of step-up and 
step-down transformers would be not less than 7 per cent., and by 
reducing the line current by 20 per cent. the transmission losses were 
reduced to 4:5 per cent. The rotary regulator could, therefore, be said 
to save no less than 10 per cent. of the present input and at the same time 
increase the carrying capacity of the transmission system. On the basis 
of cost of power of one penny per ton of coal raised to the surface, the 
saving for both winders amounted to 6s. per working-hour, or probably 
£5 per day. It would seem, therefore, that the direct benefits to be 
obtained from the use of a rotary type regulator amply justified further 
capital expenditure in this direction. 

Mr. C. JONES gave particulars of electrical apparatus which he had 
installed at Cannock Chase Colliery and emphasised the large sphere 
which was open to electrical engineers for electric haulage to perform the 
work now done by pit ponies. 

Dr. C. C. GARRARD, in speaking of flame-tight boxes for electrica 
apparatus, pointed out the advisability of always carrying out the tests 
with coal gas, as this was a more highly explosive gas than the gas found 
in mines, and consequently if the boxes were safe with coal gas they could 
T relied upon to give complete protection in service under mining con- 

itions. 
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EDISON ACCUMULATOR OMNIBUS FOR YORE 
CORPORATION. 


The small party of journalists who met at the Edison Building, 
Duke-street, London, on the 9th inst., to inspect one of the Edison 
Accumulator omnibuses that have been built for the York Corporation 


Fia. 1.—VIEW or THE EDISON ACCUMULATOR OMNIBUS FOR THE 
YORE CORPORATION. 


. found several new features in design to interest them. As has been 


announced in our columns, the York Corporation have ordered four 
of these ‘buses to act as feeders to their tramway system, and also to 
run through the narrow streets in the old part of the City where it is 
impossible to run the tram. Two of the vehicles have already been 
delivered, and are now running in York. The vehicle inspected is 
the third of the fleet, and we understand that the fourth will be 
delivered in the course of a few weeks. The vehicle is illustrated in 
Fig. 1. 

The body of the omnibus is mounted on a type G.M. Edison chassis, 
which has alrealy been briefly described in our Electric Vehicle 
Supplement of Nov. 27. The frame, which has a loading capacity of 
2 tons, is of pressed steel construction with a 12 ft. wheel base, and is 
sprung through by two long semi-elliptical springs front and rear. 
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The rear springs are fitted with auxiliary coil springs bolted to the 
frame which come into operation when the 'bus is loaded to half its 
maximum capacity. The omnibus is driven by a single 6 H.P. series 
motor situated at the rear-end of the frame. The drive is 
accomplished by a flat spring steel plate running direct to the 
differential, which is situated near the middle of the chassis. This 
eliminates the use of universal joints and lessens the shock in starting 
away. The drive is then effected through the jack shaft to the rear 
wheels by roller,chains. Two brakes are fitted, both operated by a 
foot pedal and provided with a trigger ratchet lock. One operates 
internal expanding shoes within drums on the rear wheels, and an 
emergency brake operates on the pinion shaft of the jack shaft. The 
steering is by means of spur and pinion gearing operated by an 
extremely large wheel on which is mounted the controller lever and 
spindle. 

A 300-ampere-hour Edison accumulator, comprising 64 type A-8 
cells, is fitted, giving an average voltage of 72. The normal current 
taken when the 'bus is travelling on the level is about 60 amperes. 
The battery is mounted in small units beneath the seats in the 
interior of the "bus, and is easily accessible by removing the cushions 
and lifting thelids. Ventilation during the charging is accomplished 
by special ventilating holes fitted along the side rockers of the "bus. 
These can be closed by means of slides from the outside. We under- 
stand that in the summer these will probably be left open during 
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running, but it is not anticipated that any gassing that may occur 
will be in any sense dangerous should these be closed, 

An interesting point in the mounting of the cells is the method of 
battery insulation in place of the former system employing cradles 
made of steel for the individual support of adjacent cells. The 
construction employed involves steel buttons, welded to the side of 
the cell container, which fit snugly into insulated recesses housed in 
the side members of the hardwood crates. This construction is 
superior to the old form from a mechanical standpoint in withstand- 
ing the effects of vibration. 

'The internal lighting is obtained from a special battery consisting 
of six A-4 Edison cells which are normally op an entirely separate 
circuit. When these cells require to be charged a special switch, 
mounted on the dash, is arranged to cut them out of circuit and put 
them into the charging line in series with the main battery as two 
separate groups of three cells each in parallel, thus having the same 
effect as adding 3 A-8 cells in series with the power battery. When 
boosting charges are taken they are disconnected from the main 
battery. This switch is seen on the extreme left of Fig. 2. A 
special safety switch, having three positions: charging, off and 
running, is located under the controller hood and operated by a key 

on the driver's side of the dash. The key is removable only in the off 
and charging positions, The charging plug is fixed immediately 


under the centre of the front cross member of the frame. The 
resistances are carried under the front end of the frame and consist of 
cast-iron grids. A Sangamo ampere-hour meter is also mounted 
under the controller hood, and has a dial inside in the dash in full 
view of the driver. 

The controller is of the usua] continuous torque drum 'type giving 
five speeds forward and two on reverse, the operating lever being 
lifted slightly from the off position in order to get the reverse speeds. 
The controller drum is mounted beneath the hood which also houses 
the ampere-hour meter, safety switch, light switches and fuses, 
The mounting of these details is well carried out as can be seen by 
Fig. 2. All connections are easily accessible and adjustments can 
be easily made. - 

With regard to the omnibus body the seating, the capacity of 
which is 22, is composed of one long seat running along the near side 
of the vehicle and seats running out at right angles to the off side. 
The entrance is at the front through a folding door operated by a 
lever above the driver's seat. A small window is also fitted so that 
the driver is easily able to collect all fares on the “ Pay-as-you-enter " 
system. With regard to accessories à Klaxon horn is fitted, operated 
by a small switch at the driver's foot, and two head lights, containing 
70 volt carbon filament lamps, work off the main battery. Special 
attention has been expended on the design of the body work. The 
total weight of the complete 'bus.is just under 4 tons. 

In the short journey we made in the 'bus from Duke-street to the 
top of Highgate Hill we were greatly impressed by the smooth runn 
ing, and the manner in which the long climb up Highgate Hill was 
made. The maximum speed is about 12 miles an hour but, in the 
conditions under which the "bus will operate, a faster vehicle would 
not present any material gain. The 'bus is extremely easy to drive 
and eminently suitable for manceuvring in small spaces. With 
regard to the economy in operation of this type of vehicle we may 
mention the following figures which were obtained with one of the 
previous "buses on the run from London to York. The total distance 
travelled was 2314 miles, the route taken being from London, through 
Hertford, Bedford, Kettering, Leicester, Derby, Nottingham, 
Mansfield, Doncaster and York. The average speed for the journey 
worked out at 8-85 miles per hour, with an average ampere-hour 
consumption per mile of 6-36. The average watt-hour output from 
the battery per ton-mile was 120. 


ELECTRIC VEHICLES: DISCUSSION BEFORE THE 
BIRMINGHAM ELECTRIC CLUB. 


On Saturday evening last, March 13, the monthly meeting of the 
Electric Club was held at the Swan Hotel, Birmingham, when Mr. 
W. Y. Anderson, the acting President, took the chair. The attendance 
was slightly above the average, and Mr. W. E. Warrilow gave a 
lecture on ‘‘ Electric Vehicles," illustrated with lantern slides of 
modern commercial vehicles. The lecturer called attention to the 
revival of the electric battery vehicle in Great Britain, and in his 
opening remarks emphasised the necessity for electrical men, 
especially those of the older school, regarding the commercial electric 
in the light of later developments, and not that of the somewhat. 
unfortunate and partly disastrous experiences of 15 to 20 years ago, 
The experience of mechanical transport during the last 10 years had 
brought out the limitations of the petrol and steam vehicles, and hai 
defined their spheres of economic operation as those embraced by 
long distance and medium distance infrequent stop service. Motor 
engineers were coming to realise that in the field of short distance, 
moderate speed, frequent stop service, both steam and petrcl-drivea 
vehicles were not commercially economical. The lecturer appealed 
to motor car manufacturers in the Birmingham district to include the 
electric commercial vehicle in their range of products, so that the 
particular field of mechanical road transport to which it belongs could 
be adequately filled by it. He cited the increasing interest on the 
part of a few British engineering firms in the electric battery vehicle. 
and hoped that this would soon lead to the up-building of manufactur- 
ing facilities in this country. He also referred to the work of the 
Electric Vehicle Committee in arranging maximum charging rates, 
standardising charging plugs, and in providing garage facilities 
wherever possible. Details were given of chassis design, the lecturer 
stating that the standard tendency in the heavier commercial electrics 
was towards the single motor drive, by chain or gear to a differential 
jack shaft, and thence by side roller chains to the rear wheels. The 
position of the battery varied according to the maker; in one case it 
was underslung between the front and rear wheels, and in another 
on the top of the frame under the driver's seat, the advantage of the 
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Jatter arrangement being to keep the centre of gravity high. The 
existing types of alkaline end acid batteries were comparcl, and stress 
Jaia upon the mechanical advantages of the former, and tho electrical 
advanteges of the letter. The «lvanteges of boosting to give 
increased daily milezge were pointelout. Regarding operzting costs, 
the euthor expleined thet the makers preferred to give specific 
figures. end cach individual set of conditions under which the vehicle 
would be required to run. By tefreining from publishing general 
figures the makers realised that they reduced the risk of creating è 
wrong impression of the capabilities of the electric. The vehicle was 
not to be regarded as the panacea for all the ills of power propellel 
rosd trensport, but the success of tho electric in its own field wes 
undoubted, and was merely eweiting wider eppreciation among power 
vehicle users. Touching upon the question of speed, it was now 
becoming evident that the users of petrol about-town delivery vans 
hal a vehicle with a speed range in excess of their requirements, 
end their machines were usually driven at. an excessive speed, with 
resulting excossive weer of tyres and straining and jerring of the freme 
end body-work of the vehicle. The demage to the surfece of the 
roads by heevy commercial lorries driven at a high speed was a 
matter of national importance, and the Government were directly 
concerning themselves with it, with « view to finding a solution cf the 
difficulty. Ifthe claims of the electric to consideration, as a moderate 
speed vehicle, were consistently put forward, its wider employmeat 
in towns would set a lower standard of speed which would contribute 
to public safety, and to the more cconomical operation of motor 
delivery services. The lecturer showed lentern slides of the modern 
commercial electric to indicete that the industry wes flourishing in 
the United Stete:, and thet meny commercial and industrial concerns 
in this country were putting the vehicle into deily use. Considerable 
interest was shown in the smell industrial trucks end battery erences, 


Which would, it wos thought, prove most velusble in the Birmingham 


district. 

Several central station engineers and motor-car makers! representatives 
were present, and an interesting discussion took place. The Chairman 
pointed out that the Birmingham district. was ideal as to contour and 
toad surface for the electric vehicle. The guarantees which battery 
makers were now giving could not be obtained for engines from the petrol 
car makers, 

Mr. Roperts said that there was a field for the battery tractor in stone 
and granite quarries, where horses were mostly used. Since the war most 
vf the animals had been commandeered. 

Mr. W. A. Jackson (Borough Electrical Enginecr, West. Bromwich) 
said that the petrol "buses in his district had been taken by the Govern- 
ment; they had got «ome more, but fortunately the Government had also 
taken them, and they then decided upon four Edison battery "buses. 
They were slower and more costly vehicles to buy than petrol, but with 
the figures of working guaranteed by the makers they would save £400 
per annum over the petrol-driven machines. He was confident that their 
experience. with these 'buses would be so satisfactory that the West 
Bromwich Corporation would ultimately replace the horse-drawn vehicles 
now used by the street and cleansing departments with electric dust 
carta, &c. 

Mr. G. Doxovan agreed with the lecturer that electrical men should 
cease to damage the electric by criticisms based on experience of 20 
years ayo. He hoped that the sale of the small industrial clectric trucks 
would be vigorously taken up in Birmingham. 

Mr. JOHNSON asked several questions regarding the increased mileage 
to be obtained by boosting the battery. 

Mr. HARGREAVES (Edison Co.) said that he took three commercial 
vehicles a distance of 3.000 miles through the Midlands last summer, and 
had experienced no difficulty in obtaining a charge. He had on several 
occasions demonstrated the hill-elimbing powers of the commercial 
electric, and made convincing tests to tradesinen and others by doing a 
typical days work for them bv transporting their goods, 

Mr. WALKER (Walker, Horrocks) thought that the American electrics 
Were crude in construction, and might be improved in important details. 
The standard was below that of petrol-driven chassis. He was not 
convinced that the single motor drive made the best job from a control 
point of view. He inquired if the Electric Vehicle Committee had yet 
standardized the voltages for vehicles. 

Mr. R. J. MITCHELL (Edison Co.) explained the constructional features 
of the Edison nickel iron cell, and passed round specimen plates, and a 
complete cell for inspection. 

Mr. STEVENTON expressed surprise that a gearless motor could be 
built light enough to run at as low a speed as 96 revs. per min., taking 
this as the speed at which a 26 in. wheel would turn to give 8 miles per 
hour for the vehicle. He remarked that the electric vehicle was likely to 
be hit rather hard by the addition to petrol vehicles of such accessories as 
ynamo lighting and self-starting sets which removed many of the dis- 
vantages from the petrol-machine. 

Mr. Biscr (British Westinghouse) said that the Wolseley and Austin 
motor companies would probably have not interested themselves in the 
electric had they not some confidence in its future. He thought that an 

nglish-made electric was a necessit y. 

Mr. WaRRILOW replied suitably to the various points raised, and the 
meeting concluded with a hearty vote of thanks to him for coming down 

om London to give his lecture. 


CORRESPONDENCE. 
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NEWPORT CORPORATION STANDARD CONNECTOR 


PLUG. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: I notice in the description of this plug in your last 
issue it is stated that the Home Office “ hand shield " has been 
adopted. The illustrations show, however, that one of the 
chief objects of the Home Office hand shield has been over- 
looked, and in the arrangement adopted its value as a safety 
device has been materially reduced. In the arrangement 
illustrated, the guard disc satisfactorily prevents the operator 
from touching tlie contact pins, and may shield his fingers from 
any flash at the contacts when putting the plug in or out of the 
circuit, but owing to the flexible wires beiny led into the plug 
on the wrong side of the shield, it does not offer any safeguard 
against à verv common form of accident due to the short- 
circuiting of the wires within the plug or at the point where they 
enter. 

Such short circuits may occur through the insulation of the 
wires being damaged bv constant bending or through the wires 
getting loose in the terminals or through careless wiring by 
some of the strands of the positive and. negative conductors 
eventually getting into contact. Accidents continue to occur 
in this way. 

Hand shield plugs are now being made by a number of manu- 
facturers, butin some cases it is noticeable that the shield is 
made much too small --no doubt for cheapness -and does not 
form an adequate guard. In the Newport example, it seems to 
me that the handle or knob is too large, thereby bringing the 
user's fingers beyond the edge of the shield.—1 am, &c., 

Home Office, March 15. G. Scott RAM. 
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THK MEANING OF MAGNETIC PERMANENCE. 
| "TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In the issue of THe Keectrician of March 5th, a report 
appears of a Paper contributed by Prof. S. P. Thompson to the 
Physical Society“ On the Criterion of Steel Suitable for 
Permanent Magnets,” which particularly refers to a suggestion 
for a definition of permanence which I put forward in a letter 
to " Nature " of January 7th, 1915. As my remarks on this 
Paper were received by the Secretary of the Physical Society 
too late for inclusion in the published account of the meeting, 
I write now in order to correct à misapprehension under which 
Prof. Thompson's Paper has been written. 

Referring to `“ the preservation of magnetism in a magnet,” 
I proposed as a definition of * Permanence " the coercive force 
(H,) per unit of residual intensity of magnetisation (L,). Prof. 
Thompson compares this with the product of these two 
quantities, and, ignoring the obvious meaning of permanence, 
or constanev, treats both expressions as criteria of strength, 
and decides between them by the test of pulling force, with 
the inevitable result that H,xI, represents the pull better 
than H, ~ L. 

The mistake Prof. Thompson has made is to compare the two 
expressions. They are not rival expressions for the same 
thing, and it is confusing to put them into competition. The 
product H,xI, is roughly a measure of the magnitude of the 
hysteresis loop; on the other hand the expression H, +I, 
refers to its shape ; it measures approximately the slope of the 
demagnetisation curve indicating the difficulty with which 
magnetism is removed, and is important in treating of the loss 
of magnetism as susceptibility is in dealing with its growth. 

My letter made no claim that the ratio H,+I, was a criterion 
of the best kind of steel for the production of powerful magnets ; 
it was confined entirely to the question of the permanence of 
magnetism in magnets, a quality which in some cases is more 
important than a high tractive force. 

In the construction of magnets for general purposes both the 
magnitude and the shape of the hysteresis loop ought to be 
considered, but they should be clearly distinguished. When thia 


lower end of his aerial. 
Stress in. my letter of the 26th ult. was, that the fact that 
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distinction is recognised it is seen that the argument in the 
latter half of Prof. Thompson's Paper is founded on a mis- 
conception, and the calculations and conclusions built upon it 
necessarily fall to the ground.— I am, &c., 


Rochdale, March 9. J. R. ASHWORTH. 
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THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 
sin: [agree with Mr. Murdoch that the facts he has stated 
show that the earth has a good deal to do with wireless signal- 
Jing. This was, of course, shown by Marconi im his earliest 
experiments when he discovered the advantage of earthing the 
The point on which L wished to lay 


variations in signal strength occurred. far more by night than 
bv dav drove one to the conclusion that these variations must 


be due to atmosphere conditions, and that, therefore, the main 
factor affecting the strength of signals was the state of the 


atmosphere, rather than the conductivity of the earth. In 
other words, that the facts were more in accordance with, what 
J mav call, Eccles? theory, than with Sommerfeld’s theory. ] 
believe that the main factor that affects the transmission of long 
qlectromagnetic waves is the state of the atmosphere regarded 
as a medium for their transmission + at the same time it seems 
to me very probable that a considerable part of the signal 
received by dav may be transmitted through, or over, the 
surface of the earth.— Lam. &e., 
Liverpool, March 11. E. W. MARCHANT. 
GROUPING OF CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: DP suppose vou must now be thinking of closing this 
discussion, and I will. therefore, try to answer my various 
critics in a manner that will not call for anv reply, although, 
so far as I myself am concerned, the correspondence may go on 
for another month or more. 

Mr. C. Turnbull is a great admirer of our old friend. the 
" practical man," and quotes tlie latter's motto, " an ounce of 
practice is worth a ton of theory.” As we all know, this motto 


isa great favourite among men for whom an ounce of theory 


|OWTOBSU. 
. let; but three of these were entirely due to one of vour cor- 


would mean a greater mental strain than a ton of practice ; 


. but. vour correspondents attempt to use it against me is 


founded on a misunderstanding. He ts quite right in saving 
that men who work with cells do not alwavs want to get the 
greatest. possible current, but are sometimes more concerned 
about avoiding unnecessary waste. This is no argument 
against me, however, for L have shown them how to do both ; 
but, for a reason that will appear later on, 1 dare not. now 


. mention the httle work in which I dealt with these two pro- 


blems, which are certainly practical ones. 

Mr A. P. Young (who first. wrote as “ Omega 7) no longer 
pretends that the usual teaching is right, but suggests that 1 
am trving to advertise the pamphlet in which I prove it to be 
. He quotes four references made by me to that pamph- 


respondents having wronglv supposed that he had anticipated 
me on certain points. So Mr. Young does not make out a very 
good case, even for the new ground to which he has shifted. 
His remarks concerning the small importance of the subject 
are partly answered above. I may add, however, that Prof. 
Avrton thinks tle subject. sufficiently important to deserve 


-a whole chapter in his " Practical Electricity " (notice the 


adjective), where he goes into the matter with exceptional care, 
and arrives at a rule that is somewhat better than Mr. Young s. 
But even Prof. Avrton's rule will sometimes give much less 
erent than mine: and therefore I think Mr. Maccall must 
have heen wrong when he himnted that he, or any of his fellow 
nniver-tv students, could. easily have anticipated me if he 
had tried, 

Mr. Young thinks E shall not be able to get. the. City and 
Guilds of London Institute to take any notice of the matter. 
But I would point out that unless these people mention my 


, pamphlet in their syllabus, or counteract in some other way 


the fallacious teaching of the books that are mentioned there 
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now, they must carefully arrange their examination questions 

so that correct answers can be obtained with a seriously 

defective rule. 1 think it would be doing them an injustice to 

suppose that they will adopt this last alternative.—I am, &c., 
Newcastle-on-Tvne, March 15. W. F. DuxTON. 
[This correspondence is now closed.—En. E.] 


LEGAL INTELLIGENCE. 


qim Dara 
The Tungsten Wire Litigation. 


On Friday last Mr. Justice Warrington delivered his reserved judgment 
on the petition presented by the Robin Electric Lamp Co. (Ltd.) under 
sec, 24 of the Patents and Designs Act, 1907, for a compulsory licence 
under nine patents, of which six are owned by the British Thomson- 
Houston Co. and the remaining three by Siemens Bros. Dynamo Works. 

In delivering judgment, his Lorpsuir said he believed that was the 
first petition under sec. 24 of the 1907 Act to come before the Court, 
The section provided that any person interested might present a petition 
to the Board of Trade praying for the grant of a compulsory licence, or, 
in the alternative, for the revocation of a patent. The Board would 
consider the petition, and, if the parties did not come to an arrangement 
between themselves, the Board, if satisfied that a prima facie case had 
heen made out, would refer the petition to the Court, and if the Board 
were not so satisfied they might dismiss the petition, Where any such 
petition was referred by the Board of Trade to the Court, and it was 
proved to the satisfaction of the Court that the reasonable requirements 
of the public with reference to the patented invention had not been 
xatistied, the patentee might be ordered by the Court to grant a licence 
on such terms as the Court might think just, or if the Court was of opinion 
that the reasonable requirements of the public would not be satisfied by 
the grant of a licence, the patent might be revoked by order of the Court, 
provided that the order of revocation should not be made before the 
expiration of three vears from the date of the patent, or if the patentee 
gave satisfactory reasons for his default. The mischief which that and 
other sections were intended to meet was well known. It was felt to be 
intolerable that patents which created monopolies should. be used in 
restraint of trade, and it was obvious that what the section was designed 
to prevent was the failure of a patentee to satisfy the reasonable require- 
ments of the public, as distinct from those of a private individual. It 
was that default which was in terms made the ground of a petition and 
the ground for an order of the Court. But the mere refusal to supply the 
patented article or to grant a licence to an individual would not, in his 
opinion, necessarily amount to default to supply the patented article or 
to grant a licence. There might well be an adequate supply of the 
patented article to satisfy the requirements of the public, or a patentee 
might have granted an adequate number of licences on reasonable terms 
to satisfy the same requirements, and in that case his refusal to supply 
or grant licences to a particular person would not be a default within the 
meaning of the section. It seemed to him, therefore, that in order to 
establish a case within the section petitioner must prove not only default 
towards himself, but towards the public generally, or that part of it 
which was interested in the matter in question, The expression " trade 
or industry " seemed to him to be used in a wide sense, as in the case of 
the expression “ woollen trade " or “cotton trade.” and the use of the 
expression. “trade or industry " in the petition was not enough to 
establish that a particular trade was unfairly prejudiced, Tt must be 
proved that the trade or industry as a whole was affected. The estab. 
lishment of a new trade or indsutry was a different thing altogether from 
the entry of a particular person into an existing trade or industry. If 
the default towards the public was established, the section conferred two 
alternative rights. First, the right of the individual to present a petition 
to have a licence granted to himself, and secondly the right of the public 
to be relieved from the effects of the patentee's monopoly by the revoca- 
tion of the patent. His lordship had to determine whether, on the facts 
of the present case, petitioners had established that the reasonable 
requirements of the public were “ to be deemed not to have been satis- 
fied.” Petitioners were the proprietors of a patent for the improve- 
ment of incandescent electric lamps, consisting of a contrivance whereby 
in a lamp of two filaments the current might be readily switched off from 
one filament to the other, thus lengthening the life of the lamp, and, as 
they alleged, giving it a greater durability than in lamps of one filament. 
As the best material, petitioners desired to use drawn tungsten wire. 
The two respondent companies, together with the General Electric Co., 
had pooled their patents, and tuus controlled to a large extent the 
industry connected with incandescent electric lamps. To prevent the 
cutting of prices, they required from dealers and Jicencees that they 
should not sell below certain list prices. The firms and companies con- 
trolling the sale of the lamps were known as the Tungsten Lamp Assoria- 
tion, and the result of their action was that the price of the lamps wes 
considerably higher in this country than abroad. There was, however, 
no evidence that the price was 80 high as to be a serious burden on the 
consumer or to be unreasonable, and the fact was that in the last two or 
three vears the price had been considerably reduced, while the supply of 
lamps was quite adequate to meet the demands of the public. ]n July, 
1913, petitioners applied to both companies to supply them with wire. 
He thought that application was intended by them to be an application 
for a supply under the patents relating to drawn tungsten wire, whatever 
they might be. Both companies declined to supply, but the British 
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Thomson-Houston Co. offered to make petitioners’ lamps, Petitioners 
then inquired upon what terms they would grant a licence, but did not 
specify any particular patent. Neither company complied with that 
vest, but the B.T.-H. Co. offered to sell to them wire at a price which 
would have been equivalent to a large addition to the cost of each lamp. 
Drawn tungsten wire could he obtained on the Continent at a cost of 
much less than that asked by the B.'T.-H. Co. The petition was founded 
on the allegation that drawn tungsten wire was a patented article, and 
that the patentees had failed to supply it to petitioners or to grant a 
licence on reasonable terms, and that the establishment of what the 
petitioners called a new trade or industry in the making of their lamps 
had been unfairly prejudiced. It had been shown on petitioners’ own 
evidence that there was no trade or industry with which drawn tungsten 
wire was connected except the making of electric lamps, and there was 
no demand for the wire except in that connection. Petitioners had not 
proved that respondents had beeu guilty of the default indicated by the 
Act—namely, in the matter of supply for the only purpose (that was 
filaments in lamps) for which wire was required, or that the needs of the 
public were not amply satisfied in that respect. Nor had they proved, as 
regarded the licence, any default except in reference to themselves. H 
was common ground that licences had been granted, and no attempt 
had been made to show that the terms were unreasonable. dn his 
opinion, the trade or industry to be considered was that of the making 
of tungsten electric lamps, and that would be nothing more than the 
entry of a fresh trader into an existing trade or industry. ‘There was no 
eround for suggesting that that trade or industry had been unfairly pre- 
judiced by respondents, On the petitioners’ own evidence, therefore, 
he had come to the conclusion that they had failed to establish the case 
required by the Act, and he must dismiss the petition with costs. 


Electric Supply Undertaker's Accounts. 


At Newcastle-on-T yne Police Court on Friday last the Newcastle-upon- 
Tyne Electric Supply Co. (Ltd.) were summoned, on the information of 
Andrew Gemmell, “ that they on Aug. 23, 1914. being the undertakers 
within the meaning of the Electric Lighting Act, 1882, did unlawfully 
make default in complying with the provisions of the Act and of the 
Electric Lighting (Clauses) Act, 1899, by not selling to complainant a copy 
of the annual satement of accounts of their undertaking, made up to 
Dec. 31, 1912, complainant having paid the sum legally demanded for 
same; and in such default continued until the date of the laying of the 


Information.” 


Mr. CHARLESWORTH (for Mr. Gemmell) said his client. who was inter- 
ested in electrical work, made application on July S, 1914, for a copy of 
the accounts of the company. Considerable correspondence passed 
between Mr. Gemmell and the company. 

Mr. Burton (for the company) said that the Board of Trade directions 
on the matter did not arrive until a week ago. 

Mr. CHARLESWORTH said that the accounts related to 1912. and were 
audited in July, 1913. and he maintained that whether application was 
made to the Board of Trade or not, defendants were bound by statuto to 
supply a full copy of the reports, unless the Board of Trade directed 
otherwise, 

ANDREW GEMMELL said that on July 19, 1914, he received a copy of 
the accounts, but there was not the Board of "Trade auditors report 
attached; without that it was practically useless and did not comply 
with the statute. Eighteen months elapsed before he received the report. 
Ho claimed that if the Board of Trade did not direct to the contrary, he 
should have had a full copy of the auditor's report. He was not a share- 
holder in the company nor a customer. He received acopy of the auditor's 
report on March 3 last, but he was not satisfied because it was two years 
after the period it referred to. 

Mr. Berton stated that his contention was that he was not bound to 
supply the report of the auditor in the absence of any direction from the 
Board of Trade. lt was raised in a similar prosecution by the same 
gentleman at Middlesbrough about. four years ago, and decided against 
Mr. Gemmell. The auditor's report was received in 1913, but not for 
publication, As a matter of fact, correspondence between the Board of 
Trade and the company was proceeding on Aug. 4 last. He thought he 


. was Tight in saying that the view of the Board of Trade was that the com- 


pany was not at liberty to publish the auditor's report until they were 
authorised. 

At the conclusion of Mr. Gemmell’s evidence, Mr. Burton then pointed 
out that there was no evidence that the report was in the hands of de- 
fendanta, : 

MATTHEW Snonr, secretary of defendant company, produced the Board 
of Trade report which, he said, was received last week. Tho report was 
sent in July last, with a request for observations thereon. The letter of 
s was the first letter he had received authorising him to publish the 
. Mr. BURTON said that the company's view coincided with that of the 
Board of Trade, viz., that that was a Board of Trade document, and, like 
any other document, it was in the nature of a contidentjal communica- 
hon, and could not be published by anybody else, without their authority. 

t was, therefore, necessary for permission to be obtained from the Board 
of Trade before the company could publish the whole or any part of that 
report. The company did not get that direction until a week ago—or 
after the summons was issued. 

The CHatrnMan (Ald. Sir J. Baxter Ellis) said that the Bench was of 
Opinion that the company had not discharged the whole of its statutory 
obligations, "They thought, however, that there had been many difficul- 
hes tò deal with, and under those circumstances the magistrates thought 

è Case Wotrld bé met by dismissing tho summons on paymeut of costs. 


R. L. Jones & Co. v. Orpheum (Líd.) 


Mr. Verev, Official Referee, has heard this action by plaintiffs 
(a firm of electrical engineers) for the recovery of the balance of an 
account for electrical fittings, &c., for a theatre at Croydon. 

Mr. Woopcock (for plaintiffs) said the claim was divided into two 
parts, the first two items of £50 each coming under a general contract: for 
fitting up the theatre, a contract which provided for payments upon 
architects’ certificates, and as to those he (counsel) contended that it was 
not. competent for defendants to go outside their contract. The other 
item (£46. 115.) was for an electric motor and gear for raising the curtain, 
which was outside the original contract work. Specifications and an 
estimate were submitted by plaintiffs, and approved by Mr. Gilbert 
Booth, defendants? architect, who wrote an aeceptance, plaintiffs’ under- 
faking being to do all the work of clectrie Jighting and plant required for 
the theatre. The work proceeded and payments were made from time 
to time on certificates; but notwithstanding the certificates, defendants 
now sought to go behind them and defended the claim on the ground that 
the work was not carried out according to contract, and that it was neg- 
licently and improperly performed. On particulars being applied for, 
they said that the motor-generators were not fixed so as to avoid vibra- 
tion, the result of which was damage to the building and noise causing 
annoyance to the audience. The generators were, however, fixed under 
the supervision of defendants’ architect, who showed the places where 
they were to be fixed, and he would not allow the generators to be bolted 
into proper cement beds. Tf there were vibration it could easily have been 
remedicd, and throughout the whole of the correspondence he could find no 
complaint in regard to them. It was not until particulars were filed in 
the action that any complaint was made about vibration. Defendants 
further complained that. the motor-gencrator sparked badly, but plain- 
tiffs said that if there were sparking it resulted from proper attention not 
being given to the machine. When fitted they were not sparking unduly, 
and were showing no signs of defect. Plaintiffs supplied Newton gene- 
rators, which were the best ou the market. The architect: was satished, and 
there was no suggestion by him that they were not what they should be. 
Defendants said that the lighting was defective, but that was denied by 
plaintiffs, who stated that any small defects were remedied at once. 
The work was duly passed by the local authorities (by the lighting 
authority), by the police, and by their own architect. There was, more- 
over, no condition in the contract as to silent working of the motor. 1t 
was quite impossible, where a curtain motor was placed inside the theatre, 
to avoid some noise, and consequently the common thing was to have the 
motor placed outside. In that case the architect had to say where it 
should be placed, and he chose a place under the stage 


Mr. We. BARBER, A.M.L E. E., said that the motor was a good one, but 
it was placed in the worst possible place—under the stage, which acted 
as a sounding box. He would have placed it outside the auditorium. 
Even placed as it was, the difficulty as to noise might have been obviated 
by placing the motor in a case lined with felt, but that would have been 
carpenters work to be done by the employer. He had seen the motor 
at work at a time when the theatre was empty, but if it had been full he 
would probably have had to listen to detect the sound complained. of. 
He had examined both generators, and had seen one working. He put 
the load on the machine, and ran it at full load, but it was not.sparking 
badly. [n all generators there was bound to be same sparking; but 
in that case there was not more than the normal sparking of a good 
generator of the kind running at full load. "Phe maebine was in excellent 
condition, and when it was running the vibration was certainly not such 
as would injure the building. Any generator would be liable to go 
wrong if it was not in skilled hands. Dirt or neglect, or not properly 
adjusting the brushes would tend to the destruction of the machine. 

Th cross-examination witness said the life of à motor generator ought 
to be quite a number of years, but whether they got out of order or not 
depended much upon the manner in which they were worked. A damp 
situation, such as a new building, would affect the machine prejudieially. 
He had had cases of burning out in which he could place no blame upon 
anyone. 

Mr. Waiter HENRY Jarvis, electrical engineer (of Messrs. Baxter & 
Caunter), said that his firm were London agents for Newtons, Ltd., 
manufacturers of motor generators. He visited the Orpheum Theatre 
at Croydon on the previous Monday and inspected the two generators. 
In one he found that the solder had been melted, and a wire detached 
which caused an open circuit, and led to a good deal of sparking. The 
condition in which he found the generator was due to overloading. He 
repaired the machine and ran it for about a quarter of an hour at full 
pressure, and during that time no defect was disclosed. The only way in 
which he could account for the defects which he found was that there had 
been overloading. He saw the machine again on the following Saturday 
when it was running at full load quite satisfactorily. 

Mr. Rowan HawrrTON (for the defence) admitted that defendants 
would have to pav a certain amount towards the generators, but con- 
tended that owing to the way in which they broke down and the unsatis- 
factory way in which they did their work they were entitled to a reduction 
in the price. With regard to the motor, he said his case’ was that it 
was quite useless, and had not been used since it was first put in and tried. 

Evidence was called to show that neither the motor nor the generators 
were satistactory, and that the former made a great deal of noise. 

Mr. VEREY, in giving judgement on Tuesday, said that counsel for the 
defence had taken every point which he could possibly have taken, but 
had failed to satisfy him. It was an admitted fact that after the motor 
and generators were delivered. some little repairs were required, but when 
those repairs had been done the generators ran trom May to November 
without any complaint being made. But when the solicitor. wrote for 
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money defendants put in plea of noisc and damage to the building. 
After considering the cvidence he came to the conclusion that defendants 
had failed to prove that the generators were defective, or that there had 
been any breach of contract. The plaintiffs were thercfore entitled to 
recover the full amount claimed in respect of the generators (£96. 11s. 10d. ) 
The motor rested on a different footing. Defendants were entitled by the 
contract to have a motor properly made and of good materials, but they 
said that supplied was too noisy. When the theatre was designed no 
place was provided for a motor, as at that time it was not intended to have 
a motor to raise the curtain. Defendants afterwards changed their 
minds and ordered a motor, and by direction of the architect it was put 
under the stage. That was not a good place, and several suggestions were 
made as to a means of keeping out the noise. Plaintiffs, however, were 
not allowed to do anything, and he considered that they had not been 
guilty of any hreach of contract, and they were entitled to the full amount 
claimed. Judgment would, therefore, be for £136. 11s. 10d.,, the 
£96. lis. 10d. paid into Court under order 14 to be paid out in part 
satisfaction of the judgment. 
Judgment was entered accordingly with costs. 


British Insulated & Helsby Czbles v. Crittail Mfg. Co. 


The hearing of this casc was concluded on Wednesday, 

For.the defence Mr. F. H. CnirrTALL described in detail the materials 
used for.the experiments with plaintiffs’ machine and the manner in 
which the claim for work done in connection with those experiments was 
made up. The firm strained every nerve to get the machine to work, as 
thev particularly wanted it. 

Mr. VALENTINE GEO. CniTTALL, gencral manager of defendant com- 
pany, said they had been welding by the oxy-acetylene process, which was 
the best process they had been able to get up to now, and they worked 
upon the same material as that for which they wanted the electrical 
machine. Their reason for desiring to make a change was that their 
oxygen bill was looking big. They desired to try electricity owing to the 
cost of oxygen and the fact that the gas process called for certain skill on 
the part of the operator. It cas also understood that by using electricity 
they would be able to get an increased output. When Mr. Harrison 
visited the works in 1911 witnesstook him over the building and showed 
him what the business was. The material which Mr. Harrison saw at 
that time was rolled metal, practically identical with that which they 
asked the plaintiffs to provide à machine to weld. 

The concluding stage of the hearing was reached on Wednesday, when 
Mr. Greer, K.C., counsel for plaintiffs, completed his comments upon the 
whole of the evidence. 


The Orrician Rererek said that owing to the nature of the case and: 


its length he would have to take time to consider his judgment and put 
his decision in a satisfactory shape. 


Beck Enginecring Co. and Billington v. Foster Engineering Co. 


Mr. Justice Eve on Wednesday heard this action for a declaration that 
plaintiffs were entitled to a stock of about 213.000 carbons, lately stored 
at the Foster Engineering Co.'s premises at Wimbledon, and an in- 
junction restraining defendants from disposing of them. Defendants 
counter-claimed for damages in respect of an alleged trespass on the 
Foster Co.’s premises, when the stock of carbons was removed by plaintiffs. 
The Foster Co. were originally defendants, but were dismissed from the 
action last October. 

Plaintiff's case was that they had an agreement with the defendants, 
who acted as agents for a Mr. Conradty, of Nuremberg, a maker of 
carbons, to keep a stock of carbons at Wimbledon from which they could 
draw jn connection with the making of the Beck Electric Flame Lamp, 
and that upon the cancellation of the agreement they were to be at 
liberty to purchase the stock at the current price. The question was 
what was the meaning of the phrase “ current price.” 

His lordship held that ‘ current price” meant the price ruling at the 
{ime the carbon was taken from stock and sold, and not the price agreed 
upon between the partics two vears ago. He dissented froin the view 
thatthe purchaser was to have the right, for the duration of the agreement, 
to insist upon having his goods at a price which might mean making them 
ata loss. He dismissed the action with costs, and said it really should 
have been brought against the German maker. He also dismissed the 
counter-claim on the ground that the Foster Co. were not bailecs of the 
goods for defendants, but for plaintiffs or the maker. 


D: mzgo to Submarire Telegraph Cable. 


In February in the United States District Court of the Eastern District 
of New York, Mr. Justice Chatfield gave judgment in an action brought 
by the Postal Telegraph Cable Co. against P. Sanford Ross (Inc.) for the 
recovery of damages caused to their cables by respondents’ dredge while 
operating in the Arthur Kill, between Staten Island and New Jersey. It 
was alleged that the dredge broke apart and dragged from its place 
several hundred feet of insulated telegraph cable which the Postal Tele- 
graph Co. maintained across the kill at that point. The dredge was 
operated by carrying out and dropping a heavy anchor some hundred feet 
to the south of the B. & O. bridge. When the anchor was finally taken 
in the broken part of the cable had slipped through its flukes and was 
never recovered. 

In his judgment the Judge stated that the Postal Telegraph Co. had 
installed the cable by drawing it across the channel, so that it lay upon 
the bottom and was affixed on each side to a post on the shore. The 
land cables were attached to the ends of the submarine cable and ran up 
the poles. A sign was placed to indicate the cable crossing, and there 


“was no issue as to Jack of knowledge that the cable was in tho neighboar. 


hood. Respondent would, therefore, scem to be responsible for the injury 
and to have negligently failed to determine the exact location of the cable 


.80 as to avoid it, even though the captain of the dredge endeavoured to 


sce that the anchor did not interfere with the cable, and had in & usually 


reliable way sought to ascertain how far the anchor might be carried to 


the south without danger therefrom. The principal question arose from 
the objection to the jurisdiction of the Court, upon the theory that the 
cable was & land structure, and that no maritime damage occurred of 
which jurisdiction could be had by an Admiralty Court. In addition to 
a number of American decisions, certain English cases were cited, in 
which damages to a submarine cable were considered in Admiralty under 
the doctrine of the English law by which the locality determines juris- 
diction. The Judge held that the result of the force exerted by the anchor 
must have been to have raised the cable from the bed of the channel and 
to have dragged it along through the water. The accident, therefore, 


occurred. within the physical limits of Admiralty jurisdiction ; it wae 
occasioned by the operations of the anchor and the handling of the boat, 


and the cable itself was akin rather to matters connected with the ocean 
than to those of the land, although it was supported at each end upon the 
shore and, for transmitting an electric current, had no closer relation to 
navigation than would an aerial wire over a stream which was employed 
to transmit news as to ships, &c. If the telegraph company had main- 
tained aerial wires over the river and also some wires on a bridge just over 
the cable, he held that the cases cited showed that any injury to the 
bridge or the wires on the bridge or in the air would not give jurisdiction 
to the Admiralty Court. But suppose an injury was caused to the 
Atlantic cables. on the high seas, by a steamer, could it be held that, 
because the cable had a landing on shore it was a land fixture and was 
not an object wholly within the maritime jurisdiction wherc it lay sup- 
ported at the bottom and not by its own buoyancy ? If so, no damage 
by a boat to a sunken dry dock or vessel could lie in Admiralty if there 
were a shore mooring and if it could not at the time be navigated. The 
case was not analogous to those where the maritime character of the 
object had been entirely Jost, such as the case of a boat turned into a boat- 
house and solidly fastened to the shore. No part of the injury in the 
present case occurred beyond the limits of the tide-water, nor was the 
connection to the shore of any sort other than to ensure a permanent 
passage of the current. There might even be instances where such a 
cable would not be carried to the shore but rather (by induction or wire- 
less) be used to transmit vibrations as a step in signalling. Jf the mere 
fact that it did not float and rested on the bottom made an object a land 
fixture and structure, no Admiralty Court could entertain a suit for injury 
by a boat or anchor to a grounded vessel. But if the Court was of opinion 
that a submarine cable of that sort was not a structure on the land and 
affixed thereto as an extension of the shore, even though connected there- 
with as an aid to land commerce, was it therefore subject. to maritime 
control? The plea to jurisdiction was, therefore, over-ruled and the 
Postal Telesraoh Cable Co. obtained a decree. 


PARLIAMENTARY INTELLIGENCE. 


PRIVATE BILLS AND BORROWING POWERS. 


It has been announced that the following clause will be inserted in all 
private bills of the present session :— 


Notwithstanding anything in this Act the shall not under the 


powers of this Act raise or borrow any money during the continuance of 


the present war and 12 months thereafter unless the consent of the 
Treasury has been previously obtained. 


Dunfermline District Tramway Extension Order.—This 
Provisional Order has been allowed to proceed as the consent of the 


Corporation of Dunfermline (which had already objected to the proposed 


tramways) has been dispensed with. 
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NEW BOOKS AND NEW EDITIONS. 


[Cc pies of the new books mentioned below can be obtained post free from THE Erec- 
TRICIAN Offices on payment of the prices indicated in parentheses. Where an asterisk is 
added to the number 20 days will elapse before books are suvpiied. It is only necessary 
to specify the number when sending remittance.] 


463. * Model Power Boats." By A. W. Hobbs, 5s. net (5s. 3d.). 

464. “ Materials of Machines.” By A. W Smith. 5s. 6d. net 
(5s. 10d.). 

465. * Manual of Chemistry, Theoretical and Practical, Inorganic and 
Organic," By Luff and Candy. New edition. 8s. 6d. net (8s. 9d.). 

466. “ Butterworth's Workmen's Compensation Casos." Vol. VII. 
12s. 6d. net. l 

467. “ Advanced Inorganic Chemistry." By P. W. Oscroft. 5s. net 
9s. 4d.). 
408. '' Practical Heat, Light and Sound.” By T. Picton. ls. 6d. 
ls. 9d.). l 
469. “ Masonry as Applied to Civil Engincering.” By F. N. Taylor. 
6s. net (6s. 4d.). | 

470. " Dynamometers.” By F. J. J. Smith. 14s. net. MS 

471. “ Mathematical Analysis of Electrical and Optical Wave-motion. 
By H. Bateman. 7s. 6d. net (7s. 10d.). 

472. “ Catalogue of Scientitic Papers." 4th series, 1884-1900. 50s. net 
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HIRING COOKING APPARATUS. 


Electric cooking apparatus is in the air just now. The 


. discussion on the subject at the Institution of Electrical 
. Engineers in London and the provinces, the activity of 


several manufacturers, and the opening of an important 
cooking installation in Bradford have lifted into prominence 
the many problems connected with this important branch 
of the electrical industry. The bulk of the experience with 
electric cooking is favourable to the system, and suggests an 
early possibility of useful advancement. In the present 
Stage of its development the electric cooker needs to be 
judged by general rather than by isolated experience. 
These matters are at the moment undergoing a somewhat 


heated discussion, and may be turned to later. A point of 


considerable interest to the electrical industry in the further 
development of the cooking business is that of the hiring 


of apparatus to the domestic consumer. A number of 


Municipal electricity supply undertakings possess and utilise 


powers for hiring out of domestic apparatus for the con- 
sumption of electrical energy. They are able to point to 
improved load factor, low charges for energy, and a generally 
In the majority of cases they are also 
on good terms with the electrical contractors in their dis- 


tiets. An analysis of the records of the principal under- 


takings in the country reveals the interesting fact that very 
In Bradford, 


equipment at the Kursaal, there are plenty of electric fires, 
but probably not a dozen domestic cookers in service. Mr. 


.T. Roes, the enterprising electrical engineer, v would, but 
‘for the war, have put a hiring scheme into operation, and the 


results could not but have been beneficial to the under- 


| taking and the townspeople generally. 


| 
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The postponement 
of this development, even temporarily, is to be regretted, but 
the opening of the Kursaal equipment has given rise to an 
important statement on the part of one of the Bradford con- 
tractors, Mr. J. COLLINSON, who is himself the secretary of 
the local branch of the Electrical Contractors’ Association. 
The most striking portion of Mr. CoLLrxsoN's statement is 
that it was made publicly and as a matter of firm conviction; 
and after he had held diametrically opposite views for 
years past. We have no wish to make capital out of this 
important pronouncement, but we think it should not be 
overlooked at the present moment. Mr. COLLINSON is a 
partner im a reputable firm of contractors in Bradford, and 
speaks from a lengthy experience of contracting work: 
He feels that, contrary to the views held by the E.C.A., he 
must state publicly that the hiring out of electric cooking 
apparatus will be beneficial not only to the cause of domestic 
electricity supply, but also to the contractors themselves. 
This is the spirit in which it is desirable that this subject 
should be approached. The contractors may as well 
realise sooner than later that with cooking apparatus i. 
public have been cultivated in the hiring habit by the gas 
interests. Only in very few cases do they buy cookers, If 
electric cooking in domestic circles is to make headway, this 
policy of hiring out must be put into effect, The contractors 
would be quite well off in doing the wiring for the installa- 
tion, of course, under the supervision and on the order of the 
electricity supply engineer. The gas interests carry out 
piping work themselves, but the contractors in the electrical 
business should so arrange matters that this portion of the 
installation is placed in their hands. Having regard to all 
the circumstances what more cantheyask? And evidently 
Mr. CoLLINSON is of this opinion. | 


Accident Reduction on the Northern Pacific Railway.— 
The Northern Pacific Railway Company has had in operation 
for some time a “ bureau of efficiency," the purpose of which is 
to reduce accidents on the system. During the first six months 
of 1914, as compared with a similar period of 1913 before the 
bureau was organised, the number of deaths due to operating 
accidents has been reduced by 73 per cent. This work has beeh 
done through the operation of numerous educational plans, and 
a special representative spends three-quarters of his time on 
the line observing physical conditions at stations, trestles and 
shops. Suggestions are received from employees, and more 
than 2,500 were handed in during 1913, of which nearly 90 per 
cent. contained suggestions or complaints which were reason- 
able and of practical benefit, 
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IMPORTS AND EXPORTS OF ELECTRICAL Patent Development.— The proprietor of patent No. 6,496 of 1912 s 
A for electrice motor for transmitting angular movements with an X 
MANUFACTURES. auxiliary motor which controls the successive displacements for it E 
For the week March 8, 1915, to March 13, 1915. desires to make arrangements for its deveopment in this country, a 
; ; "e ; : Applications to Messrs. Haseltine, Lake 0. a 
In view ot the increased interest which is being taken in the subject of a REATUS Puldosds: Caner pies ue Co Pn agents, 28, P 
the importation into and the exportation of Electrical Manufactures |”, p ee e Lio ut ; wes b PR p 
from the United Kingdom, we resume our weekly lists. (See also note The proprictor = SF t No. E. 37/1910, BEIC to ` Improve- HE 
at foot of Exports.) ments in means for regulating electric currents,” desires to make pr 
IMPORTS. arrangements for the exploitation of the invention. Particular: a 
FOLKESTONE.— France: Elec. Apparatus, 21 pkes. from Mr. Henry Skerrett, Patent Agent, 21, Temple-row, Bir- T 
Urt.—/faly- Electrodes, 12 cases. us: ge 
Lonpon.—Norway - Telephone material. £90. Switzerland; Carbon candles. £222; minzham. "mae 
unenumerated, £176. U.S.A.: Carbon candles, £228; elec. machinery. £9,072; elec. m 
A £240 nune ae d 12 pkgs. Holland: Elec. lamps. Tod rear pXgs.; ict 
glow lamps, 542 pkgs. ; lamp parts, £39; machinery, £51 ; unenumerate?, £55. Sweden + Lc 
Machinery, £1,873; carbon electrodes, 44 pkgs.; elec. lamps, £11; lamp parts, £112: BANKRUPTCIES, &c. A 
telephone material, £116. France: Elec. machinery, £6C ; carbon candles, £184; elec. - ; " em 
lamps, £7; lamp parts, £46. Italy: Wire and cable, £4,148; elec. wire, 33 pkes.; un- In the bankruptey of Sir John Thrift, chairman of the Stolz cU 
enumerated, 110 bags. Canada: Elec. lamps, £273; unenumerated. £140. l aty ' in hauidati - ma ea 
De es She ee a c Mee DUIS. M SU Ele strophone Co. (Ltd.) (in liquidation), the bankrupt attributes his 
Unenumerated, 68 pkes. failure to litigation. Es 
MANCHESTER —New York; Urenumerated, 8 bls. Statement of affairs shows gross liabilities £1,766. 12s. 4d. (of which a 
EXPORTS. £023. 17s. 5d. is expected to rank), and assets £552. 15s. 1d.. or £549.53.1d. d 
To AS MASALA Elec. wire and cable. £22; machinery, £60; unenu- | net. . Debtor stated that it came to his knowledge that other share- MS 
merated, £505. elbourne Wire and cable, £1.081; unenumerated, £1.140. Perth - | holders wer mt. 1 T ions inst hi navme ere 
Unenumerated, £31. Sydney : Machinery, £546; wire and catle, £1,961 ; unenumerated. xi j zu i Reines ine EE eons i hiri a dg air of 5D 
£2,095. Wellington: unenumerzted, £1,102. Christchurch: Wire and cable, £60 ; un- | CAS advanced for shares in the company. e retired from the Civil us 
unea £76. Lyttelton: Mane £26. Dunedin: Elec. fire escape, £1,618; | Service in 1910, on a superannuation allowance of £720. 8s. a year. A l 
machinery, £277: wire and cable, £20; unenumerated, £39. Adelaide : Machinery, £362; . 2n vG "m : a 
enmet £247. Brisbane: Machinery, £151; unenumerated, £80. “Freemantle ¢ ‘ect es bankruptey oí M s Meli cler ininal dd s 
nenumerated, £160. Townsville: Machinery, £16. cevnsham, the statemen: of affairs shows liabilities £4,482, of whic Le 
AFRICA.— Durban: Elec. wire and cable, £1,214; unenumerated, £132. Port Elizabeth - 2 0296 Al d liv; ler i; f iu ' ALD 
Unenumerated, £164. Cape Town: Wire and cable, £11 ; machinery, £339; Marconi | t7. -0 WHI prove ior dividends, nm 
wireless telegraph material, £3,000; telecraph material, £32; urenumerated, £977. The assets included some preference and ordinary shares in companies FR 
pA PU SEA Piu MUEVE rs Port Said: Unenumerated, £13. | and £710 in debentures of Bristol International Exhibition (Ltd.). a 
ADEN.—Telegraph material, £35; unenumerated. £9. Suez: Telegraph material, | Failure was attributed to losses for goods supplied to and through Ld 
£211; unenumerated, £45. Alexandria. Wire and cable, £48; unenumerated, £268. guarantees given for the Bristol International Exhibition, which went 
Uo ee * Telegraph material, £651; unenumerated, £751. Hong Kong: | into liquidation, and loss of business caused by the war. The Official IU 
INDIA, CEYLON AND INDO-CHtNA.— Bombay - Machinery, 122: wire and cable, £3,674; | Receiver. who said he did not sce any likelihood of a dividend for the D 
unenumerated, £1,648. Calcutta: Elec. machinery, £3,286; wire and cable, £756; un- | creditors, remains trustee. ee A 
enumerated, £923. Colombo: Machinery, £120; wire and cable, £20; unenumerated, nee ] : D lanas] dier 
S Madras: Elec. machinery, £183; wire and cable. £691; unenumerated, al. The British Prometheus Co. (Ltd.) is being wou:d up voluntarily. veut ny 
ingapore : Unsnumerated, £75. Penang: Machinery, £373; unenumerated. £92. Port ei dit " ; iauida NN 
Swettenham: Elec. machinery, £24; unenumerated, £42. Bankok: Unenumerated, £125. A ee of creditors will be held at the office of the liq ane ACH 
sue ADS omen ; Machinery. £821 : Unenumerated, £732. Toronto: Unenumerated, | Mr. C. T. Appleby, 26, Corporation-strcet, Birmingham, on March 25. stade 
5. TTE i. | š b 
FRANCE.—Bordeaux : Unenumerated, £28. Treport : Elec. wire and cable, £5,613. A second and final dividend (2s. 210.) is payable at 191, Corpora- “ite? & 
M OH AMIA Buenas Ayres- puecümcretc i Ea En tion-street, Birmingham, to creditor; of John G. M. Hilton. electrical iae 
T UT . M D ) . © * A . bi t : : a 
Glen iiin es Unentinefates. bee SE FETAI MATET engineer, 103, Exchange-buildings, Birmingham. iep 
PorTUGAL.—Lisbon - Unenumerated, £168. SEI 
HoLLAND.—KRofferdam : Unenumerated, £165. Te 


NoRwAY.—Christiana * Unenumerated, £337. 

U.S.A.—N ew York: Unenumerated, £433. 

JAPAN.—Y okohama * Unenumerated, £21. l 
lrALY.—Genoa : Unenumerated, £19. Syra: Unenumerated, £10. 
Sourabaya: Unenumerated, £47. 


FOREIGN GOODS DUTY (paid and free.) | 
Bombay : Unenumerated, £124. Christiana: Unenumerated, £219. Stockholm: Un- 
enumerated, £27, Sydney. Unenumerated, £200. Wellington: Unenumerated, £167. 
NoTE.—The large number of items in these official returns under the 
«misleading heading ‘‘ unenumerated” relate to what is described as 
** eleetrical goods ” and “‘ electrical materials." . 


MOY - 
ELECTRICITY SUPPLY. E X 
MMT — s 


EXTENSIONS. d 
Batley.—The Corporation have received sanction to a loan of PUN 
£6,500 for the laying of electric supply cables in Healey, Staincliffe, 
Carlinghow and Bradford-road West. 


Colwyn Bay.—An unopposed inquiry was held last week into the ea Th, 

BUSINESS NOTICES. Council for sanction to borrow £35,000 for refuse destructor and en 

oe ee = electricity works, Urbe 

Army Contracts Department.— Notice is given that the office of the The deputy clerk (Mr. J. H. Roberts) supported the application, and at ras 
Director of Army Contracts will in future be at Imperial House, | in regard to the electrical portion ovidence was given by Mr. E. M. Lacey, eg 
Tothill-street, Westminster, London, S.W. Telegraphic address: | consulting electrical engineer, who had advised the Council on the scheme, re 
* Army Contracts London " ; telephone, “ Victoria 8,540." prepared by the resident engineer, Mr. Tudman. Tho existing works in E 
Communications (except as regards contract business relating to army Ivy-street, in the centre of the town, were running with no spare plant, E 
stores and scientific instruments, which will continue to be dealt with at and the breakdown of any unit would mean that the whole of the town ‘atom, 


would be in darkness. ‘The new station would have two boilers (one 


the War Office, Whitehall, S. W.) should be addressed to the new address. 


: -Q : f removed from Ivy-street woeks) with mechanical stoker and two 750 kw. ` ben 
The Sydney (N.S.W.) office of the Pacific Cable Board has been steam turbine and dynamo M &c., but there was room for future ex- "Enn... 
removed from Hunter-street to 77, Pitt-strect. tenda . a 
Increase in Prices.— In consequence of the increased cost of manu- Edinburgh.—The Electric Lighting Committee have desided to ag 
facture, due to the prevailing conditions, the India Rubber, Gutta | extend the supply mains to Junipez Green, Corstorphine and Liber- ira 
Percha & Telegraph Works Co. and the other members of the Cable | ton. at an estimated cost of over £1,000. As a result ot a recent a 
Makers’ Association have been compelled to advance the prices of | canvass, it has been found that there is a good demand for electric oe 
rubber insulated cables, wires and flexible cords by 5 per cent. as f current in this distrie . = 3-4 
from March 13. : : Glasgow.—On the 9th inst. the members of the Electricity Com- n 
The Electric and Ordnance Accessories Co. notify that owing to | mittee visited the site of the new electricity works at Dalmaraock Mi 
the present situation and the consequent increase in cost of raw Bridge. l tob 
materials and labour, it has been found necessary to advance our It was stated that the site of the works originally extended to 53.677 sq. dn L 
prices for motors and dynamos by 5 per cent. yds., and was purchased in November, 1911, but subsequently 11,132 sq. Ve 
Outstanding quotations are subject to immediate acceptance, and the | yds. were bought from the Caledonian Railway Co.. making a total area "gs. 
company cannot, in any case, accept orders at the old prices except | of 64,809 sq. vds. (134 acres), the total cost. being £27,112 (8s. per sq. yd.)- itu 
where such are based on quotations made within a period not exceeding | The site is admirably suited to its purpose: an ample supply of con- 7 
30 days prior to the placing of the order. densing water is obtainable from the river Clyde, and railway sidings are d 
Frank Herbt. Powers and Chas. R. L. Draycott, electrical engi- | already laid on to the site. The first portion of the works, which is under he 
neers, &c., Belwell-lane, Four Oaks, Sutton Coldfield, have dissolved ee nates - - in usd ^ D EI. dun Ei 
i ; LM culverts (one for the inlet and one for outlet water), switch house, tur- e 
partnership -Debi by Mr: 2 eee "C hine room (75 ft. by 240 ft.), two boiler-houses, workshop and store, and a em 
Plant for Sale.—The North British Railway Co. invite offers for 11 complete coal handling plant capable of dealing with 100 tons of coal per im 
20-ton electric traversers for railway wagons, with motors and other | hour. Contracts were placed for the excavation of the ground in April, Er 
equipment, in their warehouse at Glasgow. Offers to the Secretary, | 1914, and in August for the water channels and concrete foundations. bu 
23, Waterloo-place, Edinburgh. See advertisement. These contracts amount to £48,000. The contract for the coal handling » i 
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plant has also been placed, and this portion of the work will cost £24,800. ` 
Offers will shortly be asked for the first portion of tho buildings, and 
specifications for the first instalment of the plant are practically ready. 
The plant will consist of two 10,000 kw. (13,000 u.r.) and one 15,000 kw. 
90,000 H.P. turbines) coupled to a.c. generators. There will also be 
three 1,000 kw. (1,300 H.P.) turbo sets for driving auxiliary machinery, 
and all necessary condensing plant and circulating pumps. It is pro- 
posed to continue installing units of 15,000 kw. as the demand increases, 
but units of 30,000 kw. can be installed if found desirable. The ultimate 
capacity of the works will be at least 140,000 kw. (200,000 H.p.). ltisin- 
tended to transmit electricity from the works at 20,000 volts (three-phase 
alternating 25 periods per second) to existing distributing centres at 
Port Dundas, St. Andrew's Cross, Govan and Partick, where the energy 
will be transformed from 20,000 to 6,500 volts, and then distributed to 
existing sub-stations, where again it will be transformed to low-pressure 
current for the general supply throughout the city. Ducts are now being 
laid from the works to Cathedral-street sub-station and the existing spare 
ducts from Cathedral-street to Port Dundas will be used for continuing 
the supply to Port Dundas. Ducts will have to be laid from Dalmarnock 
works to the sub-station in French-street (about 1,200 yds.) ; spare ducts 
from French-street to St. Andrew's Cross works already exist; ducts 
will require to be laid from St. Andrew’s Cross works to Govan imme- 
diately, and later on additional mains from Port Dundas to Partick. It 
is hoped that the first part of Dalmarnock works will be ready to supply 
energy at the beginning of the winter of 1916-17. 

Leigh (Lanesj.— he General Purpose; Committee have keen in- 
structed to report upon a proposal of the Electricity Committee to 
put down additional generating plant at an estimated cost of £10,000. 

It was stated that arrangements had been made with the South Lan- 
cashire Tramways Co. to supply current to help the present supply from 
the Corporation electricity works, but there was a question as to the 


, price. 


Councillor Doss, chairman of the Electricity Committee, said the 
demand for electricity had increased at a rapid rate, and the increase was 
likely to continue. They were bound to have an extra supply of elec- 
tricity from somewhere, but the L.G. Board had recently told Manchester 
Corporation that they would not sanction loans for raising new capital 
until after the war, and most probably until 12 months after the war. 

Manchester.—The Electricity Committee are anxious to proceed 
with their scheme for the erection of à new power station at Barton, 
which is estimated to entail an initial expenditure of £543,000. 

The Committee are convinced that the early execution of the scheme is 
necessary in the interests of the city, and they are doing their utmost to 
get the Treasury and the L.G. Board to make an exception in theic 
favour. The Chairman of the Committee (Councillor Dagnall) thinks the 
publie interests would be seriously prejudiced if the work were delayed. 
The Committee are constantly receiving demands for electric power from 
large firms in the locality, and some of these firms are engaged in the 
manufacture of war materials. 1f they could not go on with their new 
works they should be crippled in the near future and compelled to decline 
orders for further supplies, and to refuse supplies meant injury to their 
department and to the city as a whole. 


GENERAL. 

Bath.—The Electric Lighting Committee have asked the Finance 
Committee to provide £2,000 in the estimates for the forthcoming 
year for the electric supply department. 

Last year's deficit was £1,981, but the increased cost of coal and in- 
creased wages, &c., have adversely affected the department. Then there 
has been a reduced income from the sale of current owing to economies 
and the earlier closing of business premises. For the quarter which ended 
Dec. 31 there was a loss of over £250 from private lighting. 

Blackburn.—The proposal to erect new electricity works at White- 
birk has been postponed. The estimated cost of the work is £100,000. 

Brighton.—Owing to the increase in the price of coal it is proposed 
to increase the charge for electric current to all customers by 3d. per 
unit, and the rate for public lighting has been advanced fd. per unit 


Burnley.—The estimated surplus on the current year’s working 
of the electricity department for the relief of rates is £5,247. 

Essex.— Woodford Urban Council have decided by six votes to 
three not to consent to the application of the County of London 
Electric Supply Co. for a provisional order for the district ; but 
Buckhurst Hill Council have assented to the application. 

Fulham (London).— The Council have decided not to enter into any 
formal contracts for annual supplics of stores, but to purchase articles 
85 they are required from time to time. 

Hammersmith (London).—Tho Engineer has been authorised to 
Place an order for the supply of four barges of " Yorkshire nutty 
Coal at 24s. per ton. 

The Electricity Committee recommends the Council to authorise the 
Purchase of a further stock of coal for the electricity works, up to a maxi- 
mum quantity of 3,000 tons. 

Holmfirth.—On Monday the Council decided to proceed with their 
electricity supply scheme and to seal the contract for the supply and 
© ection of generating plant and mains. The consulting engineer 18 
Mr. A. B. Mountain. — 


Hove.— The Council have decided, on the recommendation of the 
Lighting Committee, to give a supply of electric current to all light- 
ing consumers at 220 volts. l 

At present, of 2,619 consumers, 20 are supplied at 110 voltage pressure, 
and it is proposed to change these to the 220-volt circuits, at a cost o 
£400. 

The chairman of the committee (Councillor Payne), in moving the con- 
firmation of the minutes, stated that to supply those 20 consumers 20 
miles of main had to be especially kept at the lower voltage pressurc. 


Kensington (London).— The Notting Hill Electric Lighting Co. haa 
notified that, owing to the increased cost of coal, other materials and 
the increase of wages, it is proposed to increase the price of electric 
current from 5d. to 534. per unit. 


Kingston-on-Thames.— The Council have decided to increase the 
charge for electric current. 

The Lighting Committee recommended that the present charge (a flat 
rate of 5d. per unit) be increased on April 1 to 6d. per unit; that no 
alteration be made in the charge for electricity for lighting at 7d. and 3d. 
per unit on the maximum demand system, or in the rate of 14d. per unit 
charged for electricity for heating, cooking and motors. ' 

A long discussion ensued, and it was ultimately decided to make an 
all-round increase of 10 per cent., except in cases of special agreement. 


London County Council.—A larger clectric lighting main is to be 
laid between Waterloo and Westminster bridges to meet the present 
lighting load on the refuges on the Victoria. Embankment, and 
tenders are to be invited from selected firms. 

Electric lighting apparatus is to be installed in the temporary workshop 
now being erected at the chief station of the fire brigade. 


Luton.—The salary of the chief assistant electrical engineer (M:. 
H. A. Kell) has been increased by £20 a year. 


Presentation.— Before leaving to take up his new appointment 
with the Pirelli Co. (Ltd.) Mr. W. A. Brown, who was the distributing 
engineer to the St. Pancras Borough Council for nearly 18 years, was 
the recipient of a useful electric hotplate from the clerical staff and 
a handsome se: of cut glass rose bowls from the men and staff of his 
department. 

Both presentations were made by Mr. Sydney W. Baynes, the chief 
electrical engineer, who expressed the regret of all at Mr. Brown's leaving 
the service, and wished him every success in his new sphere. 

At a meeting of the Electricity Committee on the 11th inst., the Mayor 
(Ald. Joseph May). on behalf of the Committee, presented to Mr. W. A. 
Brown a silver stop watch suitably engraved, as a memento from the 
Committee, and spoke in highly complimentary terms of the Committee's 
appreciation of his services to the Council and wished him health and 
prosperity in his new appointment. 


Rhyl.—At the recent meeting of the Council it was reported by 
the electrical engineer (Mr. E. H. Wright) that negotiations were 
proceeding with the War Office for the supply of electricity to the 
great military camp at Kinmel Park. 

Mr. Kirk, the War Office representative, had suggested that the 
department should provide the necessary overhead line from the gene- 
rating station to the camp, except that which passed through the urban 
district. The price for current should be the same as that for other large 
consumers, plus 4d. per unit. About 175 kw. to 240 kw. would be the 
total increase in the demand. 


Sheffi*ld. —Mr. W. J. Howard, mains engineer in the electric supply 
department, has devised a system of power transformer protection 
which has been adopted by a firm of switchgear manufacturers. 

Forty of the protective devices have been installed at Sheffield, result- 
ing in a saving of capital expenditure. The manufacturers have agreed 
to inelude the apparatus in their list and pay Mr. Howard 7s. 6d. for each 
device manufactured and installed by them, and the Electric Supply 
Committee recommends the Corporation to allow Mr. Howard to receive 
and retain these payments. 

At last week's meeting of the Council the chairman of the Finance 
Committee (Ald. Hobson) made his half-yearly statement on the finances 
of the Corporation. He said that the capital expenditure proposed 
for the eoming year was £523,000, against £631,000 for the corresponding 
period of 1914. Amongst the expenditure proposed was a substantial 
sum for the electric supply department. Large contracts had been 
entered into for the supply of further power throughout the city, and if 
they did not provide the necessary plant to produce that power they would 
be in a position of grave difficulty when the next lighting season came. 

At the same meeting of the Council the chairrman of the Electric 
Light Committee (Councillor Evans) stated, in reply to a question, that 
in their estimates for the coming year they had taken into aecount the 
fact that they were making allowances to the staff and workmen who had 
joined the forces, amounting to £2,262 per annum. In addition they 
were paying a great deal more for coal, and they did not want, like the 
gas company, to begin thinking about increasing their charges for lighting 
or power. Consequently, they did not think their surplus would be as 
much as they would have liked it to be. 


Stoke Newington (London).— The Borough Council i: recommended 
to increase the salary of the electrical engineer (Mr. S. Hann) to 


— — —— —. x 


£290 per annum, and that of the chief assistant (Mr. H. Large) to 


£140 a year. Other members of the staff are also recommended for 
increases of salary. 


Truro.—-In regard to the recent application for sanction to borrow 
£10,000 for the erection of clectricity works, the L.G. Board have 
written that the time did not seem very opportune for raising a loan 
for a new cleetric Hight undertaking. and the Board desired to be 
furnished with the Council's observations on the point. The matter 
has been referred to the Electric Light Committee to deal with. 

., West Hartlepool.—The consulting engineer, Sir John Snell. will 
visit the town about the end of April, after which he will submit his 
final report upon the position of the electricity undertaking. 

Wolverhampton. - List week the Council approved an allocation 
of £2,215 from the profits of the eleetrieif& department in aid of the 
improvement rate during the current financial vear, and £4,018 is to 
be transferred from the tramways department to the borough rate. 


: It is proposed to light. the market hall with 1,000 c.p. tungsten filament 
lamps, at à cost of £210. 


LIGHTING, POWER & HEATING NOTES. 


Electricity in Mining.- -At the meeting of the Shelton Iron, Steel & 
Coal Co. last week the chairman (Mr. €, W. Parish) stated that their 
property continued to develop in the right direction ; old. methods 
were giving wav to the latest recommendations of science, and the 
improvement of their collieries and works was continually before the 
management and local board of directors. In connection with the 
racecourse pits, they were putting down a large pumping plant which 
would enable them to dispense with their old winding arrangements 
and deal with a much larger quantity of water. They were develop- 
ing their electrical power by the installation of a powerful plant at 
the deep pits to supply the current for the pumping plants and other 
purposes. They were also reorganising the old rolling mills, &c., at 
Shelton. 

Liverpool.—The lighting city engineer (Mr. A. G. Smith), in his 
report for the past vear, states that the work of extending the lighting 
by metallic filament lamps along the whole of the New Broad Green 
tramway route as far as the city boundary is proceeding, 43 50 c.p. 
metallic filament lamps having been fixed on side tramway poles. 
Of the 5012 miles of roads lighted at the end of the vear only 81 were 
lighted by electricity. 

Street.—'l'he Urban Council have entered into a contract with 
Christy Bros. & Co. for the public electric hghting. 


TRACTION NOTES. 


Aberdeen.—Having regard to the nature and excent of the 
Opposition to the " Pay-as-you-enter cars " the Tramways Committee 
are of opinion that it is not expedient to continue any longer the 
system, and accordingly they recommend that it be discontinued. 


Ilford.— Having considered the report of the district auditor on the 
revenue of the tramways for the vear ended March 31, 1914, the 
Council has decided to levy a ld. rate for the ensuing year. 

The excess of expenditure over income from the undertaking for the 
two years, 1912-14, after adding £1,706 received from the rates, amount 
to £7,009. : 

The tramways manager (Mr. L. E. Harvey) has prepared a report upon 
the question of 4d. and Id. universal fares. From replies received from 
80 tramway managers in the country there is practical unanimity that Ad. 
fares are ruinous to tramway undertakings. Mr. Harvey, has always 
held the opinion that once a passenger has boarded the car and paid a Id. 
fare, that it does not matter, within reason, how far he is carried for that 
sum. The cost of his convevance for 1 or 2 extra miles is extremely small 
provided his original fare pays for the cost of standing charges, plus a 
margin for working costs, and this principle has been proved on the South 
Shields tramwavs, where the manager says " It is nearly two years since 
we adopted a universal Hd. fare, with a most successful result ; although 
it is possible to ride nearly 33 miles for Id., we have experienced both an 
increase in the number of passengers and a substantial increase in re- 
ceipts.” As regards workinen's fares, the manager advises that Id. 
return tickets be issued to workmen for any 1d. stage on any car leaving 
the terminus up to 8 a.m. 

The Council has decided to allow the stages and fares to remain as they 
are at present, and to instruct the manager to present a report upon the 
service on the Ley-street and Goodmayes to Chadwell Heath routes. 

Sheffield.—In addition to the £2,000 paid annually into the tram- 
ways special purposes fund, the Tramways Committee has decided 
to pay an additional £600 for the years ending March, L915 and 1916 
out of the tramways accumulated surplus fund. 

Walsall.--The net profit on the tramways for the vear ended 
December last is £2,478, of which £2.000 is to be devoted to relief oi 


rates, and the balance used to defray the cost of construction of a 
siding in St. Paul’s-street. 
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TELEGRAPH AND TELEPHONE NOTES. 


Hull Telephone Service.—At a meeting of the Hull Telephone 
Committee on Monday, Councillor Fussey formulated his complaint 
as to the alleged unsatisfaetory working of the telephone system in 
the Hull area. He admitted that since the question had been raise:{ 
in the Council there had been some improvement in the serv ice. 

The manager (Mr. T. HorME) presented a statement on the subject, 
He said that, with reference to the resolution of the Council, whatever 
might have been the intention of the movers, he took it as a reflection 
upon the management of the department. As a trading department 
they could only deal with complaints made by their customers to them- 
selves, and he had every contidence in being able to demonstrate, under 
the most searching inquiry, that complaints so made had been handled 
in the best. possible manner in view of the abnormal conditions under, 
which the work of the department was carried on. They had lost 98 
trained members of the statt, including 27 operators, who were transferred 
to other towns in the Government service when Hull acquired the Post 
Oflice system, He weleomed any inquiry, as also did the other super- 
vising officials. 

It was decided that an investigation into the complaints made should 
be held by the full Committee at the telephone exchange. 

Reduced Cable Rates to New Zealand.— Announcement is made of 
the following reductions in telezraph rates to and from New Zealand; 
commencing April 1 :— s 

Ordinary rate. now 3s. per word, reduced to 2s. 8d. per word. 

Deferred ordinary rate, now Is. 6d. per word, reduced to Is. 4d. per 
word. 

" Week-end ” rate (via Pacific), now 15s. for 20 words and 9d. for each 
additional word, is reduced to 13s, 4d. for 20 words and 8d. for each 
additional word. 

There are also reductions in the rates to Suva (Fiji) and Norfolk Island, 
and between Canada and New Zealand. 

Messages can be handed in at all offices of the Telegraph Companies 
and at any Postal Telegraph Office in the United Kingdom. 


VULT 
EMPIRE NOTES. = 
LNA 


Australasia. — The Australian “Mining Standard” says the 
hydro-electric plant at the Mount Lyell Mining Co.’s works continues 
to operate satisfactorily, and its application to the requirements of 
outlying portions of the works is being steadily advanced. The 
laying of the pipes to carry the blast from the new electrical blowe's 
to the converters has been completed. 

Taree (N.S.W.) Council proposes to establish an electric supply under- 
taking in the town, and the Local Government Branch of the Public 
Works Department is conducting an inquiry into the question of borrow- 
ing money to finance the scheme. 

Campbelltown (N.S. W.) Council are considering the use of electricity 
for strect lighting, and expert opinion is to be obtained as to the cost. 

Tenterfield (N.S.W.) Council proposes to borrow £6,200 for establish- 
ing electricity works, but the scheme is to be submitted to the ratepayers. 

` Tenders " (Melbourne and Sydney) says Mr. V. J. Crowley has been 
appointed by Lilvdale (Victoria) Shire Council to report on an electric 
lighting scheme for the shire, with particular reference to hydro-electric 
possibilities. 

Gladstone (Queensland) Council have received an offer from Messrs. 
S. Horne & Co. to light electrically the main street for two years at £6 
per week, and supply current for the Council to distribute to private 
consumers. A sub-committee has been appointed to go into the matter. 

The New Zealand Government is promoting two bills providing for 
developments of the Lake Coleridge electric power undertaking. These 
hills relate to the running of the undertaking by a Government depart- 
ment and to the assistance of local authorities in raising money for the 
distribution of current taken from the Government system in bulk. | 

The Government is considering a proposal to construct light electric 
railways to agricultural districts. 

South Africa.--The " Financier " states that telephone communi- 
cation between Johannesburg and Kimberley has been established, 
the charge for three minutes’ conversation being 2s. 9d. 

For the present the service will be restricted to those two towns, but 
arrangements are being made to afford communication between Kim- 
berley and 47 other districts in the Transvaal, 


FOREIGN NOTES. 


Argentina,— The * Review of the River Plato” says the contract 
for the electric lighting of La Paz (Entre Rios) has not been signed 
owing. it is said, to the contractors being unable to obtain the neces- 
sary materials, duc to the war. 

The Government decree of Jan. 18 awarded the contract for the elec- 
trical services of the Port of Buenos Ayres to the Compañia Italo-Argen 
tina de Electricidad. Only two companies, the Alemana Company and 
the Cia Italo-Argentina de Electricidad submitted full tenders. From & 
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study of the two proposals and the project of engincer Mermoz (who 
prepared the plans, &c.), 1t appeared that the adoption of the latter would 
involve à cost to the Government of $443.595.40 m'n. more than the 
better of the two tenders. The Compania Italo- Argentina de Electricidad 
ollered an economy of $707.468 over consumption of SOUL000 kw.. and 
if that consumption were exceeded the prices would be : Are lamps, SO-045, 
incandescent lamps, S0-034, and power, S0-020 gold per unit. ‘The ser- 
vice at present. supplied by the Compania Alemana Transatlantica de 
Electricidad in the warehouses is comprised in the service, as also that 
which is to be installed in future, without any variation as to price. The 
Direccion General del Puerto de Buenos Aires has been authorised to 
formulate the necessary contract, which is to he for 12 years. " 

The municipal authorities of Rauch contemplate the erection and 
equipment of electricity works. 

The electric tramway company of Santa Fé expected to inaugurate its 
service of light and power in the north zone of the city of Santa Fe before 
the end of February. 

The preliminary trade returns for 1914 show that Argentine imports 
were valued at $271.817,000 gold end exports at $349.254,141. Elec- 


_ trical goods imported were valued at $7,023,547 (a decrease of $3,086,541 


compared with 1913), 

The Supreme Court of the Province of Mendoza has given judgment in 
the suit brought by the Argentine Power & Rail-less Traction Co. against 
the Empreza de Luz y Fuerza, asking that the concession granted to the 
latter company by Law 504 of 1909 be declared null and void. The 
court has declared null and void the concession referred to in the first and 
second articles of the said law and also the decrees issued by the Govern- 
ment of the Province in May, 1911, and Nov., 1913, which granted a 
prorogue of 30 months for the presentation of a new project and plans. 
The conditions laid down in article 8 of the law, which provides that in 


. the case of non-compliance with the contract all work installations are to 


revert without payment to the province, are to be enforced. The Com- 
palia de Luz y Fuerza have invested in the construction of a 
dam and other works on the river Mendoza about $2,000,000. The 
electric tramway which is working in Mendoza also comes under the terms 
of the judgment. The Compania de Luz y Fuerza will appeal to the 
Supreme Court and will bring an action against the Government of the 
Province of Mendoza. 

The electricity works at Cañuelas have been opened. 

The Legislature of the Province of Buenos Ayres has granted permission 
to the Municipality of 25 de Mayo to sell the municipal electricity and 
water works. l : 

Government has withdrawn the legal statas of the Compañia Franco- 
Argentina de Electricidad. 


Bulgaria.—A law recently passed fixes the excise duty on electric 
current for lighting at 10 per cent. on the amount paid by the con- 
sumer. 


Chili.— Authority has Leen given for the construction of an electric 


| rülway from Santiago to Puente Alto (154 miles). 


China.—The British Consul-Genezal at Hankow discusses in a 
report dated Dec. 4, 1914, German methods of encouraging trade in 
China, . 

He says German manufacturers have gained many advantages by 
being willing to provide their agents with samples of even large machines, 
while samples of British machines, even for show purposes, must nearly 
always be purchased by the importing firm. The German manufac- 
turer is generally alive to the importance of sending out catalogues fully 
illustrated. and descriptive of his products, and containing information 
enabling a customer, with only a superficial knowledge of engineering. 
to select the plant which will suit his requirements, British manufac- 
turers would do well to consider the preparation of separate illustration 
sheets, each dealing with one particular machine, and the sheets might 
advantageously contain a short description in Chinese of the machine 
illustrated. 

German firms are generally willing to finance Chinese enterprises, 
especially of a semi-ofticial or official nature, on condition that the whole 
of the machinery and supplies for the period covered by the loan shall be 
purchased exclusively from the firm advancing the funds. Also advan- 


tages gre reaped in the import business by the presence at places far? 


inland di Germans primarily employed in purchasing export produce. 
l'hese men, the majority of whom speak Chinese, even penetrate to 
several places on the Upper Yangtse and at Chengtu, 2,000 miles by water 
from the coast. n F 

United Kingdom manufacturers and merehants are warned that the 
war has imported an element of risk into their relations with German 
firms in Hankow. Owing to the principle of extra-territoriality there is 
no redress obtainable, as in other neutral countries, in the Chinese Courts ; 
the German ('onsular Courts, which alone have jurisdiction, are of course 
toed. to enemy plaintifs. he German importers have formally 
notified the banks that. alth ough they are willing to pay into their 


accounts the proceeds of sales made to dealers, they will not authorise the. 


banks to remit home, and that, should the banks do so, they will not 
recognise the exchange at which the banks may remit. There are British 
firms in Hankow capable of handling the business, which bas in the past 
gone to their competitors. 

Amongst articles largely of German or Austrian origin imported into 
Hankow are machinery. small tools, copper and brass bars and sheets, 
mps, electrical material and fittings, and small metal goods of inferior 
quality and low pricc. 


Most of the trade in imported goods is done with dealers in Hankow, 


and the exploitation of the interior and treaty ports further removed 
from the coast is left entirely to them. 


There is no doubt. that the 
business could be much expanded if this exploitation could be under- 
taken to a larger extent by foreigners. Much machinery of British origin 
has been imported through German firms, but the latter also represent 
German. manufacturers, and are naturally prone to push German in 
preference to British goods wherever possible, 

Cuba. H.M. Minister at Havana reeommends that United 
Kingdom manufacturers should push the articles they make and 
extend their range of goods so as to meet the demand in Cuba caused 
by failure of German and Austrian supplies. 

The demand for lamp sockets, switches and other electrical material 
is steadily advancing. The supply of porcelain ware was almost entirely 
German, and that trade seems to offer an opportunity to British manu- 
facturers. "There appears to be a preference for British centrifugal 
pumps. Most of the electric lamps and small glassware has hitherto 
come from the U.S.A. and Germany, the British share being small. 

The * Gaceta Oficial " announces that the following persons have been 
granted permission to instal electric generating plant in Cuba: Q. 
Maristany and J. F. Estrada, at Campo Florido, Province of Havana ; 
Carlos Galvani, in Antilla, Province of Oriente ; L. Pollo and €, Herrera, 
at Coliseo, Province of Matanzas; and N. Cuesta, in Arroyos do Mantua, 
Provinec of Pinar del Rio. 

Sweden.--Exporis from Swecen in 191-4 included eleetrict 1 
machines, implements and tools to the value cf 3,394,790 kronor 
(£190,057), compared with 4,578,319 kronor (£257.531) in 1913. 
Telephones exported were valued at 6,129,432 kronor (£344,781). 
against 5,729,620 kronor (£322,291). | 

Uruguay.—A law recently passed authorises the Executive Power 
to make arrangements for the transfer to the State of the Ferro. 
carr v Tranvia del Norte. i EE. 

Within a vear of the nationalisation of tlie system the new directorat2 
of the line will present to the Executive Power a scheme for the electrifica- 
tion and extension of the tramway. Materials for the construction of 
the lines, rolling stock, electrical supplies and workshop equipment will 
be admitted free of import duty. 

The Senate has approved or the appointment of Engineer Lassoity 
as president oi the Board of the State Electricity Works. 


MISCELLANEOUS NOTES. 


* Anglo-Norwegian Trade Journal.’’— We have received a copy of 
the first issne of this journal (the official organ of the Norwe sian 
Chamber of Commerce in London). 

The journal has been established to foster trade between the two 
nations and to act as a link between the buyers of one eountry and the 
sellers of the other. It will be issued monthly from the Norwegian 
Chamber of Commerce, Kingsway-chambers, Kingsway, London, W.C. 


Competition with Germany and Austria-Hungary.—-The Comme:- 
cial Intelligence Branch of the Board of Trade have issued Lists 10 
and 11 of articles, the sources of supply which have been intezze.e.! 
with by the war, and which inquirers desire to purchase. Copie: may 
be obtained by the United Kingdom manufacturers and (races: from 
73, Basinghall-street, London, B.C. 

Electrical Trades Union.—We are informed that at a mestiny of 
the London members o£ the union " iz was decided by an ove wwhelm- 
ing majority to press for an advance oi waves of 13d. per hour fo: 
all grades of electrical workers employed in the Metropolis." 

The application presented to the London Electrical Masters! Associa- 
tion for ls. per hour with a 48-hour week was ratified, and it was further 
decided that a special code of working rules for men engaged oa ship work 
should be circulated to all employers in the Port of London. 

The wiremen employed on the London County Council tramways (both 
members of the union and non-members) struck work on Saturday last 
to secure the recognition of 10/d. per hour as the minimum rato. 

Municipal Employees and Government Work. -The L.G. Board 
have reque.:ted local authorities to release men from municipal work 
in order to enable them to enlist and to undeztake work in arsenals, 
do^kyards and armament factories. 

Some difticulty is experienced in complying fully with the request as 
there is a dearth of skilled mechanics, &c., and complaint is also made that 
no plan for the suggested transfer of labour is set out in the circular, and 
that there is likely to be a considerable wastage unless machinery is pro- 
vided to ensure the right men being drafted to the right places. Already 
many departments of municipal work are under-staifed, notably clec- 
tric power supply departments, tramways, &c. Many municipalities and 
companies, besides supplying electricity for their ordinary requirements, 
are under eontract to supply manufacturers who are engaged on Govern- 
ment contraets. l 

Pitman’s Shorthand Writers’ Phrase Books and Guides.—We have 
reccived from Sir Isaac Pit.nan & Sons (Ltd.) a copy of the Civil 
Engineering Phrase Book and Guide (published at Is. 6d. net). 

The hook contains information as to the procedure adopted in the 
lettiug of contracts, models of tenders, letters regarding contracts, con- 
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ditions of tender, schedules of prices, &c., in addition to a useful list of 
words and phrases used in civil engineers’ offices, and their shorthand 
equivalents, and exercises in longhand dealing with building, engineering, 
&e., for transcription into shorthand, 


Southampton-Havre Steamboat Service.— The L. & S.W. Railway 
steamboat service between Southampton-Havre and. Havre-South- 
ampton is discontinued as from March 14. 


Imports.- The following are official values of eleetrieal machinery. 
material and apparatus imported into this country (a) daring Febru- 
ary, 1915, and (4) the aggregate figures from Jan. 1 to Feb. 28. with 
the increases or decreases eoimpared. with the corresponding periods 
ot 1914 :—— 

Electrical machinery, (a) £130,847. (including generators and motors 
other than for aeroplanes, motor cars and eveles, £13,017. and electrical 
machinery unenumerated, £117,830) (inerease, £11.08»), (b) £305,921 
(including generators and motors other than for aeroplanes, motor cars 
and cycles, £22,865, and electrical machinery. unenumerated, £283,056) 
(increase, £06,425); telegraph and telephone cables other than. sub- 
marine, (a) £390 (decrease, £5,460), (b) £3,529 (decrease, £5,743) : tele- 
graph and telephone apparatus, (a) £3,062 (decrease, £17,334), (b) £7.946 
(decrease, £30,384) ; other electrical wires and cables, rubber insulated, 
(a) £2,071 (decrease, £29,458), (b) £6.349 (decrease, £49,690) > with other 
insulations, (4) £2,543 (decrease, £7.518). (b) £3.786 (decrease, £17,117) : 
carbons, (a) £8.047 (decrease, £9,111). (b) £15,002 (decrease, £16,065) ; 
glow lamps. (a) £17.536 (increase, £90), (b) £21,578 (decrease, €8,470): 
arc lamps and cleetrie searchlights, (a) £293 (increase, £177), (^) £499 (in- 
crease, £153): parts of are lamps and searchlights (other than carbons), 


(a) £7.048 (decrease, £2,483), (b) £14.608 (decrease, £3.471) : primary and | 


secondary batteries, (a) £12,538 (increase, £4,412). (b) £21.875 (increase 
£5,189); (b) meters and measuring instruments.*® (o) £1,775. (b) £4.066 ; 
switehboards,* (a) £964. (b) £2,409 ; electrical goods and apparatus 
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unenumerated, (a) £12,711, (b) £24,291. Total of electrical goods and 
apparatus, other than machinery and uninsulated wire, (a) £69,078 
(decrease, £74.122), (b) £125,943 (decrease, £155,768). 


Exports.— The exports of eleetrieal machinery, material, &e.. (a) 
during February, 1915, and (b) from Jan. 1 to Feb. 28, with the 
increase or decreases compared with the corresponding periods of 
1914, were as follows :— | 

Klectrical machinery. (a) €85.926 (including railway and tramway 
motors, £7,885. generators and motors other than for aeroplanes, motor 
cars and eveies, £43,088, and electrical machinery unenumerated, £34,952) 
(decrease, €97.751), (5) £182,956. (including railway and tramway 
motors? £10,477, generators. and motors other than for aeroplanes, 
motor cars and eyeles, £70371, and electrical machinery unenumerated, 
£102,088) (decrease, £282,458); telegraph and telephone cables, sub- 
marine, (a) £24,928. (increase, LO.771), (L) £14.861. (increase, £31481); 
other than submarine, (a) £22,279 (decrease, £12,039), (b) £47.865 (de. 
erease, £28,036); telegraph and telephone apparatus, (a) £11,777 (de- 
crease, £15,095), (b) £28,719 (decrease, £19.636) : other electrical wires 
and cables, rubber insulated, (a) £14,100 (decrease, £17,949), (b) £43,434 


(decrease, £20 693); with other insulation, £26,439 (decrease £9,895), 


(b) £64,057 (increase, £6,391); carbons, (a) £713 (decrease, £420), (b) 
£995 (decrease, £8349): glow lamps, (a) £10,816 (decrease, £167), (b) £19,304 
(decrease, £4,163): are lamps and searchlights, (a) £147 (decrease, £1,887), 
(b) £414 (decrease, £1,996); parts of arc lamps and searchlights (other 
than carbons), (a) £464 (decrease £4,700, (b) £1.708 (decrease £5,773): 
primary and secondary batteries, (a) £11.204 (decrease, £1,886), (b) £33,537 
(inerease, £5,452) > meters and measuring implements.* (a) £8,904, (b) 
£25,585: transformers,* (a) £1,929, (5) £4.851:; switchboards,* (a) 
£2,280, (b) £7,435; electrical goods and apparatus unenumerated, (a) 


437.890 (decrease, £41.034), (b) £90,995 (decrease, £68,725). Total of 


electrical goods and apparatus, other than machinery and uninsulated 
wire, (4) £173,870 (deerease, £84,348), (5) £443,763 (decrease, £08,170). 
* Not enumerated separately in previous years. 
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Storage Battery. 

Hove Corporation also invite tenders for supply and erection 
of a Battery of 115 Accumulators of about 600 amperce-hours? 
capacity, at five hours’ rate of discharge, at their Leighton-road 
works, Specification and form of tender from the borough 
electrical engineer, Mr. C. Bottomley Smith, M.I. E. E. Tenders 
addressed to the town clerk, Mr. W. Jermyn Harrison, ‘Town 
Hall, Hove, by noon Friday, March 26. 

Steam Turbine, D.C. Generator and Surface Condensing Plant. 

Hove Corporation invite tenders for the supply and erection 
of One 500 kw. Mixed Pressure Steam Turbine, complete with 
d.c. 230/285 volt. Generator and Surface Condensing Plant, at 
their Leighton-road works, Hove. Specification and form of 
tender from the borough electrical engineer, Mr. €. Bottomley 
Smith, M.LE.E. "leuders addressed to the town clerk, Mr. 
W. Jermyn Harrison, Town Hall, Hove, by noon March 26. 


Electrical and Tram way Stores, Fittings, &c. 

EpINBURGH Corporation invite tenders (by March 29) for 
Cables, Arc Lamp Carbons and Globes, Fuse Boxes, Meters, 
Conduits, &e. Specifications from the Engineers Oflice, 
Dewar-place, Edinburgh. 

E Mary ERN Electricity Committee invite tenders (by March 22 
for a.c. Wattmeters. 

The Corporation of CARLISLE invite tenders for six months? 
supply of stores for the electricity department, including lubrieat- 
ing oils, greases, &e., and transformers, Specifications from 
the city electrical engineer, Mr. Fredk. W. Purse, M.L EE, 
M.I.Mech.E., to whom tenders by 9 a.m. March 31. 

SUNDERLAND Corporation want tenders by noon April 1 for 
the supply of Stores for the tramways dept., including electrical 
and car supplies, &c. Forms of tender can be obtained from 
the Manager. 

Duxpatk Urban Council require tenders by 4 p.m. March 23 
for 12 months’ supply of Engine-room Stores, Cables and Wires, 
Service Accessories, Incandescent Lamps, Lighting Acces- 
sories. Forms of tender from the Engineer, Electricity Works. 

TOXTETH PARK (Liverpool) Guardians require tenders. by 
March 22 for three months’ supply of Electrical and Engineers’ 
"upplies. Forms of tender from the Clerk, 15, High Park- 
street, Liverpool. 

Tenders are wanted by March 23 for 12 months’ supply of 
Flectrie Lighting Sundries to the East Sussex County Asvlum, 

; CHICHESTER, Forms of tender from the Clerk and Steward, 


Electrical and Tramway Stores, Fittings, &c. 

Tenders are required by March 24 for six months’ supply of 
Electric Fittings to Rossi, YNLEE Asylum. Forms of tender 
from the Clerk and Treasurer, 19, Heriot-row, Edinburgh. 

NOTTINGHAM Tramways Committee require tenders by Mareh 
22 for 12 months’ supply of Overhead Line Materials, Electrical 
Sundries, Trolley Cord, Varnishes, &e. Forms of tender from 
the General Manaver. 

DENDER Corporation require tenders by 9 a.m. March 29 for 
12 months’ supply of electrical and General Stores, Meters, &e., 
to the electricity department. Specifications from the Depart- 
ment's Offices, Dudhope Crescent-road, Dundee. 


Motors, Cables, Switchgear, Transformers, &c. 

WALTHAMSTOW Urban Council require tenders (by noon 
March 24) for e.h.t. and Lt. Switchgear and Cables. Specitica- 
tions from Electrical and Tramways Engineer. 

MANCHESTER Electricity Committee require tenders by 10 a.m. 
March 23 for supply and erection of a 650 kw. Rotary Converter 
and Static Transformer. Specifications from Mr. F. E. Hughes, 
Town Hall, Manchester. 

Tenders for the supply of about 148,000 metres of h. and Lt. 
Cables for the CunisTIANIA. municipal electrie works will be 
received until noon March 25 at Kristiania Elektricitets-verkets 
Expeditionskontor, Christiania (Norway), where particulars 
can be obtained, Local representation is necessary. 

Maxcuester Electricity Committee require. tenders. by 
10 a.m. March 24 for supply and erection of three 1,000. k. v.a. 
Statie Transformers, Specification, &e.. from Mr. F. F. 
Hughes, ‘Town Hall, Manchester. 

Wiring. ! 
LONDON County COUNCIL invite tenders for Wiring Derington- 
road (Lower Tooting) School (about 218 wiring points). Tenders 
to County Hall, Spring Gardens, S.W., by H a.m. March 31. 


Motor Generators or Converters, Switchboard, &c. 
ABERDARE Urban Council require tenders by noon April 6 
for supply and erection of Motor Generators or Converters and 
h.t. Switchboard, and Lt. Panels and supply of h.t. Feeder 
Pillar. Specification, &c., from the Clerk. ' 
Boilers. 
EDINBURGH Corporation invite tenders (by April 12) for 
supply and erection of Water-tube Boilers. Specifications, &c., 
from the Engineer, Dewar-place, Edinburgh. 
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Generators. , 
l The New ZEALAND PuBLIC Works Dept. require tenders hy 


noon April 30 for the supply of a Three-unit Exciter Set and a 
1,500 kw. Generator in connection with the Lake Coleridge 
wer scheme. Particulars from the Publie Works Offices, 
Auckland, Wellington, Christchurch and Dunedin. 
Railway Carriage Lighting. 
The VICTORIAN RAILWAY COMMISSIONERS require tenders by 
11 a.m. April 28 for the supply of material for Railway Carriage 
Lighting. Specifications from Commissioners! Oftices, Spencer- 
street, Melbourne. 


Electric Floating Crane. 
The AUSTRALIAN DEPARTMENT OF DEFENCE require. tenders 
|" by noon March 24 for the supply and erection of a 150-ton 
Electric Floating Crane at the Navel Dockyard, Sydney. 
Specifications, &e., from the Director of Naval Works, Navy 
Office, Melbourne. . 


Wheatstone Receivers, Transmitters and Receiving Tape. 

The Deputy Postmaster-General, Brisbane (Quecnsland) will 
receive tenders until April 7, for supply of Wheatstone Receivers 
and Transmitters (schedule 335) for the AUSTRALIAN COMMON- 
WEALTH Pcstmaster-General’s Department. Specifications 
from Commonwealth Offices, 72, Victoria-street, London, S.W. 


NAN TTE 
= TENDERS RECEIVED AND ACCEPTED. 
TUNI s 


BERMONDSEY (LoNboN)—'The following tenders for annual 
supplies are recommended for acceptance :— 

Chamberlain & Hookham. ordinary and two-rate meters for 210 aud 
480 volts, and tiae switches (per Venner & Co.) : General Electric Co., 
200 and 480- volt, watt-hour meters, cut-outs, sealing troughs and terminals 
and standard fuses; Ferranti Ltd.. meter boards; Chas. Macintosh & 
Co., paper insulated cable (lead-covered and served overall), and lead- 
covered. wire armoured-rubber cable; General Electric Co., rubber 
cable (single and twin), lead-covered rubber cable (twin, served overall) 
and three core; Dussek Bitumen Co., insulating box compound; Morgan 
Crucible Co.. carbon brushes; Thos. Wragg & Sons, circular conduits ; 
Frederick Bird & Co.. Pryke & Palmer, and oI. E. and 8. Spencer, general 
ironmongery, &c. ; Sykes & Sugden. street frames, covers and joint boxes. 
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Kensincton (LoNboN).— The. Guardians are. recommended. to 
accept the tender of the General Electric Co. (at £38. 45. 10d.) for six 
months’ supply of electric lamps. 

Other tenderers were: London & Rugby Engineering Co. (irregular) 
(£30, 15s. 9d.), " Z|“ Electric Lamp Mfg. Co. (irregular) (£41. 12s. 11.), 
Wm. Huntsman (£49. 8x. Gd.), Siemens Bros. Dynamo Works (irregular) 
(£40. 165. 11d.). Watlington & Co. (five items only, irregular) (£31), 
Imperial United Lamp Co. (five items only) (£30. 3s. 6d.). Cryseleo (four 
items only, irregular) (£30. 12s. 7d.), Popes Electric Lamp Co. (five items 
only) (£30. 73. 1d.), Brimsdown Lamp Works (five items only) (£31. 12s.), 
Verity's Ltd. (four items only) (£31. 6s. 3d.), and Prvke & Palmer 
(£45. 2s. 7d.) 

SOUTHAMPTUN.—The Council has extended for 12 months further 
the contracts of the following firms for supplies to the electricity 
department :—- 

Doulton & Co., pipes: British Thomson-Houston Co., meters: W. 
Rickard (Lid.), V. B. cable (six months). 

The following tenders have also been accepted for annual supplies to 
the tramways department :— 

Solent & District Engineering Co.. iron screws and files, hack saw 
blades, drills, &c. : Lankester & Sons, iron and steel; Armstrong, 
Stevens & Son, bolts and nuts: G. P. Wilson & Son, castings; Wm. 
Dibben & Sons, tools ; Alex. Duckham & Co., motor grease. 


MaRYLEBONE (LoNpoN).—The following tenders have been 
accepted by the Electrie Supply Committee for the supply of annual 
stores :— 

Pirelli (Ltd.), British Electrical & Mfg. Co., London Electric Wire Co. 
and British Insulated & Helsby Cables, flexible cords, fuse wires, &c. 
Pirelli (Ltd.), underground cables. L. Andrew & Co., R. Blackwell & Co., 
British Electrical & Mfg. Co., British Insulated & Helsby Cables and 
Dussek Bitumen €o., house cables, box compounds and insulation. G. 
McLellan & Co., Glaro Metal Polish Co., Middleton Bros., J. Tillver & Co., 
J. Light & Son and J. T. Dobbins & Co.. paints and engine-room stores, &c. 

The tender of Chamberlain & Hookham (through their agents, Venner 
& Co.), has been accepted for the supply of a further 1,000 meters and the 
offer of the Tudor Accumulator Co. for the supervision of the Tudor 
batteries at £85 per annum has also been accepted. 

 HorwriRTH.— The. Council have accepted the tender. of T M 
EN (Ltd.) for the erection and equipment of electricity supply 
WOTKS. 


BLACKBURN.— The clectricity and tramways department have 
placed a contract with J. H. Tucker & Co. for ironclad switches 
during the next 12 months. 
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BrackPoor.—'The Corporation have placed an order with {the 
Davenport Engineering Co. for a new cooling tower. 

Yonk.—The Corporation have accepted the tender of the Brush 
Co. for six double-deck tramears, at £507. 10s. each, and that of the 
British Thomson-Houston Co. for electrical equipments for same, at 
£304 cach. 

BanRow-tN-FunNEss.— The British Westinghouse Co. has secured 
an order for the supply of a 200 k. v.a. transformer to the Corporation. 

MANCHESTER.— The. Electricity Committee have accepted the 
tenders of the British Insulated & Helsby Cables and W. T. Henley's 
Telegraph Works Co. for the supply of cables. 

DARLINGTON.—-The Corporation have placed orders with Fraser & 
Chalmers for a 3,000 kw. turbo-alternator, and with the Worthington 
Pump Co. for condensing plant. 

LLANDUDNO.—-The Council have accepted the tender of the Elec- 
trie Construction Co. for a 200 kw. dynamo, and that of Browett, 
Lindley & Co., for a 440 B. Hb. engine. 

SOUTHAMPTON, —The Corporation have extended. their present. 
contract for ae. meters with the British Thomson-Houston Co., of 
Coventry, for another 12 months. 

COLCHESTER. —-Niemens Bros; Dynamo Works have received an 
order for the supply of carbon and metal filament lamps from the 
Corporation tramways department for the ensuing 12 months. 

Bacur.—The Corporation have accepted the tender of C, Macin- 
tosh & Co. for the supply of rubber cables, 

SouTHWARK (LONDON). -Prhe Electrie Light Committee proposes 
to purchase a [0 p.p. enclosed ventilated motor and a 7 R.P. semi- 
enclosed motor from the General Eeetric Co. at £64. 3s. 3d. 

MibprLEsBROUGH.— The Corporation have placed an order with 
Siemens Brothers Dynamo Works for the supply of Wotan and 
Tantalum lamps for the ensuing 12 months. 

Perru (WESTERN AusTRALIA).— The City Council, on the advice 
of the consulting engineers (Messrs. Merz & McLellan). has accepted 
the tender of the British Westinghouse Electric & Mfg. Co. for switch- 
gear (to replace A. E.G. switchgear) at £7,250, 

SypNEY (N.S. W.)—The Metropolitan Board of Water Supply and 
Sewerage recommend the purchase of three electric motors from the 
Australian Geneval Electric Co. for Woolstonecroft sewerage at £177. 

MELBOURNE (VICTORIA). -The Melbourne, Brunswick & Coburg 
Tramway Trust has accepted the tender of Elder, Smith & Co. for 
1.950 tons of rails at £22,865. 14s. 10d. (the lowest teuder, £20,000, 
was submitted by an American firm, Dut the trust decided to give 
the British firm preference), Phe tender of the Victorian Iron 
Rolling Mills Co. at £660 for 110,000 dog spikes has also been accepted. 

Admiralty Contract for Electric Torches.-- Signum Limited, of 
Kingsway, W.C, have recently obtained an order for the supply of 
18.000 pocket cleetric torches ta the Admiralty. The company 
supply the “ Diehard " refill batteries which are claimed to be better 
than the German batteries, whose supply has been cut off since the 
outbreak of war. 

Meter Contracts.—Messrs; Chamberlain & Hookham have received 
the contract from Blackburn Corporation for A.C. and D.C. meters 
for the next 12 months, and from Whitchaven Corporation for meters 
for the ensuing year. 

Commonwealth Contracts.—-The following tenders have been 
accepted by the Australian Goverument Departments :—- 

Postinaster-Generals Dept., Sydney. —8. Ryder, erection of telephone 
line, Ulong to Coramba, £284. 16s, 6d. : J. Crowley, ditto, Queanbeyan 
to Sutton, £245. 4s. ; A. E. Coleman, ditto, Orange to Molong, £600. 4s. 

Postinaster-GeneraUs Dept,  Melbourne.-—Siemens Bros. Dynamo 
Works, condenser coils, £24. 6s. 8d.. condensers £46. 10s. 10d., detectors 
£70. 8s. 4d., galvanometers £161, gummers £15. 2s, Morse keys 
£58, 13s. 4d., rheostats £94. 16s. 8d., sounders £38, 15s., thermometers 
£6. 3s. 8d.. Wheatstone transmitters £160. 10s. 

Postmaster-Generals Dept... Brisbane.—British Insulated & Helsby 
Cables, condensers, £111. 11s. 8d.: Siemens Bros. Dynamo Works, dry 
cells, £953, Las. > Western Electric Co., telephone arms, £175, desk stands 
£292. 10s.. copper blocks £351. 5s. 6d., terminal blocks £165, heat coils 
£6. 13s., repeating coils £21. 17s. 6d., retardation coils £3, mouthpieces 
£4. 19s., receivers €f, attendants’ telephone sets £216. 5s. ; Paton & Co., 
gran-carbon £5. lOs., cords £60, miero-telephones £112. 10s, mouth- 
pieces £11. 10s, 7d.. receivers £14. 7s. 6d. 

Postuetster-Generals Dept., Hobart. —Callender's Cable & Construction 
Co. (per Noyes Bros). cable, £396 : W. T. Henley's Telegraph Works Co., 
wire, £110. 5s. ; Western Electric Co., wire, £80. 

Victorian Railways—-Rohison Bros. & Co., waggons for cable laying 
m aon with electrification of Melbourne suburban railways, £150 
eacn, 

The Department has also placed an order with Messrs. Stothert & Pitt 
(through Mr. M. C. Coates) for eight four-motor 50-ton travellers, and fitted 
with auxiliary motors for lighter loads; one 30-ton traveller, with 
auxiliary litt; and three 10-ton travellors, ' 
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PATENT RECORD. 


. 


SPECIFICATIONS PUBLISHED. 


„The foilowing abstract from some of the specifications recently pub'ished have veen 
specially compiled by Messrs. MEWBURN, ELis & Pryor, Chartered Patent Agents, 
70 and 72. Chancery-lane, London, W.C. 

W henever the date applied for differs from the date on which the application was lodged 
at the Patent Office the former is given in brackets atter the title, 
1913 SPECIFICATIONS. 
28.933 Axt.-Ces. Brown. Boveri ET CIE. Reversinc and braking of alternating current 
motors. 127,12,12.) 


1914 SPECIFICATIONS. 
174 Mason. Machines for generating electrical energy. 


Re'ates to ierition dynamos. by which the magneto can be operated to produce | 


an izaitine spark without the necessity of moving the engine to which it is connected. 
90] Asrinalt. Electric railway. tramway and ike systems. 
1.940 Humpers & Core. Maenetos for use on internal-combustion engines. 
2.739 GALLETT! & Manzetti. Dischargers for producing electric oscillations. 
3,191 Somme. Radistelezraphic and radiotelephonic receiving systems. 

A recaiving system for radioteleeranhic or radiotelephonic messares, in which a 
canductor employed for telephonic. tele?raphic or direct or low frequency current 
transmission is conrected to earth or to a second distant conductor through a high- 
trequeacy bridge including a low-capacity condenser. effecting the tuning of the line 
jidenendently of the detector circuit, by means ot a variable inductance in the bridge 
in series with the said condenser. 

3.722 Berey. Electrical heating apparatus, 
2.831 B.T.-H.Co. (G.E.Co..U.S.1 Systems of clectrical distribution. 

Reiates to an alternatinp-current railway system in which current from tne rails 
is returned to supply station by a return conductor interlinked with eutgoine con- 
ductor Ey means of current transformers, connections between rails and mid-point 
of each transtormer winding in return conductor, and reactive connections between 
rails and rcints on return conductor intermediate successive transformer windings, 
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COMPANIES' MEETINGS AND REPORTS. 
City of London Electric Lighting Co. (Ltd.) 


The 25th ordinary general meeting was held on Tuesday under the 
presidency of Mr. J. B. BRAITHWAITE. l 

The SECRETARY (Mr. A. F. Harrison) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: The balance-sheet shows no alteration 
in our capital account during the past year. That has been the case now 
for many years. | poifited out last year that we had provided over 
£700,000 - £766,000 to be exact—out of revenue for capital purposes, 
and this year the amount is raised to £816,862. Jf we had provided that 
by the issue of further capital, taking it at, say. 5 per cent., it would 
have involved an extra charge of £41,000 for interest; this vou are 
deriving tbe benefit of. It has had the effect of providing all our capital 
expenditure for the last 10 years or so out of revenue, a very welcome 
thing in these present somewhat difficult times. The capital expenditure 
for the past vear was rather heavier than for the previous two vears, 
£61,038, 12s. against £47,456 for 1913 and £45,508 for 1912. due to tinal 
payments for the most up-to-date turbine plant recently installed. by 
us in our power house at Bankside. Practically the whole of the output 
of the station is now derived from steam turbines, and, of course, the 
result has been improved economy in generating expenses. The expen- 
diture on mains is not heavy, as we have only about a square mile to 
serve, and the original mains were put down on a scale that allowed for a 
considerable increase of business. The demolition and removal of old 
plant and other assets has caused a writing off of £21,200, so that the net 
addition to capital account for the vear is £40,728, making a net total 
of £2.034.618, of which. as F have pointed out, £816,682 has been pro- 
vided out of revenue. With regard to the reserves, they now stand at 
£272.172. after having applied nearly £600,000 for writing out of capital 
account the original expenditure on assets which have disappeared. 

‘Turning to revenue, for the first time since 1910 the net revenue for 
the year shows a shrinkage, entirely due to the war. At the end of June 
we had an inerease of £2.300 in revenue, whereas we finished the year 
with £8,220 to the bad. Therefore the war has cost us £10,500 in reduced 
revere, One of the first things to happen, even before the war was 
declared, was the closing of the Stock Exchange. The whole of the Stock 
Exchange members, some thousands in number, carry on their business 
within our area, and therefore the closing of the Stock Exchange for the 
last five months had of itself a considerable effect in reducing the demand 
for lighting. In addition there was the interruption to business, the dis- 
location of business, and the general stagnation caused by the war. I 
think we must consider we have got off well with an actual decrease of 

£10,500 gross That has been accentuated, however, to some extent 
bv a certain inerease in working expenses, amounting to £1.897, which 
brings us out £10,126 to the bad on balance. The result is we have had 
to go back I per cent. in our dividend, whieh accounts for £7,000, and 
the balance we have taken from the addition we made last vear to the 
carry forward, leavin: this at £23,400. That leaves us another £3.400 
to carry forward as available for equalising dividends this year if required. 
As vou know, J regard £20,090 as our proper carry forward. Our great 
difficulty is the dislocation caused by the war in the coal trathe, com- 
pelling us to pay all sorts of prices for coal and to get it, as it were, from 
hand to mouth. We do not quite know what will be the effect during 
the current vear, but we propose to invite our customers to share with us 
the exceptional burden which the difficulty of obtaining coal and its 
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4184 De Lance. Method of manufacture of heating conductors for thermic telephones 
from platinum wires treated b the Wcllastone process. (8,5/13.1 

4.203 Da Lanse. Method of manufacture of heating conductors for thermic telephones 
from platinum wires treated by the Wollastone process, (3/6/13. Addition 
to 4,184 14. 3 

4.235 B.T.-H. Ce. (G.E. C». of America.) Electric conductors. 

Treating an electric conductor by coating it with a fim of a berate and thea cube 
iecting it to heat to fuse the film. i 
4.236 Scott & Mepway. Electric lifts. 
4.322 Scort. Electric telemotors tor reproducins movements at a distance. 


4.489 Western Ei go TRic Co. (Woodward. acting tor Western Electric Co.) Machines 


switching telephone exchange systems. . 
| 4,815 CHAPMAN. Long stroke eleztromagaets and reciprocating electromarneti: 
mechanisms and the like. 
| 5.431 Horton. Electric switches. 
7,440 Turner. Apparatus for controlling electric lighting systems by means of the 
action of acelenium or other lieht sencitive cell. T 
7.451 Giraspgau. Automatic regulation of electric arcs. (1/4/13.) 
7,926 MaciNt, X-Ray cenerators. 
8,821 B.T.-H. Co. (G.E. Co. of America.) Electric cut-outs. 
Eiectric fuse having its fusible elemo^t surrounded by loote particles of incom- 
pletely dehydrated metarilicic aci? in a licht vol'imi?ous form. 
9,504 Clarke. Audible electric sizaa! repeaters for indicating the position of the 
semarhore signals on railways. (Coenate application, 16 322/14.) 
9.632 Marks. (Electrical Experiment Co.) Telenhone receivers. 
9.794 Foster, AR'INCALE & Davies. Elecsiric heating stove and radiator. 
11,165 LUNDBERG. LUNDBERS, Lunpseis & Beas. Electric energy supply iistallitionr. 
11.840 Witson, Electric switches. 


11.942 MELLERsH-Jackson. (Interstate Electric Novelty Co.) Electric battery lamps. 


' 14,473 O'Netr. Apniratus forsizaalline and recorcing the cource steered by a vessel. 
14,474 HENskLL. Electric fuses. (18 0:13.) 
15.052 RENAurT. Electric headliehts and the like. (1/7/13.) 
15.598 Lame. Anticent-c protectors for telephones. 

| 17,528 HaErELv. Tubular iasulíters for high-tension electricity. 
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enhanced price. has thrown on the company. Those who have been 
having their works driven by clectric power have hitherto got off scot-free 
whenever there have heen coal strikes or difficulties of that kind. We 
have been able to carry them on our back. We have found the coal and 
supplied them with power, and they have had no anxiety. We feel tho 
time has now come when we must ask them to shoulder a portion of the 
burden. 

It is interesting to note that the heating output has steadily increased 
and now exceeds 2,000,000 units a year, an increase of 20 per cent. over 
1913; it looks as if the advantages of electric heating, which [ have 
endeavoured to point out at intervals during the last two years, were 
gradually being more and more appreciated. There again, the man who 
has our radiators for heating his offices can look with perfect equanimity 
at the enormous jumps which have taken place in the price of domestic 
house coal. The rise in price gives no anxiety to him, for he simply turns 
on his switch and gets the heat irrespective of what we have to pay for 
coal. We had 5,403 kws. at the end of 1914 connected for heating pur. 
poses, an increase on the year of 533 kw., a larger increase than in any 
previous vear, possibly due to the difficulty of obtaining coal. The net 
increase in connections for all purposes for 1914 amounted to 1.829 kw.. 
which is as large as we could reasonably expect. 87 of our permanent 
staff and workmen joined the naval and military forces, and we are 
making a suitable allowance to them, or to their dependents during their 
absence, and keeping their places open as far as possible. We must not 
forget that their absence throws much additional work on those left 
behind, and equally loval is the way these have taken up the extra burden. 
One of our directors, the Marquis of Winchester, is away on service fo. 
his country. 

l told you last year that we had come to an arrangement with the City 
Corporation with regard to public lighting. and had commenced to instal 
it. Had it not been for the war you would ere now, [ think, have had a 
great deal of gratification in seeing those parts of the City which we had 
undertaken to light the best lighted portions of any great capital in 
Surope. I may remind you that on Aug. 18 last the City of London 
Corporation had the right to purchase our undertaking by agreement. 
I am pleased to say they have not exercised it, and so the undertaking 
is secured to us for the rest of our term. T also told you last year that a 
proposal was on foot for the unification of the London electric supply by 
means of a Bill promoted by a group of banks, with which the County of 
London Co. was associated, and in which any other of the London com- 
panics had the option of joining. I explained the violent hostility to the 
Bill. The promoters, therefore, withdrew the Bill. The London County 
Council, as T had prophesied, brought forward a Bill based almost en- 
tirelv upon the Bill that was withdrawn. The Bill was a somewhat 
ambitious one, and covered a very large area, with the result that 1t 
aroused the hostility of a large number of the local authorities as well as 
the hostility of most of the London Electric Supply Companies—not of 
our Company, in this case, ] am glad to say, but of others—with the 
result that it failed to obtain the necessary majority and was withdrawn. 
Then some of the other London companies brought forward a Bill of 
their own, on a very much smaller scale, which quite failed to deal with 
the question comprehensively, and that, too, has been withdrawn. 
now move the adoption of the report and accounts, 

Mr. F. W. REYNOLDS seconded the resolution, which was carried 
unanimously, 

Resolutions approving the dividends, re-clecting the retiring directors 
(Mr. J. B. Braithwaite and Mr. F. W. Reynolds) and the retiring auditors 
were then carried, and a hearty vote of thanks to the chairman, directors. 
secretary and staff terminated the proceedings. 
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Metropolitan Electric Supply Co. (Ltd.) 


The twenty-eighth ordinary general meeting was held on Tuesday 
Mr. W. Harrison Cripps presiding. i 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) having read the 
notice convening the meeting and the auditors’ report, | 

The CHAIRMAN said : Capital expenditure, which at the end of 1913 
was £2.172,336, is now £2,228,458, an increase during the vear of £56,122, 
The gross revenue for the year was £215,544. as compared with £217,605 
for 1913, being a decrease of £2,061. The working expenses amounted to 
£114.61], an increase of £3,294. The balance to the credit of the revenue 
account, before providing for depreciation, is £100,933. The directors 
have set aside £22,000 as an addition to the depreciation and reserve fund, 
which now amounts to £332,745, carrving tocredit of net revenue £78,933. 
This sum, with the balance brought forward from last account, interest 
and dividends on investments and other receipts, makes a total of £00,484. 
After deducting interest on debenture stocks and loans and dividend on 
preference shares, there remains a balance of £38,795. Of this sum £20,000 
was paid in November by way of interim dividend, leaving £18,795 now 
to be dealt. with. The directors recommend that a further dividend of 
Is. 6d. per share be now paid, making a total dividend for the vear of 
M percent. This will absorb a further sum of £15,000, leaving £3,795 to 
be carried forward. In regard to capital expenditure, this was incurred 
partly on generating and distributing plant and partly on connections 
for new consumers, At Willesden, in addition to minor improvements, 
we have installed a magnificent piece of new plant in the form of a 
4,000 kw. Parsons turbine. We have had nine months! experience of 
this machine, and find that it is saving us a Jarge amount in coal. water 
and oil, thus materially reducing our running costs. 1 may add that it is 
working in the most satisfactory wav. We have also bought some frec- 
hold land in the Holborn district, and have erected a building to accom- 
modate large storage batteries, the effect of which will be to save the 
generation of many kilowatts at Willesden on the peak load. We have 
made of late considerable additions to our reserve fund-- thus during the 
three vears 1908 to 1910 we placed £15.000 annually to reserve. In 
191] this was increased to £17,000. in. 1912 to £20,000 and in 1913 to 
£22,000. This year we propose making a similar addition to the fund. 
If the past year had been a normal one the position of the Company 
would have been quite satisfactory, but the vear was not a normal one, 
When we made up our accounts in July for the first six months there was 
a satisfactory increase both in new business and reccipts. the result 
showing a satisfactory margin over costs. The actual number of new 
connections in the year was 1,620. The increased connections have been 
1,590 kw.. or expressed in figures, which you will more readily appreciate, 
an equivalent of 50,000 25 c.p. lamps. This is practically as good a 
progress as we have made in any one year. You will be glad to hear that 
the new connections are at present coming in at a favourable rate. In 
spite of the war, they are in excess of the corresponding period of the 
previous year. Jn August the war came upon us, upsetting every 
calculation. We soon had difficulty in keeping up our coal reserves, and 
the prices began to rise. We had to part suddenly with some ef our 
mest experienced workmen : we had also to make provision for guarding 
our works and the exposed. portions. of our mains. When October 
arrived a new unforeseen loss of revenue had to be faced. The order came 
for reducing all light to a minimum. and the revenue for lighting in our 
London areas decreased by over £10,000 in the last quarter of the year, 
The reason why the net decrease was no greater than about £2,000 is 
due to the large amount of new business we have been able to sceure in 
our western areas. Sooner or later this will pass, and I hope that the 
trade and prosperity of this country, upon which our clectric supply 
industry depends, will have a quick and vigorous revival. 

You will have seen that an attempt has again been made to consolidate 
the electric supply of London. The Bill which the London County Council 
was to introduce failed owing to it not obtaining the necessary two-thirds 
majority of the whole Council. Most of the companies, subject to the 
settlement of certain details. were not necessarily in opposition to the 
Council scheme. The London companies, failing any satisfactory agree- 
ment with the County Council. had a Bill of their own to effect a combina- 
tion of the majority of the present undertakings. These two Bills, with 
certain modifications. were not inconsistent with cach other, but our 
Bill has had to be withdrawn in deference to the views expressed by the 
Chairman of Ways and Means that no private business of such magnitude 
should be undertaken during the present Session. Had the Companies’ 
Bill proceeded the shareholders would have been called together and their 
“anction obtained before the Bill was proceeded with. We do not regard 
the matter as dropped, but merely postponed to a morc favourable 
Season, 

The year has been an anxious one for our staff and has entailed much 
extra work, The Directors wish to thank them all for what they have 
done, and would especially mention their two chief officers, Mr. Highfield, 
the engineer and manager, and Mr. Cunliffe Owen, the secretary, for 
the zeal and devotion which they have shown with other members of 
the staff in the interests of the Company during this verv trying period. 
"8 of our employees have joined the colours. We wish to speak well of 
those who still remain in our service, many of these also would have liked 
to have joined but we feel that they are eq ually doing their duty by their 
work in keeping up a regular supply of electricity, one of thé most 
essential necessaries for London at. the present time. 1 now move the 
adoption of the report and accounts, and the declaration of the dividend 
set out therein. 

Sit JAMES PENDER, Bt., seconded the motion. 

Mr. H. L. CRIPPS said he thought that they were all greatly indebted 


to the directors for the labour they had devoted to the Company's 
affairs. He had devoted his attention to the subject of the combination 
of the London electricity companies’ interests for many years. He was 
glad to hear the Chairman say that there were prospects—if not im- 
mediately, yet when a suitable and proper time came—of further advance 
in the direction of combination. There was not, among the London 
companies, that harmonious action which he should have wished to see, 
but which, as a large shareholder in a great many of the companies, he 
hoped inight result from the endeavours of the chairman and his colleagues. 
He was satistied that among the members of the London County Council 
— not all of them, but among all the business people on the Council, no 
matter what their politics might be—there was a very strong fecling in 
favour of the policy which the chairman indicated, and which had been 
expressed, more or less, in their own Bul. They had arrived at that stage 
when it was recognised that the electrical industry was now handicapped 
by legislation which ought to be modified. The London electrical com- 
panies could not carry on their business to the best advantage while they 
were hampered by the uncertainty of the possible results of future 
purchase. 


The resolution was then carried unanimously. 
` . . . . . a * 
The retiring directors (Mr. W. Harrison Cripps. Admiral of the Flect 


Lord John Hay, and Mr, James Carr Saunders) were then re-clected, as 
were the retiring auditors (Messrs. Deloitte, Plender, Griffiths & Co.). 


A vote of thanks to the chairman, directors’and the mechanical staff 


was then approved, and the proceedings terminated. 


Chelsea Electricity Supply Co. (Ltd.) 


The ordinary general meeting was held on Thursday last week, Major 


W. F. Woops, J.P., presiding. 


The SECRETARY (Mr. N. T. Cluer, KF.C.1S.) having read the notice 


convening the meeting and the auditors’ report, 


The CHAIRMAN said: In the absence of our chairman, Mr. Davies, 


who is doing useful service in connection with the Red Cross in France, it 
devolves upon me to address you. My principal subject is the effect of 
the war on the present position and future prospects of the company. 
During the part of the vear previous to the declaration of war in August 
last the number of units generated and sold showed a very satisfactory 
increase and revenue was growing steadily, but in the latter part of the 
vear the restrictions imposed on street lighting have caused a consider- 
able shrinkage in the sale of current. 1n the first half there was an in- 
crease of 40.032 in units sold. about 2 per cent., compared with the first 
half of 1913, but by the end of the vear this was converted into a decrease 
of 108,083 units, or about 24 per cent., compared with the previous year. 
Add to this the increased price of coal, from 25 to 30 per cent., coupled 
with the difficulty of obtaining regular supplies, causes the directors to 
prepare vou for a possible falling off in the net profits in 1915. Unfor- 
tunately. the immediate outlook, so far as coal prices are concerned, is not 
encouraging, but the Government are taking steps to give electricity 
supply undertakings assistance in deliveries, and we hope to reduce the 
expenditure by using more oil fuel : 1 connection with the Diesel plant. 


Notwithstanding these adverse circumstances, the receipts and expen- 


diture are practically the same as in 1913, and the net amount available 
for distribution after payment. of interim dividends and debenture 
interest is £29,058. After placing the usual amount to reserve for re- 
newals and depreciation and the debenture stock redemption fund, writing 
off £1.089 from cost of extinction of founders’ shares, and £1,429 from the 
cost of investments, the directors recommend the same dividends as last 
year, carrying forward £3,100. 12s. 5d. 


There was considerable delay in getting our Diesel plant to work. 1t 


is still in the hands of the contractors, and certain questions with them are 
still outstanding. The engines have, however, been at work during the 
latter part of 1914, and we believe that our anticipations in regard to their 
effect in reducing our fuel costs will be fully justified. We propose to 
utilise this portion of the plant to a considerable extent during the current 
vear. The amount paid to the Central Co. for current purchased has 
been £1.077, against £641 in 1913. The increase in 30-watt connections 
during the year was 7.854, and but for the untimely circumstances of the 
war would doubtless have been considerably increased. The bills pro- 
moted by London County Council and several of the London companies 
for dealing with the centralisation and control of the supply of electricity 
in London having been withdrawn, it is not necessary for me to make apv 
observations upon them. Thirty-four of our men out of 122 have joined 
the Colours, or more than 25 per cent. of the staff. The directors have 
made provision for their dependents, with a promise of reinstatement on 
return. The thanks of the shareholders are due to all the members of 
both the indoor and outdooor staff who, during a very difficult time, have 
loyally carried on the work of the company. I now move the adoption 
of the report and accounts and the declaration of the dividends set out 
therein. 


Mr. H. R. BEETON seconded the motion, which was carried unani- 


mouslv. 


The retiring director (Mr. Stanley Beeton) and the auditors were re- 


elected. and a hearty vote of thanks to the chairman and directors ter- 
minated the proceedings. 


AUTOMATIC TELEPHONE MFG. CO. (LTD.)—The profit for 1914 


amounts to £38,247. 15s. 1d., and with £3,218. 11s. 4d. from 

total is £41,466. 6s. 5d.  Deducting directors’ fees (£2,450), pu Be hela 
on patents, goodwill, buildings, plant and machinery (£5 760), amounts 
written off underwriting commission on shares (£3,500) and preliminar 
expenses (£1,700) and dividend on preference shares (£12,000), the avail, 
able balance is £16,056. 6s, 5d. The directors recommend payment M 


nag i Mn 
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dividend on the ordinary shares at rate of 3 per cent. (less tax) for 1914 
(£10,800). leaving to carry forward £5,256. 6s, 5d. During the vear more 
progress has been made in the installation of automatic telephone equip- 
ment and the general business of the company has been satisfactory. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—The directors’ report 


for 1914 states that, after paving all manufacturing costs and expenses of 
administration, the net profit is £16,231. 15s., and with amount brought 
forward (£4,108. 9s. 3d.) the total available balance is £20,343. 4s. 3d. 
The board recommend that £5,000 be placed to reserve and £1,500. to 
depreciation reserve, that the preference dividend of 6 per cent. for the 
year and a dividend of 7! per cent. on the ordinary shares (3 per cent. 
of which was paid in September last) be paid. also extra remuneration to 
directors (£236. 18s. 7d.), leaving to carry forward £3,477. 11s. 2d. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—The profit for 1914 

amounts to t277,428. 2s.. and with £98,266. 14s. 7d. brought forward 
the total is £375,604. 16s. 7d. Deducting directors’ and debenture 
trustees! fees and remuneration to Works’ Committee (£5.315). interest 
on first debenture stock (£22,500) and second debenture stock (£10,000), 
depreciation on buildings. plant, &c. (£25,000), amounts transferred to 
reserve account (£50,000), to special reserve account (68,500) and to first 
mortgage debenture stock redemption account (£5,000), and pension fund 
(£25,000), the dividend on the preference shares (£30,000), and the 
interim dividend on the ordinary shares to June 30, 1914 (£20,000). the 
sum of £174,379. 16s. 7d. is available for dividend. "The directors recom- 
mend payment. of a further dividend of lls. per share on the ordinary 
shares, making with the interim dividend already paid a total of 15 per 
cent. for the vear 1914. (£525,000). carrying forward £119,370, 16s. 7d. 
There has again been an increase in the volume of trade compared with 
last vear, resulting in an additional profit of £30,077. 
CARMARTHEN ELECTRIC SUPPLY CO. (LTD.) At the recent meeting 
the report for 191-4 stated that the profit was E293 after providing for all 
charges. ‘The directors had paid an interim dividend on the preference 
and ordinary shares at rate of 5 per cent. per annum. After paving in- 
terest on debentures, &c., and the interim dividend. and setting aside 
£400 as reserve for renewals of plant. and writing off £150 from commis- 
sion and brokerage account, the balance was €281. 12s, 6d., out of which 
they had paid the preference dividend to Dee. 31. 1914. and they recom- 
mended a further dividend at rate of 5 per cent. on the ordinary shares 
for the second half-year. ‘Phe number of consumers was 444, compared 
with 374 in 1913. 

COUNTY OFLONDON ELECTRIC SUPPLY CO. (LTD.)— Mr. J. B. Braith- 
walte, who presided over the meetmig on Monday, said that the company 
had purchased a block of shares in the South London Electrie Supply Co, 
and there was some probabilitv that the two companies would be brought 
during the present. year, into closer relations. The capital expended 
during the vear was £167,915, of which £94,917 was for mains, including 
a considerable expenditure upon a new inter-connector between the City- 
road and Wandsworth stations. In spite of five months of war in 1914 
the total earnings had increased by £18,410, of which €13,845 represented 
enlarged. receipts from sale of current A final dividend of 9 per eent. 
per annum for the half-year would be paid and the balance carried for- 
ward would be increased by £5,458. The new applications represented 
5,205 kw., against 4,137 kw. last vear, the added consumers being 1.897, 
making a total of 24.212. The number of units sold had increased hy 
2,269,418, or nearly 9 per cent. The Associated Bournemouth Company 
had maintained its dividend to 7 per cent.. and the Associated Coat bridge 
Company had increased its business by L8H kw. Having dealt with the 
projected Bills relating to the electric supply question in London, he said 
that he and his colleagues had got a clear view as to what was the proper 
policy to follow, and they would forward the unification of electricity 
supply in London by every means in their power. They had acquired 
a very large area in the Romford district, and he hoped that next vear 
they would be able to report. progress there. The increased price of coal 
had caused the gas companies to raise their charges, and he thought that 
their company might possibly find it necessary to ask its consumers to 
share the burden of the higher costs of coal while the war lasted. So far 
in the current year the record of jast vear had been slightly improved 
upon, the applications for new business being somewhat greater and the 
sales having increased by about 4 per cent. 

FARNHAM GAS & ELECTRICITY CO - -At the recent meeting the chair- 
man (Mr. A.J. Nash) said that the total receipts during J914 were £16,853. 
against £15,000 jin 1913. aud expenses £12,680. Is. Xd.. against 
£12,239. 17s. 2d. Both branches of the business (eas and electricity) had 
had a most satisfactory increase, and 109,388 units of electricity were 
sold, avainst 67.927, and extensions were about to be carried out at the 
electricity works. A provisional order had. been obtained. conferring 
powers to supply electricity to the Frensham ward of the parish of 
Frensham, aud giving facilities to raise further capital Ht was proposed 
to pav a dividend at rate of £7. 14s. per cent. for the vear. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)- Tlie directors? report 
for 1914 states that the company continues to make satisfactory pro- 
gress, At Dee. 31. 1914. the equivalent of 145,943 8 cp. lamps was 
being supplied, an increase of 6.843 8 c.p. lamps over t913. An agree- 
ment has been entered into with Cheriton Urban Comneil for the supply 
of current to certain. premises in Cheriton. which adjoins the company’s 
area of supply, and application is being made to the Board of Trade for 
their approval to the agreement. "Ehe directors hope to be able to obtain 
a remunerative business in the distri? in the near future. Including 
receipts from hired installations, the profit on revenue accounts amounts 
to £19,145. ds. 3d. With £538. 4s. 5d. brought forward and interest aud 

installation protits, and after allowing for interest on debenture stock 


x 


and dividend on preference shares, the balance is £13,098. 16s. 10d. An 
interim dividend at rate of 6 per cent. per annum has been paid on the 
ordinary shares, and £5,660. 17s. 10d. has been placed to depreciation 
fund and £2,500 to reserve fund ; and the directors recommend pavment 
of a dividend at rate of 8 per cent. per annum (less tax) on the ordinary 
shares for the half-vear (making 7 per cent. for year), which will require 
£2,000, leaving £1,437. 19s. to carry forward. 

JARROW & DISTRICT ELECTRIC TRACTION CO. (LTD.)—''he chairman 
(Mr. S. H. Day? presided at the recent meeting and stated that an 
improvement which allowed of a 31 per cent. dividend, compared with 
2) per cent. in 1913, was satisfactory. There was reason to believe it 
would be at least maintained. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—After transferring £1,000 
to reserve the directors recommend a dividend of 4 per cent. per annum 
for the past half-year. The equivalent: of 5,735 S-c.p. lamps was con- 
neeted during the vear, bringing the total to 46,543. 535,526 units were 
sold, against 504.247 in 1913. Phe balance to be carried forward is £728, 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) -—The accounts for 1914 
show a gross profit. of £21,521. 18s. 9d. After debiting interest and 
London Office expenses, making provision for debenture stock sinking 
fund and transferring €7,000 to depreciation and renewal fund, there 
remains £9,300. 3s. 10d. With £3,320. 16s. 3d. brought forward the. total 
is £12,621. The directors propose to pav a dividend of 6 per cent. per 
annum on the preference shares, whereof an interim dividend was paid in 
September £6,000), and a dividend of 5 per cent. per annum on the 
ordinary shares (£2.863), and to write off from the cost of issue of new 
preference shares (£500), leaving £3,258. Os. Id. to be. carried forward. 
The tratte reecipts show an increase of 3-5 per cent. upon 1913. Down 
to the end of July the increase was 8-7 per cent., but since that date the 
receipts have suffered on account of the outbreak of war. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—At the meet- 
ing on Tuesday, Nir J. H. Armstrong presided, and said that the results 
had been satisfactory, especially when they bore in mind that for some 
months of the year they had been working under abnormal conditions. 
The Northumberland area did not suffer so much as the Durham area, as 
in Northamberland they had large demands made upon them by local 
companies manufacturing war and other material for the Government. 
There was a considerable falling off in the general consumption, and par- 
ticularly in connection with the collieries, but that falling off in general 
consumption really was a great. benefit to them. Had all the business 
remained normal it seemed almost impossible that they would have been 
able to meet the Government requirements in the manufacture of war 
and other material without having to cut down a considerable portion 
of the current to the general consumer, They would have had todo so, 
because when the Government made an order for plant it meant that 
they had to have the first claim on the output. The difficulties were 
increased by the fact that HE per cent. of the employés, who were skilled 
experts, had joined the Services. [t had been a matter of continuous 
running night and day in their works, and tlie absence of these men had 
thrown an enormous responsibility on the others, They might con- 
gratulate themselves, not only on having got through a very difficult 
time. but in solving a very difficult problem, and on the benefit the com- 
pany had proved to the country during what might be termed a tem- 
porary crisis. 1t showed the advantages of a large supply company such 
as theirs, and had the company not been in existence the effect upon the 
war would have been most serious, because if local individual companies 
manufacturing for the Government had been depending upon their own 
private supplies, and if they had had to order plant to meet their requite- 
ments, they would not have got it for at least a year. if not longer, Their 
company, however, were able, owing to the flexibility of their plant, to 
give a large load and to keep everything going. There was no reason to 
think that the results of the current vear would not be satisfactory. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—The 
revenue for 1914 was £33,398. 7s. and the expenditure (including £1,600 
for debenture interest and £1,500 placed to renewals account) amounted 
to £20,024. "s. 4L. leaving a net profit of £7,373. 19s. 8d., and with 
£107. 6s. Td. brought forward the available balance was £7,521, The 
directors propose to place £1,000 to reserve fund, to pay the dividend on 
the 5 per cent. cumulative preference shares for the vear (£2,500) and a 
dividend at rate of 6 per cent. per annum on the ordinary shares (£3,000), 
carrying forward £1.021. 5s. 9d. During the past year £501. 6s, 4d. was 
expended on capital account, and the total capital expenditure is 
£159,555. 3s. 9d. 

SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.)—The profit for 1914. 
including €1,098 brought forward, was 6,994. and after paving £104, 
for interest on debentures and an interim dividend at the rate of 4 per 
cent. for the half-vear. (£700) the balance was £5,250. 7s. 8d. The 
directors recommend that a furtherdividend at the rate of 8 percent. for 
the half-year be paid, making, with the interim dividend, 6 per cent. for 
the year, and that €2.400 be earried to reserve, leaving £1,450 to be 
carried forward. At the meeting last week Mr. F. E. Gripper presided 
and said they had had quite a good vear. In spite of the war and coa- 
transit diffienlties it had been the most successful year they had had. 
Their receipts were £138 more than in 1913, while expenses of running 
were only £88 more. But for existing conditions the directors would have 
been JUstitied n paving another | per eent.: the more prudent eoursc 
was not to increase the dividend but to strengthen the reserve fund. 


SOUTH LONDON ELECTRIC SUPPLY CORPN, (LTD.)—The gross receipts 
for 1914 have been £55,030. 5s., while expenditure has been £25,430. 18s. 4l. 
leaving a profit balance of £29,599. 6s, 8d. With £727. 13s. 1d. brought 
forward the total amount available is £30,326. 19s. 0d. After placing 
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to depreciation account £5,416. 9s. and writing off special items capital 
account the sum of £978, also making provision for the dividend on 6 per 
cent. cumulative preference shares due Oct. } last and accrued to end of 
1914, debenture and other interest accrued, &c. (£14,428. 8s. 7d.), there 
remains £15,898. 112. 2d, The board recommend payment of a dividend 
on the ordinary shares at the rate of 5 per cent. for the vear (£13,000). 
carrying forward £2,808, lis. 2d. During the year new connections 
representing the equivalent of 38.742 (35 watt) lamps, or 1:355 kw., were 
added to the company's system, making a total of 340,806 (35 watt) 
lamps, the equivalent of 11.900 kw. The units sold were 6.153.241. an 
increase of 412,015, or 7-2 per cent. over previous year. The ratio of 
total costs to revenue is 16:2 per cent, 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD ). - 
At the meeting last week a dividend at the rate of 8 per cent. per annum 
was declared, and £15.00 E was carried forward. Mr. E. L. Pease, who 
presided, said that since August there had been a decrease in the amount 
of waste heat obtained at some of the stations. The decrease compared 
with the corresponding period of 1913 represented in units of electricity a 
reduction of about 7 percent. He would not venture to forecast as to the 
ensuing year. Their supplies of waste heat depended largely upon the 

-egular working of coke-ovens and blast furnaces, and if that business was 
Beriously affected they also would be affected. The directors had re- 


“tently had under consideration the advisability of installing additional 


plant at Weardale power station, and they had also made arrangements 
to erect some further plant at Grangetown station, with the object of 
maintaining a greater output from the plant installed there. The expen- 
diture involved (between £35,000 and £40,000) would he within the com- 
pany 3 available cash resources. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.)—4At 
the meeting last week the directors’ report stated that further progress 
had heen made during the vear, the connections having risen. from 
63.250 to 68,306, equivalent 8 c.p., an increase of 3.056 8 c.p. lamps. 
Including £169. 3s. 2d. from previous year, the profit was £6,505, 185. 6d., 
and after paying interest on debentures and outstanding accounts 
(£3.321. 125. 10d.) the balance was £3,184. 5s. 8d... Payment of a dividend 


at rate of 21 per cent. for year was declared (£1,000) and £2.000 placed to 


reserve for renewal account, leaving £184. 5s. 8d, to be carried forward, 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. — 


NEW COMPANIES. 


DAVID WILSON’S PATENT NOISELESS WINCH CO. (LTD) (139.121.)— 
Rog. Feb, 22, capital £25,000 in £1 shares, to carry on the business indi- 
cated by the title and that of electrical and mechanical engineers, manu- 
facturers and sellers of machinery, and to adopt an agreement with D. 
Wilson, Private company. Rey. office, 38, Drury-buildings, Water- 
street, Liverpool. | 

ELECTRODES (LTD.) (139,4122.)—-Reg. Feb. 22, capital £10,000 in £1 
shares, to carry on the business of manufacturers of and dealers in appa- 
ratus and appliances for the production of light in reflectors and pro- 
jeetors, electricians, engineers, &c. Private company. First directors 
are A. M. Billington (permanent) and others to be appointed by sub- 
scribers (Messrs. A. M. Billington and A. M. Hay, jun.). leg. oflice. 
Sutfolk House, Laurence Pountney-hill, EC. ' 

SMITH & MORTIMER (LTD.) (139.485.)—Reg. Feb. 26, capital C1000 
in £1 shares (210 preferred '* A," 30 preferred '* B” and 760 ordinary), to 
carry on the business of electrical engineers, automobile and accessory 
manufacturers, engineers, founders, &e., and to adopt a specified agree- 
ment. Private company. First directors are H. Mortimer, C. H. M. 
Smith, H. W. Mortimer and S. J. Mortimer (all permanent). 


MORTGAGES AND CHARGES. 

BISHOP CASTLE ELECTRIC LIGHT & POWER CO. (LTD.)— Particulars 
of £500 debentures, created Feb. 8. 1915, have been filed, amount. of 
present issue being £180. Property charged, company’s undertaking and 
property, present and future, No trustees. ` . 

C. H. EDWARDS (LTD.)— Particulars of €1.000 debentures, created 
Feb. 26, 1915, have been filed, amount of present. issue being £300. 

operty charged : Company's undertaking and property, present and 
future. No trustees, : 

E. 8. CO. (LTD.) (139,230. )}—Particulars of £2.000 debentures, ereated 
Feb. 11, 1915, have been filed, whole amount. being now issued. Pro- 
perty charged: (Company's undertaking and property, present and 
future, No trustees, ` 

FOSTER ENGINEERING CO. (LTD. )— Issue on Feb. 10,109 U5.0f €2.208. 7s. 2d. 
debentures, part of series of which particulars have been filed. 

SHIPSTON ELECTRICAL CO.(LTD.)— Particulars of £200 third debentures 
created Feb, 20, 1915, have been filed, whole amount being now issued. 
Property charged : Company's undertaking and property, present and 


future. No trustees, | 
RECEIVERSHIP. 
CO. (LTD.)}—Notice of appointment of J. E. 


LESTER B. BETTS & 


Myers, Trafalgar-buildings, Northumberland-aveuue, W.C., as receiver 


on March 5, 1915, under powers contained in instruments dated Dec. 2 
and Oct, 28, 1914, has been filed, 


CITY NOTES. 


epee 


MEMORANDA (March 17).—Bank rate 5 per cent. (since Aug. 8, 1914. 
Consols 684. Consols Pay Days April 1 uud May 5 Stocks and Shares 
Ticket Days Mar. 25 and April L3. Pay Days Mar. 26 and. April 14. 
Price of silver, 23 1? d. | | 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)- Mr. Alex. 
Spencer, a director of Messrs. George Spencer Moulton & Co. (Ltd), las 
heen elected a director of this company, 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD)--The number of units 
sold to consumers during the five weeks ended Jan. 29, 1915, amounted 
to 1.254.082, comppared with 1,387,896 in the corresponding five weeks 
of T914. The decrease is attributed to general slackuess of business 
owing to the war. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)—Vhe directors have de- 
elared a dividend of 13 per cent. for the quarter ending March 31 on the 
common stock and a dividend of 31 per cent. for the six months to 
March 31 on the preference stock. 


ELECTRIC CONSTRUCTION CO. (LTD.)—Mr. David Willock has been 
elected to a seat on the board of this company rendered vacant by the 
death of Mr, William Bulloch, 


HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors recommend a dividend of 6 per cent. on the preference shares for 
the past year, after allocating £1,000 to depreciation account, £1,500 to 
suspense account and carrying £1,421 forward. 


HYDRO-ELECTRIC POWER & METALLURGICAL CO. (LTD.)—The reso- 
lution submitted to the meeting of debenture holders in connection with 
the exchange of bonds for Tasmanian +} per cent, stack was duly passed. 


MIRRLEES, WATSON & CO. (LTD.)--The debit balance for 1914 (after 
providing for depreciation, interest, directors’ fees, &e.) amounts to 
£12,045. Deducting credit balance brought forward (£5,503), the 
balance at debit of profit and Joss account is £7,145, 


RAMSGATE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The gross 
profit for 191-4 (ineluding £1,034 brought forward) was £5,070, A divi- 
dend of 5 per cent. has been declared, (1,200 has been placed to reserve, 
and £1,524 carried forward, 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The «directors 
having declared the dividend on the 6 per cent. cumulative: preference 
shares for the half-year to April V next, payment. of same will be duly 
made on that day. 


SOUTH STAFFORDSHIRE TRAMWAYS CO. (LTD.)—'l'he accounts for 1914 
show an available balance (including £603 brought forward) of £3,728. 
The directors recommend a dividend of 32 per cent. on the preference 
shares, the same as for 1912 and 1913, leaving £843 to be carried forward, 

WEMYSS & DISTRICT TRAMWAY CO — The report states that, after 
adding £200 to redemption fund and £1.250 to depreciation reserve, the 
profits for 1914 was £4,850. A dividend of F4 per cent, on the ordinary 
shares is proposed, carrying forward €1,580. 


ELECTRICAL COMPANIES’ SHARE LIST. 


What were known as “ official quotations " are not now issued, but 
we give below the latest prices at which actual transactions took place 
on or before Wednesday, March V7. The greatest care is taken in compiling 
these figures, but the difficulty of verification is now much increased. 


Last | m N |. Price Rate H 


g Divi- NAME. /.. Wed., PER CENT. GRUB 
Gi DEND March I7. YIELDED. ` SE: 
| Electricity Supply. £ s. d. 
10 5/0 : Bournemouth & Pcole E.L. Ord. ......; 101 6 18 3 Mar, Sept 
5 4/6 . Brompton & Kensington Ord.......... i 83 ,5]14 9 Mar, Sept 
St. 4% | Central Elec. Supp. G. Deb. St ....... 901 '4 8 5 "T 
St. 4% ! Charing Cross West End & City Debs... 90 4 8 6 Jan, July 
5 2/34. Do. Ales Pret iens dux. RUPEM 4% 516 e 
10 9", : City of London Elec. Lt. Ora. ........ 14b 16 2 6 Feb, Aug, 
10:6/0-* Dor O Prei sitsa sehr ERE cons 12} 416 0. Mar, Jly 
Sto a Doe Slo DoBoStic-es vex RA basse sen | 110 . 4 10 10 , Jun, Dec 
10; 6/0 | County of London 6% Pref. .......... ll 9 411. Feb, Aug 
St.| 44°o| Do. 2nd Deb. ........lee eene 98 | 4 11 10 My. Nov 
St. | 43%) Edmundson's Elec. Supp. 419$ Debs... 791 | 513 2 | July 
5 9% | Kensington and Knightsbridge Ord. .. 7At 6 42 Feb, Aug 
5 | 3/0 , London Elec. Supp. 6% Pref, ........ 4dt 6 4 8' te 
St | 49%% Do. 494 Mort. Debs. ...... VES. ad 87i | 410 5' Jan, fly 
5| 34%! Metropolitan E. Supp. Ord. ........ 3% (9 910. Mar, Aug, 
St.) 4165] Do. IstMort. Deb. .............. 965.413 3) Jan, Jiy 
..| 6°9 | Newcastle & Dist. E.L. 6° 2nd Dbs .. 99$ ,6 0 7. Mar, Sept 
St. | 5% | Newcastle-on-TyneE.S.5?,2dMt.Db.St| — 100 5 0 0 Mar.Sept 
1| 6% | North Metropolitan E. P. Supp. 6% Pref À 510 4. Apl, Oct 
St.| 5% | South London E.S. \st Mort. Debs... 95 15 5 3| Jan, Jly 
St. 41^, | Urban Elec. Supp 4195 Db. St. , ...... 83 5 8 5 Apl, Oct 
5| 9°, | Westminster E.S. Corp. Ord. ........ 7i 6 0 O , Mar, Sept 
5| 44°] Do. 41% Cum. Pref. ....... Less 4j | 414 1° Jan, Jly 
Electric Railways & Tramways. 
St. | 5% | British Elec. Traction 5% Debs........ 864 5 15 31 Anl, Oct 
St, 6%| Do. 6° Cum. Pref. ...... liso. 71 |8 9 O| Feb, Av 
St. | 4% | Central London Guar. Assented Ord... 76 9 5 3 iem 
St. | 4% | Do. do. Assented Def. Ord. .. 74t 157 9 = 
10| 51?$! Lanarkshire Tramways ..... piesa — 91 5517 11| Feb “Aug 
LI 


fEx dividend or interest 


Ti 
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ELECTRICAL COMPANIES’ SHARE Li8T.—Continued. 


Price, RATE 

$ Divi- NAME. Woi., PER CENT, a Ai 

Ug) DEND March 17. | Yievvep. | 
| Electric Railways and Tramways. —co»t. £ s. d. 

“10 io London Electric Ry. Ord............. i5 1514 3 Jan, July 
Dt. co Dos: 3493 Pref oes p iiaa 6? 6 9 0 Mar. Sept. 
St. Do. 49, Debs... ceres er ce. | eE | 411 6! Jan, Jly.- 
et, isa Metropolitan Ry. Con. Ord............ | 303t 32 F) Feb, Aug 
3t. | 319, DOs. diva Prete. oeeo ea i 79t 4 8 7 Feb, aug 
St. 34%) Do. 34°) Convertible Pref, ........ |; 7 70 1411 9 Feb, Aug 
St. 34%) Do. Jio A Debs, ic cncesctein esa | 84 '4 3 4 Jan, July 
St. | Sito Do. 31% Debs. cc corre rro eos | 851. 4 2 1. Jan. July 
St. Metropolitan Dist. Ry. Ord..........- | 12 .. | Feb Auz 
St. 490. Do. 4% Prior Lien............ eee 94} | 4 4 8 | May, Nov 
St. 4470 Do. 44%, FUStPISD OS eienen easi i JP 515 65 Feb. Aug 
St. 695 | Do. 6° Perp. Debs...........2.... ' 133} 4 9 9| Jan, July 
St. 4% | Do. 49; Debs. oenar sa side er Yue ' 89h 4 9 5| Jan, July 
St. 4% | Do. 48, Debs. (1903-5). ...s eseese. 891 4 9 S| Jan. July 
St., 4% | Do. o Guar. Stock. secos ec e 78 | 5 2 7|, Mar, Sept 

IO. - s. cde id E. Rys. of London Shares.. li = vs 
I9. i Do. AON errena RRES nis 3 m 
St, 6% | Do. 69,]nc. Debs. ce. eee eet 112i 5 6 4| Mar, Sept 

..l 6% | Do. 6o Inc. Bds,, with coup. 15.. 81 7 8 2| Mar, Sept 

el 48% Do. 44% Bis. ...... cece eee eee 101; 4 8 5| Jan, July 

5, .. | Yorkshire W. Riding Ord.......2.++.. vs March 

| Electric Manufacturing, &c. 

1! 1/0 | Babcock & Wilcox Ord. .............. 21 '6 1 10| Ap Oct 
l| 1/0 | Brit. Aluminium Ord............. sse 1X 44 6 Mar 
100; 5% | Do. Prior Lien Debs. .............. 961 5 3 6] Jan, July 

LF: Do. 695 Prelincnec dey edes Geeaeuwrs 4% 6 8 0 Jan. July 

9, 4/0 | Brit. Insulated & Helsby Ord. ...... ll: 6 10 9| Aug, Feb 

3/0 Do. 6?, Cum. Pre. esses seuss Sik 5 1 0 Jan, July 
l| 6° | British L.M.Ericssion Mfg. Cm.6?, Pref. l 6 0 0| Mar. Se 

2. 19°) Brit. Westinghouse Pref. ..........6-. | dà 713 9 Apri! 
© 5| 5:0 | Callender's Cable, &c., Co. Ord. ...... 11} 610 6| Jan, July 

$ 2/6 Do... Oo Prel. vua v RE oc ten tees +h 5 2 7| Feb, Aug 

1:159, | Castner Kellner a.v tossis Er OK ES 3h 114 2| May. Nov 
: l| 6% | Dick, Kerr & Co. 6°, Pref. ......... a3 7 14 10 Sept 
. 9 .. | Edison & Swan U.Elec.Lt.A. £3 pd..... ' i M Feb Aug 

1| 6% | Elec. Construction Ord............... s 919 Mav 

Bt. | 4% | Do. 4% Debs ...... cece eee nnn 70} 5 13 11] Jan, July 
10. 6/0 Genera! Electric 6^5 Pref. ses oso s vexs lOk | 519 3, Jun, Dec 

9 20° W. T. Henley's Teleeh. Wks. Co. O 1. .! 141 7 0 4| Feb, Avg 

5 2/3) Do. 44% Cum. Pref. ....... lessen. 4 4!3 6 is 
St. | 4499, Do. 95 Db. eco ese rene nin 9^ [413 9! Jun, Dec 
10: 5°, | India areas G. P. &c., Ord. «ese 9 | 511 1 Feb, Aug 
190, 495 Do. o Debs. «oe peered d uv UQUS 374 42 1 Anl, Oct 
12. 36/0 | Telegh. C & Main. xi & bonus 37 '6 9 8, Mar, July 
100 49, Do: -4k95 Debs- 2 ever Rana 95 4 4 3 Jan, JI 

1 124?5, Vickers Ord. —— Porc EPA 43 615 7 | May, Aug 

li 6d. D5. S% Prelude sete epe | à 413 6| May, Aug 
St. 4% Do. tst Debs; 7) 2teiieey «Xr OE 94 4 5 l| Jun, Dec 
100' 4495, Do. 44% 2nd Debs............... 102 4 7 9| Jun, Dec 

Telegraphs. | | 
30/0 | Anglo American 6% Pref. Ord......... , 1033 (515 8 'Fb.My,Auz,.N 

St 30/0. | Do. Def. Ord. oxo ocicas t RES 21% 6 18 9 |Fb,My,Auz.N 

St. | 4% | Commercial Cable 4°% Debs. .......4.- | 77V 5 3 3| Ja.Ap.Jly,O 
10| 10/0! Cuba Submarine 10% Pref........... 12t 8 3 4 vs 
5| 5/0 | Direct Snanish 109, Pref............. 7b 613 4 is 
10| 4° | Direct United Statez............e. We 6% 75 9 4| Ja.Ap.Jly,O 

St. | 25/0! Eastern Tel. Co. Ord. «sese 1231 5 8 11 Ja.My,Jly. S 

St. |17/6 Do: M95 Pref sosio dics ssx 72Y |416 6| Ja.My.jly,O 

St.| 495.1. Do. 4% Debs. ......sssesssoesreos 92 '4 7 0| May, Nov 

.St. | 4% | Eastern Extension Tel. Co.,4% Debs... | 92 4 7 0} Feb, Aug 
10; 2/6 | Do. Ordi «ces quur dX edo XR CO d E 12i 5 10 10 | Ja. An Jly.O 
10; 5/9 | Gt. Northern Tel. Co. with Coup. 6 .. 281 o 19 2° Ja. My. Jly 
l! 2/0 , Marconi's Wireless Tel. Co......... ids IH = 1017 5| April 
l 2/ | Do. 9,6 Pref ee ee ae EE Ke ae ee 1x 9 17 7 6 July 
10 1/3 | West India & Panama Orde was ays Ls, 915 0 May Nov 
10 6% Do. (st Pref. i9 VER ewes 7} 71410 May, Nov 
10 3/0 | Western Telech, DO. wed ka dex En yos 131 5 6 8 Mr. Jly,O.Dec 

Statr Dos 495 Deb. SE. saeu nra ase oe 93i 4 5 4, Jan, Dec 

Telephones. 

..| $2 | American Telephn. & Telgh. $100 Cap. 124} 6 8 8 | Ja.Ap.Jn.O 
«2 || 5% | Cuban Telephn. Co. 599 Bds.ssveeos re 60} 6 4 3| Jan, Jly 
1! 73d. | Monte Video Telephn. ane CQ Se ack "d $12 5 Nov. 

2 44°09) New York Telephone 419, Bds........ 95; 41! 0 | May, Nov 
1,9: Oriental Telephone Ord. ..... Maas | 53 3 A», Oct 

St. 470, De. DO- St e esse eee xus 66 413 4] Jan, July 

St. | 49% (0! Telephn. Co. of Egypt Db. St ........ 88 5 1 8| Jan, July 
5, 3/0 | United River Plate Ord............... oi O11 1I Apl, Oct 

| Financial and Investment. | 
10 6% ! GlobeTelegh. & Trust.......eceeeeees 103 5 7 0 zp.Dc.Mr. Jn 
10, 3/0 DOs. 695 Pl. rust asus dose RIO T 11} 15 3 3 |S5Dc.Mr.]n 
2.1 4°, | Mackay Companies $100 Pref........ - €9 | 5 15 11 Ja Ap jiv, 

100 6%, | Submarine Cable Trust Certs......... 12? 413 0] Apl, Oct 

Colonial and Foreign Railways, Tramways, &c. 

St.| 5°% Anglo Argentine Trams. 5% Debs. ...., 513 6 Jun, Dec 

St. 4195! Do. 4425 Debs ocoicrdiv o res Si 418 8) Jan, July 

St. 49$ Do. 4", Dets..... "M 84} 414 8, Jan, July 
5 2/9 Do. 5195 lst Pref cs es seio e men 4l 69 5 Jan, July 
5 2/9 | Do. 5}% 2nd Pref........... eee | 3:4 7 7 8 Jan. July 

100! $i} Brazilian Taon OP ursus e tore 52 11 8 7 | Fo.M.Aue.N 

100. $i Dor 6% Prek: as ce ten atico ae Ru 83 (6 16 4 | Ja Act. Jly,O 
5 4/0 | Brisbane Trams OTs svn es neiesten ed. 7. 514 3 May 
5! 2/6 | Do. 5% Cum. Pref. ........ sees | 4i 5 2 7| May, Nov 

St.. 4$°o British Columbia 41?5 Con. Debs. ....: got 5 6-3 Vs 
§ 3/0 | Calcutta Elec. Trams. Ord. ........... et 7 2 4 Mar, Sep 
... 5% | Havana Elec. Ry. 5% Bds........006- 884 .513 3! Feb, Aug 
5 3/0 Madras Elec. Trams 6°, Cum. Pref. .., 4h 699 e» 

100, 5% Manaos Trams 5% Debs. ... «esee | €9! 7 3 1 Jan, July 
es «+ | Mexico Trams Common Sti du Sa aes 34i | "n Fb.M,Auc,N, 
be on... Dor .595 BdS awstexesesee i c etn SI 916 1 Mar, Sep 

St. 4195 Montreal Street Ry. 4195 Debs. (1922). . 132 .410 90| Feb, Aug 
100 5%% | Rio de Janeiro Tram. L. & P. 30 yr. Bds | 77} l6 9 O! Jun, Dec 
100 44% Toronto Railway Co. 4j?o Bds ........ 941 |415 O, Feb, Aug 

Colonial and Foreign Electric Supply, & c. ! 

5| 3/0 Adelaide Elec. Supply 6% Pref......... 514 3 Mar, Sept 
961.59, Dos 595 Debits cimdiecwidteesedeteks sot 416 7. Jun, Dec 
19; 6/- Bombay E. o ATO? Pre. usce | 104 516 4! M 

5 3/6 Calcutta E. S. Corp. Ord oos | 6: 613 4 Apl, Oct 

52/6 | Do. 5%, Pref.. aon 0. sce cece ai l5 27) M 
-.| 7/2. Canadian Gen. Elec. Common St ...... 831 718 8 Ja. Anl. Jly,O 
St. | 5% Melbourne Elec. Sunply5% IstMt. Debs 102 418 O | June, Dec 
St. | 5% . Do. 5%, Cons. Deb.St...... ....-. «| 1024 417 7 | Apl, Ost 
d 5% Shawinigan Water & Power 5% Bds.. 101à 4 18 6! Jan, July 

L4 Oya Do. Cin. Stock eeu cn nase cesaeden 117i 5 1 Il | Ja.Apl.Jly,O 

St.) 44% Toronto Power 44% Debs. St. ........ 98 4 1L 10 | Jan, July 
St | 44° Do. 44% Cons. Deb. St... ii iiir 90 4 19 7 Mey, Nov 

1 TE Victoria Falls & Transvaal P. Ġo., oak 1 L » July 

m 54° 70 Do. 54% 2nd Mort. Debs Oe ae 6 11 11 n July 


t Ex dividend or ‘interest 


Messrs. J. 


METAL PRICES. 


date March 17. the following as the present basis prices of 


B. Garnham & Sons, 132, Upper Thamesstreet, L»ndas, ÈC., quote under 


t 

e 

an 

o 
oooooo 


New METALS. per Ib. 
Solid Drawn Brass Tubes. ecocoecp 1 Antimon eecwcemrscesese ÊO 0 0 
Solid Drawn Copper Tubes (EEE EES 11141. English *4»0609í602059729 £21 5 9 
Brazed Copper Tubes e*2500900098 1114. 
Brazed Brass Tubes cosececesece 124. | OLD METALS. 
Brass Wire ..... were eee eee ee ey | 9*3. Clean Scrap Copper werer ny | 
Copper Wire .....cvcecccecccccs n Braziery Copner Scrap. ....» 
Rolled Brass ...... eccct6209090 93Ed. | Clean Scrap Brass. *esoccc29d 
Brass Sheets ..ccccccsscocecece 101 Old Lead ee ee ee ee ee | 
Old Zinc "98 eeeeeeeonesesce 
per ton. Hollow Pewter escc009000009 
Copper Sheets e9o90000009€ £86 ie] 0 Black Pewter. evecesscvcece 
Spelter vase eese eC E ele £44 10 0 Gun Metal...isosoeeo toss 


Mr. A. Joseph. Earl-street, London-road, Southwark, London, S.E., quotes under dats 
March 16, the following prices of ScRAP METALS :— 


Aluminium Cuttings 
C ean Mixed Brass 


C'ean CODDST...s vs avene 


Braziery Copper 


esote@oeoesc eee ee 


Gun Metal....... S Wu 


£65 0 O0 


per ton. ' 


Lead (less usual Draft) ...... 


£43 0 O | Tea Léad.. iis vésosto von "A 


£61 O O 


Old ZG soi ve duae Ps ee 


£57 0 0 | Hollow Pewter «9999500009029 


ese £58 O O Snaped Black Pewter ...... 


ber ton. 
£21 0 0 
£20 0 O 
£32 0 0 
£120 0 0 
£90 0 0 


Mr. Joseph can supply solder at ths following prices per ton: Plumber'« Solder (in bar 
or strip). £75, Commerclal Tinman's Solder, £98 ; Blowpipe Solder, £108. 


ELECTRIC TRAMWAY & RAILWAY TRAFFIC RECEIPTS. 


LINE, 


Aberdeen Corporation ... 


Anglo-Argentine 


Ayr Corporation....... 
Bath Electric Trams. Ltd 
Birkenhead Corporation.. 

f Birmingham Corporation. 
Blackburn Corporation .. 


Bolton Corporation ...... 
f Bournemouth Corporation 
Brad& ra Corporation .... 


Brighton Corporation .... 
tBristol Trams & Carriaee 


Burmah E. Trams & Lte. 


Burnley Corporation ... 
Burton Corporation...... 
Bury Corporation ....... 
Calcutta Tramways Co. .. 
Camboorne-Redruth ..... 
Cardiff Corporation ...... 
Central London Railway.. 
Cork Electric Trams Co... 
Croydon Corporation .... 
*Derby Corporation seses. 
Dover Corporation. e.s...» 
Dublin & Lucan Railway . 
Dublin United .......... 
Dundee Corporation ..... 
East Ham Council ....... 
Erith Urban Council..... 
Exeter Corporation...... 
Glasgow Corporation..e.. 
Glossop Trams ...... «e. 
Gloucester Corpn. ......- 
t Halifax Corporation ..... 
Hastings Elec. Trams Co.. 
Hong Kong...... «een 
Huddersfield Corpn..... 
Hull Corporation ..... eae 
litord District Council.... 
Ilkeston Corporation..... 
Ipswich Corporation ..... 
Isle of Thanet Co......... 
Kilmarnock Corporation. . 
Lanarkshire Trams Co. .. 
Lancashire United ...... 
Leeds Corporation ..-.... 
Leicester Corporation .... 
Leith Corporation ...... 
Lincoln Corporation ..... 


LlandudnoxColwynBayR 
London Elec. Ry. Co. 


Maidstone Corporation.. 


Mersey Railway 
Nelson Corporation . 


Newport (Mon.) Corpn... 


Northampton Corporation 
Oldham Corporation ..... 
Perth (N.B.) Corporation. 
` Perth (W.A.) Elec. Trams. 
Portsmouth Corporation.. 


Ashton-under-Lyne...... 


Liverpool Corporation.... 
Liverpool Overhead Rly.. 


London County Une Ps 


London United.......... 
Lowestoft Corporation . Tm 


Manchester Corporation .. 


Newcastle-on-Tyne Corpn. 


Preston Corporation ..... 
Rotherham Corporation .. 
Salford Corporation...... 


Snanghai.. 


eeroeeceeveeee 


f Snerhield Corporation MEME 


Singapore Trams . 


"*9992025 


Soutnampton Corpn. .... 
Southend Cerporation.... 
St'lyb'dge, Hyde, &c., Jt. B. 
Sunderland Corporation .. 
Sunderland District...... 
Swindon Corporation .... 


Tyneside Tram Co. ..... 
Wallasey Corporation ... 


WalsallCorporation ..... 


Warrington Corporation.. 


West Ham Corporation. 
Wolverhampton Corpn.. 
_Yorkshire W. R. Trams. 


(a) These compari 


isons are t 
f includes omnibuses, &c, re with he corresponding period last year. 


$ Plus 2 dave 


` Week 
ended. 


Ma ren 


Fen. 
Marca 


oo 


po 


3 


12 1,609 


975 
1.439 


[nc. or dec. 


(a) No. ot Inc. or dec. 
EN wek. Amount, | fa — 
£ cuf 
+ 116] 41 67432 |+ 1,955 
— 8,773} 41 | 505416 |— 67.624 
— 7| 43 14,595 — 1,191 
— 57 | 10 6331 |- 75 
+ 3| 50 62,123 |— 2.21 
— 72| 50 61,554 |— 72 
+ 71 | 49 97,382 |- 1,992 
+ 32] SOt| 52420 |- 29 
+ 1,123 | 10 8401] |+ 8.331 
— R559 10 ia — R35.840 
— 36l 24 n = 
= 22| SO 14.561 |+ 19 
= 11| Sot | 65962 '— 1.919 
—*3.493 | 10 566.455 |- R47,095 
-+ 3| 10 121 |— 53 
+ 10 | 10 4,302 |- 197 
+ lo; 48 81.841] |+ 2487 
— 13 | 503 | 49384 | WS? 
+ 57 50 12.399 i+ 670 
— 2| 10 1132 |- 1? 
+ 177] 10 55.504 |+ 2,828 
+ 4| 43t | 54532 j- 1.180 
+ 218] &s0j 59443 |+ 8,982 
+ 17,167 |+ 428 
+ £27,066 E 6.031 
—c 1179 |- 137 
— 15.837 |— 104 
+ 108.033 |+ 2.81? 
— 6.961 |— 40 
— $1.062 $122.329 |— $14.155 
T 137,005 |+ 112241 
— 151.020 |— 4323 
+ 29.468 |+ 6,169 
— 6,187 |— 38 
— 21842 |— 378 
— 6,732 |— 1,18) 
— 6.874 |- 6D 
— 17.473 |— 98 
+ 15.00) |- 14 
+ 409,385 |+ 7,054 
— 28.941 T 526 
+ 30,300 |— 67 
2 6,150 |- 51? 
— hit 974 |- 2,293 
+ r^ + 375 
+ 2,145,339 {+ 113.014 
= 3,855 |- 343 
— 85),985 |— 19,18 
— 8931 |— 1423 
T 276.303 |+ 30178 
=- 39,787 |+ d 
+ 49 | 29.704 |t L 
— 109,091 |— 2,903 
+ 116.712 eL 
4 44900 + 1,725 
+ 49.856 |+ 3M 
— 245,814 |— 14256 
+ 484 | 394.350 |+ 10.966 
— $59,954 |+ $10,615 
+ 64.485 j+ 02 
= 46.599 | 1.254 
— 50j 35,873 |— 2765 
AT 70,263 I+ 202 
— 19 9769 | 99 
— 49 8.732 i+ oll 
T 9 4376 |+ 185 
— 50g | 60480 j+ n 
+ 6829 |+ 40 
— 48 20.998 j- 5 
4 494 | 139.280 |+ 5.199 
— 23 23228 |— 4l 
t al! 1559 '—— 80. 
° Party electrical. 
i Minus 3 days. us 3 deyè 
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portance during the 30 weeks of the great war. 
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NOTES. 


Radiotelegraph Developments. 

Is July lest vcar there was sitting in this country ihe 
Dominions Re val Commission to inquire into the trade. 
legislation, &c., of different parts of the British Empire, 
end on the subject of oversea communication by tcle- 
graphy evidence was tendercd by Mr. STANLEY J. GODDARD, 
of the Western Union System, and Mr. Goprrey Isaacs, 
of the Marconi Company. An abstract of this evidence 
will be found on another page of this week's ELECTRICIAN. 


The evidence of Mr. Gopparp was on the subject of leasing 


one of the Western Union cables for the Australasian ser- 
vicc, and it will be noted that Mr. Gopparp saw ro diffi- 


culty, when matters of detail between the parties concerned 


had been di: sposcd ot, in this lease being cffected on terms. 
Mr. Isaacs’ evidence was chio fly on the subject of the future 
dev clopments of radiotelegraphic communication, and was, 
as will be scen, of a distinctly optimistic character. In 
several respects the evidence reads rather like what is hoped 
for than as wha: experience over a number. of years has 
shown is likely to be accomplishcd. Certainly great suc- 
cess in many directions has been scored, and the usefulrces 
and facility of radiotelegraphy have been proved of vast im- 
Those who 
command the sca will certainly always possess a valuable 
servant in radiotelegraphy. 


| 


i 


| 


i 


| 


 NOTICE.—GOOD FRIDAY WEEK. 


s THE ELECTRICIAN "' will be p be published on THURSDAY next 
week, instead of on Friday. Communications intended for that 
issue must reach the Offices not later than WEDNESDAY MORN- 
ING'S POST. 

Alterations to existing Advertisements and Copy for new Adver- 
tisements must reach the Publisher as muc earlier zs po:s:ble, but 
not laterthan TUESDAY MORNING. Official Announcements and 
s Small ” Advertisements not later than 12 noon on WEDNESDAY. 


YET, in spite of Mr. Isaacs’ evidence, all experience goes 
to show that 1t is as the handmaiden of the older tele- 
graphic service that rediotclegraphy hes accomplished so 
much on land ; at sea its triumphs ar? brilliant indeed and 
without a rival. Radiotelegrephy has, of ccurse, quite left 
its swaddling clothes behind, and has long ago entered the 
field of practical work. It has accomplished great things ; 
it has further triumphs in store. But nothing that has 
happercd, and nothing that seems likely to happen, will 
alter the relative positicns of these two great sections of 
electrical endeavour. There 1s much in Mr. Isaacs’ evi- 
denee of interest to the world in gencral, and to the elec- 
trical community in particular. Every step taken in radio 
work is a step forward. Every edvance increases the use- 
fulness and adaptability of the radio service, until it is 
| difficult to realise how it would be possible to conduct vast 
warlike operations, such as are now procccding, without the 
aid of this, the latest, means of communication. The success 
achieved is one of which we may well be proud—that it has 
been gained without injury to the scnior serviecs of Jand and 
sea telegraphy is to the good. There are yet fresh fields to 
conquer by those who have the development of radio- 
telegraphy in their charge, and Mr. Isaacs’ evidence serves 
to show that the country which has been responsible in the 
past for the development of ocean telegraphy is destined to 

take a high place in connection with the great advance which 

the future holds tor radio working. Sir Riper Hacaarp’s 
examination of Mr. Isaacs prcvidcd just that elment of 
romance which seems inevitable where radio subiects are 
under discussion. It was unkind of Mr. Isaacs to b» so 
unaccommodating in his replies to the author of “ She.” 


— e 


Co-operation with Contractors. 

WE are glad to see that a definite effort is being made by 
the Electricity Committce of Gle asgow Corporation to co- 
operate with contractors in the running of a showroom. 


This is a welcome step. The primary object of the show- 


room is to provide facilitics, as usual, for prospective users 


-—— —— — — 
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to become acquainted with the apparatus, and to educate 
the public with regard ta the possibilities of. clectric ap- 
pliances. What makes the arrangement interesting is that 
the showroom is to bz run to a large extent for the advantage 
of contractors, and thus their customers will be afforded 


all possible facilities for inspecting apphances. 


undue preference. 


Department; morcover, they are to be audited by an 
independent auditor. | 

THE one stipulation which we ar sorry to see is that the 
hiring of apparatus is not to be undertaken from the show- 
room. The management is only io be free to lend appa- 
ratus for a short period to possible consumers under ex- 
ceptional circumstances. This, we think, is a mistake, as 
the progress of domestic applications must so much depend 
upon the possibility to hire out apparatus in competition 
with gas appliances. It is, however, encouraging to see 
some move made in the direction of co-operation. In these 
days it appears to us that co-operation is the key to success 
in many directions—not competition between a supply 
undertaking and contractors. This is being slowly appre- 
ciated in America, and no doubt in other countries. As an 
example, we may mention the arrangements recently made 
at the City of Rockíord, Illinois. Here the central station 
is about to employ five additional house-wiring salesmen, 
partly on a salary basis and partly on a basis of commission. 
An interesting point, however, is that the commissions are 
to be paid by the electrical contractors of the citv. By this 
means the contractors will securo at a low rate the services 
of five competent men for pushing business generallv, and 
thus by means of co-operation both the electricity under- 
taking and the contractors will benefit. 


SEE o Qc ene 


Royal Engineers (T.F.)— The following appointments have 
been made :-— 


London Electrical Engineers : Ernest C. Levett and Sapper Geo. E. 
Owles to be Second Lieutenants. 


Devonshire (Fortress) Engineers: No. 4 Electric Lights Company ; 
Secoad Lieutenant W. J. Matthews to be Lieutenant (temporary). 

London Street Accidents.—A Home Office return has 
been issued relating to the street accidents which occurred 
in London during the year 1914. The total number of fatal 
accidents during the year was 637, as compared with 579 in 
1913. Of these, 126 were caused by horse-drawn vehicles, 
493 by mechanically-propelled vehicles and 18 by pedal cycles. 
The non-fatal accidents numbered 25,239, of which 14,638 
were caused by mechanically-propelled vehicles, 5.578 by pedal 
eveles, and 5.023 by horse-drawn vehicles. The non-fatal 
accidents in 1913 were 18,944. Motor omnibuses were re- 
sponsible for 148 deaths. mechanically-propelled tramcars for 
37. and other mechanically-propelled vehicles for 308. Of the 


A working 
arrangement is to be entered into whereby the contractor 


will receive on any sales one-half of the discount, which he | 
would have received from the makers had he sold to his 
customers direct. Sales are to be at list prices, and, as far 
as possible, sales initiated in the showroom are to be com- 
pleted through the contractor by whom the customer was 
introduced. Also, all wiring work resulting from inquiries 
at the showroom is to be done direct bv contractors without, 
In order to have everything above 
board, separate accounts are to be kept and to be separately 
shown in the annual accounts of the Corporation Electricity 


—————M—————M—ÓR—— 


non-fatal accidents, 3,007 wore caus?l by motor omuiibusss, 
3,171 by mchanicclly-propslled tram?ars, and 8.46) by other 
mechani^ally-propelled vehicles. In the City of London ther? 
were 19 fatal street accidents, as ag inst 17 in 1913, and 1,253 
non-fatal, as against 1,210 in 1913. N».d»^fiuit? information is 
given as to the effact of the diminution of lighting on the 
number of straat accidents, except what can b» gathered from 
the increase in the figures taken throughout th? year. 


Accident at Carliff Power Station.—-An unusual accident 
occurred at 6:25 p.m. last Sunday evening at the Roath-road 
power station of the Cardiff Corporation electricity department, 
caused by the bursting of the flywheel attached to No. 8 engine. 
The station supplies current for the whole of the tramway 
system, as well as part of the lighting load. The lighting was 
restored at eight o'clock the same evening by batteries at the 
Haves station, and a restricted tram service was commenced 
on Wednesday. Considerable damage was done to the roof and 
side of the building, and also to part of the switchboard. The 
engine immediately opposite was also damaged, and a large 
20 in. water pipe was broken, thus causing great difficulty 
owing to the flooding of the engine room. The foundations 
of the engine were severely affected by the shaking and flooding. 
Fortunately no one was injured by the accident. No ex- 
planation is given as to what caused the engine to race suffi- 
ciently to burst the flywheel. Some idea of the force causing 
the damage may be obtained when it is stated that the fly wheel 
weighed over 70 tons, and the direct-coupled generator a further 
60 to 70 tons, both of these being shattered and hurled in all 
directions. One portion of the flvwheel was hurled through 
the roof of the engine house and dropped through the roof of 


the boiler house on to the one boiler in the place which was not 
under steam. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. C. C. Hawkins contributes an article entitled * Note on High- 
speed Commutator Construction ` (p. 846). 

Mr. P. D. Leake contributes an article on “ Annuity or Sinking 
Fund Theory of Plant Depreciation " (p. 856). Our Leading Article 
comments on this question (p. 851). 


We give in abstract a Paper on “ Telephone Troubles in the 
Tropics,” by Mr. W. L. Preece, read before the Institution of Elec- 
trical Engineers last night (p. 812). 

An article on “ Some Defects in Tungsten Lamps," by Mr. P. 
Eydam, is abstracted (p. 843). 

A Paper on the “ Distribution and Rise in Temperature in Field 
Coils,’ by Messrs. Magnus Macleen, D. J. Mackellar and R. S. Begg, 
read before the Scottish Section of the Institution of Electrical 
Engineers, is given in abstract (p. 845). 


We give an account of the discussion, which took place at Man- 
chester, on Mr. C. P. Sparks’ Paper oa “ Electricity Applied to 
Mining " (p. 849). 

We also give an account of the discussion, which took pl a 
Birmingham, on Mr. W. R. Cooper's Paper on “ Electric Cooking. 


We re>roduce extracts from a report on the evidence taken before 
the Dominions Royal Commission appointed to inquire into the 
natural resources, trade and legislation of certain portions of His 
Majesty's dominions (p. 850). 


Companies’ Meetings and Re ports.—The meetings reported beni 
those of W. T. Healev's Telegraph Works Co., the Direct Spans 
Telegravh Co., South London Electric Supply Corpn., Madras Elec- 
trie Tremwazs (1904), British Insulated & Helsby Cables, Altrm- 
cham Electric Supply, Automatic Telephone Mfg. Co.. Bath zd 
Tramwavs, Bournemouth & Poole Electricity Supply Co., Bntis 
Electric Transformer Co., British L.M. Ericsson Mfg. Co., Brompton 
& Kensington Electricity Supply Co. ; and the reports of the a 
tors of the British Aluminium Co., British Westinghouse Elec. ` 
Mfg. Co., Brush Electrical Engneering Co., Clevelaid & Dal 
Elec, Power Co., London & Suburban Traction Co.. Lowton a 
Tramways. Metropolitan Electrice Tramways, North Metropo i. 
Flectric:! Power Distribution Co., South Metropolitan Elec i 
Tremways & Lighting Co., and Urban Wlectrie Supply Co. are 5 
stracted (pp. 871-875). 
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OBITUARY. The author mentioned that the property of the induction motor of 
— acting às a generator when driven at speecs above synchronism was 
Mr. G. P. RogEnTsox.— The death is announcel of Mr. G. P, | utilised on some railways to return. power to the line on à down 
Robertson, muni ipcl electrical engineer of Darjeeling, Indis. Mr. gradient, thus providing an economical method of braking. He 
Robertson met his death while surveying at the junction of the | suggested. that this methad of regenerative braking might he 
Teesta and Rurgeet Rivers in convection with a new hydro-electric further empl ved by using a pole-changing switeh and increasing tLe 
power station. He wes surveying in a boxt which was swept zwiy number of poles Descriptions of tesis carried out on. induction 
by the current cad the boat wes upset in the swift running stream, | generators were given, with explanations and comments. 1n his 
The body hes been recovered. conclusion the author pointed out that with asynchronous gene- 
Dr. S basso We regret to record the death of Dr. s. (i, | !ators the troubles of hun.ing and synchronising ceased to exist. 
Rawson, F.LC., Principsl of Battersea, Polytechnic, London, who Also, there were several advantages from a mechanical standpoint 
assed awey et the ose of 53 on Tuesday last after a short illress, | the eons eA or Spe moat ea dgio dia e Specs an RENCE 
He started his carcer zs g lecturer in chemistry ct University College, balance. With the machine in parallel with a synchronous motor, 
Liverpool, evd wes appointed zs Prir cipel of Bettersez, Polytechnic the voltage, Trequency and power factor were all capable of easy 
in 1907. Dr. Rawson was educated et Charterhouse School, the regulation, and the generator would stand a heavy overload. 


Rovel College of Science cad University College, Londor, and Uni- ` Bristol Association of Engineers. —At the concluding meeting of 
versity College, Liverpool, the winter session of this Association, held at the Roval Hotel, Bristol, 
eS See ee que on the Bth insis a Paper was read on Y“ Lmpulse Eleetrie Clocks.” by 

PERSONAL Prof. D. Robertson. The speaker discussed generally the principles 


involved in the construciion of various types of pendulum time- 
Mr. W. M. Furniss has been appointed manager of the Electric keepers and the aes thereon of the EON TUE and pressure of the 
Construction Co.'s works, Wolverhampton, in succession to the late surrounding air, A description of the electrical impulse Systems ot 
Mr. William Bulloch, Mr. Furniss took up his duties as manager | the Synehronome Company and of Gent & Co. was given. The 
asdrom the (eth ainet. former of these, the author stated, was the first commercially suc- 
cessful svstem m this country. The Silent Eleetric Cloek Co.'s and 
the Magno svsiéms were also dealt with and the application of all 
these svsceins to the driving of turret clocks, time recorders, &e., was 
discussed. The driving of a large turret clock in an exposed position 
presented considerable difficulties, owing to the varving weather 
conditions, and it was best to drive it independently and merely con- 
trol it from the master clock. The largest electric clock in the world : 
. was at Liverpool and had four dials of 25 ft. diameter at a height of 
ar Councillor Darcen Watson, M.LELE., hes been elected in | 220 fi Bie Ben" at Westminster was only 23 ft. in diameter, set 
Aldermen of the Merylebone (London) Borough Council, at à heizht o£ ISO ft. One advantage of an electric cloek system was 
obvious when it was stated that " Big Ben " had weights of 21 tons 
APPOINTMENTS VACANT AND FILLED. to drive it and these required the services of three men for five hours 
three times à week to wind it. We suggest that an ecetrie motor 
Derieeling (Indic) Municipality require an engineer, with electrical | might well be used. 
end sanitary experience. Solery Rs. 500 (rising to Rs. 700) a month 
with free house, &e. Applications to J. T. Rankin, Esq, LEN.. EDUCATIONAL NOTE. 
Chairman Darjecling Municipality. See advertisement. ee 
A shop engireer is wanted to supervise Winding shops of large Northampton Polytechnic Institute. —-The course of advanced lec- 
electrical firm in the Midlands. See advertisement. i tures on electrical instruments and switchgear by Mr. A. C. Heap, 
A Y 3 : . x à i 
Tio jumor hif enna ere Plor Sou theta e hs M.E EE " is ae E was B RU m given at thes 
Brighton. Apphestions to. the euginecr and manager, Mrz John Northampton Polytechnic Institute ¢ uring this spring has had to be 
bes oe , D > - - l cancelled, as urgent engagements caused by the continuance of 
Christie, Corporation electricity department, North-road, Brighton. x a epu p | s es ] 
E nmi : Š hostilities make it impossible for Mr. Heap to undertake it at presen’, 


The supplement to the ^ London Gazette “` for Mareh 7th eon- 
tains che Interesting information that 2nd Lieut. H. Clifford. Palmer 
has been appointed Captain (temporary) in the London Scottish. 
We welcome this indication that the well-known manaser of the 
publication department of the General Electric Co. has recovered 
from the eflects of his recent operation and is able once avain to take 
a part in the defence of his country. 


A switchboard attendant is wanted for Blzckburn electricity de- 
pertment. Applications to the borough electrical engineer. Mr. P. P. l 
Wheelwright, Jubilee-street, Blackburn. See adrertixement. ARRANGEMENTS FOR THE WEEK. 
A switchboard attendant is required for the Tunbridge Well: PRIDAY, March 26th (to-d ae m 
electricity works, Applications to the Borough Electrical Ergineecr. reos a Suan 


See advertisement 5 p.m. Mecting at University College, Gower-street, London, W.C. 
Za Avenda: Papers on the “ Change of Thermal Conductivity 

There is à vacancy for an assistant engineer in a London municipe? with Fusion," by Prof. A. W. Porter, F.R.S., and Mr. F. Simeon : 
electricity station, See advertisement. ~ An Instrument for the Optical Projection and Delineation of 


Physical Curves, such as Hysteresis, Resonance and Characteristic 


An SSsistey PP pias i } ey r M vles! 7 U bus 
n SNISTU! elece E mwer $ "u r a esbulvwv rx: : A ur "lans: >Q 
j t electrical engineer is wanted by Avlesbur, i Curves (with experiments," by Prof. J. A. Fleming, F.R.S.: 


Council. Sclery £125 per ennum. Applieations by April 5, on 


f ; MU ds ; “The Stability of Some Liquid Films," by Dr. P. Phillips and 
ors to be obtained from the Engireer, Electricity Works, Avlesbury Mr. J. Roxe-Innes ; and a demonstration of the Green Flash 
An electrician is required for a large distillery. See advertisement. at the Setting of an Artificial Sun, by Prof. A. W. Porter and 
A mechanical l electrical m ired (under tho chicf Mr. E. T. Paris. 
RE nical and e ectrica engineer is require (unde ICE Bow Incanto: pe 
emüneer) for the Rother Vale Collieries? Thurcroft Main Colliery. 9 pm. Meeting at Albemarle-street, Piccadilly, London, W. 
Applications to the Chief Engineer, Treeton, near Rotherham. Discourse on “ Experiments in Slow Cathode Rays,” by Prof. 
The British Westinghouse Co., Trafford Park, Manchester, adver- Sir J. J. Thomson, O.M., F.R.5. 
tse for instrument makers and improvers for instrument and meter | SATURDAY, March 27th. 
work. RoyYAL INSTITUTION. 
ys A T" Apt c . 3n.m. Meeting at Albemarle-street, Piccadilly, London, W. Lec- 
U ae "hate of the University of London mats RDDHES BONS 2n "i ý ture on " Recent Researches on Atoms and Ions," by Prof. 
ADS (Quain) Chair of Physics. Salary LLON Eo Appli- sir J. J. Thomson, O.M., F.R.S. (Lecture VI.) 
D by first post May 4 to the Academic Registrar, University ot ASSOCIATION OF EXGINEERS-IN-ÜRAROGE. 
ndon, South Kensington, S.W. 86 p.m. Meeting at Nt. Bride Institute, Bride-lane, Fleet-strect. . 
. ii n M iso Ne s mo , 13 ro 
Applications are invited for the position of Principal of the Newport London, E.C. Lecture on “ Engine Breakdowns,” by Mr. J. H. 
(Mon.) Technical Tustitute. Applications to Town Clerk by April 8. Recd. 


TUESDAY, March 30th. 
ASSOCIATION OF SUPERVISING ELECTRICIANS. 


8 p.m. Meeting at St. Bride Institute, Bride-lane, Fleet-street, 
London, E.C. Paper on *Intercommunication Telephones,” 
by Mr. H. C. Lee. 


INSTITUTIONS AND SOCIETIES. WEDNESDAY, March 31st. 


Mr. F. €. Grimwood, sales department foreman at Hackney 
(London) has been placed on the regular staff at £130 per annum. 


Student's Section of the Institution of Electrical Engineers.—At a 7:45 pm. Meeting at the Institution, Victoria Embankment, , 
meeting oj this Section. held on the 17th inst., a Paper was read by London, W.C. Disenssion on the Applieations of Electrical 
: » Š Py f e E POE ^ z e "m ` *5 - wer 
Mr. W.A Date on “ Some Experiments on the Induction Generator. Enginecring to Warfare,” opened by Mr. E. L. M. Emtage. 


STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. * 
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TELEPHONE TROUBLES IN THE TROPICS.* 
BY W. LLEWELLYN PREECE. 


Summary.—The author deals in turn with telephone instruments’ 
exchange switchboards and the line, with special reference to troubles 


that arise from inscct life, vegetation, humidity and high temperatures 


in. the tropics. 


The main reasons for brirging this Pener to the notice of members 
of the Institution are to impress upon them the serious difficulties 
met with in telephone engincering in tropical countries. The 
“uthor proposes to take cach ccetion of 2 complete telephone system 
in turn, the subzcriber’s instrument, the exchange switchboard snd 
the line, so thet the various peculiar feults experieaced may be more 
«leerly understood. At the same time, c5 similar troubles are cx- 
perienced not only in telegraph systems but also in heavy electrical 
installations, especially where overhce1 transmission lines sre em- 
ployed, he hopes that this Paper mey be of some interest to all 
bre;:ches of the elcctrical engineering profession. 


INSTRUMENTS. 


"o fer a3 white ents are concerne|, we find that tho use of tesk 
proctically prevents their reveges The zathor has beca toll thet 
in the Gold Coest this pest is so vorecious thet it ettecks teak s; 
willirgly a3 55y other wood; baut he is irclinel to think tha‘ this i: 
2 exoggeratioa, cad he hes certainky rot heard of avy telephonac 
set being devoure] by there insects or evea attacked, The white ent 
is rot, however, the only troublesome insect. Oa the teble is a1 
instrument to which a sworm of bee-like insects of Nigeria took a 
great fency to use as & hive. Their entre:ce was the slot of the 
switch-hook, and the comb formed in the interior will be noticed. 
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climate the ebonite shoath of a receiver would become soft and 


pliable ? Yet on this teble there is z recciver from the West Indies 
the sheath of which was softened with the hoz‘, and when clasped 
behaved like '* plasticine.” Many others did exactly the seme. Of 
course, this is easily remedied by using blocket bress sheaths covere! 
with eaamel; but oze oaly learns such things by cxperie-ce. In 
enother tropical country a lot of trouble was caused by the insulating 
block which carried the contact springs in « capsule treasmitter of a 
m:cro-telephone being warped by the damp heat, so that both springs 
touche the metal case of the capsule and short-circuited the micro- 
phone. 

He pily, in most of the tropics tho faults in the subscribers 
instrumeats caused by lightning are very few, and so long as the 
eagincer tzkes the precaution to fix the lightning protector et the 
point wherc the wires enter the house little trouble need be feared. 
Where the casual custom of fixing them near the instrument is 
followo it is not uncommon—as at least one cagineer learnt to his 
cost---for the building to be set on fire. Until the protectors were 
fite 1 to the eaves of the roofs outside the building wells the telegraph 
offices in Northern Nigeria were repeatedly burne | dowa through 
lightning. 

The oaly other trouble likely to be experience. with the sub- 
feriber's instrument is that due to maltreatment by the subscriber 
himself. It mey be seid that the same trouble is equeliy preveleat 
here, but the author doubts whether it is quite so ba l. 


454060777034. EXCHANGE SWITCHBOARD. 


7 There has beca for some years pest very coasilereble di-eussioa 
concerning the question of what type of board should be use l in the 
tropics, and until lately the craving of the tropical casireer wes to 
have the up-to-date ceatral-battery system. But the maintererce 
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be fitted here when a 
multiple i5 installed. 


DIACRAM OF CONNECTIONS CF AUTOMATIC CLEARING SIGNAL. 


Tho comb was cleared out many times, but each time it was re- 
formed by the insects until in despeir the engineer had the whole 
apparatus removed, The spider is a real pest all over the tropics ; 
it delights to retreat into the telephone case and to build for itsclf 
a nest therein; so that it is no uncommon experience to find instru- 
ments entirely hors de combat from the diligent work of this insect. 
To circumvent the insect plague it is essential that these telephone 
eases should be sealed up as closely as possible. The switch-hook 
should carry a brass plate which keeps the slot in which the arm 
works entirely covered. It is also desirable to have no terminals 
above the instrument, but to take the conductors through holes into 
the case and seal up these holes. Besides this, the internal wiring 
should bo made a simple as possible ; the wires must not be bunched 
together, but well stapled to the body of the instrument in separate 
ways. It is geverally found that enamel insulation with a silk 
covering is very suitable, though, as will be seen later on, enamel 
insulation does not always give satisfaction. 
How many engineers in this room would dream that in a tropical 


ye as ee ee EIAS KG See PEE VN COT NI OSEE NOD M A 
* Abstract of a Paper read before the Institution of Electrical Engineers. 


of really satisfactory insuletion on overhead lire. is elmost impossible 
in the tropics, and if with this poor insulation a pressure of 24 or 40 
volts was applied to the line, even moderately fair working of the 
system would be extremely doubtful. The author has, therefore, 
set himself strongly against the central-battery board. unless a 
Government is propared to place the whole system underground. 
At present the author is entirely in favour of a magneto system, 
using either mechanically-restored indicators or incandescent lamps 
controlled by relays. Both these types of indicators have given 
satisfaction except for the various faults which he is about to mention. 
Some two or three years ago many of us were very keen on using 
enamelled wire almost for everything. The enamel appeared to bea 
very flexible, non-absorbent material, and one likely to maintain à 
high insulation, Experience of it, however, has shown that in the 
tropics it is not altogether satisfactory, especially for small-gauge 
windings of coils. Two colonies had boards equipped with enamel- 
insulated wires throughout, but in a very short time various relays 
failed. On making inspection it was discovered that there were dis- 
connections in their windings. On unwinding the coils tiny green 
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spots were 8032, 120270 tly cause 1 by the damp acting oa the copper. 
These seemed to ba due to unevea coating. 

Certain types of the mechanieally-restorel indicators have also 
give some trouble, especially the “eyeball” type. This is some- 
tms owing to dust ead damp clinging to the eyeball and preventing 
it rotating. 

The questiona of operators causes the traffic department con- 
siderable worry. Usually Europeaa women cannot be used, and 
recourse must be had to native labour of poor quality. With the 
only available operators, 60 lines to a position is all that can 
be managed in some places, and 80 lines per position is generally 
quite as much as can be handled. It will be understood, there- 
fore, how the telephone departments long for a simple automatic 
system. 

Ore other most trving and frequent worry in an exchange is the 
objection thet subscribers have to “ ringing off " after a conversa- 
tion. The complaint is heard elsewhere, but it is nothing like so 
widespread as in the tropics. To avoid this source of annoyance snd 
the consequent delays in freeing cord circuits, an automatic clearing 
signal has been fitted to all boards in the Maley States, cven to those 
for 50 subscribers. The diagram shows the arrangement. A small 
lamp and clearing reley are used, the lamp obtaining current from 
large "^ sack " Leclonché cells. Two clearing xeleys, one for esch 
subscriber, are inserted in the cord circuit, esch consisting of two 
high-resistenee coils. These coils are teppe] off the two through 
conductors, which are brokea by condensers, ead the inside connec- 
tions are joined to the battery. When the receiver is off its hook 
there is @ circuit from the battery through one coil out to the line, 
through the subscriber's induction coil, beck by the other line and 
coil to the battery. With those coils, each of which has a resistance 
of 2,000 ohms, the current is very small and does not affect the speak- 
ing, but is sufficient to hold up the relay armatures. As soon as the 
receiver is returned to the hook the circuit is broken, and the clearing 
relay armaturo falls back and completes the lamp circuit. The 
elvantage of this particular arrangement is that there is a very 
remote chance of the relay armature falling back and causing the 
lamp to glow, unless the subscriber's circuit is broken, so that the 
subscriber is not likely to be cut off in the middle of a conversation 
through a faulty clearing signal—one of the most irritating faults 
that can happen in a telephone system. 


— 


LINE. 


The normal type of overhead construction now employed in most 
tropical countries is fairly well standardised. The poles uscd are 
cither of a type with wrought-iron taper tubes and cast-iron bases, or 
of the Hamilton type, which are built up of tubes of rivetol sheet 
steel. In most parts it is hopeless to use wood poles, owing to the 
prevalence of white ants, which in a very few years demolish the 
whole of the interior of such poles. - Arms are of hard wood or of iron. 
The atmosphere, with a humidity of 80 or 90 per cent., naturally 
has considerable effect in reducing the insulation resistance, as is the 
case here in times of damp fog, when the humidity is about the same 
as the normal value in the tropics. 

A more troublesome factor, however, is the vegetation, more 
troublesome in that, whilst the clearing away of these trees would be 
of very great assistance in keeping up the insulation resistance, the 
high cost of doing this in most places and the reluctance of the 
Government and the public to allow this work to be carried out. 
Mr. Lawson, the chief engineer in Southern Nigeria, wes able to 
persuade his Government that a 100 ft. clearance through the forest 
was essential, and, as labour is there cheap, this was allowed, the 
annual clearing of the undergrowth thus being effected inexpea- 
sively. The result is most satisfactory. In Java the chief engineer 
had the wires suspended down the centre of the road by means of 
cross-suspension wires from poles on either side, or by using the trees 
as polos, This is found very satisfactory as regards insulation, but 
to the author it appears somewhat dangerous for the public. If a 
Wire were to break, anyone motoring along that road might be caught 
by the broken end and thus suffer serious damage. 

Another line trouble that the tropical engineer is bound to ex- 
perience is caused by insects. This sounds absurd, but in such 
climates Nature is, if possible, more prolific with insect life than with 
vegetation, and some insect groups delight in making their homes 
between the petticoats of insulators. The author would be glad to 
hear any suggestions for dealing with this difficulty. Oil insulators 
do not provide a solution, but glass insulators appear to have kept 
free in some cases, and may, perhaps, be suitable. l 

Mr. J. Sayers, of the Midland Railway, found that the use of oil 
insulators on his “ through " quadruplex lines between Derby and 
St. Pancras was most efficacious, and that they maintained satis- 
factory insulation even in the worst weather; it is thus possible that 
if oil insulators of glass which would not attract insects were used 
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in the tropics the results should be equally advantageous. Unfor- 
tunately, such insulators are not at present obtainable. 

Another widespread source of line trouble in the tropics is lightning. 
In many places thunderstorms ore of almost daily oc currence through- 
out the greater part of the year. In certain towns a single storm will 
often result in 50 per cent. or more of the subscribers’ telephone lines 
being earthed at the pole boxes. This trouble can, however, be cured 
to a great extent by using the vacuum type of protector, in which the 
two carbon blocks ere inserted in an exhausted glass tube, the 
opposite surfaces being serrate] and fixe about yin. apart. These 
protectors are now uscd to a consideroble extent by Mr. Cadman in 
the Malay States, aid are, the author believes, found to be quite 
satisfactory. Occasionally a1 extra heavy discharge will burst the 
tube, but they are very easily repleced. This possibility, however, 
makes it essentia! that fuses shell also be inserted, for if a discharge 
were so heavy a3 to burst the protector the line would be no longer 
protecte and a subsequent discharge might damage the cable 
seriously. 

The one disalventage of these protectors was their size, which 
involve the use of à very large pole box, even for 25 lines; but a 
new type of box designed carly this year has precticaliy solved this 
difficulty. The protectors are arreigel in two vertical rows oa 
either side of è long and narrow chamber, which holds the fanne l-out 
conductors of the underground esble, anid can be filled un with 
bitumea. Fuses are arrange l behind the protectora 2^ the back of 
the bos. zad a double sheet-iroa cover e:eloses the whole box. From 
the top à wrought-iron pipe goes up the pole, carrying the lexding-out 
wires, which latter are invariably twin-conductor lead-coverel cables, 
each twin terminating in accorda:ce with the British Post Office 
prectice, in two Purves and Sinnot terminal insulators. These 
insulators, owing to their coverel.in and bitumea-fillel jointing 
chambers, are found to give very great satisfaction. Altogether this 
makes a well-enclosed compact system for these distributing poles, 
with gool lightning protection and satisfactory insuletion. 

A letter from Mr. Sayers, of the Midland Ruilway, published in 
THE ELECTRICIAN last October,* dealt with the subject of lightning 
protection, and described a method of guarding a line of wires from 
lightning by erecting an earthe: line along the tops of the poles. This 
practice hes been applied to electric light and power lincs for some 
years, but the author believes that though the suggestion had been 
made before, Mr. Sayers was the first to test this method oa tele- 
graph or telephone lines. An iron wire is stapled to the tops of the 
poles, and also connected to their earth wires. At each ead it 
terminates in an earth plate. This arrangement has been found 
most effective in guarding the lines from lightning. The author 
would, therefore, like to call the attention of all engineers in the 
tropics to this arrangement, and to suggest that they should try this 
earthed wire on their telephone lines. 

For underground work in the tropics the usual practice is to use 
armoured lead-covered air-space cables terminating in boxes on 
distribution poles, and hitherto the engineers have followel the 
British Post Office practice of making the joints so that dry air can 
be periodically pumped through. 

The Paper concludes with o reference to the difficulties in obtaining 
suitable staff. 


SOME DEFECTS IN TUNGSTEN LAMPS.[ 


BY PAUL EYDAM. 


A lamp sometimes fails after 400 hours, whereas on the test rack 
it lasts 1,000 hours. But in the latter case it burns almost continu- 
ously, whereas in the former it is frequently switched on and off, a 
process which is very apt to find out a weak spot in the filament. 
Exposure to continuous vibration is also a harmful process, and may 
atfect the bulb if it has not been properly annealed. The drawn 
filament is certainly an improvement in some ways on the squirted 
variety : there is less likelihood of want of uniformity, or of occluded 
gases. During the manufacturing stage there are more breakages 
with squirted than with drawn filaments: but after burning for 600 
or 800 hours the squirted filament is the more flexible and has less 
tendency to a crystalline structure. This crystallisation tends to 
magnify the size of the separate particles, exactly as in the case of 
all metals exposed to high temperatures. The mechanical treatment 
of the filament tends to decrease the size of the larger crystals formed 
during the sintering process, but during the heating of the filament 
in the lamp this tendency is reversed. A bad effect is produced by 


* THE ELECTRICIAN, Vol. LXXIV., p. 55, Oct. 16, 1914. 
+ Abstract of an article in the ''Schweizetische Elektrotechnische 
Zeitschrift," 


844 ` THE ELECTRICIAN, MARCH 26, 1915.: 


small impurities in the form of arsenic, iron. or silica, as Dr. O. Kruh, 
of Vienna, has shown. As regards squirting, pressures of not ls 
than 35 to 40 atmospheres must be used with tilaments from 0-022 t 
0-07 mm. diameter: otherwise, after forming. the surface epi 
matt. With filaments between 0-15 end 0-27 mm. diameter, the 
pressure should be between 18 and 25 atmospheres. Something 
depends on the nature of the powder, o of the binding materiel 
and on the effect produced in the mixing machine, but these figures 
may be regarded as approximations. 

With drawn filaments it is not necessary to keep them burning 
for long periods on tho pump; a short time is needed to drive off 
grease and the laver of water vapour on the glass. Very little 
sinter ng sakes place at this stage; a short period of heatirg 
tends to lower the mechanical strength very slightly. The reverse 
is the case with squirted three ds, and it is very necessary to extract 
any occluded gases. Defective spots are more frequent with squirted 
than with drawn wires. The Yy may be due to defective mixing or to 
the dies. Most of the other ordinary defects are easily detected 
during the manufacturing stige. In mi uiv cases the filament is 
soldered to the leading-in wires in an atmosphere of hydrogen. The 
Auer Company's patent is D. R.P. No. 162,417, and Kellner took out 
an English patent, No. 19.785. in 1808, and Heyde also took out an 
English patent. The Auer Company welds the filament. into the 
electrode; Kellner does the same. but thickens the end of the 
filament ; Heyde uses a cement, consisting mainly of finely divided 
tungsten, and effects the weld by a spark, using a pressure of 16.000 
volts. For lamps of low candfe-power this latter method gives good 
results; but a good deal of prectice and experience is necessary with 
any of these methods. There is elw ays some risk of oxidation in the 
neighbourhood of the weld. There is also a risk of an allov forming 
between the tungsten and the soldering material and the supporting 
wire; this makes the temperature of volatilisation lower at these 
points, This can be detected under the microscope, but more usually 
on the test rack at high temperatures. The spark or the spark-gap 
ought to he kept as small as possible during the soldering stage, and 
it ought to be done as quickly as possible. The supporting hooks 

also require consideration, and should have a certain ela: ticity and 
high fusing point. Copper-nickel alloys may be used, or molvbdenum 
or tungsten wire. The Auer Company has a patent for the use of 
molybdenum. Excellent results can be got with tungsten wire or 
with chrome nickel. ‘Tungsten has much to recommend it and is 
cheap. In the preparation of the chrome-nickel wire a laver of the 
trioxide of chromium is clectrolytically deposited on nickel, which is 
then strongly heatet. This gives a porous surface and a slightly 
elastic material. It is therefore necessary to make some allowance 
for the contraction due to sintering. Another trouble may arise from 
small exposed spots on the nickel which may attach themselves to 
the hot tungsten wire. Hydrogen may also be occluded during the 
electrolytic preparation of the wire. but is mostly given off during 
the glowing stage. In any case there is a considerable evolution of 
gas at 350 C., if a quantity of this chrome-nickel wire is put 
under the pump and heated. A further point to bear in mind 
is that the wires may become oily owing to various accidental 
causes, The newly-cut lengths ought, the refore, to be washed in 
benzine. 


The size of the wires used for hooks requires consideration, and 
there are many trivial defeets, rather difficult to diagnose. At- 
tempts to use steel wire and alloys of steel for the hooks have gener- 
ally been unsuccessful; steel wires must in any case be very thin, and 
then there is a risk of their volatilisation. Trouble sometimes results, 
too, from insuficient annealing of the glass, and no old glass ought to 
be used in any case; independently of this, any lack of cere in 
working the gless is sure to make itself felt at a later stage. Thick 
platinum wires ought to be strongly heated before being fused into 
the glass, in order to remove traces of dust or grease. Good results 
have been obtained with flat platinum ribbon for leading-in wires. 
Manv attempts have been made to find some substitute for the costly 
platinum. — I ron-nickel alloys have been used, and good results have 
been obtained if the alloy is so chosen that its coefficient of expansion 
is slightly less then that of glass, But very great care is needed in 
the preparation of the wire. which must be absolutely free from 
occluded gases. But latterly 2 good deal of progress has been made : 
in this direction, and the use of substitutes for platinum is increasing. 
The price of suitable alloyed wires it about £4 per pound, whereas 
platinum costs more than 50 times as much. There is some increased 
security if the wire is covered with a laver of platinum. Wires 
covere:l with 20, 26 and 30 per cent. of platinum are on the market, 
the core consisting of nickel-iron. Nickel steel has also been used 
according to a special process. An apparatus has been invented and 
is sold by A. Pfetfeir. of Wetzlar for the purpose of detecting im- 
properly annealed bulbs or slight cracks in the glass, the method 
depending on effects produced with polarisel light. 


Doubtless the most commen defect in a lamp is due to the pump. 
The main ditlieultv lies in removing the water vapour, which adheres 
with much tenecitv to the surface of the gloss, and can only be re- 
moved at a high temperature. The glass must, therefore, be heated 
as much as possible during the process of evacuation, but care must. 
be tz ken that the temperature is rot high enough to soften the glass 
to such an extent as to cause it to collapse under the vacuum. A 
temperature of between 3507 and 3807 C. will be found suitable, and 
this temperature ought to be maintained during the early stages of 
evacuation, so as to obtein adventage from the conductivity of the 
contained air. [t is well known that filaments and glass give off 
their occluded gases very slowly ; defects of this kind are often not 
discovered till the lamps are on the test raek. Amorphous phos- 
phorus is usel to remove the last trace of air, A number of sug- 
gestions have been made with a view to improving the vecuum by 
absorbing, in. substances like wood charcoal, any occluded gases 
that may be given off. One patentee suggests that. am- 
monium iodide hes the etlect. of preventing the volatilisation of the 
filament and the consequent blackening of the bulb. Yet another 
proposal is to introduce calcium carbide to absorb the last trace 
of air. i 
Metallic cerium and titanium are said to produce the same result ; 
but none of these methods has been generally adopted. Tt is very 
important to test the vaenum, and in small w orkshops this is usually 
done by an induction coil. This, however, only gives indica tions as 
to the presence of cir between certain limits. But a good deal of 
experience is needle to interpret the results, Thus, often lamps 
show smell blue stars with an aureol on the filament or hooks: these 
are often. coacemnel.. Then there is the caso in which the bulb 
shows a blue-green light, the interior being free from discharge. 
Generally speaking, a bluish-red or reddish light points to the 
presence of considerable quantities of air. A greenish or light blue 
light denotes a good vacuum. The method of testing by the indues 
tion coil has the disadvantage that, if the capacity of the coil is too 
great, the shape of the filament may be damaged. Thus the fila- 
ments may be attracted towards the bulb and broken off. There 
is also some risk to the observer, unless he proceeds very cautiously. 
Sometimes it happens that a spark discharge breaks the bulb, and 
causes microscopie cracks through which air leaks gradually. The 
firm of A. Pfcitter, of Wetzlar, has manufactured a Tesla apparatus, 
which is free from many of these risks, and is completely enclosed in 
a box. It ean be used to test 5,000 lamps in an hour, without any 
risk to the observer or any liability to error. 


The further testing of the lamps on the test rack requires caution 
and must begin at low pressures. A lamp that has a poor vacuum 
can often be detecte at this stage: a blue aurcol generally forms in 
such cases on one of the electrodes. If the pressure is lowered the 
blue glow often disappears in a short time owing to the absorption of 
the oxvgen by the phosphorus. There ought to be no difficulty in 
the photometer room, if experienced persons are employed and care 
is taken to see that the standard lamps are calibrated at least once 


aday. High candle-power lamps must be matched against lamps of 


similar candle-power, and the photometer bench ought to be at least 
20 ft. long. With drawn lamps it is often sufficient to test a few as 
a sample of a beteh, but with squirted] filaments each one ought. to 
be tested separately. as the lengths of the bows may be different in 
different lamps. And vet, in spite of all this elaborate testing, it is 
still quite pos-ible ior a defective lamp to pass muster. QOccluded 
gases are a frequent cause of this, and another defect is due to pre- 
mature blacke vir & of the bulb, a matter which has been exhaustively 
studied by Dr. Longmuir. He has shown that water vapour is ar 
agent contributing to a blackening of the bulb by means of a cyclic 
chemical process. If the vacuum is good, Langmuir thinks the 
blackening to be almost entirely due to volatilisation, and this has 
been prevented in the half-watt lamp by an inert atmosphere of 
nitrogen. 


As a means of preventing the blackening of the bulb, it has been 
proposed to fill it with chlorine. Thus, a small glass vessel has been 
arrange inside the bulb and filled with a body which tends to give 
off chlorine, e.g., thallium chloride has been used. Chlorine is, 
therefore, given off owing to the heat of the lamp, and this combines 
with the fine particles of tungsten, which are given off by the volati- 
lisation of the filament, with which it forms colourless compounds. 
As a further extension of this principle it is possible to overload the 
chlorine-fillel Jamp and obtain an efticiency as high as 0-8 watt per 
candle-power. The lives of such lamps are, however, short, as the 
section of the filament steadily decreases. In consequence of the 
high tempera*ure, crystallisation goes on at a faster rate, which 
decreases its mechanical strength. A lamp of this type is very 


similar to the half-watt lamp, and only those of high candle-power | 


can be constructe I, seeing that of necessity a thick filament must be 
use. 
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observations. Several tests gave consistent results, x 
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DISTRIBUTION AND RISE OF TEMPERATURE IN | Hection of 1-975 mm. for a difference of temperature of 1°C. between 

FIELD COILS.* ZA -~ | the hot junction and the cold junction. "m "E 
"The results of 10 sets of experiments are given herewith, the first 


BY PROF. MAGNUS MACLEAN, D.SC., D. J. MACKELLAR, B.SC., AND 


R. S. BEGG. | g 
In ordering recently a continuous-current motor for the Royal 32 
Technical College, Glasgow, the makers were asked to insert in one 30 
of the field coils five thermocouples as shown in Fig. 1. The object : 
was to determine the temperature rise at various points in a field coil | 28 
of a 120 kw. variable-speed continuous-current motor, under various 26 
conditions of load, at various speeds, and with various field currents ; 
and to deduce a heating coefticient for use in designing the field coils et 
for a machine of this type. The motor is connecte:l to an alternator. 22 
both machines being of the open t ype and mounted on a belplate with 204 
four bearings. The motor is compound wound for a pressure of 500 po 
volts with a speed variation from 360 revs. per min. to 900 revs. per Ie 
min. by shunt regulation only. Itisa6-pole machine with a compen- I 
sating winding and also a commutat ing-pole winding. ‘The armature | 
winding is copper strip in two layers of four conductors in each slot, ai v 
each slot being closed by a wooden wedge. The alternator gives an 12 3o 
= 


output of 125 k.v.a. at cos $-0-8 and 750 revs. per min., the fre- 10 
quency being 50; and the pressure can be varied from 144 to 500 
volts according as the coils are joined in delta or star and connected 


in parallel or series. 


Rise of tem 
at couples 


2 3 4 shours > 


Fre. 2. 
Spesd, 750 revs. per min. Motor Armature Current, 50 amperes. 
Field Current. 1:'2ampe:es. 


o 
M 


three being at no load and with such field currents as give speeda of 
750, 570 and 390 revs. per min. ; the next three sets with the same 
Feld currents and a current of 50 amperes in the armature, giving 


Fia. 1. i 24 404; Pi 
CI. 
The thermocouples, consisting of copper-constantan, were placed Pid SG "| 
in one of the shunt field coils, as shown in Fig. 1, so that they were in ad a 
one plane both horizontally and vertically. 2" me 
A at a point just under outer layer. 16 je 1 
B 3s } of the distance towards the pole core. E ü f a u 
C 99 $ ^5 »9 LE oe) 99 e I2 mW R 
D 29 i 99 29 » M4 » 3 
E , just above innermost layer. an 
The cold junctions of the thermocouples were kept in melting ice, E 8 oe ee e 
and the temperatures of the hot junctions were determined from the — 6 on oe ere - 
observed ‘deflections of a moving-coil mirror galvanometer. For 4 m ue 
convenience in taking a set of readings in quick succession, a brass a. Ej T E 
plug-board was used, so that by shifting the plug each thermocouple y: | NM 
could be connected to the galvanometer in turn. The galvanometer ^ — ENa 
used throughout the tests was uw sensitive moving-coil instrument Time in hours 
with a vertical coil suspended by phosphor- bronze strips. The Fia. 3.—' TEMPERATURE Rise or CoUPLE C. 
as 1 metre, and the scale was Armature Current, 150 amperes. | 


distance from the mirror to the scale w 
'The galvanometer and thermo- 


3 Y zoi , ~ =~ 

couples were calibrated bv using known temperatures from 85°C. to | speeds of 750, 570 ' 

(^C. in the external junction and assuming the temperature of the | current of 100 amperes In the armature aud the same field currents, 

field-coil junctions to remain constant during the taking of the | giving speeds of 745 and 570 revs. per min. 5 and the final two sets with 
l cea A — 9 PES a A —M——— 


raduated in millimetre divisions. | dua 
: and 380 revs. per min. ; the next two sets with a 


—.. —— =- 
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Table I. 
| a 1 uu Armature Speed | Atmospheric — Rise of temperature in degrees Centigrade at junctions. | mime in 
- Yield current |. Speed, err | 
urrent L: . , temperature f hours, 
NO Orten /— Lamps. TS revs. per mMin- Centigrade. A B C D E o 
—— NEGO mr MM CN Du roD e eae R 
E . 150 18:5" 9-4 -10:3 11-1 | 1! 9-9 | 6 
: | i uh 510 | 19:2? |. thet M6 145. Oe2 0 22 3 2 6 
3 | 2r $0 7 — 390 | 175° 51:2 64-0 68-0 6890 ` 645 | (s 
4 | 1-2 "^ 22.0? $0 00 9l wl 99 , 90 ,. 1 
5 | 1-65 o0 | 570 (o£ 8g 0; 2 7 16-6 16-3 w2 | 4 
| 3.5 200 39 | 3» | 975 64-0 (80 . 660  . 330. 7 4 
z | 1 100-0 us 0 208 j| W8 | po | ő || 020 4, M4) 4 
| 65 100-0 mo tr. oe EO. Ub ae ITL- © 165 14-2 as 
| Ta 5 17.2? Bs ^ 146 150 "7 149 © [40 2 
2 | cis | Ded | e 18-0? | 1482 ^: 19-9 20-7 | 20-0 | 180 be gees 
10 | L65 , 15900 | BIO, NE GNE EN: FE Lore n de dod taut dit 
| ad before the Scottish Section of the Institution of Electrical Engincers. IE 
| "oom c 
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& current of 150 amperes in the armature, and giving speeds of 730 
and 570 revs. per min. Table I. gives particulars of the 10 sets of 
readings and also shows the final rise of temperature of the five 
thermo-junctions at the end of the times specified in the last column. 

The readings of the temperatures of the thermo-junctions were 
taken every 5, 10, or 20 minutes, depending on the rate of rise of 
temperature. - For each set of readings five sheets of curves were 
drawn, one for each thermo-junction, showing on a time base—(a) 
, Toom temperature, (b) actual temperature of thermo-junction, (c) rise 
of temperature of thermo-junction. This geve 50 sheets with three 
curves on each sheet. These have been reduced to 10 sheets, which 
are given in the Paper. 

Fig. 2 is a set of curves showing the actual temperature of the 
couple A, the rise of temperature at the couples A, B.C, and the room 
temperature, all plotted on a time base. These curves are for a field 
current of 1-2 amperes and an armature current of 50 amperes, The 
rise of temperature of E is so nearly that of A, and that of D so nearly 
that of B, that they are omitted from the figures. Other curves are 
given for different armature currents, [n order to compare these 
rises of temperature readily for the various speeds, in Fig. 3 curves 
are given showing the rise of temperature at the hottest junction, 
namely, the couple C, for an armature current of 150 amperes and for 
two different field Currents, viz., 1-2 and 1-65 amperes, the curves 
being plotted on a time bese. . Three other curves are also given to 
illustrate these rises at different armature currents. 

Four figures are given to show the variation of the temperature rise 
with the distance through the thickness of the coil. From these it 
may be noted that at no load, for example, the final rise of tempera- 
ture of thermo-junction A is 9-4^(*. at the end of six hours with a field 
current of 1-2 amperes. This rise of temperature is reached in 13 
hours when the field current is 1-65 amperes, and in 10 minutes when 
the field current is 3.5 amperes, The field coil is cylindrical, with a 
superficial area of 1,746 sq. em., excluding the arca of the pole-shoe, 
Which is 1450 sq. cm. It is interesting to note that the ratio of the 
final rise of temperature to the number of watts is greater for the 
higher speeds. On the other hand, the ratio of the rise of tempera- 
ture to the number of watts for generators is less for increasing specds. 
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NOTE ON HIGH-SPEED COMMUTATOR CONSTRUCTION. 


BY C. C. HAWKINS, 


Summary.—An important point in the construction of shrink-ring 
commutators for high speeds is the maintenance of sufficient side com- 
pression on the mica insulation between the copper sectors. In the pre- 
sent Paper a formula for determining this quantitatively at full speed is 
suggested as a working solution, sufficiently accurate for the purposes of 
design. 


In a Paper on “ The Mechanical Design of Direct-current 
Turbo-Generators,” read before the Manchester Section of the 
Institution of Electrical Engineers,* in 1911, Mr. R. J. Roberts 
directed attention to the importance of maintaining sufficient 
circumferential compressive stress on the mica insulating strips 
in high-speed commutators. This stress on the strips between 
the copper sectors is required in order to prevent any likeli- 
hood of flakes flying out when the commutator is warm and is 
running at full speed, and this must be ensured even when the 
commutator is worn down to its lowest permissible working 
radius. Mr. Roberts further pointed the way to a practical 
solution of the problem of devising a means of calculation 
which would be sufliciently accurate to enable the design of 
various machines to be compared in this respect. The actual 
working out of the problem as given by Mr. Roberts appears, 
however, to be open to question, and in the present Paper it is 
proposed to re-state the case in a slightly different form, and 
following upon the lines suggested by Mr. Roberts to offer 
a solution which should include the most important conditions 
of practice. A completely accurate solution could only be 
reached at the cost of a high degree of refinement in the calcu. 
lation which the data befure the designer do not warrant. The 
writer believes, however, that a practical formula can be con- 
structed which it is worth while to use for the purpose of check- 
Ing new designs and comparing their relative merits. 

The starting-points must be the well-known law which con- 
nects the circumferentia] compressive stress s, per unit area at 
any radius r with the intensity of the radial pressure p, at the 


* “ Journal," LE.E., Vol. XLVIIL, p. 140. 


same radius in the case of a thick cylinder subjected to a 
uniform external pressure, together with the law which 
governs the variation of the intensity of the radial pressure 
p, within the thickness of the cylinder as compared with the 
intensity p, of the external radial pressure. In the ahsence 
of any internal radial pressure within the cylinder, 


$, FERES P, a r2 oo r;? 
1 rr? — prr, 
ane Pr= Pe. o, a 2 
r'(rg?—r2) 
where fy —outer radius, 


r;—]nner radius, 
r—any radius within these limits. 


In the ease now to be considered, let r be the radius of the com- 
mutator when worn down as low as is safe (see diagram). Hence, 
If p, the resultant intensity of the radial pressure on the out- 
side of the commutator underneath a steel shrink-ring —i.e., at 
radius 74, after all initial heating and centrifugal stresses have 
been taken into account, then the intensity of the radial pres- 
sure under a shrink-ring and within the sectors at the radius 
7—2.€., level with the smallest working radius of the commu- 
fator—is as ahove stated "rr 

Pr= pe. at m... us. (1 
T(r? —r;) 
and this calls out at the same depth a circumferential eom- 
pressive stress pep? 
vix eee a ee (2) 
TRE | 

Now, between a pair of shrink-rings, although the outward 

pull from centrifugal force per unit length along the sectors is 
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DIAGRAM OF PORTION OF COMMUTATOR BETWEEN TWO SHRINK-RINGS. 


always uniformly distributed throughout the span, yet so long 
as there is any circumferential compressive stress s, under the 
rings, this stress and the radial pressure corresponding shereto 
must gradually decrease as the centre of the span is approached. 
For, the sectors being bowed outwards between the rings, the 
circumferential compressive stress becomes relieved to a 
greater or less degree depending on the span /, and ccrre- 
spondingly the portion of the radial force on each sector which 
is due to the compressive stress beeomes reduced per unit 
length of the span as we approach the centre. Each sector 
between the two shrink-rings, therefore, resembles a beam 
subjected to a load which has its minimum value per unit of 
length at the centre where the deflection is greatest, and its 
maximum value per unit of length at the ends, the decrease of 
load being proportional to the deflection. 

If the load per unit length of the beam was reduced to zero 
at the centre, the line of deflection would be a parabolic curve. 
But when the machine is at work, although the circum- 
ferential compressive stress at the centre of the span may 
become zero, the outward radial force can never become Zero, 
since there always remains the radial pull from centrifugal 
force per unit length of a sector. We may, however, as an 
approximation assume the same parabolic law to hold even 
When the radial force at the centre retains some value; the 
load per unit length is then given by the law, 


V = uin, + Kz? 
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where Win, is the minimum load per unit length, z is distance | whe 


reckoned from the centre of the beam, and K is a constant. 


" ' - M l : 
This reaches its maximum at the ends where += 9° i.e., 


Kl? 
Wmax. = Wmin. d- "e 

l, being throughout reckoned as the span between the edges of a 
pair of adjoining rings. 

The maximum deflection* of the beam is then 
1/5 " 56 KI,’ T 

EI 384 "^ 23,040 4 Jh 
On unit length under a shrink-ring the total radial pressure at 
the radius r is 2ztr times the intensity at that radius, and the 
proportion of this falling on a single sector is //2zzr, where / is the 
thickness of the sector at the radius r. 

The maximum load per unit length at the ends of the sector 
regarded as à beam is, therefore, 


Winax.=lPr- 
Similarly, if p, is the intensity per square inch of the final radial 
foree at the centre of the span 

Minin, = Pe- 


ó 


1.2 
Thence, — ^m == Wax — UÜmnin. = (P,— Pe), 
and the maximum deflection} is 
Ed, 384! ^^ 23,040 
Up rt36p) ya 
411E.I, i 
The moment of inertia of the tapering section of a commu- 
tator bar IS (r—ny* 2+4tt,+t, 
= Mes ete 
36 t+ty 
t, being the minimum thickness on the inside. This moment 
decreases so rapidly with a reduction of radial depth that it 1s 
essential to consider the condition when the wear Is greatest. 
The deflection is, therefore, 
36t(p,.1- 4-36p.. t+. 
ODT SOOM) um xls ip wu) 
411E,(r — ri? t? 4 Att, zu 
As already indicated, part of the outward radial force pe 
when the machine is at work is due to the uniformly distri- 
buted centrifugal force ; this portion of p; 1s 
t+, 
1210-7 Ib. 
2t 
where N=revs. per min. The remainder is the outward push 
of the sectors due to the circumferential compressive stress se 
at the centre of the span, and is 
Dogg 
7? 4 rj 
In inch and lb. units, therefore 
p.—pytpe — kj 


t+t 
=45-5N%0%—r2) y, 


Let N, be the number of commutator sectors, and m the 
thickness of a mica strip; then the circumference of the circle 
at radius r is (N,4-mN,. So long as there is any compressive 
stress s, at the centre, the circle must have there contracted by 


4 


(p, S p.) Ju , 


2; — 45:5 (?—r?)N? x 


Dx 9c . 


2x10 ? 4- py. 


the amount tN, mN 1 
2 N ges Js 
Ca BOIC SPa) 
* The solution is given by Mr. R. J. Roberts, loc. cit. p. 153 (where, 


however, a bracket has become misplaced in the final result), and it 


need not here be repeated. 411 


t By giving different values to Pc from 0 to 1, the factor oe, 
Pr 14436 

; " 

urve I. of Mr. Roberts’ 


assumes values from 411 to 76-8, as given in cury t Mr. 
Paper. The latter value is that which would hold in the imaginary case 


of the bars remaining perfectly straight between the rings and suffering 
no deformation whatever. 
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re E, and E, are the moduli of elasticity of the copper and 
mica respectively, and 1/c is Poisson's ratio. The inaccuracy 
in the assumption that the latter ratio 1s the same for mica as 
for a metal may be here ignored. The contraction of the cir- 
cumference implies a reduction in the radius to the amount 
1/2z of the contraction, and this is equivalent to a deflection of 
the sector 6, as compared with its straight and unstressed 
condition when copper and mica are in close contact, but 
without any compression. 

Now, the basis of the previous argument is that s, still 
retains some value, and the reduction in the radius of the 
commutator at the centre of the span is thus 

| 1 VN, mN ( E. ) 
0; = pe E. TES ) pO E ; Dx 
1 P 2 [Lr 2 i 
| 2a E. T E, ^U Pare e dd 
If the commutator sectors were bowed outwards by this amount, 
at the centre they would reach the original state of close con- 
tact without compression. The sum 6+6, must therefore be 


equal to the reduction in radius beneath the shrink-rings as 


effected by the actual conditions of stress under all the forces 
at that spot as compared with the initial unstressed condition, 


That is Ô 1-0, = 0, 


or Ò= Ó, — Ô». 


The reduction in radius under the shrink-rings is 
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Hence, finally, | 
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By inserting the values of p,, p; aud of the known dimensions ` 
of the commutator, the value of p, is found, and thence the 
9 9 
rp 


value of Se= Pr z (4G Or, by assuming $,—say, 1,000 Ib. per 
t 


square inch, the permissible length of span J, can be found, and 
the number of rings can be determined for the given total 
length of commutator and joint width of the rings. The 
radial depth of the commutator must be known or assumed 1n 
either case, since upon this will also depend the value of the 
centrifugal force per unit length of the sector. 

It will be seen that when the machine is at rest the radial 
force per square inch of surface at the centre can never with a 
finite length of span rise to equality with p,, and that the sec- 
tors must be bowed outwards. If the speed rises to such an^ 
amount that the sectors at the centre of the span reach their 
initial radius when unstressed—i.e., if Ô= Ó,—there 1s no com- 
pressive stress left at the centre, and 6, is zero. An increase 


* 


of speed above this would lead to the sectors opening out side- 
ways, and the compresslve stress under the shrink-rings 
would rapidly disappear towards the centre ; the sector would 
then have a uniformly distributed load on it over a certain 
ortion of its length at the centre of the span, and to this con- 
dition the parabolie equation no longer applies. 
The bending moment on the sector as a beam of span h 


between the rings is 
r2 ; 2 4 
£ Tr | l 
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This is à maximum at the centre, where z— 9: and is there 


= tl (p, + Spc) 
B.M.= B 
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Taking the modulus Z as (r—r, 
outer edge of the copper is 
| | (P+ 5p.) 
8(r— 


Pt/6, the bending stress on the 


It is hardly necessary to add that in the view of theextreme 


complexity of the real conditions, such a caleulation of the 
compressive stress as is suggested above must be approximate, 
but it is put forward as sufliciently accurate to obtain com- 
parative figures from different machines, by which the de- 
sigher can check any radical departure from known satisfac- 
tory conditions when a new size of machine is under considera- 
tion. 

In conclusion, an example of the calculation may be added, 
taking the case of a commutator 18 in. diameter by 22 
running at 1,500 revs. per min. with 150 
and mica strips 0-040 in. thick. Thre 
25 in. deep, the total width of the thre 
to be shrunk on wire and mic 
tensile stress on their inner 
per square inch. 

If R, and R; be the outer and inner radii of the steel shrink- 
rings, and if E,— tle modulus of elasticity, say. 29,700,000 Ib. 


per square inch for nickel-steel, the elongation of the inside 
of a ring is 


in. long 
sectors 3 in. deep, 
e nickel-steel rings, each 
e being 6 in., are assumed 
a bands din. thick with an initial 

circumference of Sei 10,000 Ib. 
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* ; R,?7—R2 
the radial stress per square inch bem Bg Oe 
Rè +R? 
ie rings being assumed to 
radial pressure per square inch on the 
g will be in the present initial stage, 
R; 
Pi`= P; . pn . 
To 
The corresponding peripheral compressive stress on the out- 


The insulating mica band under tl 
be incompressible, the 
commutator under a rin 


: . ro* 4- rj 
side of the commutator being s,=p.. | 
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the compres- 
sion of the copper and mica is | 
(s E ol : ) - (hh: PD" (Gat. Jj 
EU Hig Ae vo P) Vg t tru). 
Where /, is the thickness of a Copper sector at its top. 


The sum cf the elongation of the rings and compression of the 
commutator expressed in terms of s; is then 


EAR (AN uNa 
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Taking E. and E, as 16 x 105 and 0:15 x 105 respectively, 
27t x 9-125, 12* — (91)? 
000] ^ 7 395 S s ) 
10,00 Peete: à 83 (ud: 
0:337 x150 0-04 x 150: 9$ 61 m J 
16 « 105 0-75 x 103) 9 227 
=- 0-092] In. =I). 
Assuming the copper to rise during working 34-5?C. and the 
steel rings to rise 14-5"C., the natural diflerenee of circum- 


ferential length that must be taken up by compressing the 
copper and stretching the steel is 


0-0006/,N , —0-0001752D,— jj, 
0:0006 x 0:337 x 150 — 0-000175 x 22 x 91 —0-02 in., 


and the stress due thereto ls 


g—g 4 


’ 
Sen = Sei X a 
Vi 
10,000 x "02... 170 Ib uare incl 
== = 4,100 lb. per square inch. 
"^ 700927 ^ a 
With allowance for the mica. the total radial centrifugal force 
from the commutator sectors per inch length is very closely 


175N2(r,3—7,3) x 10-7 Ib. 


| p,— 2,950 
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| Hence, when the commutator is worn down 1 m. in depth over 
a length of 16 in., the total centrifugal force is- 
Fae = 175 x 1,500°[6 x (93— 63) +16 x (83 —63)] x 10-7, 
= 121,100 + 186,600. 
= 307,700 lb., 


and the intensity of the pressure due thereto against the inner 
diameter of the rings is 
e = eio. an Ib. per square inch, 
2R; 2zx91x6 R 2 R2 
giving rise to a tensile stress 890x p2 -ga7 3320 lb. per 
e 0 brad / 
square inch. The stress on the inner layer due to the centri- 
fugal force of the rings themselves is | 
$,— 0-00029N?(3-25 -- 0-75 x 0-767) —2.400 Ib. per square inch. 
The total tensile stress due to centrifugal force as acting inde- 
pendently would, therefore, be > 


Sec= 3,320 +2,400 — 5,720 Ib. per square inch. 
Dut this must be combined with a certain proportion onlv of 


the initial and heating tensile stresses. The elongation of the 
rings from centrifugal force alone would be 


' 


2xR, ( 1 R-RE 
ATE uem MES 
27 x 9:125 


29-7 x 106 X 5,720 X 1-067 =0-0]175 in. 


Then, as has been shown by Mr. Livingstone in his book on 
" The Mechanical Design of Commutators," the final resultant 


tensile stress on the inner edge of the steel shrink-rings from all 
causes combined is 


=e qa Me 
se= (Ss sa (1 iio) Pf 
0-01175 ) x 
= T — ————— 5,120 
12,170(1 0-0921 0-02) T >? 
= 16,570 lbs. per sq. in. 
R,?—R? 
Thence P,— (s, —s Jg n 


= (16,570 —2,400) x 0-2683 
= 3,800 lbs. per sq. in. 


ande: =(P Bec )* (3,800 890) ^ —2 950 Ibs. ber sa. in 
and p,— m5 js) — )g7 ,9 8. per sq. in. 


The whole of the above calculation has been devoted to 
ascertaining the value of Pe, after which it becomes possible to 
revert to our immediate purpose, the calculation of s, in full 

! work. 

At the radius of 8 in., by equation (1) 
8? x 92—92 x 6? NP 
Gm A = 2,325 lbs. per sq. in. 
8 9:—6) ir 


905 a 
Py= 45-5x 1,5002(8? — b?) ,9:295 0:211 


2 x 0-295 x 107* — 246 Ibs. persq.in. 


PLA, +t? 0 
eae uae | CIs 
By equation (6) UL, 
2,325 + 4:36p2+1,072 1. 
L- =) (Si 
(8—6)? ^ 9.75 ^ 
0-04 16 ee 5) 
=]. 3 — 0-25 } (2.325 — pr). 
Mira 150(1 ¥ 9.295 “0-75 Agi ge 025) 0305-1 
Whence += 908. 
Finally, therefore, 
T? 4- y? 100 ; . 
$e — pz. eager OX 98 = 3,240 lbs. per sq. in. 


which is on the safe side. 

It is of interest to see what are then the actual deflections. 
By equation (5) — & 0.0133 in. 
and by equation (4) | 

LOS 908 0.0052 in. 
xu =0 0133 x 4 395 0-0052 in | 

so that ô= 0, — ô, —0-0081 in. If the span is increased to 11 in. 
there is no compressive stress left at the centre, so that two 


steel-rings of the same total width would be entirely im- 
practicable. 
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ELECTRICITY APPLIED TO MINING. 


' We give below some account of the discussion which took 
place at Manchester on Mr. C. P. Sparks's Paper on this sub- 
ject. An abstract of this Paper appeared on pp. 704 and 741 
of our issues of February 26th and March 5th respectively. 


Mr. H. E. Seaton humorously referred to the expected qualifications 
of colliery managers, and thought more use might advantageously be 
made of the consulting engineer. It was of interest to note that Lan- 
cashire would very shortly possess a thoroughly up-to-date colliery, 
electrically equipped throughout and with steam turbines as prime 
movers. 

Mr. W. T. ANDERSON said one could hardly over-estimate the im. 
portance of the Paper, especially the portion devoted to earthing. ]t 
appeared remarkable to anyone studying the Home Office returns that 
all fatal accidents in connection with electricity below ground were due, 
not to unearthed systems, but invariably to high resistance in the earth 
cirouit. Even after the introduction of the rules in March, 1913, it was 
most difficult to convince colliery managers and colliery engineers of the 
importance of earthing. Generally speaking, earthing consisted of 
putting an 18 in. earth plate into the ground, and if a bell rang through 
it, all was considered well. Heavy earth plates buried in made ground 
were invariably used, and in the Speaker's opinion were a source of 
considerable danger. The speaker had suggested at one time that the 
plates should ke laid in a pond ; the plan was not ideal, but progressive. 
The Mining Rules were not definite enovgh. The speaker described a 
system of earthing adopted at the Cliften & Kearsley coal mines, in 
Which cast-iron pipes 9 ft. long. 9 in. diameter, were buried vertically in 
8 pit which was constantly supplied with water, Recent tests showed a 
resistance of 3-8 ohms between duplicate sets of pipes and 1-48 ohms 
between pipes and sets in parallel. The 50 per cent. conductivity in 
metallic sheathing demanded by the rules was, in the speaker's ex- 
perience, almost impossible with joints. The author was to be con- 
gratulated on his advocacy of earthing neutrals. It was a bold but very 
necessary procedure. 

Mr. G. M. Brown said electrical engineers generally were interested in 
the Powell Dufiryn Co.’s plant, not only on account of the magnitude, 
but also on account of the progressive policy which had governed its 
extension and development. "Ihe whole undertaking was more akin 
to a large power supply company than a private concern. _In some 
respects it was unfortunate that our coal£elds had reached their present 
state of development involving the use of expensive steam winding plant, 
and it would appear that the Pow cll Dufiryn Company were of this opinion, 
as their property was ideal for complete electrification. Reasonable 
Precautions in design and lay-out of plant should bring transmission 
costs to a very low figure. The greatest drawback was the low average 
power factor, due largely to the enforced use of slow-speed motors of 
great overload capacity. In the case of the Aberdare Valey the average 
was between 0-7 and 0-85, probably nearer 0-7 in most cases, This was 
inevitable in colliery work owing to the necessity of having haulage 
Motors of ample capacity for their work. These motors usually repre- 
sented a large proportion of the total load. Static condensers could be 
used in the case of small motors to keep the power factor at its maximum 


Value at Practically all loads and specds, and in the ease of large motcrs. 


running under very steady load the phase advancer could ke used. The 
disadvantage in the case of the phase advancer was that it could not be 
kept in circuit on starting or reversing, also the amount of leading watt- 
88 current was unduly large in proportion to the moter load. The 
advantages cfectually barred its use in connection with haulage 
motors, and the best method appeared to be the installation of a syn- 
chronous condenser. A simpie calculation would show that the so-called 
Wattless load of the Powell Duffryn Company represented a capital 
Value of teveral thousand pounds, and if to this was added the probable 
Cost of generator and transfcrmer capacity to deal with this load, the 
total would Le astounding, and would demonstrate the fact that an 
mvestment in plant for improving the power factor on transmission 
es would be a sound financial proposition. 

. H. W. Epmoxpsox said, in reference to portable lamps, half-watt 
lamps would probably be used, but not in the near future. Considerable 
structural difficulties were to be overcome, and the present prospect 
feemed to be an improvement in vacuum lamps, in the direction of 
decreased current consumption. 
ascertain the exact voltage conditions under which portable lamps 
Would be used in order to ensure efticient working. . MAP 

Mr. S. J. Watson said that, as far as electrification of collieries in 


cashire was concerned, practically the whole field had got to be- 


attacked. It wag interesting to note that three principal sources of 
Power were employed at the Powell Duffryn collicries—viz., live steam, 
exhaust steam and gas—the whole capacity amounting to an output of 

9 60 million units per year. Figures regarding cost and working 
*xpenses of the three different forms of power would have been of con- 
Biderable interest, In connection with the exhaust steam mains, these 
appeared very long in some cases. suggesting serious losses. What was 
we greatest distance through which it was advantageous to carry the 
exhaust steam to the accumulator ? Gas engines were a thoroughly 


LAM L A : : 
8 Proposition at a centre where coke ovens were installed. This was - 


evident in large Continental centres where large gas plant was employed 
ating coke Oven gas and blast furnace gas. Such a prime mover ae 
Practical piece of apparatus, and, although its cost was high, it was surely 


It was worth while taking trouble to: 
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higher thermal efficiency than any type of steam prime mover yet 


encountered. The speaker had always understood that co: ] cutters 
formed a very adaptable load for small motcrs: but no mention was 
It would ke of interest to know why on a 
transmission line only 9 miles long it had teen necessary to step up from 
10,000 to 20,000 volts. Further information regarding the use of 
insulating sleeves to prevent birds operating tho [rotective gear would 
also be of valuc. 

Dr. G. W. WonnaLL referred to earth resistance tests which he had 
superintended at a large group of collieries, The conductivity of the 
earth return varied from about l to 24 times the conductivity of the 
cable. The result depended upon the size of cable and also took account 
of joint boxes and switehgear which were installed. Regarding the 
resistance of earth plates, some tests carried out by the speaker using 
two auxiliary earth plates showed a resistance slightly under ] ohm. In 
one case the value exceeded 1 ohm, but it was found to be due to tke earth 
plate being buried in concrete at fhe base of a chimney. 

Mr. Sparks here asked for particulars of the carth plates, as it was very 
unusual to have an auxiliary earth plate with as low a resistance as 
1 ohm. 

Dt. WORRALL said that he doubted whether such information was 
obtainable, as the tests were made some vears ago on the light: ing con- 
ductors of a very large warehouse. In Visiting collieries of various sizes 
he had found the electrical equipment very satisfactory, the only draw- 
back, which was not the fault of electricity, being the frequent disregard 
of regulations, Colliery managers seemed to think that when installing 
a 20 H.P. or 30 n.r. haulage motor it was simply necessary to cut a hole 
in the side of the shaft and put the motor there. Open fuses and switch- 
gear which did not conform to Home Oflice regulations were frequently 
met. "Iheengineer of a very large group of collieries advocated the aboli- 
tion of all starting gear underground. Specially designed motors of 
about 40 H.P. were switched direct on the mains, and the results were 
stated to be very satisfactory. The speaker suggested that miners’ 
lamps be fitted with reflectors instead of leaving the lamps open. This 
would enable anyone following the bearer of the lamp to sec ahead much 
better. Regarding the use of leather thongs for suspending cables, these 
were usually eaten away by rats, and had to he replaced by zine thongs. 

Mr. C. Day said a word of recognition was due to Prof. Rateau for his 
work in ccnnection with the uxe of exhaust steam. The utilisation of 
exhaust steam had grown enon mously, one company having supplicd over 
100 plants for this purpose. Obviously the suggestion of one isolated 
successful plant was far from teing the true state of affairs, The prob- 
lem of condensing plant in collieries was a difticult one, and had many 
features quite different from a power station. The !ong hours of running 
ard the great necessity for simplicity seemed to be lcading factors. 
There was also a great uncertainty as to the character of the water. 
Corrosion and sediment problems were common, and such Leing the case 
it seemed quite the thing that jet condensing plant rather than surface 
plant with tukes should prevail. Taking 160 cases in the speaker's 
experience, only one-fourth adopted surface condensing, the remainder 
being of the jet type. Another feature of interest was that corrosion Wis 
more prevalent with the very high specds of rotation than with the lower 
speeds. It was not clear w hy this occurred, but the cases were sufli- 
ciently numerous to make it appear a distinct fact that a centrifugal 
pump run at 3.060 revolutions would be more likely to show corrosion 
than if run at 1,C60 revolutions. Therefore, if small steam turbines 
were going to te used for driving these pumps it would seem better to 
drive through gears and keep the speed of the pump down. 

Mr. G. H. NELsoN remarked upon the changes which had taken place 
in the use of electricity in mines. He agrecd with the author regarding 
the frequency of 50 cycles ; it had many advantages, particularly in con- 
nection with the speed ranges. Another advantage, especially from the 
manufacturer's point of view, was that 50 eycles fitted in with the 
standard prcduct, and this was frequently desirable when motors were 
required quickly from stock. Referring to the question of small collieries 
obtaining their power from supply companies instead of going to the 
expense and trouble of extending their own staff, the speaker considered 
the question of colliery staff very important. Colliery plant was in- 
stalled, and when running all right was handed over to a man who, in 
view of the small size of the colliery, could not he adequately paid, and 
therefore could not have the experience to deal with such a valuable 
collect ion of machinery. ‘This point alone warranted supply being taken 
from a company. In connection with condensers it would be interesting 
to know the reasons for choosing either jet or surface tvpes. Was it 
simply to recover steam in the form of water for the boiler, or was there 
some other reason in connection with the sprayer? The speaker had 
installed sprayers some years ago which were subsequently replaced bv 
towers, owing to trouble with the water being blown away. The colliery 
was in an exposed position and a considerable amount of water was lost, 
also trouble was caused in other directions by the spray. It was of 
interest to note that the author's lay-out included the provision of proper 
cranes. This point was very difficult to impress upon some colliery 
engineers—the provision of suitable plant for installing overhauling and 
inspecting machinery. Regarding motors, the speaker advocated the 
specification of a certain air-gap, as in many cases very high efficiencies 
and high-power factors were demanded, necessitating small air-gaps, 
with consequent trouble due to slight wear of bearings. The author's . 
provision of air filters was very desirable, and would tend to prevent the 
many breakdowns due to accumulation of coal dust. There was cop- 
siderable room for improvement in the arrangements for easily and 


D 


-— 


p 


&50 THE ELECTRICIAN, MARCH 26, 1915. 


speedily removing connecting cables from portable haulage motors and 

tie operating gear. : dem 
Mr. E. C. McKiNNoN said the author had stated that the lead bat-: 

leries were charged every seven hours, and this was extended to 12 


hours. : Did this mean that the rate of charge had been reduced or were: 
they given an additional charge ? It was also stated that with normal: 


charging the lamp would burn 12 to 14 hours, which simply meant a full 

charge. Regarding positive plates it was stated that the original lead 
type lasted about nine months. ~ Assuming six charges per weck, this 
would work out at about 200-250 charges. The life of the plate was 
affected by too much charging, but the deterioration could be decreased 
by the use of celluloid separators between plates. Care of the positive 
D would give at least 600 charges, instead of the present maximum 
of 250. . 

Mr. W. Cramp said, in reference to collieries taking energy from a local 
power company, that with such load factors as were obtainable, coal so 
cheap. gas often thrown away, and small coal obtainable for nothing, it 
was difficult. to realise how it would pay a colliery to buy its current, 
unless the colliery was very small. Comparative figure would be interest. 
ing even if actual figures were withheld. Instances arose where gas was 
used in collieries, and the chief item of expense, apart from labonr, was 
oil, not fuel. This might be especially the case with large horizontal 
gas engines, and it would be interesting to know the cost per unit of 
lubricating oil for these engines. There were very few published figures 
on the efficiency of steam accumulators, that was to say, the amount of 
heat actually lost in the accumulator itself, and further information on 
this point would be valuable. Regarding the calorific value of gas, it was 
well known that with coke oven gas of 410 B.T.U.s there was serious 
pre-ignition especially after long overloads. It had always been a 
puzzle to know why for 1,000 k.v.a. units the slow-speed engine was 
adopted at all. The cost per kilowatt was greater than that of the high- 
speed vertical engine. Regarding the question of earthing, the author 
had said nothing about the weather conditions during the period of taking 
measurements. Surely the conditions of the ground would affect the 
results. It was not at all clear how the earthing system was measured. 
Salt would improve earthing, but was fatal when using copper plates. and 
to some extent with iron plates, owing to the production of chlorine 
which attacked the plates. It was very doubtful whether it could be 
proved that the fall in resistance was due to temperature. Experiments 


carried out in London some years ago showed that this fall in resistance 


was not due to temperature, but to a kind of coherer action which 
zraduallv took place in the clay mixture. A block of compressed charcoal 
with a plate at each end was used in tho experiments, and it was found 
that the current through the block increased more in proportion than the 
applied potential across the block. Furthermore, the intluence of X-Rays 
or the spark from a small electric bell in the neighbourhood sufficed to 
increase the conductivity of the block considerably. The ventilating 
arrangements were veryinteresting, although it was difficult to understand 
why filtering should be necessary provided the head and passages near 
the pump room at the back were kept reasonably free from dust. Even 
if a filter were necessary at all, a pressure of 4 in. or 6 in. of water produced 
by the fan was quite unnecessary ; about 4 in. or at most 1 in. should be 
sufficient. If 4 in. or 6 in. was required to draw the air through the filter- 
ing medium, the resistance of the medium was much too high. Regard- 
ing haulage, was the motor relied upon entirely, and could it be put in or 
taken out easily by one man? Figures denoting the rope speed in the 
main and tail haulage would also be of interest. Were constant power 
pumps installed ? If not, what were the characteristics of the pumps ? 
The Home Office stated that in mines cable must be so suspended that if 
a fall of roof took place the suspension would be broken before the cable. 
This was understood, but in the engine room and pump room at the 
bottom of the pit it was quite common to see cleats, in fact the author 
mentioned tubing. Where was the line drawn by the authorities ? The 
speaker described an earth plate which he discovered at tho foot of a 
lightning conductor on a high chimney in London. It consisted of a 
very fine copper plate which was put into atub and the tub was dry. 

Mr. C. P. Spakkssaid he could notreply at length to the numerous ques- 
tions, and it appeared somcewhatremarkable that after reading the Paper 
at six meetings ditferent sets of questions were asked each time. Ono 
point in the Paper was unanimously approved in London and at the local 
sections, viz., the earthing of the neutral. Mr. Anderson had shown how, 
by careful design and good construction, earth resistances of 3-6 and 1-48 
ohms could be obtained. This showed the enormous difficulty of con- 
structing the mains, and the author desired to impress upon all members 
the fact that this earthing matter could not be dealt with haphazard, 
because, after all, the earth connection was intended to be the main safety 
point. The sheathing could not be relied upon, and to some extent this 
was alluded to in the Paper where an actual conductor was advocated. 
Mr. Brown had raised the point of supply by power companies. In 
writing *he Paper the author had confined himself largely to the Powell 
Dutfryn Works, because it was very representative, but he advised a 
number of smaller collieries not so favourably situated, and it appeared 
simpler for them to purchase from power companies the moderate amount 
thev required. The author did not know of a power company which 
could supply such an undertaking as the Powell Duffryn. Mr. Edmond- 
son's remarks regarding lamp voltage embodied an exceedingly valuable 
suzygestion. It was often overlooked that what appeared in itself a small 
variation in voltage was a large percentage when dealing with a 2-volt 

lamp. ‘The question had been raised concerning costs and working 
expenses. The Paper was unduly lengthy even now, and, furthermore, it 
was not desirable to give what was more or less confidential information. 
The mombers were, however, entitled to have a comparison made, and 
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this would be carefully considered with a view to evolve some valuable 
information. The first factor was the price of gas which was fixed by 
the colliery manager. The coke ovens were quite independent. and sold 
gas to the electricity department at the arranged figure. If the figure 
advanced the percentage fell, and in this ease the cost of gas was of the 
order of 20 per cent. It was worthy of mention that a number of different 
generators were run in parallel, and this had been a very big problem. 
With mixed pressure turbines, when changing over from high to low 
pressure, the transference of power was a big problem. Although not 
absolutely necessary, it was economical to use 20,000- volt pressure for a 
transmission line of the kind mentioned when overhead wires were used. 
Mr. Nelson raised the question of surface condensers versus jet con. 
densers. They had started with a surface condenser, but owing to the 
large amount of oil, &c., coming from the winding engine, and through 
the low- pressure system into the condenser, the difficulty of maintaining a 
good head with surface condensing was very great. and in the latest 
adaption a jet condenser had been used. No doubt Mr. Nelson’s recom- 
mendation of the jet condenser was absolutely right, as while surface 
eondensing was possible it was too difficult a problem to keep it up. The 
question of cranes had been raised. When the winder house was put up 
it was intended to put in one electric crane, but as it was required to erect 
the plant quickly, it was arranged to build the workshop exactly the 
same width as the winder house, as it only meant altering the building b 

a foot or two. The original two cranes were therefore available for tho 
winder house during erection, and subsequently one of the cranes was 
transferred to the pump house. The scheme saved an enormous amount 
of time and money. Regarding air gaps, for many years the author had 
always demanded in specifications to have the air gap dimensions of the 
motor. Mr. Cramp had asked a number of very pertinent questions 
which would be dealt with in the full reply. There was a reason why 
vertical gas engines had been ignored. It was desired at the start to go in 
for a unit of about 1,500 kw., and at that time, eight years ago, it was 
quite incredible that a firm should consider a high-speed unit delivering 
anything like 1,500 kw., and although there was some approval of the 
proposal no bids could be obtained for a unit of this size. This was the 
reason for the low speeds, it was not that the others were not wanted. 
Mr. Crampreferred to the improvement in power factor : this wasobtained 
by working at a fixed pressure. Motors designed to give good results at 
3,009 volts would have a good power factor at 3,000 volts, but if the 
voltage was 2,900 or appreciably over 3,090 the power factur would be bad. 


DOMINIONS ROYAL COMMISSION. 


A report was recently issued of the minutes of evidence taken in London 
last year before this Commission, and of the Papers laid before the Com- 
mission in the course of the inquiry. The object of the Commission 
(which is presided over by Sir Edgar Vincent) is to inquire into the natural 
resources, trade and legislation of certain portions of His Majesty's 
Dominions, and the present report is in continuation of other reports 
issued from 1912 onwards. In the course of the London proceedings 
evidence was given by Mr. Stanley-J. Goddard, European representative 
of the Western Union Telegraph Co.,and Mr. Godfrey Isaacs, managing 
director of the Marconi Wireless Telegraph Co., and amongst the Papers 
laid before the Commission was a Memorandum on “ Improved Methods 
of Cable Working," by Mr. Charles Bright, F.R.S.E., M.Inst.C.E., 
M.I. E.E., consulting engineer to the Commonwealth of Australia. 

The evidence given by Mr. STANLEY GODDARD was chiefly in regard to 
the question whether it would be possible to lease one of the Western 
Union Co.’s lines across the Atlantic to the Dominions Governments. 
Mr. Goddard stated that he had communicated with Mr. Carlton by cable, 
who had expressed the view that, as a general proposition, he saw no 
reason why the Western Union should not be able to lease one of its cables 
for the purposes of the Dominions. It was obvious that a number of 
details would have to be considered. If the lease was put through, the 
cable would be worked by British subjects on British territory through- 
out, and, therefore, communication between England and Australasia 
would be entirely on British territory and be entirely worked by British 
subjects. That was assuming that the Pacific Cable Board, or the allied 
authorities, would have such control if they took over the management 
and working of the line. Of course, if the Western Union were asked to 
act as agent for the Dominions Governments, the governing parties would 
still have the control, but not quite to the same degree. 

Q. 69. Then this cable would be available both for the through trafic 
from Australasia and also for Canadian traffic ?—That would be one of 
the subjects that would have to be'discussed with the Western Union 
when vou came down to details. 

‘Q. 70. The present state of affairs is that the line from the Pacific Coast 
to Montreal is under Pacific Cable management—is not that so ?—whereas 
from Montreal to the Atlantic Coast is under Western Union management? 
—I am told (I am not quite sure about the fact) the Pacific Cable Board 
rent a line from Bamfield into Montreal, and from Montreal it is handed 
in to the Montreal office of one of the cable eampanies. The cable com- 
panies have land lines which they hire between Montreal and their cable 
termini, and at the cable termini the messages are put on to the cables. 

Q. 71. Under the lease we are discussing the line leased would be from 
London to Montreal ?—I think, yes. 

Q. 72. Where it would join on to the existing line now worked by the 
Pacific Cable Board ?—That is so. 

Q. 73. Is the assumption that if such a cable were leased it should be 


used by the Governments that leased it solely for Government work of 


edge at 
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for general communications ?—For general communications, I under. | would be sufficient in one case where it might not be in the other. There- 
stand. This is not a proposition, you will understand, which has been | fore,ewith regard to the speed of work over 24 hours, the number of words 
put up by the Western Union. MEM capacity would be greater in the 24 hours with the greater power. At 
Q. 77 There would have to be a stipulation, if this one cable broke | present, under the conditions under which the Carnarvon and Belmar 
own, that we should have the use of another cable ?—That, Y think, | stations are being constructed, we contemplate being able to transmit and 
would be a question that you would have to consider, because it is obvious | receive automatically at the rate of 100 words per minute. f 
that if vou had the use of another cable when cable No. 1 broke down you Q. 87. How does that compare with vour present apparatus ?—We 
would have to pay & higher rent for it; so that would be a question of | are at present able, when atmospheric conditions are favourable, to trans- 
i coming to terms between whoever was the leasing authority and whoever | mit at the rate of 100 words per minute automatically. But the period 
EM was the lessor. under which we are able to transmit at the rate of 100 words per minute 
id Q. 78. I suppose in your experience there is a certain amount of break- | with a lesser power between Clifden and Glace Bay is very much less than 
UE down *—Yes, a very considerable amount. Cables will always break | we think it will be with the greater power between Carnarvon and Belmar. 
uu down, and on the North Atlantic probably more frequently than any- | We do not for a moment contemplate that we shall be able at present 
ME where else; you are open to damage by trawlers. between Carnarvon and Belmar to conduct a service at the rate of 100 
| The next witness was Mr. Goprrey Isaacs, who submitted a | words per minute during the whole of the 24 hours, but we do hope for 
| memorandum by the Marconi Company dealing with (1) Charges for | the greater part of the year the greater number of hours per day will be 
= the Transmission of Marconigrams ; (2) Capacity, Speed and Accuracy | available to us for automatic work. 
| of Messages; (3) Arrangements for forwarding Messages to Inland Q. 88. That would be mainly in the night, I suppose ?-——Not neces- 
S Towns in Canada, and to Australia and New Zealand via the Pacific Cable. | sarily. We find that we are very frequently across the Atlantic able to 
i ‘This memorandum set out the causes which had been at work over a | communicate with just as great facility during the day as during the night, 
Ww long period to enable the cable and telegraph companies to attain their | and in fact sometimes more so. The atmospheric conditions aercss t ke 
present high financial success and position. In dealing with the subject | Atlantie vary in the night as they vary in the day, and it frequently arises 
of capacity, speed and accuracy of messages, the relative positions of the | that our work is more easily conducted during the day than the nig ht. 
à cable and wireless systems of communications were dealt with, and in Q. 89. How does 100 words a minute compare with a submarine c& ile ? 
discussing the arrangements for forwarding messages reference was made | —I am not well acquainted with submarine cables, other than such know- 
= to the agreement entered into between the Western Union Co. and the | ledge as 1 have obtained from those in our employ who have been em- 
= Marconi Company in April, 1912. The subject of Press Rates was also | ployed by cable companies. I believe the maximum speed is about 50 
- treated. The examination of Mr. Godfrey Isaacs was then undertaken | words per minute. 
d by the chairman (Sir Edgar Vincent). Q. 90. When will these new stations be in working order ?— They are 
Ls Q. $4. The point which really interests the Commission is the improve- | at the present moment in the course of being adjusted. They are b th 
id ment of telegraph communication throughout the Empire. We are | complete in so far as their construction is concerned, and when satisfac- 
es anxious to learn what your expectations of future development are ?— | torily adjusted and tuned together the service will be started, I hope, 
n With regard to the position in long-distance wireless telegraphy, our | somewhere within a month or six weeks. 
: S present experience is confined to the only two stations in the world which Q. 91. Well then, suppose the stations to he a success, do you propose 
n are conducting a long-distance wireless telegraphic business commercially, | to create similar stations at other points of the Empire *—We are at the 
T and those are the stations of Clifden in Ireland and Glace Bay in Canada. | present moment under contract with the Government to construct six 
D We opened that service in April, 1910. We re-opened the service, to be | stations; one is in the course of construction now in this country which 
ex accurate, because it had been opened on a previous occasion ; there had | will communicate with Egypt. 
e been a fire, and it had to be rebuilt. But it was seriously opened for Q. 92. Where is that ?— That is in Oxfordshire. We are also con- 
ue work in 1910. From that date it has continued without any stoppage, | structing a station in Egypt to communicate in three directions, one with 
"ve with one exception, to date—on one occasion owing to a very severe silver {| the Oxfordshire station, another with India, and a third with East Afriea. 
frost in Canada, and in consequence, 1 fear, of some inattention on the | The Indian one is just about to be commenced ; the material is already 
part of those in charge. The weight of ice upon the acrials brought the | on the way in part. and that station will communicate with Egypt on the 
aerials down. That ought to have been prevented, and is prevented | one side and with Singapore on the other. The East African station will 
normally by proper attention. On that occasion it was not, and the | communicate with Egypt on the one hand and with the Transvaal on the 
" interruption which occurred lasted about 24 hours. Otherwise the | other. n" 
: service has been continuous. Q. 93. Do vou communicate further to Australia via Singapore ?—It 
i Q. 85. When you say continuous, is it absolutely without interruption ? | is the intention, [ believe, to erect a station in Australia which will com- 
me —So far as the service is concerned it is absolutely without interruption. | municate with Singapore, and under the contract we have entered into 
a I propose to quality it shortly by stating that there are occasions when, | with His Majesty's Government, we have to provide what we term a two- 
e owing to atmospheric conditions, quite similarly with cables, we find | armed station—that is to say, a two-way station at Singapore to com- 
Td difficulty in getting messages through. In such cases we have to resort | municate in the one direction with India and in the other direction with 
n. to cable. But I wanted to explaiu that these two stations have been | Australia. The Commonwealth Government propose, 1 believe, to erect 
e constructed as it were, piecemeal. With the development of the ex- | a station in Australia to communicate with a station in Singanore, 
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perience gained, and the development of the science of wireless telegraphy 
over long distances, they have been added to continuously, with each 
improvement which came along. and in my opinion cannot be judged 
to-day as an example of what wireless telegraphy of to-day can do. ‘The 
experience which we have gained can enable us now to construct two 
os stations, providing an advance over the whole of the improvements which 
n ave grown up with the development of these two particular stations, 
and those stations are about to be, or will shortly be, open to the public 
The one is situated in Carnarvon in Wales, and the other in 
Belmar, near New York. Each of them has a separate station for re- 


Q. 94. By what time do you anticipate that all those stations will be 
erected and working ?—We are dependent entirely upon the progress 
made by the Government Departments as to placing at our disposal the 
different sites, and also in their approving of every piece of work for which 
we submit plans, and that takes rather a long time. 1t is impossible to 
say how long the stations will take, or how long it will be before all of 
them are constructed. 

Q. 96. Do you believe the Carnarvon and Belmar line will be far 
superior to anything now existing ?—Very far superior. We are entering 
upon anew epoch. It should be appreciated that the stations which are 


B ceiving. The receiving and transmission are conducted at different | at present at work, and which we have for a long time recognised, are not 
m stations for the purpose of enabling the duplex system to be adopted. | at all up to date or what we should like them to be. 

E By the two stations, messages can be sent from New York to England at Q. 98. Are various kinds of automatic relays used in the case of wire- 
P: the same time as messages are being sent from England to New York; | Jess ?— Yes, we shall be working our system between Carnarvon and 
uw so that the full capacity of each line is available during the whole time. | Belmar automatically from our London telegraph office—that is, it will 
p Those stations have been provided with greater power, which experience | be working from London in so far as transmission is concerned, l 

e s shown was needed. We have recognised now for a long time that the Q. 100, And from Belmar automatically to New York ?—Yes, [think so. 


Power available at Clifden and Glace Bay was insufficient, and also the 
a ‘eight of aerials is greater. That also, from experience, we have learnt 
pe to know to be a necessity for long distance. We have every reason to 

believe that when these stations are opened the power of them will be, 


R least in practice, four to five times what the power of the Clifden and 
ace Bay stations has been. 


Q. 101. Can you extend that by automatic relays right across the 
American continent ?—I should not like to give an answer datinitely to 
that. Ido not think I could say we could do it to-day. 

Q. 102, It is useless to ask vou questions as to the percentage of mistakes, 
or the frequeney of interruption, because you say that the past has very 
little to do with the future ?—That is so. 


But I think our system between 

LS 86. When you say power, kindly explain what you mean. Are they | Clifden and Glace Bay has been extremely accurate. We trace and follow 

T less liable to interruption, or is it that the number of words transmittable | up every complaint we receive, and we have found that by far the greatest 

bi in an hour is three or four times more ?—No, I mean they are less liable | number of mistakes arose on the land lines on the one side or the other ; 

a to interruption, because the densitv of the atmosphere—as I understand, | but comparatively few—and I believe it compares quite favourably with 

: but I wish to state at once I am not technical—prevents the continuous | the experience of any cable company or even land line—are the errors 
o travelling, if I can use that word. of the oscillations which are transmitted | which have occurred in transmission in wireless. 

e ade un and consequently affects the receiving of those oscil- Q. 103. In your present practice is the receiving done by ear or auto- 

n 8, ort ` 


e signals, upon the other side. By the great power those 


oscillati : ; : 
| rations will penetrate a density of atmosphere which they would not 
otherwise do in : 


matically ?—To-day by both means. 


It depends entirely on the state 
of the atmosphere. 


The speed depends entirely upon the ability of the 


eens. the case of Clifden and Glace Bay. So far as the speed operator. Usually, we work at a rate of between 25 and 30 LÍ per 
Muda o Hnc. the greater power certainly has an influence on that minute unless they deal with a particularly difticult code message. ien 
diii : t enables the automatic sending and receiving to be con- | they will go more slowly in order to be more accurate; then they have 
Pu much longer hours if there be greater power, the automatic | less to guide them ; or the sending is automatic. 

"E ‘manual so oming power more than that with which perhaps ordinary |. -Q. 104. Is that message received at the other end automatically or by 


ear ?—If we transmit automatically they receive automatically, The 


u upon hi would be possible, that is to say, a man with a telephone it a 
3 ears automatic transmission is far too quick for the ear to receive. 


would be able to distinguish the signals. The strength 
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Q. 105. But for that work vou require exceptionally favourable con- 


ditions. do you not ?—No, we require favourable conditions, not excep- 
tionally favourable. e 

Q. 106. You said that in the course of four years you only had one 
stoppage ?— Yes. 

Q. 107. But that vou had frequent interruptions when atmospheric 
conditions were unfavourable ?— When there are storms, the atmospheric 
conditions, or the electrical conditions of the atmosphere, create sounds 
which sometimes, when very severe, the operator cannot distinguish from 
the signals which he receives. That has been to a very large extent 
reduced by inventions by Mr. Marconi. 

Q. 108. Can you give us an idea of the frequency of such atmospheric 
interruptions ?— During a great many months of the year they have not 
oceurred at all... During a very hot summer, when there is a great deal of 
electricity in the air, the signals have sometimes, at present between 
Clifden and Glace Bay, been weakened, and the reading at Glace Bay in 
particular has been indifferent and extremely slow. Sometimes the 
signals have not been received with sufficient force for them to rely upon 
accuratelv receiving the message. 

Q. 109. What can vou tell us regarding your commercial traffic ? As 
to the proportions of traffic between urgent messages. deferred messages 
and week-end messages and lower rates ? How does your full rate com- 
pare with the cable rate *—Our full rate is 8d. per word compared with Is. 
Our deferred rate is 4d. and our week-end rate is 2s. 6d. for 13 words or 
less, and 2d. per word for each word beyond 13 words. For week-end 
letters the rate is 4s. for 25 words or less, and 2d. for each word beyond 25. 
That would be to everywhere. where the rate per cable is 1s. per word. 
The increase, so far as we are concerned, is only that of the increase of the 
land Hines. We are dependent upon our messages being carried beyond 
our station by the land lines, and whatever might be the rate, we charge 
what we pay. l 

Q. 115. Do you hold the view that that traffic is susceptible to still 
further increase ?—] think very considerable. My own policy would be 
to reduce rates as far as I possibly could. so long as I am able to have a 
reasonable margin. I1 should aim at the principal profit being derived 
from the number of words 1 transmitted, and I should rely upon getting 
that number if 1 were able to reduce the rate. 

Q. 116. Comparing the development of wireless with that of submarine 
cables, would vou sav that the future of wireless is in the less urgent 
messages and lower rates: the more urgent messages at higher rates 
going by submarine ?—1 think not. I think that the wireless is in the 
same position as a cable, Perhaps it has the advantage that it can trans- 
mit. more quickly than a cable. Its capacity is greater, but its speed is 
practically simultaneous. We have not attempted to develop our trans- 
atlantic service yet ; first, because we were perfectly conscious of the fact 
that our stations were not perfect: and, secondly, because. as far as 
America is concerned, all our messages which go to the United States have 
to pass through Canada, and then are dependent upon 900 miles of land 
lines in the hands of cable companies. 

Q. 117. Then you regard wireless not an ancillary to submarine cables, 
bit as a direct rival ?—1 think it is. 

Q. 11S. Do vou think you can ever compete in the matter of certainty 
and secreey with cables *—On the question of certainty l think we shall 
be able to. E think the question of secrecy will depend very much on 
what is done in the erection of high power stations which are capable of 
receiving messages upon the very long wave-lengths which the trans- 
mitting stations send out. A message sent upon the length of wave 
which we shall be using at Carnarvon would not be easily received by 
anybody unless he had a station erected for that purpose or a station 
somewhere within the dimensions of the receiving station for which the 
message was intended. 

Q. 119. Attention has been called to the question of the Pacific Cable 
and to the desire expressed in certain quarters, that tratfic coming by the 
Pacitic Cable to the west coast of Canada should be transmitted across the 
Atlaritic on an English line. The trathe on the Pacific Cable is something 
like three million or four million words a year. When your new service 
is established at Belmar. will vou be able to take care of all that traftie ? 
—] think we should. We shall immediately proceed to improve the 
stations of Clifden and Glace Bay. 

Q 121. Your station at Glace Bay is 760 miles from Montreal. How 
would vou transmit from Glace Bay to Montreal ?—4At the present 
moment we use the Canadian Pacific Railway and the Western Union 
land lines between Glace Bay to Montreal. We are dependent upon the 
Western Union or the Canadian Pacific Railway for communication 
between Glace Bay and Montreal. | 

Q. 123. From Montreal the Pacific Cable Board have a line to the west 
coast. Supposing that service was established, would that be an AH- 
Red service right through *— Yes. 

Q. 125. Are there any other points regarding developments you have 
in contemplation *—Yes. we are only waiting to be quite sure as to the 
working of our new stations between Carnarvon and Belmar before push- 
ing ahead with a service between this country and Buenos Aires direct. 
We are already constructing the station in Buenos Aires, and we have the 
sanction of the Post Office to erect a station in this country. We shall 
«tart that erection from the moment we have had the first experience of 
the new service we are starting. We also intend to communicate between 
this country and Brazil direct, and we have already negotiated terms with 
the Brazilian Government for the erection of a station in Brazil for that 

purpose, We centemplate erecting a station in France for communi- 
cation between France and New York. We are at present in negotiation 
for the concession for the erection of that station, and we have every 
rea3un to believe that this is a matter that will be settled very shortly ; 
we are building a station in Norway for the Norwegian Government for 


commanicating direct with Boston ; and a station is being erected inBoston, 
or rather our American company is erecting & station in Boston, to con. 
duct a service with the station in Norway. These stations will be finished 
certainly, this year. Norway adopts the reverse rule to that observed in 
other countries—all messages will be sent. via wireless unless otherwise 
" routed." We are finishing alterations to.a station in Madrid, to open: 
a service between Madrid and England. We have the licence of the 
Postmaster-Gencral for the service of our station at Poldhu and Madrid. 
We are arranging for communication between Italy and Madrid, and we- 
are in negotiation with all the Balkan States for communication between: 
each of them and through to the European stations, also with Austria 
and Hungary. We have erected on the Pacific Coast a station to com- 
municate with Hawaii, and the station in Hawaii is constructed to com- 
municate with the Pacific Coast and with Japan and China. We have 
negotiated with the Japanese Government the rates to be charged, and 
we are also proposing and have a concession granted us from the Governor 
of the Phillippines to erect a station there which will be in communication 
with the Pacific Coast through Hawaii. Our service to India and Singa- 
pore will be open to public messages. 

Q. 127. Can you tell us anything regarding alternative systems of 
wireless between this country and North America ?—Two stations have 
been erected, one in Eilvese, near Hanover, and another in Tuckerton, 
Long Island, New York, to conduct a service between Germany and 
America. Those stations are not yet commercially complete. There is 
no reason, so far as we can see, to suppose, when these stations are com. 
pleted, in the way they would require to be for commercial services, that 
they should not be capable of doing this work. 

Q. 128. Do these various communications interfere with one another 
or not ?—Thev should not, and under the International Radiotelegraphic 
Convention one station must not interfere with another. 

Q.129. (By Sir Riper HaccGARD).— Is there any prospect that before very 
long this wireless traffic will be conducted sothat messages will be printed 
automatically without the use of the human ear ?—We contemplate it will 
beso. But l cannot tell you that we expect to do so at once. We do not. 

Q. 131. You told the Chairman that when that is done the machines 
will work up to about 100 words a minute, which is about double the 
average speed of a cable ?—In favourable conditions to-day.the cable 
companies are able to work at the rate of 50 words per minute. In 
favourable conditions the wireless svstems to-day are able to work at the 
rate of 100 words per minute. I think that under the conditions of the 
stations now just complete, the number of hours per day during which 
they will work at the rate of 100 words per minute will be extended. 

Q. 132. You do assume that. under ordinary. favourable conditions, 
they could work 100 words a minute ?—Yes. I would go further. We 
are speaking to-day of 100 words per minute because that is the rate at 
which we have to demonstrate that we can work under the terms of the 
contraet entered into for the Imperial stations. But we have given an 
unofficial demonstration at the rate, I think, of 149 words per minute. 
Mr. Marconi secs no reason why we should not increase to 300 words per 
minute. Tt ia purely a question of mechanical construction. 

Q. 133. You will be able to work at quite double the speed of a cable * 
We think so: we contemplate we shall undoubtedly overcome all atmo- 
spheric troubles within a comparatively short time. 

Q. 136. Is there any prospect that you will be able to make your 
messages really seeret, so that an enemy or the public cannot pick them 
up ?—That is a question which I do not think I would like to answer. 
So far as I understand wireless telegraphy it does not seem to me to he 
very probable. 

Q. 139. Your point is that the lack of secrecy argument is put too 
high ?—1 think so. 

Q. 141. Can you tell me what is the relative cost of the erection of two 
wireless stations capable of communicating across the Atlantic under all 
ordinary circumstances, as compared to the relative cost of a cable laid 
across the Atlantic *—"lhe principal cost lies in the buildings. In so far 
as the actual wireless work is concerned the cost of the aerials and à 
wireless plant to communicate across the Atlantic would probably not 
exceed £80,000. I think a cable across the Atlantic would cost six or 
seven times at least as much as a wireless station. 


(To be concluded.) 
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PHYSICAL SOCIETY. 


At the meeting held on March 12, 1915, at the Imperial College of 
Science, London, Dr. A. RUSSELL, M.A., Vice-President, in the Chair, 
a Peper on 


“The Estimation of High Temperatures by the Method of 
Colour Identity,” 

by Messrs. C. C. PaTERSON axd B. P. Duppina, was real by the former. 

Preliminary experiments are described in which the temperature 
of incandescent substances is estimated with a very fair accuracy by 
matching their colour with that of incandescent filament lamps 
working at appropriate efticiencies. These have previously bee 
calib-ated by comparison with a " black body " over a large tem- 
perature range. The comparisons are made in the field of a Lummer 
Brodhun photometer, nd the method is shown to give the correct 
result for the melting point of platinum. 

Prof. S. P. TuowPsowN thought something must be wrong with the 
English language when ‘ white " light had to be defined as that radiated. 


` 


' 


EE were many shades of grey, and it would be interesting to know how 

2 many bodies were really " grey " according to the precise definition of 
E the authors. He thought that in plotting lumens per watt against tem- 
x perature it would have accorded better with the custom to have plotted 
temperatures as abscissæ instead of as ordinates. 

Mr. A. P. TROTTER thought that if this work had been published 
before the ordinary optical pyrometer had been introduced the latter 
' might never have appeared. The colour identity method appeared to 
put optical pyrometry on a different plane. Those who have had any- 
thing to do with furnaces—he supposed Tubal Cain was the first 
always recognised the relation of colour to temperature. The method 
especially interested him as being an outcome of an investigation of the 
Violle standard. 

Dr. J. A. HARKER said that the accuracy with which the authors had 
obtained the melting point of platinum was very surprising. 
seemed no a priori grounds for supposing that a black body at the tem- 

rature of melting platinum should emit the same colour of radiation. 
With regard to the “ black body " used by the authors, it was extremely 
id dificult to obtain a furnace at these high temperatures without a cloudy 
d atmosphere, but after distilling the impurities out of the carbon—which 

; was the only suitable substance to use—he had found it possible to 
obtain a high temperature furnace with a perfectly clear atmosphere. 
With the ordinary optical pyrometer it was impossible by means of the 
coloured glass supplied to get sufficiently perfect monochromatism to 
give great accuracy. Ifa strip of platinum be used instead of a wire it is 
possible to maintain it within a degree or two of its melting point for some 
time. 
MM Mr. A. CAMPBELL asked how the optical pyrometer was calibrated at 
a high temperatures. In the case of the Viollé standard, was it essential 
' actually to melt the standard strip? Would it not be more satisfactory to 
use a tungsten strip heated up until a small speck of e.g. quartzon it began 
to melt rather than to melt the strip which was under observation ? 

Mr. Dow questioned whether the filaments of the lamps could be re- 
garded as ‘‘ grey " bodies, as, when metal filaments first came out and 
a their energy wave-length curves were taken, these showed large irregu- 
mU larities in the infra-red. Some of the work done in the States with the 
hot filament type of optical pyrometer showed that interference fringes 
made it difficult to note the point when the filament was invisible against 
the background. The author's method had no disadvantages of this 
kind on account of the size of field used. 

Mr. A. W. BEUTTELL suggested that any difference in the colour sen- 
sations of the observer from the normal would affect the results obtained 
uel by the method. 
ae Dr. C. CHREE asked which of the values, 1,750°C. or 1,770°C., the 
‘authors considered most nearly correct. ‘ 
ae Mr. E. H. Rayner thought it might add to the sensitiveness of the 

method if, when the colour match had been obtained, coloured glasses— 
‘say, first a red and then a blue glass—were put in front of the eye. Any 
mexactness in the match might be increased and shown up in this way. 

Mr. PATERSON, in reply, said that the terms “ black "" and " grey,” as 
| applied to radiating substances, were widely used, and had quite definite 
no meanings. The grey bodies quoted by Prof. Thompson should really be 
d classed as selective. There were very few substances, of course, which 
were absolutely © grey,” and it was well to consider every body as having 
a large amount of grevness and a small amount of selectiveness. 
regard to Mr. Dow's remarks, all bodies were almost entirely grey within 
the visible spectrum. It was chiefly outside these limits that irregu- 
larities occurred. — Peculiarities in colour sensation could not affect the 
Tesult asthe radiation from both sources was similarly affected. “ Black 
body temperatures were, he believed, obtained where possible by means 
of thermocouples, and at higher temperatures the curve was extrapolated 
by means of the radiation laws, He regarded the values 1,750 and 1,770 


A Pane ron 


“The Unit of Candle-power in White Light,”’ 
by Messrs. C. C. PATERSON and B. P. DuppiNc, was real by the latter. 
The Paper describes the methods adopted at the National Physical 
horatory for minimising the difticulty of photometric comparison 
of white lights of different hue. A series of six sets of electric sub- 
standards are described varying in the tint of the light radiated from 
de that of the pentane lamp to that of a tungsten vacuum lamp operating 


poen at 15 watts per caadle. The absolute value of the unit of candle- 
Mi es been re-determined, a3 have also the corrections' for 
id umidity and barometric changes, while the probable existence of a 
temperature correction is discussed. 
i un A. P. TROTTER said he would only refer to the question of the 
e y correction. Considerable work had been done by Messrs. 
Y ac "d e ant and himself, which had not vet age E 
i than in the fe ions had been taken over larger ranges of humi ity 
2s .8 Wide ran erican observations. , The barometer was also varied over 
pU fitted in th The curve they obtained had a tangent which accurately 
" with the authors’ observations. The suggestion that a tem- 


s The ine correction lurked within the humidity coefficient was possible. 
tes E -moisture curve was a sloping straight line which might be 

boss Er of two lines—the true moisture-intensity line of slightly 

intente D. than the observed curves combined with & temperature- 

l curve of small negative slope. 

nta OW thought that the cascade method did not get over any funda- 


difficulty inherent in the direct comparison of the differently hued 
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= by a “black” body. The term “grey” body seemed indefinite. There ` 


There- 


steady voltage loss. 


With ` 


as agreeing within the limits of accuracy of these preliminary experiments. 


lights, and he was inclined to question whether the increased accuracy 
attained, if any, in the final result really warranted the additional trouble. 
It was well known that the colour depended on the area of the retina 
illuminated, and he asked if the authors had found that anv difference 
could be produced by pushing in or drawing out the draw tube of the 
photometer. 
pentane standard. He noted that the authors did not like flicker photo- 
meters. 


He asked what was the degree of reproducibility of the 


His experience agreed with this. 
Mr. A. CAMPBELL also thought that the figures in the Paper did not 


justify the conclusion that the cascade method was much auperior to 
the direct comparison of the sources. 


Mr. T. SuirH (communicated remarks) thought it would be of interest 


to have a curve showing the results obtained for lamp 6 directly compared 
with each of the intermediate sub-standards, 
difficulty experienced in photometry involving a colour difference might 
be due to the chromatic aberration of the eve preventing both portions 
of the contrast pattern being in simultaneous focus. 
concerning this aberration were available a lens could be computed which 
would allow simultaneous focus for the different colours and might in 
great part remove the difficulty. 


He suggested that the 


If numerical data 


Mr. Paterson, in reply, said that Mr. Trotter's suggested explanation 


of the temperature coefficient was similar to the one they had themselves 
formed. A given range of temperature in America might be accompanied 
by a different variation in humidity than the same range of temperature 
here. 
while it appeared to give the same ultimate result as direct comparison, 
this could not have been taken for granted beforehand. 
colour differences the judgment of an observer seemed to vary more from 
time to time than when bridging the ditference in small steps. 
think that the pentane standard could be reproduced more closely than 
about 1 per cent., but they had always used one particular lamp as their 


Using the cascade method, all observers agreed very closely, and 
With large 
He did not 


ultimate standard at the National Physical Laboratory. 
A Paper, entitled 
* The Relative Losses in Dielectrics in Equivalent Electric Fields, 
Steady ani Alternating (R.M.S.)," 
by Mr. G. L. ADDENBROOKE, was taken as read on account of the 


lateness of the hour. 


After references to former work, especially on surface leakage, 


tables are given showing an intimate connection between the losses 
in steady and alternating fields, and that the one can be predicted 
from the other to a first approximation. 
and it is shown that there is heterogeneity in these cases. 
of the losses from 1 to 4 seconds to 40 are given for specimen 
dielectrics. 
dielectrics, these become rising straight lines. 
lie below about 16 ^». 
for frequencies above about 8%, but not below. 


Exceptions are mentioned, 
Curves 
Above 8 to 12~ both for “good” and “poor” 
The salient features 
The formula a+bn applies to all dielectrics 
The « constant is 
always larger than and bears only a verv indelinite relation to the 
Liquid dielectries beh vve similarly to solid with 
certain differences, particularly that for a given resistance the ratio 
of the stealy to the alternating loss is less than with solfds. There 
is a great difference in the comparative ranges of the losses. 
For the dielectrics tabulated these vary in a steady field from 1 to 
1,300,000, but the corresponding alternating losses vary only from 
l to 1,100. The difference is principally in the * good ` dielectrics, 
the alternating losses in which at 40 a are vastly larger than these in 
a steady field, though they still appear to be connecte with them. 
Mr. D. Owen (communicated remarks) considered that the author’s 
tests supplied data of great interest, though their value wonld be greater 
if more details of actual readings were supplied. The results support the 
a+bn formula for dielectric power loss already advanced by previous 
workers. They show also that a and b are prohably unconnected, This 
being the case, the Author has adopted a wrong basis of calcnlation in 
arriving at his main point. It would be better to show the relation 
between a and a, the direct current power loss. The diserepaneies noted 
in regard to à few materials (good insulators) might thus be found to 
disappear. 
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DEPRECIATION. 


The subject of depreciation of plant is one that oftem 


forces itself upon the attention of the engineer, more par- 


ticularly when large schemes are under consideration. One 
of the criticisms made quite recently against the proposed 
London County Council scheme for electricity supply in 
London was that the annual accretion to a sinking fund is 
not a sound measure of the annual depreciation of industrial 
plant and therefore the finance of a scheme should not be 
based upon rt. 

The precise methods of dealing with sinking funds may, 
of course, varv. Thev may be accumulated on the annuity 
principle, or they may be accrued by equal annual instal- 
ments, which latter we believe is the more usual plan and 
more convenient from the point of view of distributing the 
financial burden of an undertaking, because on the annuity 
principle the instalments become heavier as time goes on. 
Whatever method, however, may be adopted the fact re- 
mains that in the case of a sinking fund we are dealing more 


or less with a mathematical principle, whereas the deprecia- 


tion of plant follows no such law. 

There is often a good deal of confusion on these matters, 
but we think that this will be materially cleared up by an 
article by Mr. P. D. Leake which we publish on this sub- 
ject in another column. Mr. LEAKE sets out in detail the 
mechanism, as it were, of the annuity, on the one hand, and 
of the sinking fund on the other. The annuitv scale has its 


particular characteristics, owing to the fact thet compound 


interest enters into the question. In the case of plant, 
however, there is nothing akin to interest. Supposing that 
plant depreciates uniformly over a period of 20 vears, its 
value at the end of 10 vears should be half the initial value. 
It brings in no revenue unless in operation. On the other 
nand, an annuity which runs over 20 years has, at the end 
of 19 years, a value considerably more than half its initial. 
value, because interest is playing its part throughout. In 
the case of small undertakings this point may be of little 
Importance, but where a large capital is involved it 1s 
another matter. 

Mit becomes evident that the onlv form of wasting asset 
which can be safely written down year by year as it expires 
on the annuity basis is the annuity itself, as there can be no 
question or the value cf this asset at anv moment. In the 
case of machinery it is quite another matter. Here the 
question is complicated not merely by ordinary wear and 
tear over a definite routine, but by the fact that plant may 
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existence of an undertaking, and still further by the very 
uncertain term “ obsolescence.” 

Recently the "whole question of depreciation was con- 
sidered by a Committee of Public Utilities in Ohio, in the 
United States: Various methods were carefully discussed, 

ard the conclusion was reached that the only sound method 
to adopt was that which depends upon valuation. This, it 
appears to us, is a sound view. It is altogether impossible 
to say what will be the value of any particular item of plant 
in, say, 10 years’ time. New plant may be developed of an 
altogether more economical type, so that it is not worth 
while to retain the older plant, or the undertaking may have 
grown to such a large extent that it pays better to discard 
the older plant. Naturally it is not easy to provide a sinking 
fund to me»t such verv elastic conditions. The only Hs 
that can be done is to provide a sufficient reserve, which may 
be called upon if necessary, so that depreciation is not 


evaluated upon,a wrong basis. , 


REVIEWS. 


Copies of the undermentioned works can be had from THE ELectricitan Offices. post 
free, on receipt of published price, adding 3d. fcr books published under 2s. Add 
10 per cent. for abroad or for foreign books.) Y 


Gesammelte Elektrotechnische Arbeiten (1897-1912), By Dr. F. 
EicBBEnG, Pp. viii.--492. (Berlin: Julius Springer). M16. 


Dr. Eichberg's claim to a place in the history of the develop- 
ment of the electrical industry rests mainly upon his contri- 
butions to the theory of the monophase commutator motor and 
ita regulation ; and the practical application of the principle 
arrived at to the construction of electrical machinery designed 
for the Allgemeine. Elektricit ats Gesellschaft of Berlin. But he 
Is also well known to readers of the German electro-technical 
Journals of the last 20 vears for the clarity and simplicity 
of his exposition of various matters of import in alternate 
current theory and practice. 

In a brief and modest preface, which it is quite refreshing to 
read just new, when almost the whole of iitellectual Germany 
has heen swe pt cfi its feet in a wave of insane self-laudaition, as 
though inoculated with a very virus cf megalomaniac insan itv, 
the author expresses the hope that this issue ct his collected 
Papers may be of use to aspiring engineering students as an 
illustration of the opportunity open to an engineer of intro- 
ducing some improvements within the limits of the sphere 
which may fall to his loct. As the reviewer glanced through 
one Paper after another. the i impression arose within his mind, 
and grew to a strong conviction, that this was the most important 
function which the volume voud fulfil, and it was satisfactory, 
therefore, on turning back to read the pretace, to find his con- 
viction put into words by the author as ccnsticuting his primary 
object in Issuing this collection ot his writings. 

The electrctechnical Papers proper are preceded by three 
papers dealing with subjects ot phy sical rather than technical] 
Interest, reproduced from the “Sitzungsberichte der Kaiser]. 
Akademie der Wissenschaften in Wien 7: On the electric valve 
effect observed in an alternate current arc between a carbon 
and a metallic electrode ; on the still obscure phenomenon cf 
the glow-worm like luminescence in electrolytic cells with 
electrodes of aluminium or magnesium ; and on the action of 

the Webnelt current breaker. These were carried cut by the 
author while assistant at the Technische Hochschule in Wien, 
in conjunction with L. Kallin. 

The electrotechnical Papers are not arranged strictly in order 
of date, but are classified in a series of groups, as more conve- 
nient for the reader, the order of the g groups coinciding generally 
ath the development of the author's work and thought. First 

we find a group of five Papers on direct-current armatures. An 
ibus e of well executed diagrams make the arguments and 
escriptions easy to follow with a minimum of mathematical 
ormulation, and that of the Sum piest. These methods are 


| 


REPRRE HAE QUSE a SERO RUUHER NC U alien daa of the author's work and will appeal strongly to 


the majority of engineering students. The author has ob- 
viously learned from his experience as a teacher, not merely to 
express himself clearly, but to present his results in such a shape 
that they can be most easily assimilated by the great majority of 
readers. Next we find eleven papers dealing mainly with alter- 
nate-current motors and their applicability for railway work. 

These are divided into four groups, and among the more nm-: 
portant matters dealt with are: The Górges “effect and the 
running of alternate-current motors in series ; the braking of 
induction motors ; line effect on synchronous motor running ;. 
and the development cf the Déri system and its application to 
railway work. Then comes a group of five Papers dealing with 
ecmmutator moters and their regulation, forming the authors - 
most important contributions to electrical practice and thecry. 
The collection proper concludes with a group of three Papers on 
monophase railway work, and a single important Paper on the ' 
speed regulation of the retary field commutator motor. The. 
volume concludes with reprints of the principal Winter-Eich- 
berg and Eichberg patent specifications, dealing mainly with - 
alternate- current motor regulation ; a complete list of patents 
obtained by the auther, alone or in conjunction with others; 

and a brief historical outline of monophase development. 

G. W. DE TUNZELMANN. 


La Lumière Electrique et ses Différentes Applications au 
Théâtre. By V. TRUDELLE. Pp. vi +295. (Paris: H. Dunod 
et E. Pinat.) 10 francs. 


By a somewhat slow and painful process it is gradually being 
realised that illuminating engineering requires specialised and 
careful study. Until com paratively recent years there ap- 
peared to bea general impression abroad, even amongst people 
who ought to have known better, that any architect, builder © 
or even plumber, could satisfactorily design the lighting systems 
of large public buildings. As the science and art of illuminating | 
engineering progresses we may expect to see monographs 
published dealing with different aspects of the subject. 

The book under consideration is a French treatise dealing 
with the application of electricity to theatres and more parti- 
cularly with the lighting of the same. It opens with an inter- 
esting account of early methods of lighting theatres and the 
machines used in connection therewith. 

The second chapter deals with the advantages and disad- 
vantages of different methods of lighting in a clear and satis- 
factory manner, the verdict, of course, being in favour of 
electric lighting. The construction and arrangement of the 
stage 1s next considered with regard to the utilisation of the 
various parts from the point of view of lighting. Some useful 
figures are Included in this section. 

“Chapter V. deals with the extensive subject of the selection 
of cables. A really good précis is given of the advantages and 
disadvantages of the different types, and the chapter concludes 
with some interesting notes on the manufacture of cables. 

The author next discusses the ornamentation of the theatre 
with respect to lighting, the lighting of the orchestra, and so on. 
Dimensions and prices of the apparatus for the illuminated 
advertisements on the front of theatres is a valuable feature. 

Regulating switches for theatre lighting next receive atten- 
tion, the effect of different forms of lenses and carbons, the 
proper use of shadows, &c., being clearly defined. Chapter 
XVII. deals with the different forms of incandescent lamps. 
The treatment is quite up-to-date, though properly very brief.. 

Costs of installations, maintenance ‘and labour, are then, 
dealt with, and, among other items, some useful figures are 
included regarding the use of gas engines and secondary cells. 
À quite elementary treatment of the determination of necessary 
cross-sections of cables, svstems of distribution, fuses and prices 
of cables is next presented. 

A. valuable discussion as to the electric staff required, in- 
structions as to their attendance, &c., is given in Chapter 
XXIII. ‘This is one of the best sections of the book. The 
remainder of the volume is devoted to contracts, police orders 
concerning electric lighting in theatres, batteries and their 
maintenance costs, and a description of the types of electrio 
motors used in theatres. 


On the whole, we consider the book well worth its price. The 
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commercial side of the problem is kept. well to the front—which, 
‘after all, is most important. As is usual with most Continental 
technical works, the book is merely bound in paper covers. It 
18 beautifully printed, but the diagrams and illustrations are 
“scarcely in the same class as the text. H. G. St. 
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THE ANNUITY OR SINKING FUND THEORY OF 
MEASUREMENT OF DEPRECIATION OF PLANT. 


BY P. D. LEAKE, F.C.A. 


The following reasoned statement demonstrates the fallacy 
‘of the annuity or sinking fund theory of measurement of depre- 
ciation of plant. This is a dificult and obscure subject which 
calls for more light and ventilation. 

In a recently published memorandum on the financial 
proposals of the London County Council on London Klectricity 
Supply it was stated that the annual accretion to a sinking fund 
is not a sound measure of the annual depreciation of industrial 
plant, and it was stated that this fact could be clearly 
demonstrated. In view of the extent to which the sinking 
fund method of accumulation is used, not only by electrical 
undertakings but by municipal trading undertakings, it is of 
general interest to understand the true effect of this method, 
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at the end of the twentieth year will exactly wipe out the balance of the 
constantly diminishing unexpired cost standing on the annuitv ledger 
account, and will consist of interest £0-38 and capital £7-64. 

If this man wishes to sell or transfer his annuity at the end of any one 
of the 20 years, the balance of a ledger account constructed in this way 
will be the amount he will receive as the unexpired capital value of the 
annuity, assuming of course other things remain equal. | 

In order to avoid minute fractions the annuity is taken at £8 instead of 


| And so on, year by year, until the last instalment of the annuity of £8 | 
| 


tS There is, as we know, a mathematical connection between an 
annuity and a sinking fund accounting for the fact that the annually 
increasing amount of the capital element contained in each succeed- 
ing instalment of an annuity (see above) is always exactly equal to that 
year s accretion to a sinking fund invested at a similar rate of interest, 
| to replace the original cost of the annuity at the end of the period of 
| vears, And therefore, if we strike out from both sides of the annuity 
ledger account illustrated above, the interest debited and the interest 
credited, both being equal, the ledger balance representing the 
unexpired value of the annuity at the end of each year will remain 
unaltered, and there will remain on the credit side to diminish the 
original cost only the amounts equal to the annual accretions to a 
sinking fund. This explains the puzzling fact that when applied to 
reduce a ledger record of cost the annuity theory and the sinking 
fund theory of measurement are identical in result. 
The accelerating annual decrease in value of a 20 years’ annuity 
of £8 per annum with interest at 5 per cent., and the corresponding 
| accelerating annual increase in the accretions to a sinking fund, 


which is known aş the Annuity or Sinking Fund Theory of , are as follows :— 


Measurement of Depreciation. 


What is an Annuity ^— Industrial plant, during its efficient life, 

gives efficient, and therefore approximately equal, annual service, 
à fact admitted by the advocates of this theory, and in order to 
understand the true effect of the theory the question What is an 
Annuity ? must first be answered. Suppose & man has £100 of 
capital and wants to lay it out to be exhausted in such a way as to 
bring him in the largest possible equal annual income over a period of 
20 years. Then, taking interest at 5 per cent. per annum, this man 
will find that by parting with his £100 now he can secure an equal 
annual income of £8 over a period of 20 vears, the first instalment of 
£8 heing payable to him at the end of the first year and the last, or 
twentieth, instalment being payable to him at the end of the twentieth 
year. 
, A man who enters into a contract of that kind has purchased an 
annuity, and should know what part of his capital outlay has expired 
or is exhausted at the end of each year. If he keeps accounts, his 
annuity-ledger account will stand thus for the first three years of the 
term :— 


Dr. Cr. 
Cost of annuity............... £100 Annuity, consisting of 
Interest on £100 for one i Interest per contra £5 
AAE E to evo dosis 5 | Capital 4... ees 3 
—  £S 


(Note. — This £3 is 
equal to the annual in- 
stalment of a sinking 
fund to replace £100 at 
the end of 20 vears.) 

Balancen ucc ces sbev ed pest 97 
£105 | . £105 
Balance, unexpired cost... 97 


Annuity,consisting of 
Interest on £97 for one 


Interest per eontra £4-85 | 


Ir T 4:85 Capital ............... 3:15 
—- 8 
Note, —This £3:15 is 
equal to £3 plus one 
vear's interest on sink- 
ing fund investments.) 
j Balütobo sue areor 93:85 
£101-85 £101-85 
Keri RDNA 
Balance, unexpired cost.... 93-85 ; Annuity consisting of 
Interest on £93-85 for one |. - Interest per contra £4-68 
y CAL E 4-68 Capital iugar 3:32 
UNUM S. 
CVote.—' This £3-32 is 
equal to £3 plus. one 
vears interest on sink. 
ing fund investments.) 
NECI io c NR 90-53 
£98-53 £08.53 
‘Balance, unespired cost... 90-53 


l | 
Period of Darin ANTURI Period of | Decreasing ' a 
years still | value of |, 2¢cretion years still} value of | |, 9€*T* kno 
j | annuity, | @ Sinking “to pun. annuity, "a sinking 
to run. y fund. | "o į fund. 

| 38-04- 
20 | 100-0 3-02 | 10 61-96 ^ — 403 
19 96-98 318 | 9 51:03 517 
18 93-80 3.33 | 8. | 51-86 5-43 
17 i 90-47 3-50 ri 46-43 5-10 
16 | 8697 368 |! — 6 40-73 5-99 
15 83-29 3°86 | id 34:74 | 6-29 
14... 7943 405 | 4 2845 | — 6:00 
13 19:38 4.20 | 3 21:85 6-03 
12 | 7112 4:47 2 14-92 7:28 
]1 ! 00:65 4-69 ] 7:04 7:64 
38-04 100-0 


It will be observed that the sum of the annual accretions to the 
sinking fund replaces the £100 capital at the end of the 20 years, but 
that the amount of each annual accretion increases, from £3-02 for 
the first year to £7-64 for the last year of the period. 


Annuity Scale of Value unsuitable to Measure Value of Plant.— 
Now, what justifieation is there for using a scale which correctly 
applies to the surviving value of an ann uity to measure the surviving 
value of material wasting assets such as plant ? The cost, and 
therefore the value, of material wasting assets is always based on the 
quantity of material and labour which they contain. It has nothing 
whatever to do with the value of an annuity, which is based on future 
income certain, over a period certain, receivable in equal annual 
sums. Value locked up in the form of material plant cannot earn 
interest any more than value locked up in the form of sovereigns 
deposited in a box can earn interest. If plant contributes 20 years 
efficient, and therefore approximately equal, annual service to a 
profit-seeking undertaking, its “ going-concern " value will be equal 
to half its cost at the end of the first 10 years of the period, and no 
more, just as the sovereigns, if drawn out by equal annual instal- 
ments over 20 years, wi]l be reduced by one-half at the end of 10 vears. 
To show that value Iccked up in the form of material does not 
earn interest, take as an example the value of a coal field for which 
the owner originally paid £100,000, the estimate: contents being at 
that time 1,000,000 tons. so that it cost him 2s, a ton; suppose that 
50,000 tons output is raised regularly each year. It is clear that. 
other things remaining equal, the “ going-concern "' value of the coal 
tield at the end of 10 years, when half the contents will have been 
raised, will be based on the contents still remaining in the ccal field, 
and will be £50,000. In the event of a transfer from one undertaker 
to another this would hold good, regardless of the fact that a larger 
amount of capital has been locked up in this wasting asset during the 
seller's part of the assumed life period of 20 years, than during the 
buyers part. Such a state of affairs may, perhaps, be good ground 
for the transferor to claim payment from the transferee of a sum for 
goodwill, but otherwise the fact that the transferor has temporarily 
owned the whole of the coal field will not induce the transferee at the 


£8-024, and the sinking fund at £3 instead of £3-024. 4 dod d dd ae 
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end of 10 years to pay £62,000, which is the surviving value at the 
end of 10 vears ascertained on the annuity theory of measurement. 
The coal field, now containing 500,000 tons of equally accessible 
coal, will be worth no more than £50,009. The commercial value of 
the coal capacity hes not been increased by interest on the value while 
held by the transferor, and neither is the commercial value of plant 


and mechinery or any other material wasting asset increased by 


interest. 

In order to show the effect on the “ going-concern " value of plant 
of employing the annuity theory of measurement, take the case of 
plant ecsting £100, having a life of 20 years, assuming interest at 
5 per cent. per annum, and no scrap value at the end of the period. 
By the annuity theory the ^ going-concern "' value of the plant at the 
end of 10 years, or half the life period, is £69, as shown by the follow- 
ing summary of the plant ledger account if kept in the same way as 
the annuity ledger account already set out :— 


Cost Of plantossos e eire aee peut E ena veste ELLE cessas £LOO 
l Add. 
Interest at 5 per cent. to the end of the tenth vear on tho 


diminishing balance of capital locked up in the plant...... 12 


Deduct. 
Ten annuity instalments of £8 consisting of: 
Proportion, accrued to the end of the tenth year, of £60, 
being the sum of interest at 5 per cent. chargeable 
in 20 years on the diminishing balance of capital 
remaining locked up in the plant........................ £12 
Ten sinking fund instalments of £3 ....................... s. 30 
Proportion, earned to the end of the tenth vear of £40, 
being the sum of interest earnable in 20 years from 
the regular investment at 5 per cent. of £3 per 
annum ........ m 8 


£62 
EER 


The bilance of this plant ledger account should be £50 and not 
£62. The reason of the ditference will be seen on reference to the 
winuity scale cf value already set out, which operates to provide 
only £302 in the first year, the provision gradually incireas- 
mg to £7-64 in the twentieth year, so thet, in 10 years, the 
sum of the annual accretions to a 20 vears’ sinking fund— taken 
in this case as the measure of depreciation to date—is only £38 
Instead of £50. Of the £100 to be replaced by the sinking fund £60 
is provided by the sum of the 20 sinking fund instalments of £3 each 
and £40 by the interest earnable thereon in 20 years, of which less 
than half—by £12—has been eerred in the first 10 vears, and the 
£12 is, by the use of this theory, retained in the value of the plant to 
be taken out of the earnings of future years. 

Surplus Interest of later years, if any, ix a factor of Goodwill.—An 
argument which is often used in support of this theorv is that the 
surviving value should be based on cost, and that cost includes 
interest. It js true that one of the elements of economic cost is a 
normal rate of interest on capitel invested, but we have seen that the 
market value of material wasting assets is not increased by interest. 
But in connection with a profit-seeking undertaking using material 
Wasting assets two distinet classes of value may co-exist. one the 

going-concern " value of the material plant, and the other good- 
will, which is the present value of future super-profits expected to be 
tamed during the remainder of the useful life of the plant. The 
tern super-profits—as applied to profits which may arise out of the 
eee plant—means the amount by which the protits or interest 
w Si fo be carnable in the last 10 years exceeds the profits or 

erest assumed to have been earned in the first 10 years of the 
period, and in the case illustrated this amount is £12. 
uon E Du cost has been taken in the illustration as £100, and on 
the end P ie of the “ going-concern " value of the plant at 
Nite years is £12, but when questions arise as to the value of 
Sive plant installations the matter assumes very great im- 
D pan rS in the case of plant costing £10,000,000 the over- 
measureme na ue at the end of 10 vears by the use of this theory of 
an might amount to no less than £1,200,000. Another 
jaian a to be borne in mind is that the only possible 
that the PUN the use of this theory on any ground whatever is 
ade ive sinking fund has, in fact, been set up and regularly 
the plant : a of moneys gradually released as the expiring cost of 
t this ei Mies out of revenue ; but it will generally be found 
taking which ot á done because that part of the capital of an under- 
Permanently I8 Invested in plant remains, as to its bulk, always 
passing A vested in plant, the units of which are continuously 
Portions of th service and being renewe-l in the same way that other 
nently inve, e capital of an industrial undertaking remain perma- 
ested in such assets as stock and debts, the constituent 
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items of which are always changing, while the amount of capital. 
which they represent remains a fairly constant sum. 

It is obvious that where there is not, in fact, a sinking fund the 
setting up of a claim to use the annuity theory of measurement on 
the ground that more capital has been looked up in a plant during 
past years than will be needed in future years, cannot be justified on | 
any ground at all, being based on a mere fairy tale. 

There are other objections to the use of the annuity theory of 
measurement of depreciation, such as the many classes of pant which 
have to be dealt with, and the difficulty under this method$of 
subsequent alteration and adjustment of the life periods. Industrial 
plant often consists of scores of ditferent classes with different life 
periods attaching to each class, and the estimates of the life periods 
of each class may have to be revised by the engineers froin time to 
time owing to changing conditions, and to a variety of circumstances. 
which cannot be foreseen over a long period of future years, “d 

The fact is that the only form of wasting asset which can be safely 
written down year by vear as it expires by the annuity or sinking 
fund theory of measurement is—the annuity, because this is the only 
kind of property which yields future income certain, over a period 
certain, receivable in equal annual instalments. The degree of 
objection or risk incidental to the use of this theory for other wasting 
assets, which are not material wasting assets, veries with the degree of 
precariousness of the future income. The kind of property which 
approaches perhaps most nearly in some respects to that of an 
annuity is a lease of land and buildings, entitling the owner of the 
lease to the use and enjoyment of the premises for a fixed term. If 
the leasehold property is of such a character that the annual value is 
likely to remain constant during the whole term, there is not much 
risk or practical objection to measuring and writing off the annual 
expired capital outlay on the annuity or sinking fund theory, although 
as the future is never certain it is better not to do so. 

Although a great deal is sometimes heard of the annuity or sinking 
fund theory of measurement of expired capital outlay for ascertain- 
ing the surviving value of plant, and although it was put forward and 
the case very ably, though unsuccessfully, argued on behalf of:the 
National Telephone Company, whose claim, exclusive of goodwill 
which was barred, amounted to upwards of £20,000,000, in the 
recent Arbitration to determine the “then value” of the plant, 
it is hard to tind a record of ary commercial undertaking actually 
using this method. Nevertheless. it is unfortunately very largely 
used by municipe! authorities for their trading concerns. They 
borrow money to pay for wasting assets in the nature of plant 
required for tramways, gas, electric light and water undertakings, 
to be repaid at the end of a long period of years by accumulating a 
sinking fund, and they often measure the provision for expired capital 
cutlay on their plant by the amount of the annual instalment of the 
sinking fund. It has been shown that this is unsound, and that it 
results in retaining in the value of the plant, end so capitalising, an 
assumed goodwill, which should never he done, even if it exists, and, 
in view of the enormous sums of money involved, the subject 
urgently needs attention. 

There is little doubt that the use of the sinking fund instalment as 
a measure of the annual depreciation of plant was originally adopted 
because the sinking fund provides the amount required by the end of 
the estimated life period. In those days the possible etfects upon the 
computation of intermediate annual profits, and upon the current 
records of the unexpired value of plant, were of secondary import an ce, 
and indeed these questions were then regarded as incapable of 
treatineat on the basis of an exact science. f M 
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. IONISATION.* 


BY SIR J. J. THOMSON, O.M., F.R.S. 


Summary.—The first part of this address deals with the nature of 
ionisation, and two theories of the mobilities of ions are considered in 
relation to the known facts as obtained by experiments. "The latter part 
deals with the process of ionisation. The detachment of the electron or 
corpuscle from the atom is first discussed, and finally the process of 
ionisation by light or Róntgen rays, and by the action of moving elec- 
trified particles is considered. 


By ionisation we mean the production in a medium, whether 
solid, liquid or gaseous, of particles charged with electricity which 
can be set in motion by an electric field and produce a current of 
electricity through the melium.  lonisation can be brought upon in 
many ways: By light, by Rontgen rays, by cathode ravs, by positive 


raya, by heat, by solution, by bubbling gases through liquids, and 


* Abstract of a presidential address to the Physical Society. 
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in some cases possibly by chemical action due to the heat produced 
Tather than to any special ionising effect due to chemical change. 

What is the nature of the carriers of these electric charges? We 
must distinguish here between two different questions: (a) the 
nature of the carriers when they are first produced, and (5) when they 
have got into equilibrium with their surroundings. "The study of the 
mobility of the ions has brought to light the following important 
properties: (1) The mobility of an ion depends only on the nature of 
the gas through which it is moving, and not upon the gas from which 
the ions are produced. ‘Thus, if we ionise by Röntgen rays a mixture 
of iodine vapour and hydrogen gas, some of the ions will arise from 
the ionisation of the iodine and others from that of the hydrogen, the 
mobilities of the two kinds of ions through the mixture are the 
san.c. (2) Through a considerable range of pressures, the mobilities 
are inverselv proportional to the pressure. In the case of the nega- 
tive ions when the pressure is reduced below that due to a centi- 
metre or so of mercury the mobility increases much faster with 
diminution of pressure than this law indicates. Some recent experi- 
ments by Mr. Todd indicate that a similar result is true for positive 
ions, though the pressure at which the abnormality sets in is very 
much lower than for negative ions. (3) When the density of a gas 
remains constant the mobility of ions through it is independent of the 
temperature through a wide range of temperature. (4) The mobili- 
ties through several gases, such as hydrogen, argon, nitrogen, are 
very approximately inversely proportional to the square roots of 
their atomic weights; this is. not true for easily condensed gases, 
and there are some exceptions to it for the more permanent ones. 
(5) The mobility does uot depend on the charge on the ion—i.e., it is 
the same for singly as for doubly charged ions. 

Theories of the Mobility of lons.— Expressions for the mobility of 
ioas through gases have been worked out on two assumptions: (1) 
That the etfects of collisions between ions and molecules are similar 
to those between two hard elastic spheres, and (2) that the effects 
produced by the molecules on the ions are the results of attractive 
forces between the atoms and molecules varying inversely as the 
fifth power of the distance between them, This law represents the 
force between a charged particle and an uncharged conductor when 
the distance between the two is large compared with the linear 
dimensions of the conductor. On the first theory I find, taking into 
account “ persistence of velocities " (see Jean's " Dynamical Theory 
of Gases," p. 236), that R, the velocity of the ion under unit electric 
. force, is given by the equation 


e (M, M. 5/M, 3M, 
R=. ee ee ; 
Nzo'A/ M. Ql MM, onn 
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according as M, is greater or less than Ma N is the number of 
molecules of the gas per unit volume, M the mass of a hydrogen 
molecule, Q its average velocity at the temperature of the gas, M, 
the mass of an ion, M, that of a molecule, e the sum of the radii of an 
jon and a molecule, and e the charge on aa ion. 

Considering the variation of R with the masses of either the ion or 
molecule, it is shown that, if M, is large compared with M,, then 


e 3 / o 
R= ———— --- 
Nso^//Mo1N M, 


Thus, if o were unaltered, the mobility of an ion would become inde- 
pendent of its mass as soon as that became a considerable multiple 
-of that of the molecule of the gas through which the ion was moving. 
The fact that the mobility of all ions through the same gas is the 
same implies on this theory that all the ions should be of the same 
size, and, what is still more remarkable, since in many gases the 
mobility of the ions varies inversely as the square root of the atomic 
weight, it follows from the expression for R that for all these gases o 
should have the same value—z.e., that in all these different gases the 
ions should be of the same size. 

According to the expression for R given above, the effect of tem- 
perature on the mobility of the ion would depend upon the variation 
-of 1/No’Q with the temperature. or, when the gas is kept at constant 
volume, so that N is constant, of 1/¢?Q. But Q varies as 0$ when 6 
is the absolute temperature, so that the temperature variation 
would be that of 1/0744. Now Phillips’ experiments show that, 
through a considerable range of temperature, R for constant volume 
is independent of the temperature. This necessitates e?04$ being 
constant, A theory is advanced to account for this. 

When the mass of the ion is very small compared with that of the 

mu.ecules of the gas, as is the case when the negative ion isa corpuscle, 
the expression for R becomes 


R 


or 
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where v, is now the radius of a molecule of the gas. Thus the 
mobility on this view is increased in the proportion of 4/M,/M, in 
consequence of the diminution of mass; also in the proportion of 
c? /c ,? in consequence of the corpuscle being so much smaller than the 
ion. In gases such as air, hydrogen, oxygen the velocity of the 
negative ion is a little greater than that of the positive at pressures 
down to a centimetre or so of mercury. At lower pressures it be. 
comes much greater than that of the positive ion, and the ratio of the 
mobilitv of the negative to the positive inereases as the pressure 
diminishes. This suggests that at these lower pressures the negative 
ion is for a considerable fragtion of its existence a free corpuscle, but 
at times gets attached to a molecule or aggregate of molecules of the 
gas, when it moves much more slowly. After a time it can get 
detached from this aggregate by causes other than the primary 
ionising agent. The negative ion thus alternates between a free 
corpuscle aad a negatively charged aggregate, aad the mobility will 
depend on the relative times it spends in these conditions. 

Let us now consider for a moment another theory of the mobility 
of the ions, the theorv which supposes that the motion of the ions 
through a gas is determined, not by collisions like those between 
elastic spheres, but by forces between the ions and the molecules 
varving inversely as the fifth power of the distance between them. 
Maxwell worked out the theory of diffusion for gases when the mole- 
cules repelled each other with forces varving inversely as the fifth 
power of the distance between them. We can easily adapt this 
theory to the case of an ion moving through molecules which it 
attracts with forces varying inversely as the fifth power of the dis- 
tance. If we do this we 4nd that R, the mobility, is expressed by 


the equation 
e M,+ M,, 
us A 
NA MMK 


where A is a constant, K the magnitude of the force between an ion 
and a molecule at unit distance, and, as before, e is the charge on an 
ion, M, and M, the masses of an ion and molecule respectively, aid 
N the number of molecules per unit volume. It will be seen from 
this equation that as soon as M, becomes considerable with respect 
to M,the value of R depends but little on that of M,. On this theory, 
then, if the ion is a cluster of molecules, the mobility will depend but 
little upon the number of molecules in the cluster; it does not in this 
case matter about the size of the cluster, as there is no factor corre- 
sponding to the g? in the expression for R on the previous theory. 
Again, if K, the measure of the force between an ion and a molecule, 
is independent of the temperature, R will, for a gas at constant 
volume, be independent of the temperature, a result indicated by 
Phillips experiments. Again, if the force between the ion aad the 
uncharged molecule is due to the charge on the ion, K will be pro- 
portional to e?, so that R will be independent of the charge, whichis 
again in agreement with the facts. We have seen that the mobility 
of the ions through several gases varies as M~}. Interpreted in th: 
light of the prece:ling expression, this means that K is the same for 
all these gases. This is a difficulty in the way of this theory. We 
should expect K to be proportional to the moment of the electrical 
doublet induced in the molecule by the charge on the ion when placed 
at unit distance from the molecule, but u:— 1, if p. is the refractive 
index of the gas, is proportional to the moment of the electrical 
doublet induced in a molecule of the gas by a constant and uniform 
field of electric force. We should, therefore, expect K to be propor- 
tional to p*— I, and R to ((y?— 1)M,)—4, and not to M,—1. There is no 
doubt, however, that in many gases R is much more nearly propor- 
tional to M,—4 than to {(4?— 1)M,!—4. Considering on this theory the 
mobility of a negative corpuscle, it is shown that the mobility of the 
corpuscle would be +/M,/M, times that of the ion ; in the case of 
nitrogen, when M,/M,=28 x 1,780, the mobility of the corpuscle 
would be about 220 times that of the ion, so that at 760 mm. pressure 
and 15°C. the mobility of the corpuscle would be about 200 (cm. /sec.) 
(volt/em.). This is of the order found by Franck and Pohl for the 
mobility of the negative carriers in nitrogen carefully freed from 
oxygen, On the other theory of mobility, the mobility of a corpuscle 
would be more than four times this ; for the mobility of the corpuscle 
. c? [M ; " 

is Ec M , where g isthe sum of the ra:lii of an jon and a molecule 

1 My 

and ø, the ra lius of a molecule, and ¢ is more thaa double o, 

The Communication of Electricity from a Gas toa Metal.—The study 
of the constitution and properties of ions leads to results which have 
an important bearing on the question of the communication of a 
charge of electricity from gas to a metallic electrode immersed in it. 
We have seen that in the inert gases, such as nitrogen and argon, the 


corpuscles in the gas do not attach themselves to the molecules. 


When they come into collision with these molecules they rebound in 
their original condition ; the impact of a corpuscle against a neutral 
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molecule or atom does not result in the charging of the atom. Again, 
to deprive a positively electrified ion of its charge a corpuscle must 
attach itself to the ion. This corpuscle must come from somewhere, 
and to detach a corpuscle requires the expenditure of a finite amount 
ofenergy. The study of positive rays again shows that to deprive some 
negatively electrified atoms of their charge, those of oxygen, hydro- 
gen or carbon, for example, requires the expenditure of a considerable 
amount of work. We thus see many examples where the mere con- 
tact between the electrified body and a neutral one does not result 
in the transference of the electritication. 

Let us apply these considerations to the case of a metal electrode 
immersed in an ionised gas. From what we have seen, it is unlike 
that the mere hitting of the ions against the metal will result in the 
transference of the charge from the gas to the metal; to effect this 
transference, in many cases at leas:, will require the expenditure of 
a finite amount of work. Where is this work to come from ? The 
most obvious source of work of this kind is to suppose that if the metal 
is acting as an anode, negative ions or corpuscles accumulate in its 
neighbourhood, forming, with the surface of the anode, two lavers of 
electritication, with a finite difference of potential between them. Tf 
this were so we should expect to find considerable difference of 
potential between metal electrodes and the surrounding gas. This 
consideration is one that should be borne in mind in interpreting the 
results of some experiments on the discharge through gases A 
conspicuous instance of the formation of a double layer is that at the 
anode in à vacuum tube through which a current of electricity is 
passing. This produces a change of potential close to the anode 
amounting in many cases to more than 20 volts, and it occurs so 
abruptly that it has hitherto been impossible to reach a point so close 
to the anode that the difference of potential between the anode and 
the point is less than this value. The experiments of Skinner show 
that it varies somewhat with the metal of the electrode, though the 
Variations are not large and it does not vary much with the current 
density at the cathode. It is exceptionally large in chlorine. It 
may be regarded as the mechanism by which the necessary work is 
supplied (1) to get the negative charge from the ions in the neigh- 
bourhood, and (2) in some cases to liberate positive ions from the 
anode. 

Experiments on the mobility give us but little information as to 
what is the nature of the ions when they are first formed, and there- 
fore give but little information as to the processes by which ionisation 
is effected. It is, however, the mechanism of this process to which 
| wish to direct your attention rather than to its'final product. One 
point in the mechanism of ionisation seems quite clear—that is, that 
In, at any rate, the vast majority of cases of ionisation of gases, one 
part of the process of ionisation is the liberation of a corpuscle or 
electron. We know this, because, at very low pressures, and in the 
case of inert gases like argon even at high pressures, the measurment 
of the mobility and diffusion of the negative ions shows that these 
are many hundred times greater than the corresponding quantities 
for the positive ions. At higher pressures, on the other hand, the 
difference, except in the case of the inert gases, is comparatively 
small, for here the surrounding molecules have had time to condense 


Tound the electron and load it up before it is finally driven out of the 


gas. Thus, the process of ionisation involves the liberation of a 


corpuscle from the molecule, and is not primarily the splitting up of 


à diatomic molecule into two oppositely charged atoms. One part 
of the process of ionisation is thus the ejection of a corpuscle from the 
molecule of the gas which is ionised. The violence with which the 


corpuscle is ejected depends to a great extent on the way the ionisation 


Is produced, and the study of the way the velocity of the corpuscle 
on its departure from the atom varies with the type of the ionising 
agent gives some very interesting results. When a gas is ionised bv 
Róntgen rays the corpuscles are expelled from the molecules with 
Very high velocities; in fact, the experiments made on this subject 
point to the conclusion that the velocity with which the corpuscles 


‘ate expelled does not differ greatly, if at all, from that of the cathode 


rays, which by their impact against the anti-cathode gerferated the 
tgen rays which ionised the gas. The existence of the high-speed 


‘corpuscles coming out of molecules exposed to Röntgen rays is clearly 


shown by C. T. R. Wilson's photographs of the distribution of the 
ons produced when a gas is exposed to Röntgen rays. These high- 
id. corpuscles ionise the gas as they pass through it, each one of 
hae Producing a large number of ions; thus the greater part—in 
aa Practically the whole—of the ionisation in gases under Röntgen 
Seis produced, not directly by the rays, but indirectly by the rapidly 
The corpuscles which they eject. 

T bg of these fast corpuscles does not depend upon the 
quality of the gas, nor on the intensity of the rays, but only upon the 
ee y—the hardness of the rays. The harder the rays the greater 
leen of the corpuscles. Thus the velocity of the particles ex- 

y means of radiation, whether this be light or Róntgen radia- 


or -€——— mme 


tion, depends solely upon the quality of the radiation, and when this 
radiation has, as is the case with monochromatic light or character- 
istic Róntgen radiation, a definite frequency, the energy with which 
the corpuscles are expelled from the molecule is proportional to the 
frequency of the radiation. This is a result which might be expected 
from the " quantum " theory. The experimental results hitherto 
obtained seem on the whole to contirm this result, though it must, 
I think, be confessed that the direct experimental evidence in favour 
of the strict proportionality is too meagre to enable us to maintain 
that it is a direct result of experiment. 


(To be concluded.) 


THE PRACTICAL RATING OF ELECTRIC INCANDESCENT 
LAMPS.* 


BY FRANCIS W. WILLCOX. — ' ^ ' 31387 

Very clear evidence has been presented that candle-power as an 
all-round lighting unit has been found wanting. It is being displaced 
as & practical rating unit, largely as a result of its own deficiencies. 
The primary reason for this is found in the fact that candle-power is a 
somewhat loose term, readily abused, and is being used in a dual 
sense. Candle-power is used as a conception of luminous intensity 
or power and also to express the numerical value of a source of light. 
Furthermore, candle-power being a derived unit and not a funda- 
mental one, its insufficiency became evident when an attempt was 
ma‘le to establish a complete system of lighting units and co-ordinate 
these with the actual expenditure of power required to produce the 
light. | 

The rating of electric incandescent lamps has been changed to total 
watts as a practical size rating in place of candle-power (which had 
previously been used with carbon filament lamps). This change was 
made to obviate the misleading values it was possible to assign to 
electric lamps under a rating by candle-power. Serious abuses hal 
arisen in the cases of special lamps, such as the Nernst lamps, which, 
by virtue of their special construction (the frame of the lamp acting 
as a retlector), were able to give a multiplied value of apparent candle- 
power beneath the lamps. To overcome these abuses, the electric 
glow lamp industry fell back on the wattage of the lamp and began 
rating lamps in total watts. This provided a simple detinite rating 
that could not be manipulated as candle-power had been. In this 
matter the incandescent lamp simply repeated the history of the arc 
lamp which, on the candle-power basis, had been rated at very high 
values (the value of the maximum ray), resulting in the dropping of 
candle-power as a unit of rating for the are lamp and the adoption of 
watts or amperes instead. The subsequent developments in in- 
candescent electric lamps, the multiplication of shapes of filamen: 
and the considerable advances in efficiency realised in the past year 
or two, have all accentuated the value of the total watts rating as a 
practical size rating. 

Now I would like to point out that there has been no complete 
abandonment of the candle-power unit. To express the total lumin- 
ous power or flux of light given by a lamp, we employ such values in 
one form or another a3 the necessary means of expressing the efli- 
ciency of à lamp. This efficiency is given, of course, by the ratio of 
the luminous output to the energy input or total watts consumed by 
the lamp. As a practical size rating, however, for the incandescent 
electric lamp, the total watts has been adopted by force of the con- 
ditions mentioned above. The result of this is to give increased 
values of candle-power with every advance in efficiency. The watts 
remain fixed and the candle-power values change. The adoption of 
the watt rating has resulted in the establishment of a line of fixe:l 
standard watt values, 10, 15, 20, 30, 40, 60, 80, 100, 200, &c., watts 
for metal filament glow lamps, which all manufacturers have adopted. 
While candle-power values will still bə used as needed, they will be 
derived values obtained by dividing the watt rating by the efficiency. 
It can readily be understood, for example, that it is very important 
to the largest class of lamp users—electric supply station customers 
—to have the total watts of the lamps stated and fixed, as light is 
purchased on the basis of the watts consumed. With advances in 
efficiency, however, this would not be possible if we had to provide 
a fixed line of candle-power sizes, as with every advance in efficiency 
the total watts would have to change and there would be continual 
shifting of the watt consumptions of the various lamp sizes, which 
would complicate the situation for supply stations and their custo- 
mers. In the old carbon days, when lamps were rated in candle- 
power, the efficiencies of lamps were practically stationary and this 
complication did not arise. With the rating in total watts, it is not 
intended to deny any user the privilege of having the candle-power 
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(or other luminous unit value) of the lamp where it is necessary to 


have it: but such candle-power values will not be fixed values, as | 


this would prevent the very desirable condition of a fixed total 
wattage which is found to be such an eminently practical basis for 
central station consumers. 

The author goes on to consider reasons for the adoption of total 
watts as the basis for the rating of metal filament lamps. It is 
mentioned that, while the correct determination of the candle-power 
of a lamp is a matter needing a certain amount of apparatus and 
trouble, the determination of the wattage can readily be obtained 
from a single reading of an ammeter. Also the total watts change 
little during the lfe of a lamp—about 5 per cent., while the candle- 
power may vary 20 per cent. Another factor in the case is that a 
candle-power rating would draw attention to the decreased efficiency 
of metallic filament lamps at higher voltages. For instance, a 
certain candle-power lamp would require a higher set of watts for à 
200 volt circuit than for 100 volts. 

It has always seemed to the writer that the power consumed by 
the illuminant is a very natural urit to have and to work upon, as it 
only needs to be coupled with the efficiency value to give immediately 
the actual luminous output. As engineers we are all concerned 
chiefly with the question of power expenditure, and, in fact, it is 
hardly possible to consider the central element of engineering, i.e., 
efficiency, without first considering power or energy. It is not neces- 
sary to measure the candle-power to determine the efficiency, as this 
can be accurately determined by temperature by colour match. Jn 
fact, this method is of particular value when dealing with lamps of 
great brilliancy and high temperature such as the latest half-watt 
electric lamps. Such lamps are noted without candle-power meas- 
urements. The efficiency is determined by a colour match with a 
standard lamp of determined efticiency, and this and the total watts 
determines the candle-power. 


THE DESIRABLE UNIT ror ExpenESsING Luminovcs VALUES. 


The industry will continue to employ candle-power or some unit 
to state the luminous value of a lamp where it is required, as such 
values are necessary to express the efficiency of a lemp. It will be 
pertinent, therefore, to consider what is the most desirable unit for 
expressing the luminous value. Shall it be the candle-power or the 
lumen % The same reasons which led to the substitution of candle- 
power by total watts as the practical size rating of electric lamps will, 
in my opinion, lead (and are already leading) to the adoption of the 
lumen in place of candle-power where it is necessary to express the 
Juminous value. The fundamental requirement is a definite unit 
which shall alwavs meen one definite thing. This the lumen is and 
the condle-power is not. We have slrealy indicated the many 
variations of candle-power there are in use, the mean horizontal, 
mean spherical, hemispherical upper, and hemispherical lower, and 
the candle-power velues in different directions, &ec. Such compli- 
cations do not arise with the lumen. In determining or expressing 
efficiency, for example, the usual term ** watts per candle " raises a 
query at once, as to what variety of candle is moant— whereas watts 
per lumen or lumens per watt is wholly detinite. | 

Then, again, the desirable unit should not permit of manipulation 
or alteration of value (apparent or otherwise) by reason of change in 
shape of the luminous body (lamp filament) or through the use of any 
external or accessory devices. such as reflectors, Now this has been 
found in experience to be the chief defect of candle-power as a unit. 
This latitude in expressing candle-power permits and encourages 
misrepresentation in lamps. ‘The variations in candle-power values 
in different directions with different kinds and shapes of reflectors are 
an old story. The same light flux (lumens) is made to yield now to 
50, now 100, here 500 and there 1,000 c.p. values. Now the lumen 
cannot be manipulated. The luminous output of a lamp as expressed 
in lumens remains the same whatever the shape of the filament aad 
no matter what variations of external arrangements or what access- 
ories (reflectors, &c.), may be employed with it (excepting, of course, 
the absorption losses in the accessories). 

The importance of this point will be appreciated when we consider 
the large variety of filament shapes employed in modern lamps and 
the execelirgr difficulty of trying to assign candle-power values to 
many of these lamps. 

The candle-powor suffers from the infirmity of being materially 
different according to the direction at which it is measured. — Practi- 
cally, a unit of candle-power should have the same value whether 
measured horizontally, vertically, or at any angle. Actually it does 
not, as we readily find out when we consider the spherical surface 
surrounding the lamp. This is one of the things thet will always be 
more or less mysterious to the layman and that assists in deception 
and misleading information, Even those who know the subject 
fully find it very ditlicult to judge properly between the merits of 
differe:t light distributions in the various zones. | 


Modern lighting methods, such as indirect lighting, distribute light 
flux in the upper hemisphere on to the ceiling for re-distribution to. 
the area beneeth—a charecter of lighting to which the flux of light 
idea is particularly appliceble. Similarly, in semi-indirect lighting: 
with lumirous bowls, the light is distributed in the upper hemisphere 
with ceiling reflections and diffused in part in the lower hemisphere— 
the effects varying according to the sł ape of the bowl, the charecter 
of glass and positions of the lamps in the bowl. 

These are the practical reasons which, it seems to me, will result 
in causing the lumen to be used more and more as the unit for the- 
expression of the luminous value of lamps and lighting. A great 
deal of the objection to the lumen is due to the fact that it is a new 
unit that has hardly come into the experience and practice of very 
many people in Great Britain. This is not, however, a serious ob- 
jection, as the unit is easily comprehended and cen be readily ex- 
pressed just a3 the ordinary candle-power is. The value in lumeas. 
of ordinary meandescent lamps is practically 10 times the mean 
horizontal candle-power, i.e., 16 c.p. lamps would heave a value o£ 
160 lumens, | d 


CORRESPONDENCE. 


——9——— 


THE HEAVISIDE LAYER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I venture to add a few remarks to the interesting 
statements which have been made during this discussion. 

First of all. I would sav that it seems to me that we are try- 
ing to " fly " before we have learnt to properly * walk "—that 
our Science is trying to become unscientific. W hether there 
be one or two reflecting conducting surfaces for the guidance of 
electrie waves along the earth is of relatively small impor- 
tance at this stage of our knowledge. The real question is 
one of self-induction, for, after all, it is self-induction which is 
concerned in the whole propagation process from emitter to 
receiver. 

Whv, therefore, is self-induction more intense at night than 
in day ? Why does it vary from time to time both bv night 
and day ? Also why does it act more intensely in some difec- 
tions than in others ? 

Self-induction, who can define it ? Who can define that. 
which Mr. Heaviside savs makes the worlds go round ? 

We think of self-induction in terms of a coiled wire of iron 
compounded with a copper wire —our vision is verv dim and 
needs enlightenment. 

If your esteemed correspondents will show us linear con- 
ductors— sav, cable lines— having some special and rather 
remarkable properties of absorption and radiation, so that 
waves—telephonic, for instance—can radiate along such lines 
for thousands of miles, then some of the perplexing vagaries 
arising from trying to make waves fly along the earth before 
we have learnt to make them walk along cable lines will dis- 
appear, as we shall then see what are the essentials for a more 
ellicient emission and reception of waves through space. Pray 
let us progress, but not bv trying to put the cart before the 
horse ; let us follow the path of real self-induction-—first the 
blade, then the ear. then the full corn in the ear.—[ am. Xc., 

Oxford, March 19. W. E. Hrircg. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: In Tug ELECTRICIAN of the 12th inst. Mr. J. E. Taylor 
seems to consider optical laws would not hold for reflection of 
long electric waves, since there would be * a hopeless mix 
between the molecular and the gross." Although, for other 
reasons, I do not consider the existence of the reflecting laver 
as proved, it might be as well to point out that besides mole- 
cules and wave-lengths, time might enter into this question, 
so as to render reflection possible. No doubt Cauchy considered 
the wave theory from the point of view of heterogeneousness 
throughout space comparable to the wave-length, and so did 
Fresnel, but others, such as Green, worked almost without 
reference to molecules. | | 

I was glad to see Prof. Marchant admits that the earth 
surface wave is of some importance, and perhaps we may have 


it referred to occasionally by writers on wireless, instead of 
merely treating the question as one of pure Hertz waves.— 


Lam, &c., 


“Mill Hill, March 19. W. H. F. Mervocn. 


POLYPHASE COMMUTATOR MACHINES AND THEIR 
APPLICATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


‘Sir: Inthe reply to the discussion on the above Paper which 
is published in the last issue of the “ Journal," Mr. Shuttle- 


worth appears to have missed the point of that part of mv | 


remarks which refers to the Eichberg shunt motor. The con- 
clusion I drew from my investigation was as follows (p. 461 of 
the “ Journal”) : ** In order to produce a rotation in the same 
direction as the rotating field it is necessary that the auto- 
transformer apply a greater E.M.F. to the compensating 
windings than to the armature windings." This conclusion 
seems to me to be of some importance in arriving at a thorough 
understanding of the motor, and, with your permission, I will 
now deal with the matter in a little greater detail. 

In Fig. 1 a diagram of the motor is shown, including the 
auto-transformer, with tappings B, A, A,, C on each phase. 
The tapping A on each phase is supposed to be midway between 
the star point and the line. In Fig. 2 the vector diagram is 
shown for the current I in the compensating and armature 
windings and the applied pressure E per phase when the motor 
is standing still. The number of turns in both compensating 
and armature windings being the same, the back E.M.F. e, of 
the rotor will b» equal to the back E.M.F. e, of the stator. 


` 
4 


The conditions are those of a short-circuited transformer. I 
will deal with two cases—viz., (1) the pressure applied by the 
auto-transformer to the compensating windings 1s greater than 
that applied to the rotor windings: (2) the pressure applied 
by the auto-trans'ormer to the compensating windings is less 
than that applied to the rotor windings. | 
Let E, be the pressure applied by the auto-transformer to the 
| compensating windings. 
„ E, be the pressure applied by the auto-transformer to the 
rotor windings. 
» E be the star pressure of the mains. 
» Z be the impedance of the compensating winding and al:o 
the impedance of the rotor windings (assuming the 


impedance of both windings to have the same value). 


» Ng be the synchronous speed of the rotating field in revo- 
lutions per second. | 
» 2, be the speed of the rotor in revolutions per second. | 
» 1, be the magnetising current which produces the rotating 
field. ' 
If E,—u . E,, then E—E,-- E, —(1--u) . E. 
For the first case to be considered v is less than unity and for 
the second case u is greater than unity. | 
Casel. The Ratio u is Less than Unity.—Since E. is less than 
E,, the magnetising current will b2 supplied to the compen- 
sating windings. The E.M.F. e', induced in the compensating 
windings by the rotating field will be in the same direction as 
the drop e, due to the impedance, and the conditions will be 
such that E,—e',-Le,. For speeds below synchronism the 


l EM.F. €', Induced in the rotor by the rotating field will be in 
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the opposite direction to the drcp e, due to the impedance 
The vector diagram will be as shown in Fig. 3, which refers to 
the starting conditions. The motor will begin to run in such 
a direction that the total back E.M.F. is increased. This 
will happen if e', is dimin/shed—i.e., the direction of rotation 
will be the same zs that of the rotating field. For speeds below 
svnchronism the vector diagram will remain similar to that of 
Fig. 3, but, of course, the current vector and the vectors e, and 
e, will decrease as the speed increases. For speeds above 
synchronism the vector e’, will change sign, and must then be 


E ^ 
I 
tT 
Ve 
Fic. 2. Fra. 6. 


drawn in the same direction as the vector e',. The following 


equations are immediately obtained from the vector diagram 
of Fig. 3 :— 
E, —e, +e, : E, =u. E,—e,—e',. 


e,—l.Z-e,:e,—b.i,.mg:ie,—k.i, .(ng—n.), 


But 
where & is a constant. 
E. =I. Zk. in. ny: Ej»3u. E, I. Z—K . tp . (non). 
Also E=(1+u)E,. | 
From these last three equations we get 
IE Re Eg. 
(1--u).Zi  2no—n; 
3L. (Atun), 


(4w 2n—n J 


where I, is the short-circuit current. 
In Fig. 4 the values of I/I, have been plotted as a function 
of »,/n, for the cases in which v has the values 0-9; 0-3; 0; —0-25 


Hence 


l.e., 


-fu -05 9 0-5 15 2-0 


n 


to 
"an, 


Fio. 4. 


respectivelv. The negative value corresponds to a tapping 
such as C (Fig. 1) beyond the star point of the auto-transformer. 
The torque of the motor may be written T—K,.I.7,.c089, 
where K, is-a constant. Neglecting secondary effects, the 
value of cos 9 will remain constant, and by means of the pre- 
vious equations we obtain 
K {(1+v)n,—n,] [1-4] 
= A a ee 
| (lu)? (2ny —1,)* 
where K is a constant. 


p ee = - - gut m 
—-- zr 


, In Fig. 5:the values of T . i 
of ",/n, for the cases in which u has the values 0:9; 03; 0; 
0°25 respectively. The Figs: 4 and 5 show that for values 
of'u between zero and unity the motor tends to run at a speed 
greater than synchronism, and for values of u less than zero— 
t.e., for negative values of u—the motor tends to run at speeds 
less than synchronism. This agrees with Mr. Shuttleworth's 
statement. It is also seen that for values of u approaching 
unity the torque becomes small, and the equation for T shows 
that when u—1 the torque becomes zero (except for the single 
value of the speed 1,--2 . »,). 

Case 2. The Ratio u is Greater Ihan Unity.—In this case the 
magnetising current will be supplied to the rotor and will have 
a magnitude such that the corresponding rotating field will be 
sufficient to induce a back E.M.F., e',, which, added to the 
internal drop e,, will be just equal and opposite to the applied 
pressure E,. The vector diagram at starting will be as shown 
in Fig. 6. The direction of rotation must be such that the total 
back E.M.F. becomes increased. This will happen if the 
E.M.F. e’, is increased—that is to sav, the rotor will now 


have been, plotted. as a function 


revolve in a direction opposite to that of the rotating field. 
By the use of equations similar to those given for Case 1 it 
may be shown that 
2e MR 
(I+) Jy — ne 
K  [(w-1)n—7»,][u—1] 
9 ` 2 
(1--u)* (209 — n.) 
the direction of T now being opposite to the direction of the 
rotating field. In Fig. 4 the values of I/L, are plotted as a 
function of n/n, for the cases in which u has the values 1'5 and 
n 
? are plotted as a 
K 
function of »,/ng for the same two values of u. As may be seen 
from the Figs. 4 and 5, the motor now revolves in the direction 
opposite to that of the rotating field. 

It is hoped that the above investigation will be found useful 
as an explanation of some of the leading features of this 
particular type of motor.—1 am, &c., 

Birmingham, March 17. 


the current [= 


and the torque T— as before ; 


4 respectively. In Fig. 5 the values of T. 


T. F. Warr. 
“ON THE MEASUREMENT OF ALTERNATING 
ELECTRIC CURRENTS OF HIGH FREQUENCY." 
S TO THE EDITOR OF THE ELECTRICIAN. > . 
< Sı: In vour abstract last week of the Paper by Mr. Dye. 


and myself on the measurement of high-frequency .currents; . 


I notice a slight. misprint which may puzzle some of your 


* 


* 


readers. The footnote on p. 806 should read-? 20 to 30 mmfd.” - 


(i.e, micromicrofarads), and not " mfd." The contraction 


: 3 
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would be better written uufd. or uF. As I have suggested. 
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‘elsewhere, a short prefix (e.g., ^ pico-") should be chosen inter. 
nátionally to represent ** micromicro-” (10-9), which is far too. 
‘clumsy for everyday use in wireless or radio-activity work. 
~“ Picofarad " (pF) would be quite clear and handy.—I am, &c., 
Teddington, March 19. ALBERT CAMPBELL. 


EMPLOYMENT OF MEN DISABLED BY THE WAR. 

TO THE EDITOR OF THE ELECTRICIAN. 
(SIR: Disabled and partially disabled men, who hmvebecome 
so during the present unfortunate war, are already: being dis- 
charged by the War Office unfit for further service. Such men 
have pensions according to the extent of their disablement, but. 
in the case of a partially disabled man it is not sufficient.to keep. 
him. 

. There is an excellent opportunity for the makers of electric 
vehicles to benefit materially and assist one section of the 
partially disabled men by designing and supplying a vehicle. 
which can be satisfactorily operated by a one-legged man, who, 
in all other respects, is medically fit and would therefore be. 
quite capable of undertaking the driving and control of à 
battery vehicle, whereas he could not attempt a petrol driven 
one. 

It merely becomes necessary for the vehicle control to include 
only one foot pedal, which should be arranged so that it could. 
be operated either by a right or left foot as the case may be. 
As far as I am aware most of the battery vehicles have two or 
more foot pedals. The Edison, for instance, has two large 
ones and one small one, one of the large pedals being the running. 


and traffic brake, the other one together with a small auxiliary . 


being the standstill brake, for which a man requires one foot to 
press it down and the other foot to lock it. This could be got 
over by having an ordinary foot pedal for the running brake, 
and a toothed quadrant hand brake similar to those used on 
ordinary chassis. The hand brake could, if desired, be inter- 
locked with a main switch so that the circuit is broken im- 
mediately the hand brake is applied, and that the hand brake 
could not be released until the controller handle had been 
brought to the * off " position, but this is a point which is a 
matter for discussion.’ Def 


We are about to commence a battery "bus service in Lough- 


borough, and hope to increase quickly the number of vehicles. 
as the “ Electric " grows in public favour, and I shall be quite 
prepared on my part to give such men as I have referred to an 
opportunity of providing for and supporting themselves, if the 
vehicle makers will do their bit.—I am, &c., | 
W. H. ALLEN, ! 
Engineer and Manager. 
Loughborough Corpn. Electricity Department. 
Managing Director, 
Loughborough Road Car Co., Ltd. 
Loughborough, March 22. 
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ELECTRIC COOKING, MAINLY FROM THE CONSUMER'S 
POINT OF VIEW. 


We give below an account of the discussion which took place 
before the Birmingham Section of the Institution of Electrical 
Engineers on Mr. W. R. Cooper's Paper on this subject. An 
abstract of this Paper appeared on p. 768 of our issue of March 
]2th :-— 7 + 

Mr. F. S. Grocaw stated that he did not wish to speak as a manufac- 
turer of a particular type of apparatus, as opposed to any other type. 
He maintained that the author's figure were those of a specia] case and. 
not representative. As to hot water, an electric heater could not coni- 
pare in cheapness with a coke boiler. If electric water heating was 


| desired a 6 kw. to 10 kw. hoiler, thermostatically controlled, should he. 


putin. He thought from his experience that 3.500 units per annum, &- 
against the author's 5.000 units, should hive been sufficient: He did not 
see why the cost of the coke boiler should be included in the total cost. ` 


The temperatures used by the author were too high to obtain. the best. 


results and the lowest shrinkage, and if the rolled rila were; weighed. 
w.thout the bone the shrinkage was too high for comparison. with other. 
publ shed figures. Thermometers were often inaccurate, ana should 
be relegated to the test room. In his opinion, station ‘engineers did" 
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Mr. T. Smtr thought the author had taken an unfair case and had 
allowed himself to think that his results were representative of the 
results obtained with electrice cooking generally. The sum for utensils 
(even for good atuminium utensils) was absurd, as was also that for wiring. 
Considering the heavy consumption of energy and small joints it was 
surprising that any saving at alt had been shown in shrinkage ; it would 
have been greater had other joints also been taken. The method of 
regulating the heat of the oven was comical. Trouble with plugs would 
he overcome when a reliable interlocked switch-plug was brought out. 
He agreed with the author that the question of earthing was important, 
and he knew of a case where a cooker was thrown out and a consumer lost 
through neglect of this precaution. As regards maintenance, he was 
afraid there was a point which had not been realised by either the author 
or by manufacturers, namely, that the cost of replacing a faulty part and 
returning it to the makers might cost a good deal more than the cost of 
the part renewed. Further, the engineer had to bear the unpleasantness 
of the complaint from the consumer. 

Dr. C. C. GARRARD referred to the possibility of thermostatic control of 
ovens and the desirability of interlocking plugs with switches. 

Mr. C. OWEN-SILVER agreed with the author in regard to earthing, and 
would go further, holding the view that all apparatus should be earthed. 
Some interesting results as to cost had been obtained in an hotel in the 
Midlands during 15 months of electrical working. The price of gas was 
2s 6d. Electricity was supplied at 0-5d. per unit, plus a fixed charge of 
£8 per kilowatt demand, with a diversity factor. Gas apparatus was 
replaced by electric and some electric fires added, the total being 26 kw. 
The costs during the past three years (the last being electric working 
under the new taritf) were :— 

1912. 1913. ; 
£35 10 2 .. £26 16 1 .. £35 5 
41712 2 ... 53 01O .. 
2 


m the Council as to carthing, for this was already. 


Coal s925542099299d9v09 


OAS: aiin 
Electricity ...... 27 15 2 .. 32 0 


Total £110 17 6 ...£lIl AT | ... £ll4 18 5 


Mr. E. P. HorLis thought the oven should have some form of tem. 
perature indicator, preferably a pyrometer. He also referred to |“ whole- 
sale " cooking, the conditions for which were very different from those of 
domestic cooking. As instances, he knew of a South Coast. hotel which 
paid for the electric energy by the extra money received for the dripping, 
and cases of hakers’ ovens where electric methods were preferred because 
it was a great consideration to be independent of weather conditions, 
In another case a pastry cook was able to turn out the desired products 
much more easily by electric cooking on account of the easy control of 
temperature. 

Mr. J. H. C. Brookine agreed with the author that there was often 
trouble with flexible cords. He formed this opinion from information 
received from station engineers all over the country. The author's tests 
might be useful on that account, but in connection with cookers other 
tests were more desirable, such as kinking, abrasion, and absorption of 
moisture and grease. No. 18 in the Paper was apparently the well-known 
"CTS. flexible disguised under a letter. This type of cable was well 
ahead of others in regard to freedom from kinking, abrasion and cor- 
rodibility. 

Mr. G. S. CaTTELL thought the cooker used by the author was too large, 
and therefore the consumption was too high. He agreed with the author 
that only a single pilot lamp was desirable, It was better to use double- 
pole switches for the heating elements, particularly grills. He did not 
think a thermometer was an advantage, except in saving shrinkage ; but 
this latter point was, perhaps, made too much of. ‘There were so many 
other advantages that appealed to the feminine mind. — In restaurants, 
on the other hand, the saving in shrinkage was important. Too much 
attention could not be given to the question of earthing, in regard to 
which he wished to endorse all the author's remarks. As to the design of 
cookers, manufacturers were at present working at a great disadvantage, 
in that the requirements of engineers varied so largely. 

Mr. CoorER (in reply) was surprised that speakers would insist on 
comparing incomparables. If an engineer were to state that an electric 
tramway and an electric railway ought both to run with the same units 
per car-mile he would be regarded as à technical lunatic bv the present 
critics, who, nevertheless, insisted that every household must be able 
to cook with the same number of units per person per day. This was 
absolutely illogical. He, the author, dealt with a particular class of 
consumer, which he had defined in the Paper, and had obtained figures 
Which were perfectly well supported by other engineers. These- figures 
did not apply (nor had he applied them) to other types of consumers, 
such as those who depended largely on gas. 1t ought to he obvious that 
there must be different classes of cooking consumers, depending upon the 
menu and the daily programme. He did not doubt Mr. Grogan's figures 
Qn fact, he would endorse them), but not for the class he had considered, 
In regard to hot water, the amount of water required must be taken into 
consideration in coming to a decision, and the great convenience of elec- 
trical methods must not be forgotten. As to temperature, Mr. Grogan 
had confused the temperature shown by the thermometer withthat of the 
meat. They were not the same—a point which was sufticientlv clear 
fromthe Paper.. Ho was unable to agree with Mr. Grogan that'earthing 
Was already properly carried out; : No doubt it was in some cases, but it 
Wàs common knowledge that in many cases this was not. so.. Smee tho 
Weight of the rolled ribs. was taken without the bone, the shrinkage, 
accorditig to Mr: Grogan, was too much, and according to Mr. Smith was 
too smiali; n all probability, therefore, it wasabout right. The cost of the 
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coke boiler could not be omitted, because the total was what the heuseholder 


cost. 
in regard to earthing. 


, conclusions— namely, that with a suitable tariff electricity would cost no 
more than coal for the class of consumer to which he had referred ; that. 


surely, was a satisfactory conclusion, Special utensils were desirable if 


.the highest economy was to be obtained. ' As to the wiring, this was 


carried out by the electricity undertaking. Pyrometers, he was afraid, 
would be too costly. He agreed with Mr. Brooking that “ C.T.5. 
flexible was eminently successful against kinking, abrasion and absorp-, 


‘tion, but in these particular tests he had in mind the smaller portable 


apparatus, in which flexibility was a desideratum, and the chief trouble 
seemed to be from bending. : 


— 


LEGAL INTELLIGENCE. 


—— ee 
British Irsulated & Helsby Cz bles (Ltd.) v. Crittall Mf». Co. 


On Monday Mr. Muir Mackenzie, Official Referee, gave judgment is 
this action. i 

The REFEREE, in giving judgment, said that the case was one which 
presented features of considerable difhculty. The action was originally 
brought to recover £104. 25. 2d., which was made up of two items, as to 
one of which, £47. 16s., defendants admitted liability and paid that amount 
into Court. Asx to the balance in dispute defendants said that the goods 
were supplied in connection. with tests of an electric welding machine 


which did not prove satisfactory, and that they were, therefore, entitled 


to refuse payment. Plaintiffs said that the goods supplied were kept bv 
the defendants and used by them for the machine which was delivered, 
and that thev, therefore, could not refuse to pay. Plaintiffs claimed à 
further sum of £444, the price of the welding machine, together with a: 
copper coil to be used in testing. Defendants contended that the machine 
did not conform to the conditions, and that they were, therefore, entitled: 
to reject it. They counter.alaimed for damages by reason of the failure: 
The first question to be decided was what was the contract between the 
parties. Defendants were makers of iron casement frames and thev 
desired to adopt the more economical and more rapid process of welding’ 
bv electricity. Negotiations commenced in 1911 and continued during 
1912 when the contract was made with plaintiffs to supply a machine: 
If, the course of the negotiations, specimens of defendants’ steel bars 
which they wanted the machine to weld were sent to plaintiffs ; so that 
they knew the work their machine would be required to do. — PlaintifYs 
decided that they could make a machine as required, and an order was 
accordingly given to them. One speciality of the contract. was that the: 
machine should be capable of welding to an accuracy of 5/1000 of an inch, 
that it should be able to produce I2 frames in an hour and that it should 
be able to make frames at from 1 ft. to 10 ft. square. The order was 
given conditionally upon the work being submitted to defendants for 
approval before the machine was put in hand. The work was to be of the 
best quality, and the electric conductors were to be of sufficient area to 
admit of continual working without undue heating. Part of the machine 
consisted of clamps made of copper which were to fit closely to the bars, 
and it was, therefore, necessary for the makers to have the proper dimen- 
sions of the bars, Defendants took steps for supplying the electricity for’ 
working the machine and for laving down the foundation for fixing it. The 
alternator was obtained and fixed by Sept. 12,1912. Although the plaintitfs 
proceeded with the manufacture of the machine it was not ready within 
the time specified by the contract. In October the machine was ready, 
but the necessary clamps were not made because the materials had not 
been sent. The machine was sent bv arrangement to defendants’ works 
at Braintree, and they arranged to re-design the clamps and test it, but the 
results were not satisfactory, and the opinion was that the cause of failure 
was that with the clamps, as then made, the bars could not be properly 
welded. Subsequently the machine was tried again with unsatisfactory 
results, and plaintiffs raised the point that the cause of the failure was the 
variation in the dimensions of the bars. Defendants, however, said that 
the welder was not fit for the work, and it was arranged that it should be 
sent back to plaintiffs to make alterationsin order to overcome the dith- 
culty occasioned by the variation in the dimensions of the bars. Plaintitl- 
declined to accept responsibility for the expense to which defendants had 
been put, and difficulties arose in consequence, and when plaintitfs besan 
to press for the price of another electric welder defendants objected to 
pay on the ground that they had suffered loss of between £400 and £500, 
by the failure to make the machine according to contract., Differences 
having become acute,a meeting of the representatives of both sides was 
arranged for June 11, 1913, when a certain settlement was arrived at. 
It was part of the terms of that. settlement that the machine was to be 
made so that it could be demonstrated by test with material to be sup. 
plied by defendants that it was commercially valuable. By Sept., 19137 
plaintiffs having made alterations in the design of the clamps, they 
invited defendants to send representatives to see the machine at plaintiffs” 


works; but it was found that the work was not good. Further tests 


were made afterwards, but it was not shown that the machine could weld 
the bars satisfactorily, and defendants, thercfore, refused to accept it. 
He found that the obligation of plaintiffs under the settlement of June 
was to make the machine so that by test and demonstration it’ would 
reasonably satisfy defendants that it was fit for their reqüirement«, 
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Plaintiffs failed to do that, and he, therefore, found that defendants were 
not, bound to accept the machine. As regards the claim for goods sup- 
plied (£56. 16s.) they were delivered for trials of the machine, and as the 
machine failed defendants were not bound to keep the goods. That 
claim of plaintiffs failed also. As to the counterclaim, defendants alleged 
that plaintiffs failed to make and deliver the machine according to con- 
tract, and they claimed for the price of the alternator, the cost of the 
foundation for tho alternator, the expenses connected with the work, the 
expenses of their representatives in attending the tests and some other 
small incidental expenses. His opinion was that plaintiffs were made 
sufficiently aware of the nature of the materials defendants used for their 
casement frames, and that plaintiffs’ contention that the contract was not 
broken because the materials varied was ill-founded. Defendants were 
entitled to reject the machine because it was not in accordance with the 
contract. As to the machine not being up to the requirements, plaintiffs 
said that it was put to work which it was not designed todo. Although 
the contention of plaintiffs was erroneous, it was one which they were 
entitled to raise. "The arrangement which was come to disposed of the 
counterclaim for dama; es up to that date and the claim of the defendants 
to recover such damages failed. "Their claim for expenses in relation to 
the tests was very much exaggerated. He directed that judgment in the 
action should ke entered for defendants with the costs of the action, and 
that judgment on the counterclaim should be entered for plaintiffs with 
costs of the counterclaim. As he had decided against both of the parties, 
he would stay proceedings under the judgment for 10 days, and if both or 
either of them entered an appeal within that time, the stay would continue 
until the appeal. 
Judgment was entered accordingly. 


Ali»n Enemy Patents. 


An application to manufacture in this country a special electrical 
ignition plug for motors under a German patent was recently made in 
the Patents Court for dealing with the inventions of alien enemies 
during the war. "The patent is 28,412 of 1912, in the name of Ruprecht, 
and the application was two-fold. first by Mr. H. W. von Raden, an 
engineer of Birmingham, in association with Mr. Wm. Gordon Davis: and 
in the second place by Messrs. Davis & Walker, engineers, of Birming- 
ham, who were to manufacture the p'ug. 

Mr. Von Raven stated that the novel feature of the electrical ignition 
plug was that it was made of two metals, brass and st2el. On that ac- 
count it was possible to avoid entirely the nuisance of rust at th» joint. 
The appliance was an ingenious onc, and before the war he had sold it a3 
agent for the German patentees. It had sold well. He had put it on the 
market here at 1s. 3d., paying th» German patentee Is. for each one sold. 
He hoped to do better out of the arrangement from English manufacture. 
He had been selling at the rate of 1.000 a month. The plug could he 
placed into any combustion engine. Messrs. Davis & Walker were com- 
petent manufacturers who had made many things for him. He did not 
propose to raise the price of the article, and he thought he could pay a 
rovalty of 5 per cent. 

The CONTROLLER said ho would report tothe Board of Trad», who would 
Dotify as to licences in due course. 


An application was mide on Tuesday for a licence to manufacture 
field coils made of aluminium (und^r five German patents). The appli- 
cant was Mr. Geoffrey H. Wilson, electrical engineer, of the Manchester 
Armature Repair Co. ; the five patents were 10,457 of 1906, 2.711 of 
1910, 20,634 of 1910, 9,941 of 1911 and 27,661 of 1912, and are held by the 
Spezialfabrik für Aluminium Spülen und Leitungen, of Berlin. 

Mr. J. Y. JonsNsoN (Messrs. Johnson & Wilcox), for the applicant, said 
the patents applied to field coils for electric motors. Those coils could 
be used in electric motor cars and electric trams, as well as industrial 
motors. All the patents related to the manufacture of coils from alu- 
minium instead of copper, and there was, as far as he knew, no such 
manufacture in this country. 

Mr. C. TERRELL (for the patentees) said the discovery was of considerable 
importance. It was found that aluminium formed at ordinary tempera- 
tures a film of oxide on its surface which formed a natural insulation ; 
at higher temperatures the coat became compact. That natural insu- 
lation, however, was not entirely relied upon. There were insulating 
Javers between groups of wire turns, Only sheets of insulation were re- 
quired instead of the insulation in other cases being wrapped round and 
round the wire. The advantages of the aluminium coil were its light- 
ness, durability and cheapness. 

Mr. Witson gave evidence, and said the first patent related to the 
natural oxide ; the rest were concerned with strengthening the oxide film 
He employed 30 men at his works, and had supplied 20 tramways. He 
had made about 300 aluminium coils. He had regular customers, who 
otherwise would be forced to use copper coils. He could supply them 
with aluminium on more favourable terms. His firm made armature 
coils for tramways and field coils generally. 

The CONTROLLER: Supposing you had a monopoly of supply for alu- 
minium coils, what should you suppose you would sell ? 

Mr. WirsoN : £10,000 or £20,000 worth per annum : say, 5,000 coils. 
He added that all tramways must use field coils, and at present they 
used copper. Those lasted a considerable time, but some tramways 
renewed more often than others. The Manchester tramways bought 
about a thousand coils per annum, at a cost of between £2 and £3 each. 
They used more in proportion to the number of trams than some other 

svstems. Some undertakings manufactured their own coils, and then 


he could only show them an advantage if he could assure them a saving 
in the cost of material. The price to sell of the average tramway coil 
was 10s. a coil cheaper for aluminium than for copper. That would 
roughly be so ignoring the fluctuations in the price of copper which has 
coincided with the war. On the average number used by the Man- 
chester Corporation the saving would be £500. He should offer them 
copper coils at £2. 10s., aluminium at £2. He had been manufacturing 
during the war. He had a year's experimental agreement with the Ger. 
man firm dated Aug. 1, 1912, which entitled him to the grant of an exclu. 
sive licence from them to manufacture, sell or use electrical aluminium 
coils in the United Kingdom or the British colonies, and negotia- 
tions for such exclusive licence were in progress when the war broke out. 
He said he paid the owners £100 on signing the first agreement, and was 
to have paid a further £100 on signing the second. The advantage in 
price had been reduced since the war. It was very favourable at the time 
of the first agreement. Before the war, however, the price of copper fell, 
and after the outbreak fell still further before it began to rise again. 

It was agreed the rovalty should be 5 per cent. on the selling price, the 
licence to dato from the commencement of the war, and Mr. Wilson was 
told the Board of Trade would communicate with him in due course. 


Factory Regulzt.ors. 


At the Formby (Lancs) Polico Court recently the L. and Y. Railway 
Co. were summoned for a breach of the Regulations under the Factory 
and Workshops Act in connection with an accident which took place at 
the Formby Power House. 

Mr. eni Port, who supported the summonses on bchalf of the 
Director of Public Prosecutions, explained that the Secretary of State had 
power to declare certain processes and trades to be dangerous, and that 
carried on at tho Formby Power House was so certified. When work was 
being done at a switchboard for extra high prossurc, the switchboard 
should be so arranged as to avoid danger. "Tho voltago which was being 
handled by the switchboard at Formby was something like 7,500 volts. 
Before tho accident happened a foreman named Heskcth was at the back 
of the switchboard, and the injured man, Hindley, ascended a pair of 
steps to measure the length of cable from the transformer against the wall. 
He was then in a most perilous position, bezause tho connecting links were 
right adjoining either his shoulder or the middle of his back. The 
distance between those links and tho transformer was only two fect; 
there was not room for both mea to bo on the same sido of the switchboard 
at once. How thc young fellow ever dared to go on the steps he did not 
know. He did, and the result was that whilc he was handing the cable 
to the man on the other side, a flash occurred and he was thrown off. He 
was most terribly burnt and injured ; h2 suffered permanent deformities 
and scars, and ho was not likcly to be able to return to that work. His 
contention was that the switchboard ought to have been dead before any 
work was attempted upon it ; or, if it were necessary to work upon it 
“alive.” it should have been properly and efficiently screened. Screens 
of a kind were provided at the base where the switchcs were, but no 
screens suitablo or intended to bo used for those connecting links were 
supplied. 

Mr. MAXWELL (for the Company) said the accident occurred under 
circumstances of a peculiar nature. The regulations were printed and 
displayed in conspicuous places, and the men knew tho danger of working 
in that place. They had received instructions to '' assemble " that oil 
switch, to put another oil switch at that end. When they had reached & 
certain stage in the work, nothing further ought to have bcen donc till 
midnight. when the whole board would have been '' dead." Those two 
men, in their groat zeal to get on with tho work, did not wait for mid. 
night. It was true they had had no spccific instructions not to go on with 
the work, but they had not been told to go on with it. The company had 
carried out instructions made as arcault of a visit by the Factory Inspector 
in 1911. It had never been in the contemplation of the company or the 
men in charge of the work, that such work should be done except when 
the whole switchboard was '' dead." Therefore, there was no need to 
havo tall screens, There had only been one case when it was necessary 
to do work when the switchboard was “ alive," and on that occasion two of 
the small screens were used, one at tho bottom and one above. It was an 
oversight on the part of the men themselves and the Railway Company 
felt it was only fair they should take responsibility for what happened 
because the men had not been told that they must not go beyond a certain 
stage of the work before midnight. The men had been there a number of 
years, and they had never had an accident. | 

After hearing the evidence of Hindley and Hesketh the Bench imposed 
a fine of £20 and £20 costs. 


PARLIAMENTARY INTELLIGENCE. 


Ascot District Gas & Electricity Bill.—This Bill, which was 
pasted by the Unopposed Bills Committee of the House of Commons last 
week, confers (inter alia) additional powers for raising capital for gas an 
electricity supply. The borrowing powers wero increased to £75,000, but 
the amount borrowed must not be in excess of one-half of tho paid-up 
capital for tho time being instead of the usual ono-third standard. 


" Ilfracombe Gas Bill.—This Bill, which (inter alia) authorises the 
Ilfracombe Gas Co. to supply electricity within their gas area, has been 
passed by the Unopposed Bills Committee of the House of Lords. 
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*CARRYING ON" IN MANUFACTURE. 


. Shortly after the outbreak of war there were speakers and 
writers galore who had as their text the catch phrase “ carry 
on.” The subject has been dealt with from almost every: 
point of view, and immumerable suggestions have been made, 
some of a practical nature, many others of a character too 
futile for words. The Government might have had a host 
of counsellors in the task, which is undoubtedly a national 
one, of placing the industries and commerce of the country 
on a new basis which would be decided by the new 
conditions arising out of the war. We believe that they 
have taken the opportunity to consult men, whose experience | 
is both extensive and valuable in the province of British 
manufacture and trading. The ways of Government de-. 
partments are, however, wonderful, and, at the same time, 
invariably slow. The official mind may be compared to a | 
great mass of metal which, though it is mounted on rollers, 
requires a considerable expenditure of energy to set it in 
motion. We like to see manufacturers, actuated by good 
sound business, as well as thoroughly patriotic, motives,taking 
matters in their own hands and getting to work with as little 
fuss and talking as possible. No amount of getting together 
and discussing the situation will advance matters unless 
Practical work is regularly undertaken and carried through, 
The Opportunity for action may all too speedily slip away 
and no amount of regret will bring it back again. There is 
every indication that the war will continue for many months 
Yet, in spite of the rash prophecies of certain publicists, who 
contend that it cannot last beyond the coming summer. 


tion Cleaner: 
Electro- Medical 


Reading between the lines of the censored and uncensored 
| news, it is evident that the military authorities, who pre- 
| pared for an extended struggle, knew what they were doing. 
| The more drawn out the contest the better the opportunity. 

for the application of economic pressure to Germany and 

the better th» chance for the British manufacturer to come 
ne the market hitherto essentially German with well- 
made British substitutes. 
It is interesting to turn to the report of the British L. M. 
Ericsson Company and find that during the past months of 
the war they have been ' carryjng on " the manufacturing 
side of their business with commendable energy.  Theirstaff 
and workmen have been keen to join the Colours, so keen, in 
fact, that in order to keep the works open th» Government 
had to be appealed to for protection against the recruiting 
officer. The chairman o: the company in the annual report, 
which is given in brief on another page in this issue, states 
that the factorv is now full of work and that they could have 
secured ord?rs for possibly double the amount if they had 
been able to deal with them. The most interesting of his 
statements related to a decision of the company to come 
into the market with a line of standardised magnetos for 
motor cars and motor cycles, and also with a range of motor 
car accessories This is a type of enterprise which, dis- 
played as it has been under war conditions and other diffi- 

culties of an exceptionally trying character, may very well 
| be followed by other electrical and allied firms. In this 
| ease the company have realised that an opportunity was 
presenting itself in this particular branch of specialised pro- 
duction, and that the factory equipment and staff were 
capable of giving the company 2very advantage by taking 
this opportunity when,it served... Reference was made to 
the fact that in the past the bulk of the business in these 
accessories was done by immense factories in Germany 
employing thousands of hands and devoted exclusively to 
this class of production. In entering upon a new field of 
manufacture it was probable that some form of protection 
might be required if the goods were to remain the product 
of this country, and the chairman expressed the’view that 
the Government were beginning to see the necessity for such 
protection, and he hoped they would legislate on the matter 
at an early date. We do not think that the case cf the 
British L. M. Ericsson Company is an isolated one in so far 
as it relates to the grasping of present Opportunities and 
turning them to good account. There must be many offher 
manufacturing firms having specialised machinery, who can 
enter some field. of production, which, previous to the war, 
was entirely in the hands of German firms. 
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IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week March 15, 1915, to March 20, 1915. 


In view ot the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


at foot of Exporta.) 
IMPORTS. 


BnaisTOL.—U.5.4. 7 Unerumerated, 22 pkes. 

FoLKesTone.—France.: Elec. carbons, 7 pkgs.; elec. glow lamps, 5 pkgs. Holland: 
Gicw lemps, 495 pkgs. 

Hurt.—Denmark: Dry cells, 20 pkgs. Sweden: Telephone material. 6 pkes. 

Lonvon.—Switzerland : Unenumerated, £505. U.S.A.: Carbon candles, £339; elec. 
machinery, £3,483 ; elec. lamps, £124 ; elec. batteries, £2,000; telephone material, £308; 
wire and cable, £14; unenumerated, £1,012—325 pkgs. Holland: Elec. lamps, £1,410; 
glow lamps, 712 pkgs. ; lamp parts, £63; telephone material, 15 pxgs.; unenumerated, 
£1,173. Sweden : Elec. machinery, £2,197; lamp parts, £167. France: Carbon candles, 
£614; unenumerated, 7 pkgs. /taly - Wire and cable, £1,300; elec. machinery, £114. 
Canada: Unenumerated, 15 pkes. 

LivERPOOL.— U.S.A... Unenumerated, 20 pkes. 

SouTHAMPTON.— France. Elec. lamps, 5 pkgs.; unenumerated, 35 pkgs. 


EXPORTS. 


To AusTRALAs:A.— Auckland * Elec. wire and cable, £1,982; unenumerated, £115. 
Melbourne; Wire and cable, £1,295; elec. machinery, £1,082; unenumerated, £694. 
Perth > Unenumerated, £213. Sydney: Machinery, £443; wire and catle, £1,178: un- 
enumerated, £1,925. Wellington: Elec. machinery, £72; unenumerzted, £76. Christ- 
church: Unenumerated, £71. Lyttelton > Unenumerated, £26. Dunedin; Wire and cable, 
£33 ; unenumerated, £954. Adelaide : Unenumerated, £123. Brisbane: Machinery, £33; 
telegraph material, £74; wire and cable, £159; unenumerated, £214. Carus: Un- 
enumerated, £25. Hobart. Elec. machinery, £112 ; unenumerated, £324. Launceston: 
Unenumerated, £85. Newcastle. Elec. machinery, £633 ; unenumerated, £40. 

Arrica.— Durban. Elec. wire and cable, £227; elec. machinery, £195; telephone ma- 
terial, £86; unenumerated, £1,238. Port Elizabeth: Unenumerated, £50. Cape Town: 
Wire and cable, £85; machinery, £24; urenumeratel, £74. Beira: Unenumerated, 
£185. Port Said: Unenumerated, £250. East London; Unenumerated, £37. Delagoa- 
Elec. machinery, £65. 

Cuina.—Shanghais Wireand cable, £112. Tirentsen: Unenumerated, £268. 

INDIA, CEYLON AND [NDo-CuiNA.— Bombay. Wire and cable, £893; unenumerated, 
£559. Calcutta: Elec. fires, £32 ; wire and cable, £100 ; unenumerated, £611. Colombo: 
Unenumerated, £116. Madras: Elec. machinery, £17; wire and cable. £196 ; telegraph 
material, £20 ; unenumerated, £82, Singapore: Telegraph material, £400; unenumerated, 
£288. Penang: Unenumerated. £141. Port Swettenham. Unenumerated, £92. Karachi - 
Unenumera:ed, £155. , 

CANADA.— Montreal» Unenumerated, £161. Toronto: Elec. machinery, £33. Halifax: 
Unenumerated, 375. St. Johns: Unenumerated, £128. 

FRANCE.—Bordeaux : Elec. machinery, £57: unenumerated, £105. Boulogne: Unenu- 
merated, £85. Havre. Wire and cable. £2,847; unenumerated, £29. 

SouTH America.—Buenos Ayres: Elec. machinery, £1.321: wire and cable, £1.175; 
unenumerated, £618. Belayan: Unenumerated, £20. Moju. Elec. machinery, £72. San 
Juan (Porto Rico): Submarine telegraph cable, £21,000. Rosario. Unenumerated, £976. 

GIBRALTAR.—Unenumerated, £22. 

PortuGat.—Lisbon « Elec. machinery, £358: wire and cable, £1,267. 

SPAIK, —Bilbao: Elec. machinery, £71. Cadiz: Unenumerated, £228. 

HortAND.—Rofterdam : Wire and cable, £103; unenumerated, £120. Amsterdam: 
Unenumerated, £97. 

USA.—New York: Elec. machinery, £807; unenumerated, £27. 

APAN.—Y okohama : Unenumerated, £87. ` 

TALY.—Genoa: Wire and cable, £1,165. 

—Unenumerated, £83. 

Marra.—Unenumerated, £24. 


FOREIGN GOODS DUTY (paid and free). 


Bombay : Unenumerated, £186. Calcutta: Unenumerated, £79. Christchurch: Unen- 
umerated, £26. Brisbane: Unenumerated, £24. Amsterdam: Unenumerated, £75. 
Bordeaux: Unenumerated, £20. Boulogne: Unenumerated, £41. Calais: Unenumer- 
ated, £84. Odensse ; Unenumerated, £73. 


IN TRANSIT. 
Auckland» Elec. lamps, £420. Sweden» Telephone apparatus, 122 pkgs. Sydney. Elec. 
lamps, £1,800. Wellington: Elec. lamps, £86. 
Noraz.—The large number of items in these official returns under the 
«isleading heading ‘‘ unenumerated” relate to what is described as 
a electrical goods " and “ electrical materials.” 


BUSINESS NOTICES. 


The Electric Vehicle Committee have appointed the General 


Electric Co., 67, Queen Victoria-street, E.C., as official manufac-. 
turers to the committee of the standard design of illuminated box. 


sign, and the Patent Enamel Co., Selly Oak, Birmingham, as the 
official manufacturers of enamelled plate signs. Particulars and 
prices from the manufacturers. 

The London office of Messrs. E. Brook Ltd., of Huddersfield, has 
been removed to 11, Queen Victoria-street, E.C. Telephone, City 
4468. 9 m 

The Efandem Co., of Wolverhampton, has purchased the business 
of the Scott Starter Syndicate, and will continue the manufacture of 
the Scott electric-lighting and engine-starting dynamo motor for 
motor-cars. 

Messrs. Estler Bros. notify that they are temporarily closing their 
office at 15, Dowgate Hill, and their sole office in London will be at 
their works: South Molton-road, Victoria Docks, London, E. Tele- 
phone numbers are East 320 and 4070; the telegraphic address 
remains ** Isolable London.” 

The M.C.C. Electrical Co. have removed to 18, Swan-arcade, 
Bradford. Deh eer. 4 Td 


"m QE id d ‘3 . hy 5 


An agent in Copenhagen wishes to get into communication with 
United Kingdom manufacturers of steam boilers, iron and steel 
pipes and rails, insulating material, &c. Particulars from H.M. 
Commercial Attaché, British Legation, Copenhagen. 


F An engineer in Madrid wishes to represent British companies con- 
cerned in the construction of and the manufacture of machinery and 
materials for railways and electric power stations. Apply to the 
British Consulate, Madrid. 


Sale by Tender.— The Receiver for the debenturo holders of the 
British! Prometheus Co. (Ltd.), Birmingham and London (in volun. 
tary liquidation), invites offers for the purchase as a going concern of 
the old-established business of manufacturers of electric heating and 
cooking apparatus. Particulars from the Receiver, Mr. E. T. Kerr, 
95, Colmore Row, or Messrs. Wragge & Co., 4, Beanetts Hill, Bir- 
mingham. + See also an advertisement. 


Battery Plates for Sale.—Newport (Mon) Corporation advertise 
for sale about 18 tons of old lead battery plates. Quotations to the 
borough electrical engineer, Mr. A. Nichols Moore, Electricity Depart- 
ment, Town Hall, Newport, Mon, by March 29. 


Patent Development:—The proprietor of patent No. 1,087/1910, 
relating to *' Improvements in means for regulating electric cur- 
rents," desires to make arrangements for the exploitation of the 
invention. Particulars from Mr. Henry Skerrett, Patent Agent, 
24, Temple-row, Birmingham. : 


The owne:s of patents Nos. 645/1910, for “ Connecting s.p: motors 
to polyphase systems," 1,768/1910, for “ Compensating windings for 
polyphase commutator machines with drum armatures," 14,391 /1910, 
for “ Interpole a.c. commutator machinery," and 1,113/1912, for 
“ Phase compensation of induction machines,” desire to dispose of 
the patents or to grant licences thereunder. Particulars from Mesare. 
Marks & Clerk, Patent Agents, 57 & 58, Lincoln’s Inn Fields, London, 
W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Jas. P. K. Clark, lately trading as Geo. Driver & Son, electrical 
and mechanical engineer, Hythe-road, Willesden Junction, has been 
adjudicated bankrupt. pi 

A meeting to receive an account of the winding up of the Round- 
hay & District Electric Lighting Co. (Ltd.) (in vol. liq.) will be held 
on May 3 at 34, Albion-street, Leeds. 


In the winding-up order against Tannett, Walker & Co. (Ltd.), of 
Leeds, the total liabilities are £264,413 and assets valued at sufficient 
to provide a surplus of £31,543 after payment of the debts, but a 
deficiency of £318,456 as regards contributories. 

The failure is attributed to absence of contracte for heavy machinery 
for steel works owing to change in processes for steel manufacture, and 
also to the change in fashion from hydraulic to electric machinery in 
connection with docks and railways. 


QNIN ONU 
= ELECTRICITY SUPPLY. 
ENT 


Aldershot.—Last week the Council considered a report of the 
electrical engineer (Mr. F. Garside) on new plant and buildings 
required. 9«- 

Mr. Garside recommended the installation of a high-pressure steam 
turbine and a slow-speed dynamo, a boiler, superheater, &c., at a cost of 
£5,850, with extensions of buildings, &c., at £1,000. It would also be 
advisable to take up a loan of £1,000 for mains and £500 for services. 
The Lighting Committee recommended the adoption of the proposals, 
and the taking up of a loan of £8,500, to cover the whole cost of carrying 
out the work; also that tenders be at once invited for the plant, with a 
view to obviating delay. 

After discussion, the recommendations were carried. 


Bedford.— Certain additions and renewals oí cables are to be carried 
out at a cost of £715. 


The electrical engineer (Mr. R. W. L. Phillips) has been instructed to 
construct a sub-station in Campbell-road, 


Bingley (Yorks).— The Electricity and Tramways Committee has 
applied for sanction to a loan of £1,000 for excess expenditure on 
plant and cables. | 


Coventry.— The extension of the electricity supply works, which 
is urgently required, was recently sanctioned without the formality 
of a local inquiry by the L.G. Board. Orders for the necessary plant 
were placed and the work is well in hand. ' 
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The Electricity Committee has accordingly agreed to make application 
for a loan sanction in regard to £3,000 for mains, but expenditure is only 
ord incurred as required in connection with additional fresh demands 


—— 


Lat v Hull.—The proposed scheme o: extensions at the electricity works 


TEM has been modified. 


At the meeting of the Electricity Committoo last week the deputy fee Prnt À 
or dlectricity supply. 


iron dU 
electrical engineer (Mr. J. F. Magoris) reported that he had met Mr. H. R. 
xe Hooper, L.G. Board Inspector. in connoction with tho final sanction for Villesden.—The electrical engincor (Mr. A. W. Blake) reports that 
Dicen the borrowing of £27,295. 13s. for plant: extensions, which had been com- | a cónsumor is irstalling additional mc tors, involving a large demand 
ME pleted at the generating station. .The Town Clerk was present, and he | fep power zupply, and it will ke necessary to take a three-phase supply 
urne t mentioned that he had been instructed to apply for sanction to raise a f the h.t P leadi Dollis Hill at - of about £250. Th 
ME. further loan in respect of extensions of the generating plant and boilers bus dir ERE CRINE "o Kx era nee A d d 
| required in the near future, and also for tho natural expansion of mains | “Ors is to ke carried cut forthwith. 
Mes du and sub-stations.. The inspector 1c quested that a scparato application be | . The Council are recommended to give a standby supply to the Guard- 
TET made forthwith, for tho plant extensions only, and that the deputy | 1808, for a period of not less than five years, at an annual charge of £45, 
oe | electrical engineer revise his estimates for same with a view to reducing plus 2d. per unit for energy supplied. : 
| the requirements to a minimum, irrespective of any sacrifice in economy In May, 1913, the Council allocated about £500 per annum for the 
renewal of the oldest type of arc lamps, but in view of the reduction of 


hee 
E f working, and on the understanding that thc same factor of safety as zt : 
g : i y street lighting and the number of lamps in stock this decision will be 


Erg! aie ron 
UP regarded continuity of supply would not necessarily be maintained as in : . 
UHLE en times, no further capital be expended on o expansion of abrogated and only £31 will be spent on renewals this year. 
mains, services, motors and sub-stations after March 31 unless for firms Walthamstow.—Thc chairman ci the Finance Committee has had 
n aer. employed on Government contracts; that application bo made in due | an interview with an Inspector of the L.G. Board as to the Council's 
totes course for any expenditure under the latter heads up to March 31 of this | application for sanction to borrow £15,144 for extensions to the 
C) year, and that the Corporation consider what contribution from reserve. clectrisit extndertali 
tile. they could reasonably make in relief of the amount now applicd for in Mu t E ; kon by the Chai 
respect of plant. Mr. Magoris stated that he had accordingly revised his | _ The Council is fulness S a P eR ta Vd are b 7A 
Listo estimates, and he recommended in the altered circumstances that the E qu E to ind hee T t s pris pico ur Pa LE E 
jw ` installation of the 5,009 kw. turbine with condenser, one boiler with feed Lc Pe df ecd eO WOES, PE JEU NO o. ion Es Bop My 
E pump, and the coal handling and water-cooling plant be deleted for the | "^": “04rd ior temporary overdraits on working account. 
E present. By tho omission of those items, and also by the employment of GENERAL 
em dc the existing gear for a dual purpose, he estimated that the £41,500 allowed | TI 
in his original report might be reduced to £20,445. Blackrock (Dublin).—In regard to the reccn:; inquiry into the 
— The Committee decided that any difference between £20,000 and the | application for sanction to borrow £1,300 for an electric supply 
ded actual cost of the plant in the revised schemo should be paid out of reserve, | scheme, the L.G. Board have asked ĉo: the building plans and the 
M and the Town Clerk was instructed to make application to the L.G. Board | s :ecifications of the electrical engincez in a complete fo-m. 
is for san ction to borrow £20,000. The Board have also asked for detailed particulars of the sum of £508 
| 5 i Sheffield.—An inquiry will be held here on Wednesday into the for costs and ex»enses incurred in connection with the proposed electric 
ess application of the Corporation for sanction to borrow (inter alia) | l'£hting scheme. — 
kh £85,400 for extensions of the eiestrici ty supply undertaking. Brighton.—Lzst week the Corncil resolved to increase the charge 
ea . | for clectric current for public lighting from 14d. to 2d. per unit. 
Taunton.— The Corporation have applied for sanction to a loan oi The Lighting Committee suggested an increase to 21d. per unit for 


public lighting. The scale for private lighting was also increased, but it 
was decided that therevised tariffs should be discontinued six months after 
the expiration of the war. Power consumers are also to pay 10 per cent. 
more than at present and discounts have been abolished. 

The minutes of the Lighting Committee, which were adopted by the 
Council, recommended the renewal of the tubes of a condenser at South- 


£1,175 for new mains, services, &c. 


Qt Tunbridge Wells.—-An inquiry was held last week into the applica- 
tion for sanction to borrow £7,520 for the electricity undertaking. 
It was stated that since the application had been made tenders had 


y fs te 
been received for new boilers, and they showed an increase on the esti- : i ate 
ite mates of £370, and a tender had been accepted subject to the sanction | Wick power station at a cost of £590, and also tho provision of a new 
Hae of the L.G. Board. The tender for the cooling tower was £1,800, and the | condenser to No. 4 turbine at a cost of £1,500 and the payment out of 
2d total increase was £617, and it was proposed to amend the application. | revenue of the debt (£888) remaining unpaid in respect of the existing 
The Borough Electrical Engineer (Mr. R. N. Torpy) gave technical | condenser. 
Tit particulars, and said he estimated next winter's maximum load at 1,070kw. Dublin.—The Electric Supply Committee now recommend an 
(afe | The Inspector (Mr. H. Ross Hooper) suggested that the loan should be | increase cf 4d. per unit of current for lighting and 1d. po? unit for 
bes aan iN ecd OE e. on a Poser ihe power. 
e asked whether Mr. nsidered the cost of replacing the d ; ; 

n: cast-iron headers of the ivo E boilers with steel cader. That, _ The Committee also undertake to report overy quarter to the Cor pora- 
rad he understood from reports oa boilers, wa3 all that was required to tion upon changes in the supply and.cost of coal, varying the prices of 
idis make them efficient and safe. : current, accordingly. I : 

Iob Mr. Torry said they would also have to renew the whole of the tubes, Fulham (London).—The Electricity Committee has reported that 
because they could not be got out without damage, and the cost of a new | the reduction in revenue resulting from the diminution in public 

a boiler the same size would be very little extra. He had not had any lighting and the prohibition of outside shop lighting is substantial. 

gH estimate. The cost of the new headers, &c., would be £400 or £500. This fact, taken in conjunction with an appreciable increase in the price 

of coal and cost of labour. would justify an increase in the existing charge 


pn 
r 


ESAN | 


The INsPECTOR : You have only a little undertaking, a lighting under- 
taking with a night load. What is the necessity of spending this money 
when you could get these boilers put in order for £400 or £500 ? 

Mr. Torry said he should keep the boilers as a standby in future. 

And you propose to spend £6,000 ?—It would cost the £500 for the 
T headers, and there would be no superheaters or economisers. They 
4T would save £370 on their coal bill, but the capital charges would be £480. 
iio The peak load lasted about three hours. 

The Inspector : On a 900 kw. load you will have 50 per cent. reserve 
boiler power. They could maintain a 900 kw. load with the five water 
tube boilers, and then have the two Lancashire boilers as a standby. The 


to consumers for the supply of energy by 5 per cent. as from the end of the 


current quarter. 
As the prices quoted for the supply of electrical and engineering stores 


show an advance of from 10 to 20 per cent. no tenders have been accepted, 
and purchases will be made in the open market when required. 


Luton.—The Council is recommended to give a supply of current 
to the rev factory of G. Kent (Ltd.), near Chaul End, by means of 
overhead wires, provided the firm pays the usual charges for current 
and bears a proportion of the cost of the cable as follows :— 


T 
girs : 
IUE borrowing by local authorities had come by order of the Treasury under If supply is taken for 12 months (or less), £80 ; over 12 months and not 
ssi their sanction in the same way as companies, and, of course, the point | exceeding 18 months £70; not exceeding 24 months £60; and not 
m was that unless it could be shown that such expenditure was absolutely exceeding 30 months £50. 
ux necessary, the sanction was likely not to be granted, and they must look The electrical engineer (Mr. W. H. Cooke) is to report on the question 
n i the x authorities to assist the Government Departments as uis of the electric lighting of the streets. 
ey Could to keep down expenditure during the present crisis. He Morecambe.— The Council have authorised the borough electri 
iden n ; m ugh electrical 
f Bgested that until the war was over there should be no extensions engineer (Mr. A. W. Annetts) to purchase an evaporative condenser 
am E Ham.—The Council has applied for sanction to borrow | for the electricity works. | 
^00 for mains extensions for one year, £3,000 in respect of the ; 
ass difference between the revised estimate for the purchase of 15 bogic Municipal Hiring P boul and Showrooms.— A sp ecial sub-committee 
cars and one single-truck car, and the amount already sanctioned of the Electricity Committee of Glasgow Corporation was appointed 
E and £10,000 in respect. of cur equipments, after having deduct -d in February, 1914, for the purpose of considering and reporting upon 
yi £18,000 to be provided out of the "e'^"vc fund. the edvisability cf tho electricity Cepartment letting out cooking 
The clostrical engine r (Mr. J. W. Beauchamp) has reported on tie utensils, hea‘ ing apparatus and other appliances. The report of the 
Electricity Committee, containing particulars of an agreement with 


the local contractors, was issued on the 4th inst. 

At the first meeting of the special sub-committee on February 16, 1914, 
Messrs. Smith and Hannay (who had been instructed to confer with traders 
and others as to the desirability of opening a permanent showroom in the 
centre of the city for the exhibition of electrical appliances) reported the 


E oon with regard to loan sanctions as influenced by the war, and 
ge suc nds that in place of applying for the usual sums estimated to be 
Nen for three years' general development of the mains system, 
CAT present circumstances he considered it advisable to make an appli- 
SIE Tor a strictly limited amount in regard to one of the sanctions 

ich is nearly exhausted, and estimated to be sufficient for 12 months. 
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2: CERE ES RC FECI ON : ; 
result of a conference they had had with a sub-committee of the Electrical 
Contractors’ Association of Scotland (Glasgow branch) as to the establish- 
ment of a central showroom in the city, with the following objects in 
view: (a) to provide facilities for present and prospective users of 
electrical energy; (b) to exhibit a selection of the latest electrical 
appliances in one place instead of having to visit numerous places scattered 
over the city ; (c) to promote the use of electrical appliances for lighting. 
heating, cooking, &c. : and (4) to educate the public with regard to the 
possibilities of these appliances. They reported that the electrical con- 
tractors had agreed that the proposed showroom should be equipped and 
. managed entirely by the Corporation for five years from the date of open- 
ing the same on the following lines :—- 

. That the showroom shall exist primarily for the exhibition of electrical 
appliances ; 

That the contractors and their customers shall be atforded all possible 
facilities for inspecting the stock of appliances kept in the central show- 
room ; 

That any electrical contractor who shall request the Corporation to 
xell from the stock in the central showroom any fittings, accessories. 
Jamps, or apparatus shall be entitled to receive out of the purchase price 
one-half of the discount which he would have received from the makers, 
had the contractor sold such apparatus to his customer direct ; 

That all fittings, accessories, lamps and apparatus sold from the show- 
room shall be at list prices, such list prices to be the usual current list 
price of the firm supplying goods to the showroom; ! 

That, as far as possible, sales initiated in the showroom shall be com- 
pleted through the contractor who directed or sent the customer to the 
showroom ; | E | i 

That all wiring work resulting from inquiries at the showroom shall be 
done direct by a contractor, and no undue preference shall be shown to 
any one or more electrical contractors ; 

That the hiring of apparatus shall not be undertaken from the show- 
room, but the showroom management shall be free to lend apparatus for 
a short period to possible customers under exceptional ciroumstances, and 
make a charge, if they think fit, for the loan of such apparatus ; and 

That all charges made to consumers by the showroom management 
shall be separately stated on the relative demand notes sent to consumers. 
and all sums paid to and obtained by the Corporation as a- result of busi- 
ness done in the showroom shall be separatelv shown in the annual 
accounts of the Corporation Electricity Department, which accounts are 
audited by an independent auditor. 


a 


TRACTION NOTES. 


- Aberdeen.— ‘The Corporation have decided to suspend the use of 
the pay-as-you-enter sysiem on the tramways. 


Bristol.— Acting on the suvvestion of Sir John Snell, and in order 
to cheek the valuation made some time ago, the Tramway. Option 
Committee, recently instructed Mr. C. P. Sparkes, the city electrical 
engineer (Mr. H. Faraday Proctor). the city valuer (Mr. Peter Addie), 
and the city engineer (Mr. L. N. McKenzie) to make an independent 
joint valuation of the portion of the Bristol Tramways & Carriage Co.'s 
undertaking which is purchasable by the Corporation on Y tramway 
terms ” if the Corporation decide to exercise their option which aris :s 
during this vear. 

The purchasable part of the undortaking comprises about 25 route- 
miles out of a total of about 31 route-miles, and includes both the St. 
George and the Counterslip power stations and the whole of the cars and 
depots of the company. It is now reported that the total amount of 
their joint valuation is £610.981.— The new valuation has been based on 
the present prices of materials. Sir John Snell and Mr. J. B. Hamilton 
put the valuation of the undertaking at £600,000. 


Cardiff.— The Tramways and Flectrie Lighting Committee have 
decided to recommend the Council to obtain powers for the extension 
of the tramways from the Whitchurch-road terminus to Gabal'a, 
from the Cowbridge-road terminus to Ely, and from the Cathedral- 
road terminus to Llandaff Fields. The work will not be put in haud 
until after the war is over. 


Stoke-on-Trent.— A Special Committee has been formed to con- 
sider and report on the question of the agreement with the Potteries 
Electric Traction Co. for a renewal of the lease of the tramways. 


TELEGRAPH NOTES. 


"Submarine Cable-Cutting.— Reuter’s agency announces that the 
eaxualties recently reported on the cruiser “ Amethyst © were the 
result of a smart piece of cable-cutting performed by that ship on the 
Tth inst. The vessel was charged with the difficult task. in the cir- 
cumstances, of cutting the telegraph cable between Kilid Bahr and 
Chanak. — E 

The “ Amethyst” appears to have reached her objective undetected, 
to have lifted and cut the cable, and then to have started on her return 
journey. She was discovered and had to run the gauntlet of the guns of 


the forts on both sides of the Narrows, but although frequently hit she. 


succeeded in getting beyond the range of the guns after a narrow escape. 
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Australasia.—The “ Australian Mining Standard " says Campbell. 
town (N. S. W.) Municipality has decided to instal electric generating 
plant. ea i l 

At a social gathering in connection with the laying of the foundation 
stone of a new car depot and converter station for the Kew (Victoria) 
electric tramway, the chairman of the Prahran-Malvern Tramway Trust 
(Mr. A. Cameron) stated that the site had been selected as the centre 
from which electricity could be distributed not only over the present Kew 
tramway system but also over other lines, Lt would supply the tramway 
along Victoria-street to the city when the present cable system was 
electrified ; also an extension of the Johnston-street tramway along 
Studley Park-road and other lines. 

Tenders have been received by Hawthorn (Victoria) Tramway Trust 
from manufacturers in New South Wales and South Australia for a tram- 
ear built of Australian woods only, but none were sent in by Victorian 
builders. An order is to be placed for a specimen car body. In the 
event of its success the Trust will build all its cars of Australian timber. 


Canada.—The Commercial Intelligence, Branch of the Board of 
Trade has recently received a report from the Office of H.M. Trade 
Commissioner for Canada. 

The report states that the financial situation has improved to some 
extent, and has brought about a general improvement in business. 
Although this improvement emanates primarily from the rural centres, 
the influence of war orders in industry is also apparent. The wholesale 
hardware trade appears to be picking up gradually, and should soon be on 
a normal basis; a pronounced activity in lines of this nature is expected 
to be soon felt. Generally speaking, the situation in the markets of the 
Dominion is improving, and British manufacturers who are desirous of 
retaining their hold, as well as those who are desirous of introducing their 
manufactures, should take advantage of the present position in order to 
become firmly established, so that when commercial activity generally 
assumes a more normal basis they will be strongly fortified, and well 
able to meet their competitors. 
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MISCELLANEOUS NOTES. 


Competition with Germany and Austria-Hungary.— Special arrange- 
menis have been made in the Commercial Intelligence Branch of the 
Board of Trade for dealing with inquiries for names oi sellers or buyers 
of articles of which the sources of supply or markets have been inter- 
fered with by the war, and Lis's 12 and 13 of articles which inquirers 
desire to purchase are ready and may be obtained by United Kingdom 
manufacturers and traders. Communications to the Director of the 
Commercial Intelligence Branch, 73, Basin:shal-street, London, E.C. 


Electrical Trades Benevolent Institution.—' The annual general 
meeting of the members of this institution will be held on Monday, 
April 19, at 6:30 p.m., at the Institution of Electrical Engineers. The 
committee hope the gathering will be a more representative one than 
hitherto, and the hour for meeting has been so fixed as to make it, 
as far as possible, convenient for those who are busy at their offices 
during the daytime. Mr. E. Garcke will preside. 


Engineers and the War.—-As a result of the recent conference 
between representatives of the Government and the trade unions 
as to increasing the output of war munitions, certain proposals were 
avreed to bv the workmen's representatives. z 

Among the trades represented were the ironfounders, steel smelters, 
engineers, engineering, shipbuilding, electrical trades, iron moulders, 
steam engine makers, pattern makers, transport workers, boiler makers, 
ship constructors, shipwrights, machine workers, toolmakers. railway- 
men, braziers and sheet metal workers, &c. 

It was agreed that during the war there should in no case be any 
stoppage of work upon munitions and equipments of war or other work 
required for the war, Differences as to wages or conditions of employment 
are to be dealt with as follows : Subjecttoexisting agreements or methods: 
prevailing for settlement of disputes, differences of a purely indi- 
vidual or local character shall, unless mutually arranged, be the subject 
of a deputation to the firm representing the workmen concerned, and 
differences of a general character affecting wages and conditions of 
employment shall be the subject of conferences between the parties. In 
cases of failure to reach a settlement by the parties directly concerned 
(o; their representatives) the dispute shall be referred to the Board of 
Tade Committee on Production, or to a single arbitrator agreed upon by 
the parties or appointed by the Board of Trade, or to a court of arbitra- 
fion upon which labour is represented equally with the employers. An 
Advisory Committee, representative of the organised workers engaged in 
production for Government requirements, is to be appointed by the 
Government for facilitating the carrying out of the recommendations an 
for consultation by the Government or by the workmen concerned. Any 
departure from existing trade practices is to be for the period of the war 
only. 
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Surface Condenser. 


BricHTon Corporation invite tenders for the supply, delivery 
and erection at their Southwick power house of one Surface 
Condensez, capable of dealing with 52,500 Ib. of steam per hour. 
Specifications, &c., from the office o£ the town clezk, Mr. Hugo 
Talbot, Town Hall, Brighton, where tenders must be delivered 
by noon April 12. Further information may be obtained from 
the electrical engineer and manager Mr. J. Christie, Electricity 
Works, North-roal, Brighton. See advertisement. 


Telephone Switchboard (Extension of Time). 

The Commonwealth of Australia Postmaster-General’s Dept. 
give notice that the date for the receipt of tenders for a Tele- 
phone Switchboard for Warwick (QUEENSLAND) is further 
extended from March 16 to June 1. Sze advertisement. 


Insulated Copper Cables. 

Tende:s are invited for the supplv of quantities of Single 
Conductor Lead-covered Cable to MELBOURNE City Council. 
Specifications, &c., from the Agents for the Council (Messrs. 
Mellwraith, MeEacharn & Co. Ppty., Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders are to be seat by 
noon April 19. See also an advertisement. 


Bare Copper Cables. 


Tenders are also invited for the supply of quantities of Barc 
Hard Drawn Copper Cables to MErBouRNE City Council. 
Specifications, &c.. from the Agen's for the Council (Messrs. 
Mellwraith, McEacharn & Co. Ppty., Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders are to be sent by 
noon April 19. See also an advertisement. 


Turbine Set, Boiler, &c. 
ALDERSHOT Council require tenders by noon April 6 for One 
400 kw. d.c. Turbine Set, with Surface Condenser and Cir- 
culating Pumps, &c., Water-tube Boiler with Chain-grate 
Stoker, Steam and other Pipework and Water-softening Plant. 
Specifications from Mr. F. Garside, Electricity Works, Aldershot. 


Motor Generators or Converters, Switchboard, &c. 
ABERDARE Urban Council require tenders by noon April 6 
for supply and erection of Motor Gencrators or Converters and 
h.t. Switchboard, and Lt. Panels and supply of h.t. Feeder 
Pillar. Specification, &c., from the Clerk. 


Steam Alternator. | 
Bripcenpb Urban Council require tenders by April 8 for the 
supply and erection of a 400 kw. Steam Alternator. Specification 
from the Engineer and Manager, Electricity Works, Bridgend. 


Electrical and Tram way Stores, Fittings, &c. 

EDINBURGH Corporation invite tenders (by March 29) for 
Cables, Arc Lamp Carbons and Globes, Fuse Boxes, Meters, &c. 
Specifications from Engincer's Office, Dewar-place, Edinburgh. 

The Corporation of CARLISLE invite tenders for six months’ 
supply of stores for the electricity department, including lubricat- 
ing oils, greases, &c., and transformers. Specifications from 
the city electrical engineer, Mr. Fredk. W. Purse, M.LE.E., 

' M.I.Mech.E., to whom tenders by 9 a.m. March 31. 

WaLLAsEY Corporation want tenders by April 22 for 12 
months' supply of Meters, Cable and Junction Boxes, Span and 
Guard Wire, Switches and Cutouts, &c., for the Electricity 
Department. Forms of tender, &c., from the Engineer. 

' DUNDEE Corporation require tenders by 9 a.m. March 29 for 
12 months’ supply of electrical and Ctencral Stores, Meters, &c., 
to the electricity department. Spccifications from the Depart- 
ment's Offices, Dudhope Crescent-road, Dundec. 

The LANCASHIRE & YoRKSHIRE RAILWAY Co. require tenders 
by 10 a.m. March 29 for 12 months' supply of Signal, Telegraph 
and Electric Fittings and Wires, Siemens and Electrical Steel 
Sheets, Steel Tubes, &c., Iron Lead, Tin, Zinc, Glass colours, 
&c. Forms of tender, &c., from Mr. Waring, Stores Dept., 

, . Osborne.street, Manchester. 

* Harrogate Wells: and Baths Dept. require tenders by 

. March 29 for 12 months’ supply of Electrical Fittings and Sun- 

dries, &c. Specifications from the General Manager. | 

. Bray (Ireland) Urban Council require tenders by 8 p.m. 

¢ April 6 for the supply of Stores to the electric light works. 
Schedules, &c., from the Clerk. Bes 
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Wiring. 

Lonpon County Covncit invite tenders for Wiring Derington- 
road (Lower Tooting) School (about 218 wiring points). Tenders 
to County Hall, Spring Gardens, S.W., by 11 a.m. March 31.. 

GLASGOW School Board require tenders by 10 a.m. March 24 
for Electric Lighting at Shakespeare Public School, Marvhill, 
Glasgow. Specification, &e., from the Board’s offices, 129, 
Bath-st-eet, Glas row. | 

BEgaATHU School Board want tenders by 10 a.m. March 31 for 
Electrical and other works in connection with the erection of a 
school at Cowdenbeath. Specifications, &e., from Mr. G. C. 
Campbell, architect, Methil, Dundes. 

Boilers. 

EDINBURGH Corporation invite tenders (bv April 12) for 
supply and erection of Water-tube Boi'ers.. Specifications, &c., 
from the Engineer, Dewar-place, Edinburgh. 

Steel Constructional Work. 

St. Pancras (London) Council require tenders by noon May 
11 for Steel Constructional Work of extension to power house. 
Drawings may be seen at 57, Pratt-street, Camden Town, N.W. 

Pumps. 

DuxpEE Electricity Dept. require tenders by March 30 for 
Centrifugal Pumps and Laying of c.i Pipes. Specifications 
from the Electricity Dept., Dudhope Crescent-road, Dundee. 

Electric Lighting Material and Battery-driven Trucks. 

The VICTORIAN RAILWAY COMMISSIONERS require tenders bv 
11 a.m. April 28 for the supply of Electric Lighting Material for 
ear repair shops a* Jolimeat, including Steel Conduite, Cable, 
Switches, Lampholders, &c., and also for supply of Batterv- 
driven Trucks. Specification? from the Commissioner's Offices, 
Spencer-street, Melbourne. 

Telephone Systems, Apparatus and Accessories. 

The GREEK MINISTRY OF COMMUNICATIONS (Posts, Telegraphs 
and Telephones Department), Athens, require tenders by April 
28 for the supply and installation of a Central Exchange and 
Telephone System at Salonica, and a Central Exchange at 
Athens, and the supply of Telephone Apparatus and Accessores. 
The Greek ** Government Gazette " containing the specification, 
&c, (in French), can b? seen at 73, Basinghall-st., London, E.C. 

Generators. 

The New ZEALAND Pustic Works Dept. require tenders hy 
noon April 30 for the supply of a Three-unit Exciter Set and a 
1,500 kw. Generator in connection with tho Lake Coleridge 
power scheme. Particulars from the Public Works Offices, 
Auckland, Wellington, Christchurch and Dunedin. 

Railway Carriage Lighting. 

The VicTroRIAN RAILWAY COMMISSIONERS require tenders by 
11 a.m. April 28 for the supply of material for Railway Carriage 
Lighting. Specifications from Commissioners’ Offices, Spencer- 
street, Melbourne. l 


E= 
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ABERDARE.—The Urban Council have accepted the following 
tenders for annual supplies for the electric supply and tramways 
departments :— 

Callender's Cable Co., cables (£130. 18s. 9d.) and joint boxes, &c. 
(£144. 3s. 9d.); Landis & Gyr, meters; John Davies, ironmongery ; 
Navigation Paint Co., paints; Vacuum Oil Co., oils (£132. 15s. 6d.) ; 
Siemens Bros. Dynamo Works, lamps (£92. 9s. 6d.).' 

BERMONDSEY (LoNDoN).—-The Council have acceptel the tender 
of Chamberlain & Hookham for meters and time switches for the 
ensuing 12 months. l 

NEWPORT (Mox).— The Guardians have accepted the tende“ ot 
R. Alger & Sons for the supply of electric light fittings. 

West HaM.—The tender of the Fuller Electrical & Mfg. Co. has 
been accepted for the supply of motors for the sales department for 
12 months. . Es 
- The existing contract for the supply of cables terminates on the 31st 
inst., and the present contractors (the British Insulated & Helsby Cables, 
Ltd.) offered a concession in regard to low-tension service cables if the 
contract was extended for three years further. In view of the fact that 
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the cables under this contract are supplied on a sliding scale in regard to 
the price of copper and lead, the Electricity Committee has decided to 
accept the company's offer. 

WarTiysTow. — The quotation of the Geneva! Electric Co. has 
been accepted for the supply of 25.000) pairs oi Iv npece size car- 
bons, at £8. Is. 6d., and 30,000. pairs D-a n ew size carbons, at 
£4. 16: peo 1.000 pairs. 


Government Contracts. ‘The folicving contracts were placed by 
the British Government Dep wtmen s during February :— 

Wer Office.—British L. M. Ericsson Mf. Co. and Siemens Bros. & Co., 
dry batteries; General Electric Co., Park Roval Engineering Works and 
Wm. Sanders & Co., distributing boards; Gambrell Bros.. Muirhead & 
Co., Nalder Bros. & Thompson, W. G. Pye & Co, and Siemens Bros. & Co.. 
resistance coils, &c. ; A. Edgell & Co. and Troughton & Simms, magnetic 
compasses; Credenda Conduits Co.. conduits and fittings; Electric 
Construction Co.. dynamos ; Austin Motor Co, (1914), electric sets, &e. : 
Edison & Swan United Electrie Light Co.. W. G. Pye & Co. and Record 
Electrical Co., galvanometers ;. Bullers (Ltd ), Stuart & Moore, Taylor, 
Tunniclitfe & Co., Tyer & Co. and Walters Electrical Mfg. Co., parts of 
telegraph instruments : Brimsdown Lamp Works, Bulpitt & Sons, Dick, 
Kerr & Co., Edison & Swan United Electric Light Co.. Graham & Latham, 
E. Grittiths & Sons, Pope's Electric Lamp Co. and Warsnop & Co., elec- 
tric lamps ; Siemens Bros. Dynamo Works, electrical machinery ; Auto- 
matic Telephone Mfg. Co., Gent & Co.. International Electrie Co., New 
Phonopore Telephone Co. and Walters Electrical Mfg. Co., telephone 
sets and parts: Ferranti (Ltd.), transformers and switches ; Lytham 
Shipbuilding & Engineering Co., telephone repair vessel; British Insu- 
lated & Helsby Cables and Whiteeross Co., steel wire, &c. ; Edmundson’s 
Electricity Corpn., electric lighting, R.E. Camp, Haletield: Foote & 
Milne, ditto, Hearson Camp, and Military Hospital, Devonport; G. 
Weston & Sons, ditto, Shorncliffe ; T. Clarke & Co., ditto, King George 
Hospital, London, S. É. : A. V. Gifkins & Co., internal wiring, Bulford 
and Sling Camps; V. G. Middleton, ditto. Perham Down; British Insu- 
lated & Helsby Cables and W. T. Glover & Co., underground cable, 
Codford & Sutton Veney. 

Post Officee.—Siemens Bros, & Co., telephone exchange equipment 
(automatic order wire), submarine and telephone cable, telephone and 
telegraph apparatus; Western Electric Co., telephone exchange equip- 
ments extensions, Greenock and Streatham, telephone apparatus and 
telephone cable; Peel-Conner Telephone Works, telephone exchange 
equipment extensions, Vietoria, London, and telephone apparatus ; 
British L. M. Eriesson Mfg. Co., protective and telephone apparatus ; 
British. Insulated & Helsby Cables, telephone apparatus and cable; 
Murray Printing Telegraph Systems, Park Roval Engineering Works and 
Reid Bros. (Engineers), telegraph apparatus; Automatic Telephone Mfg. 
Co, Gent & Co, Karabon & Co. and Phienix Telephone & Electricity 
Works, telephone apparatus; W. T. Henley's Telegraph Works Co., 
India Rubber. Gutta Percha & Telegraph Works Co. and Telegraph Con- 
struction & Maintenance Co., submarine cable; London Electric Wire 
Co. and Smiths, enamelled copper wire. 

H. M. Office of Works.—Union Cable Co, and W. T. Henley's Telegraph 
Works Co., electric cable and wire. 

India Office.— -Siemens Bros, & Co., cables; Chloride Electrical Storage 
Co., cells; J. Stone & Co., electric lighting material; Gell Telegraphic 
Appliances, perforators. 

Crown Agents for the Colonics. —Bullers (Ltd.), insulators, telegraph 
poles, &e.; F. Morton & Co., parts for telegraph poles; Shropshire Iron 


Co., copper line wire. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The foilowine abstract from some of the specifications recently published have been 
specially compiled by Messrs. MEwBURN, ELLi5 & PRYOR, Chartered Patent Agents, 
70 and 72, Charcery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged 
at the Patent Orice tke former is given in brackets aster the titie. 


1914 S ECIFITATICNS. 
4472 B.T.-H.Co. (G.E. Co. of America.) Thermo-electric ref-lators. 

A control system for an electric heating cevice, having a heating element directly 
connected to the supply circuit and switchice mechanism responsive to predetermined 
current changes in said element for chunyine toe energy supped to tne element trom 
ore positive value to another. the energy suoply being alternately greater and less 
‘han that necessary to maintain the desired temperature, 

4554 B.T-H. C». (G.E. Cc. of America.) Electri: motor-contral ;vstems. 
A method of dynamica!ly braking adirect current motor which consists in supplying 
aiternatine current from the armature to a closed circuit. 
4552 MougLLEP. Ivnition magneto generators. (17, 7/13.) 
4613 Javers. Thermal switch. 
4.655 CugIsTMAS. Electric iight lamps for moto--irtven power and motor vehicies. 
4.934 ReGNART. Íncandescent electric lamps ani connectors treretor. 
4943 Louron. Electrical heating apparatus. 
£069 St. HE: £xs CABLE & RuBBER Co. & Wuite. Electric switches. 

A waterproof or gas-tight electric switch comprising terminals and actuating 
mechanism enclosed in a small casing in whicn use of glands and stuing boxes is 
av. ide, 

&115 Wester! EvecrricCo. (Woodward, acting for Western Electric Co.) Metering 
systems tor machine switching telephone ex chanees. 

£359 Rosine, NicHots & W. T. Henipy's TELEGRAPH Works Co. Electrical fuse 
boxes. 

£455 B.T.-H. Co. & Weomore. Protective devices for alternating-current electric 
gen^rators. , 

A protective device for an altermmating.cuiiect generator comprising a field switch 
adapted tc Le electricaily tripved only when tpe relay or tric xl controlling the main 
swich has been energiced automatically ara the operi g ct the main switch has 
commenced. 


| 


5.830 Frson. Devices for intermittently making and breaking electric circuits. 

8.095 Sic. ANON. Le Cassone. Electricconnections. (7:4/13.) ^ 

12,746 TRASPALE. Electric Hoat pendants. 

14.548 Tuccer Electric switches. (Divided application on 19,383'13. Feb. 27 
Coznate application. 15.045 14.4 

14.894 Girasorau & Beruenon. Soark eaps for radioteleerashy. (23 6.12.) 

Aspairt rap more particalarly apriicable to mu.icil spark radiotelepraphic stations 
having elettroges conti tiie of a tube open at its tuyo ends, and aphte, bot arranged 
jiside a tube connected wih a blower i5 suzh manner that vieorous Currents of air 
passover theianer and outer surfaces cf tne eieztrode tube simuitaneously. 

17.507 Harre er Cis. Mecianism tor contrclling movement at a distance electrically, 
(28-7 12. 

17.885 HgubogEssox,. Electrically-controiled variable speed mechanism. (29 7/13) 

19,304 Navios & Navzoso3aPS4(LTG3. Means of seleztiveiz controlling or actustine 
monogrammiz or other grouss of luminous or ron-luminous elements applicable 
tocdiaalineoratvert: biedevices. (Divided aoplication on 298/14. Jan. 5.) 

18.418 Scurerea. Trovmail-electric switches. 

12.810 Lincsay. Electric primers. (89 123) 

19,944 Murrasgv. Electric rizilyay ana ike systems. 

An electric railway or lixe system embodyiae a olurality of normally dead tracks 
and electric circuits associated therewith. in comtiaation with a device commsor to 
the electric circuits of all the trazaxs and in comrnunization with a common source of 
electric energy, whereby any one or a series of said circuits may be energised to the 
exclusion of the others. 

20,248 CaMaRIDGE Scientivic Instrument Co. & Apruorpe. Electrical resistance 
thermometer. 

20.999 HusHRs. Interchaneeable electrode holders for arc lamps. | 

21.530 Tease. Maeaeto-eiectric machines for iznition purposes. (Divided aprlication 
on 25.855/13. Nov. 11.) 

22,176 VANDERVELL. Mounting of electric indicating instruments in switchboards. mcre 
particularly used on motor cars and other vehicles. 


APPLICATIONS FOR PATENTS, 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application an asterisk is affixed. 


February 11, 1915. 
2.224 Huasetr. Incainde:cer.t electr c lamns. 
2.236 BoscH. Electric pedalswitches. (29 7.14. Germany)? 
2.248 HEINSOHN. Electric welding. (21.2/14, U.S * 
Fetruary 12, 1915. 
2.252 WercH. Convertibie electric fire. . 
2,259 TAYLOR. Increasing the current-carrying capacity of cables carrying alternating 
or direct currents, : 
2.289 W. T. HENLEY's TSLEGRAPH Works Co. & Savace. Means for gripping electric 
cables ani the like. 
2,312 Berry. Electrical heating apparatus. 
February 13, 1918 
2.324 RAiLING & TAvroR. Electric ceiling roses and the like Attines. 
2.326 HumPHReYS, Quint & Fett. Electric switches or device: for making or breaxing 
electric contacts. 
2.329 Lamme. Controlling polyphase electric motors. (25/2/14, U.S.)* l 
2.337 Goro. Insulstion testing devices for electric lighting and power installations. 
2.341 PILLINGER. Cererction of eiectricalererey. 
2,913 AuroMATIC TELEPHONE Mero. Cc. & Surg. Telegraph or lize systems and appa- 
ratus therefor. 
2.344 Beaver & CLAREMONT. Bonding connector fer bonding the armourine of cates. 
2,949 Ucar. Method ot estad.tsning a voltaic arc between electrodes not in contact.® 


February 15. 131€. . 

2.350 Brow. Means for intermittently starting and stopping as desired electric 
machines, 

2,370 Kiuytmans. Switch fuse box with endless fuse wire and incombustible non- 
conducting core. * 

2.376 Lazarus-BarLow., Teleastizmatic finder. 

2.388 B.T.-H. Co. (G.B. C^., U.S) Electric switches. circuit-breakers and the iike 

2,387 HowaRo Electric ii quid neater of the water-flow service supply tyre. (Divided 
application on 10.939714. 11/7.) 

2.388 WarracE NovELTY Co, Portable electric lam? stands." 

2.390 Nigro, Meters for multi-wire circuits. 

2,404 RusHiON. Electromagnetic driving a echar ism. 

February 16. 1915. 

2.434 CowPer-Coves. Coating metallic surfaces with 7inc. 

2.444 PATTERSON. Electrical heating and coozine apparatus. 

2.499 SHELDRARE. Electric lamp fcr reading despatches and other printed matter, 
avplicible also for sie aliine purposes, : 

2,462 Frizm Krupp Axt.-Ges. Connections for the practizaily spar«less interrruption 
of an electric circuit. (19/2/14. Germany.)* 

2,489 Forrester. (James Whitetord Dunham, U.S.) Portable electric lames." 

2,490 SuagPPAR & Yarwoon. Starting means for electric motcrs.* 


February 17, 1915. 
2.516 Crrrton. Magnetic impulse motors. ] 
2,527 Sie ENHeRE Deposition of metallic compounds from a state of suspension in 
l'1ulds, 
2.522 Major & Sutra, Major & Stevens (Ltn.). Controllers for electric lifts. 
2,539 Lawug. Dynamo electric machines. (19/2/14, U.S.;* 
2,510 Berry & MaPxzAM. Electric fres. 
2,5^3 Parry & Brown. Wireless telezraohv and telennony. " 
2,570 Grosan X Britis t TRANSFORMER Co. Protecting and indicating the condition of 


electric circuits.” 
February 18, 1915. 
2.571 Dare. Electromarnstic rectifiers, mo 
2,592 Runo. Paper. cardboard or such like cases or receptacles for packing and testing 
cry celis and tte lixe, 
2.618 CROMPTON & Co. X PENsABEHE. | Dvnamo-eleztric machines. 
2,019 Mib5rLEY & VAHroERVELL. Electric starters tor internal-combuction enrines. 
2,624 SUNDERLAND Force & Enoingerinc Co., Scorr & RosEnTsoN. Rotors of 
dynamo-e:ectric machines. 
2,536 TuLLtocH. Electric ordnance. 
February 19, 1915. 
:,6 1 Sutcrtrre. Lamps for electric lighting. 
2,054 WORTHINGTON. Laying tramway raiis in roads, 
2.656 Sr«PLEX Conpuits & DAviIoscN, Electric resistances. 
2,676 and 2,085 BACHELET. Electrc-maenetic projecting or transmitting apparatus. 
2.686 Kerr. Jointing of tramway and railway rails by Ash-plates. 
2.687 Sutton & Sutton, Electric batteries. 
2,096 Manks. (Interstate Electric Novelty Co., U.S.) Tubular electric pocket lamps." 


February 20, 1915. 
2.750 SiNcLAIR & Co. & SNett. Magnetic compass. , 
2,762 GREEN. Incandescent electric lamps, ` ] 
2,766 BURDON, (Siemens-Schuckertwerke | C.m.b.H., Germany.) Preventing dis 
charges from electric conductors. : 
2,767 Siemens & HarskE AxT.-Gss. Manufacture of electrodes suitable for electrolytic 
or analogous purposes. (Addition to 005,09. 21/2/14, Germany.)* 
2,786 TORNER. Transformers. (21.2 14, Snain.)* 
2.787 Ernesto Ortinettr. Electrical press-biitton switches. (23/2/14. Ttaly.)* 
2,789 CrARk,. Electro-denosition of metals on caina, earthenware, porcelain, glass, and 
like non-conducting surfaces, 
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COMPANIES' MEETINGS AND REPORTS. 
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W. T. Henley's Telegraph Works Co. (Ltd.) 

The 36th ordinary general meeting was held on Friday last, under the 
presidency of Mr. SYDNEY GEDGE, M.A. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting, and the auditors! report was also read. 

The CHAIRMAN said: I must begin with a sad note. We have not 
lost any actual member of the board by death during the past year, but 
within the last few weeks Mr. Frederick Newton has passed away. He 
had been a director from the very commencement of the company until 
this time last year, when he resigned on account of his health. He was 
80 years of age at the time of his death. To turn to the position of the 
company, I may refer to the annual visit of the directors to our works at 
Woolwich and Gravesend. At both places we were profoundly gratified 
at the condition of everything. At Woolwich our area is somewhat 
circumscribed, but at Gravesend we have a fine area and are gradually 
filling it up with extensions to meet the needs of the growing business of 
the company. We have to some extent suffered loss of business by the 
war. Our business in golf balls has almost entirely ceased, but we have 
been able to engage those employed in this part of the works in other ways. 
On the whole the work we are doing in consequence of the war compen- 
sates for any loss we have sustained owing to the war. The cost of manu- 
facture, due to higher prices of materials. increased wages and the loss of 
men going into the army have all keen factors in the work of the past 
year. 333 of our workmen and staff have gone to the front. and the loss 
of these men has naturally caused us great difficulty. The absence of 
members of the staff has led to our annual meeting being held somewhat 
later than usual, We have not Leen able to get skilled men to take their 
places. The accounts show a very satisfactory increase of the company’s 
business, There is an increase on last year's figures in every important 
item, Trade profits are £6,000 or £7.000 more than last year. which were 
a few thousands better than the year before. In taking out the figures 
for the past 10 yoars, I found that there has been a gradual and steady 
increase during tho whole period, and putting them into three-year 
periods the last three years, increase in the business has been larger than 
in either of the previous thrce-ycarly periods, and we have paid better 
dividends, including tho bonus. We have also put an increase to reserve, 
bringing this up to £215,000 to the end of last year. We are transferring 


a further £20,000, making this £235.000. which on an ordinary capital of 


£200,000 must be regarded as satisfactory. Of course, there are creditors 
and contingent items. Our investments in Consols and other trust 
securities figure at £97,000 cost ; these investments stand in our books 
at £81,400. You will note that we have put by for depreciation on 
machinery, &c., £16,700, which is rather more than Jast vear, and we 
carry to profit and loss account no less than £80,125, and are able to pav 
a dividend of 16 per cent. The interim dividend of 5 per cent. was paid 
free of income tax. On consideration tke directors decided that the final 
dividend should not ke paid free of tax, in view of future possible com- 
plications on the subiect of abatements. You will receive the 15 per cent. 
dividend as usual and a bonus of 5 per cent. The amount we are now 
carrying forward is over £10.000 larger than last year. We have 
introduced a new feature into the balance-sheet in connection with tlie 
war—a special reserve of £10.000, a contribution bv this flourishing 
company to pay for services which our workpeople and staff who have 
gone to the front are not able to render us, towards helping to maintain 
the wives and families of those who have gone, At present this main- 
tenance allowance comes to about £4.000. We have come to the 
conclusion also as to an increase of wages during the war on account 
of the higher price of everything, and we have every reason to think our 
men will be satisfied with our proposals. We have also been considering 
a pension scheme, but owing to the war we feel that this must be post- 
poned for the present. There are many reasons. in my view, why the 
war will last for some time yet and may go on for another year. ] now 
move the adoption of the report and accounts. 

The MANAGING DIRECTOR. (Mr. George Sutton) seconded the 
motion, and said that last year he told them that 1913, then under review, 
was the best trading vear the company had known and that 1914 prom: 
wed to improve on 1913. Evervthing pointed in this direction—a large 
number of orders, special large contracts, steady prices of raw materials, 
&c. With the coming of the war, however, these anticipations were 
upset. Two or threc large contracts, one the largest the company had 
ever had, were partially closed down. Market prices became agitated, 
and the difficulty of getting raw materials had increased. Not with- 
standing all these changes in the outlook, however, their profits for the 


past year were greater than those for 1913. The turnover was greater 
the turnover nor the profits 

ad been inéreased by the war. Large quantities of goods were supplied 
to the Admiralty and War Departments by the company, but the work 
| j had been larger 


they had replaced, by the ordinary work of the company, 
was concerned 


than the Government orders. . So far as their company 
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the incidence of the war had keen a bad one on the profit and loss account. 
He could not say what the result of 1915 would be, At the time of the 
outbreak of the war they wrote to the Admiralty and placed at their 
disposal and that of the other Government Departments the company 3 
works or anything they might require, and they had notified that they 
were prepared to leave the question of percentage of profit entirely with 
the Government. They could not. therefore, ke included amongst those 
contractors who were said to be making large sums of money out of the 
war. With regard to the £10.000 put to a special reserve, he could sce 
clearly that the actual extra cost to the company would be fully that sum. 
They were doing a good deal of work for foreign orders which used to be 
done by Germany. The difficulties of transport. were, however, consi- 
derable, and especially in regard to Holland where they had an agency of 
their own. Unless these transport facilities were improved they would 
have to cease to manufacture for that country. With regard to exten- 
sions at their works. they spent a Jot of money, but they got their outlay 
back in increased profits which cnabled them to pay the increased divi- 
dends and bonus, At Gravesend especially they had spent large sums 
of money, but they had established there the tyre business. which had 
been referred to by the chairman. This business had been very successful 
and further extensions had been decided upon. With regard to the future 
he thought the vear before them ought to be a good one. They had jn 
hand several of the large contracts he had referred to, and he hoped they 
would be able to proceed with them. The orders in the books for 1915 


were larger than he had ever known. 


The motion was then carried unanimously. 
Motions approving the declaration of the dividends and bonus were 


then agreed to. "The retiring directors, Mr. Sydney Gedge and Mr. Wm. 
J. Potter. were re-elected, as were the retiring auditors, and a vote of 
thanks to the chairman, directors and staff. proposed by Mr. Drysdale 
and seconded by Major Maunsell. was carried unanimously, and after due 
acknowledgment from the chairman and Mr. A. E. Salmon (on behalf of 


the staff) the proceedings terminated. 
\ 


Direct Spanish Telegraph Co. 


The sixty-third ordinary general meeting was held on Thursday last 
week, Sir Jons DENTISON-PEN DER. K.C.M.G., presiding. « 

The SECRETARY (Mr. Fred. Thos. Preddle) read the notice convening 
the meeting and the report of the auditors, 

The CHAIRMAN said : Gentlemen, the ordinary working expenses for 
the year show an increase of £3.119—from £16,713 to £19,832. Salarie3 
in London have increased by £439, which is chiefly accounted for by an 
improvement in the position of the head office statl granted by the Board, 
and becomes, therefore, more or less a permanent yearly charge. A 
£439 is, however, due to overtime necessitated by the 
absence of some of our staff in the Army, and extra work entailed at 
head office owing to the increase of traffic over our system. Salaries at 
stations show an increase of £2.258. This increase is due to several 
causes, the principal being a revision of the salary schemes at the Com- 
stations. considered by your directors to be necessary. There 

hemes which 


have been in operation for some vears, and which form a considerable 
part of this £2.258 item. Increased work, caused by pressure of trahe, 


has. of course, also contributed to this expenditure. We have contributed 
4434. 13s. 4d. to the war funds, this Company having joined with the 
Associated Cable Companies in sending a donation to some of the leading 


small portion of the 


war funds, | 
The Bilhao cable broke down on Sept. 23 last 3 knots from the landing 


place at Kennack, Cornwall, communication being restored on Sept. 27. 
We were most fortunate in getting the es. “ Electra " without any 
delay and in having fine weather for the repair, the cost of which 
(£327. 13s. 10d.) has been charged to revenue. The 30.000 41 per cent. 
first mortgage debentures of the Company matured and were paid off 
on June 30, 1914. Instead of realising securities in our reserve funds, 
which would have caused a considerable loss on purchase values, your 
Directors arranged with our good friends the Eastern Telegraph Co. to 
find the balance required to pay off these debentures at 41 per cent, 
any being able to pay off any part of this advance as monies 
came in. This, of course, was a considerable advantage, and the sum of 
£10.000 outstanding on Dec. 31, when the accounts before you were made 
up. has, I may say, been further reduced during the last two or three 
months, and now only stands at £2,000. The increase in traffic receipts 
over 1913 was £18,000 ; the chief causes of the increase are : There are 3 
routes to Spain—viz., the British and French lines via Bordeaux, the 
Eastern cables vía Vigo. and the Direct Spanish route via Bilbao. When the 
war broke out naturally the British and French lines became fully 
oecupied with Government tratlic, and this pressure was. of course, 
augmented during the French ( jiovernment's removal from Paris to 
Bordeaux. The result was that a very large portion of the landline 
traffic to and from Spain was transferred to the Direct Spanish anc 
Eastern cables; also the Direct Spanish Company bencfitted materially 
by having a good route, although naturally at a much higher rate, to the 
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South of France via Bilbao cable, land line to Barcelona, and cable to 
Marseilles, and the public take advantage of this route when the direct 
overland lines are congested and heavy delay is the result. J therefore 
cannot say if the total volume of traffic with Spain has increased since 
the war started, or if our increase is due to the pressure of Government 
traffic on lines which, in time of peace, carry their full share of the work, 
and are keen competitors for Spanish trafic. The position of your Com- 
pany is, therefore, as follows: After providing for interest to June 30, 
1914, on the debentures, and the amount required to complete their 
redemption fund, providing for depreciation of the Company's securities 
as at the present date, and placing the sum of £5,000 to the reserve fund, 
the Directors recommend the payment of the dividend at the rate of 
10 per cent. on the preference shares and the usual dividend at the rate 
of 4 per cent. per annum on the ordinary shares. In addition we consider 
we are justified in recommending the payment of a bonus on the ordinary 
shares of 2 per cent. without weakening the financial position of the 
Company, which it is our first duty to maintain, and carrving forward 
£807. 2s. 5d. to next account. I now move the adoption of the report 
and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I. E., seconded the resolution, 
which was carried unanimously. 

Resolutions approving the dividends and honus were then carried and 
the retiring director (Sir Albert Cappel) and the retiring auditors ( Messrs. 
Deloitte, Plender, Griffiths & Co.) were re-elected. 

A hearty vote of thanks to the chairman, directors and staff brought 
the meeting to a close. 


South London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Tuesday, Mr. J. ATHERTON 
presiding. 

The SECRETARY (Mr. H. H. Boyer) having read the notice convening 
the meeting and the auditors’ report, 

The CHAIRMAN said : Gentlemen, in reviewing the progress of the 
work of the Company we find that during the first half-vear excellent 
results had been obtained both in respect to additional lamps connected, 
revenue obtained and gross profit earned, and the increase in units sold 
was 431,567, or 161 per cent. for the half-vear. We had every reason 
to hope that this rate of progress would have been continued in the 
second half-vear, but the outbreak of war had the immediate effect of 
reducing our output, which, however. was gradually recovering to 
normal in September, when in the latter part of that month the regula- 
tions in respect to the disuse of outside lighting were put into force, thus 
instantaneously forcing down our output for lighting purposes, and we 
have especially felt this as the shopping districts in our area of supply 
depend largely upon electricity for outside illumination. "These restric- 
tions, as you are aware,'still remain in force, but notwithstanding these, 
the total units sold during the vear amount to 6,153,241, and show an 
increase over the previous vear of 412.015. or 7-2 per cent. for the full 
year. The extended use of electricity for power purposes has largely 
contributed to this satisfactory result, for during the year 98 motors, equal 
to 933 H.P. have been connected to the mains, making a total of 6,304 H.P. 
on consumers’ premises, Further, the additional connections made to 
the circuits during the vear amounted to 1,355 kw., or the equivalent of 
38,742 35-watt lamps and being nearly 10,000 in excess of any previous 
year, This constitutes a record for additional connections to the mains in 
any onc year since the commencement of the Company's operations. Gross 
revenue has increased from £51,645 to £55,030, an increase of £3.385, 
and working costs from £23,475 to £25.131, and the profit has thus 
increased £1,429, which I think you will agree is a satisfactory result, as 
the period under review includes five months of war, and notwithstanding 
increased costs for labour, coal, and, in fact. for all commodities used in 
our business, the total cost per unit sod works out at the satisfactory 
figure of 0-9@d. per unit sold, as compared with 0-98d. in 1913. On 
capital account expenditure was £11,487, buildings £1,081, machinery and 
plant £1.331, for coal elevating and mechanical stoker plant to deal 
economically with the continually increasing quantity of fuel handled ; 
mains £5,382, for two additional feeders and mains extensions to meet the 
increased demand for supply; and transformers and meters £1,946, for 
connecting up additional consumers, and on special items, including 
construction of showrooms and for plant on hire, &c., £1,493 net, after 
writing off the sum of £078 for depreciation. 

In regard to the two bills introduced in Parliament, one by London 
Count v Council and the other by a group of some of the electricity supply 
companies in the metropolis, both of which Bills would have materially 
affected the interests and powers of your Company, these have both been 
withdrawn. 

You will remember ‘at our, last meeting we took powers to create 
£50,000 new capital, divided into 10,000 6 per cent. cumulative prefer- 
ence shares of £5 each, and of these 6,000 were offered for subscription to 
the existing shareholders and debenture stockholders of the Company 
and were fully subscribed. In view of the momentous events which have 
taken place since the date of issue, I think we may congratulate ourselves 
in having made the issue when we did, thus providing the Company with 
funds so that it may actively prosecute its business. During the latter 
part of the year we co-opted as directors Mr. J. E. Braithwaite and Mr. H. 
B. Renwick, of the County of London Electric Supply Co. (Ltd.), that 
company having acquired a considerable financial interest in your 
Company with a view to our closer relationship and for mutual assistance, 
our areas of supply being contiguous. These gentlemen have had 
unrivalled ex perience in dealing with electric supply problems, particularly 
in connection with the development of electric supply in London. I 
am glad to say our staff have not been backward in serving their country, 
about 25 per cent. of the normal establishment having joined the colours, 


this representing nearly 50 per cent. of the eligible men in the 
Company's employ. Much as we congratulate those men who have 
left to serve their King and Country, it must not be forgotten that those 
who are compelled to remain behind on this publie work and its main. 
tenance carry serious responsibility, much of which can only be entrusted 
to specially trained men possessing the necessary skill and experience, 
Here I might mention that we are making money allowances to all those 
who have enlisted, and although this will be a heavy burden, we feel sure 
you will think it only right that their dependents and others should be 
well looked after in the breadwinner's absence ; and to those men who 
are still in the Company's service war bonuses on a graduated scale are 
being given to assist them in the extra cost of living. "There have been, 
and are still, many difficulties to contend with in the proper maintenance 
of our supply, and coal bulks largely. At times there has been serious 
difficulty in obtaining adequate supplies, principally owing to railway 
congestion. We are paying considerably in excess of our contract prices 
for some of our coal, and although we raised our charge for supply to 
some of our consumers early last year, it may again be necessary to further 
increase the rates to compensate us for the considerably greater expenses 
to which wc are committed under the prevailing conditions. 

The profits made during the year amount to £29,599, and out of which 
sum we have placed to depreciation fund account £5,416, bringing this 
fund up to the satisfactory round figure of £50,000, and we have written 
off special items in the capital account by the sum of £978, and other 
items in the balance-shect by £908. The item of £704 for renewals 
principally represents work done on two more of our boilers to bring 
them into line with the efficient condition of others of our boilers which 
have been re-built in past years. After providing for debenture interest, 
amounting to £6,500, and for the dividend on the newly-issued preference 
shares, amounting to £1,350, there remains for further distribution 
£15.898. This is sufficient to maintain a dividend of 5} per cent. on the 
ordinary shares, the amount paid in 1913, and still leave a balance 
sufficient to pay a further 1 per cent. on the ordinary share capital; but 
having regard to the unknown conditions through which we may have to 
pass during the present year, we consider that the interests of all con- 
cerned would be better served by paving a dividend of 5 per cent. for the 
past vear, which would enable us to strengthen our cash resources by 
carrying forward the sum of £2,898, against £727 last year, thus making 
it possible, if circumstances are favourable, to initiate the payment of 
interim dividends on the ordinary share capital. I now move the 
adoption of the report and accounts. 

Mr. A. MADGE seconded the motion, which was carried unanimously. 

Resolutions approving the declaration of the dividends set out in the 
report, re-electing the retiring directors (Mr. J. Atherton and Capt. E. 
Ironside Bax) and the retiring auditors were then carried, and a hearty 
vote p thanks tó the chairman, directors and staff brought the meeting 
to a close. 


Madras Electric Tramways (1904) (Ltd.) 


The eleventh annual meeting was held on Tuesday, under the presi- 
dency of Mr. A. MAxwELL TWILL. 

The CHAIRMAN said: The accounts for 1914 show a balance from 
running account of £21,355. 13s. 9d., compared with £20,975. Os. 9d. for 
1913, an increase of £380. 13s., or, sav, 1? per cent., £166. 5s. for interest 
and transfer fees makes £21,521. 18s. 9d. to credit of profit and loss 
account. After deducting interest and sinking fund on the debenture 
stock, and expenses in London, and providing £7,000 for depreciation and 
renewals, there remains £9,300. 3s. 10d. To this has to be added 
£3,320. 16s. 3d. brought from last year, making £12,621. Os. 1d. available 
for distribution, This we recommend be appropriated as follows: (1) 
In payment of preference dividend £6,000, (2) in payment of a dividend 
of 5 per cent. on the ordinary shares, £2,863, and (3) in writing off the 
cost of issuing preference shares in 1912 and 1913 a further £500, leaving 
to be carried to next year £3,258. Os. ld. An increase of 8:7 
per cent. was shown for the first seven months of 1914, but after war was 
declared business in Madras suffered in common with all other places, 
and during the last five months of the year the traffic receipts steadily 
fell. 'The increase for the whole year, therefore, was only 3:5 per cent. 
We are still suffering from the depression, our receipts this year to the 
middle of March being 2-2 per cent. less than the corresponding period 
of 1914, but perhaps we have reason to be thankful that things are no 
worse. The number of passengers carried in 1914 was 17,622,219, an 
increase of 5.22 per cent. The cost of running has shown an increase, 
due chiefly to repairs rendered necessary by the monsoon (which was 
unusually severe last year), and the net increase from running was 
accordingly only 12 per cent., as I have already indicated. The items in 
the balance-sheet do not call for any special comment, but I may draw 
your attention to the fact that the amount at. the credit of depreciation 
and renewal fund has heen increased by £2,955. 11s. 10d., and an addi- 
tional sum of £856 has also been added to reserve. A scheme for providing 
accommodation for natives in the suburbs of Madras is now being const- 
dered by Government and the Corporation, and I am glad to say that the 
routes for extensions which we ourselves had in contemplation coincide 
in & large measure with those recommended by the authorities, but the 
distance which these extensions are to be carried will require further con- 
sideration. Meantime, we have indicated our willingness to proc 
with the extensions gradually. I now move the adoption of the report 
and accounts. ; 

Mr. JAMES GRAY seconded the motion, and referred to his recent 
visit to Madras. The new route referred to by the chairman wo d 
constitute, really, a trunk line, enabling the company to provide & more 

"rapid through service, and it would also permit, as the chairman had gaid, 


EE 
LIEN 
LIEN 
ad AE ne 
been 
l tre 
"C ly 
We fae Uh 
LEAN 
Xr 
Mua d 
è bar: e 
maliy 
ber vi 
loue: 
lTReéUCe. 
Li 2 
n uire 


ler tite, 


n pu 
ets Be 
Ter te 
là a4 * 
hein 
Y 
MIN 
ato ^. 
^ le 
à MA 
Mgr 


acl 


bier 


THE ELECTRICIAN, MARCH 26, 1915. 873 


pff during the year. Tho expenditure on those transformers had greatly 
reduced tho quantity of current unaccounted for, which was now 18 per 
cent. of the total generated, against 47 per cent. in 1910, and steps were 
being taken to renew the remainder of the old transformers. There were 
indications that a satisfactory increase in the demand for power would 
be obtained in the near future. Were it not for the fact that local 
factories were in many cases unable to obtain sufficient labour, preventing 
night work, the amount of current sold for that purposo would probably 
have been considerably groater. The lighting loads wero affected by a 
closer attention to household economy and by tho number of the larger 
houses temporarily closed or vacated. During tho year £5,300 had been 
expended on capital account, irrespective of the new transformers, and 
it would be necessary to spend about £7,000 during the current year, 


mainly for new generating plant. 

AUTOMATIC TELEPHONE MPG. CO. (LTD.)—Mr. Jas. Taylor, who 
presided at the meeting on Monday, said the ycar's profit was £38,248, 
an Increase over 1913 of £14,081, which the cirectors considered indi. 
cated satisfactory progress. After paying directors! fees, placing to 
depreciation £5,760, writing off £3,509 from underwriters’ commission 
account and £1,700 off preliminary expenses, and paying the preference 
dividend (£12,000), a dividend of 3 per cent. on the ordinary shares was 
proposed, leaving to be carried forward £5,255, or about £2,000 more than 
last vear. There had been a substantial increase in turnover during the 
year, and that increase was chiefly due to the fact that a good start had 
been made in executing the orders for automatic exchanges referred to 
last year. ‘The present position of the automatic section of the business 
was as follows: The four exchanges at Epsom, the General Post Office. 
Simla in India, and Cordoba in Argentina continued to work well, and to 
the satisfaction of the purchasers. The traftic on those exchanges had 
increased at a rate greater than was usual with exchanges worked on 
the manual system. and in consequence extension of the plant had already 
The exchange at Rosario had been completed and was 
working satisfactorily. Quite recently (on the 13th inst.) the automatic 
exchange at Accrington had successfully keen brought into service. The 
company had also in hand exchanges for Leeds, Newport, Blackburn, 
(Chepstow, Paisley and Portsmouth, on all of which good progress had 
been made, and all of which the company was prepared to complete this 
year, though some delay might arire in bringing them into use on account 
of circumstances beyond the control of the company. The Leeds ex- 
change would be the first large exchange (some 7,000 lines) to be equipped 
on automatic principles in England, and might be taken as the pioneer 
in this country of automatic exchanges in large centres, for which class 
of work the automatic system was especially suitable. The unavoidable 
delay in getting the exchanges on order to work had becn disappointing, 
as one could hardly expect the Post Office to order more towns to be 
equipped until they had had experience of the working of those already on 
order. From the reports of those the company had been working (both 
here and abroad) the directors felt every confidence in tho future of auto- 
matic telephones. During the year the company had continued to re. 
ceive assistance from the Automatic Electric Co. of Chicago, but it was 
now able to manufacture in this country all except a small percentage of 
the equipment of an automatic exchange. The general business of the 
company during the year in ordinary telephone and telegraph instru. 
ments had been satisfactory, and at considerable inconvenience it had 
undertaken important work for the Admiralty and War Office. The 
abnormal conditions arising from the war had considerably hampered 
business, largely owing to the fact that over 100 of the staff and employés 
had joined the forces, and men who had had special training could not be 
easily replaced. During the year about £7,000 had been spent on capital 
account, but the factory at Edge-lane was now well equipped not only 
for the work it was doing, but also for a considerable increase. 

The resolution was seconded and adopted. ; 


BATH ELECTRIC TRAMWAYS (LTD.)—The chairman (Sir James Sive- 
wright, K.C.M.G.) stated at the meeting on Friday last that the traffic and 
other receipts showed a decrease of £1,049 (comparcd with 1913), the net 
revenue being £16,132 (against £17,003). For the first two months of 1915 
the traffic receipts were £5,025, against £5,594, and the net revenue was 
£1,113, compared with £1,266, a diminution of only £153. They had been 
able to supply the Government with motors at a time when they were 
very Lally wanted. They had been able to do a good deal of military 
work, bat that had not been particularly paying work, as they had con- 
sidered i: their duty at a time like the present, if they could do so without 
losing th» shareholders’ money, to render the best services within their 
power, and not attempt anything in the way of overcharging. About 
half their staff had joined the colours. He thought the outlook for the 
company was good, as Bath would be better patronised in future. 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—Dr. J. A. 
Hosker presided at the meeting last week, and said that tho dividends 
had keen maintained at 7 per cent. per annum, and the carry forward 
showed an increase of £1,684. The applications for supply of current 
received during the year amounted to an equivalent of 874 kw., compared 
with 545 kw. for 1913. The anits sold were 3,910,511, against 3,668,007. 
The supply for heating purposes, taken principally during daylight hours, 
showed an increase of 33 per cent., and power an increase of 30 per cent. 
The volume of business since the close of the year had shown satis- 
factory progress. 62 new consumers had been connected, with a demand 
of 46 kw. for lighting and 98 kw. for power and heating. They had 


7,616 consumers. — 

BRITISH ALUMINIUM CO. (LTD.)—The trading profit for 1914, together 
with interest and dividends on investments and deposits, and revenue 
derived from Kinlochleven and Foyers estates and transfer fees, is 


-—mm 


of extensions to various parts of the city which they did not touch at 
present. Continuing, he said : I was pleased generally with the condition 
of the undertaking. The permanent way, with the exception of two 
small sections, has now been laid with 90 lb. rails, which are in very good 
condition. Our buildings are of a substantial character, and the work- 
shops are equipped with all the tools necessary for building tramcar 
bodies, and for executing repairs to the rollinz sto-k. 

The motion was carried unanimously. 

Mr. James Gray was then re-elected a director, and the retiring auditors 
were re-appointed, and after a vote of thanks to the chairman, directors 


and staff, the proceedings terminated. : 


British Insulate1 & Helsby Cables (Lt 1.) 


The nineteenth ordinary general meeting of shareholders was held at 
Liverpool on Monday, Dr. E. K. Musprart, the Chairman, presiding over 
a numerous attendance. l 

In moving the adoption of the report and balance-sheet for 1914 the 
CHAIRMAN said the profit for the year amounted to £277,428, an increase 
of £30,077 over that for 1913—a result which was very satisfactory 
considering that the profits were greater than the Company had made in 
any previous year, and that for about half a year the working had been 
under war conditions. The shareholders would be glad to learn that 
the extra profits were not due to orders for war supplies. Work had been 
done both for the War Office and the Admiralty, but the total was not 
large enough to materially affect the earnings as a whole. The war had 
affected business with many of the Company's best customers, such as 
municipal corporations and Jarge electric light and power companies who 
had ordered less than they would have done in normal times. On the 
other hand the Company had done a much larger business than before 
the war with neutral countries. No consignment of manufactures on 
the prohibited list had been despatched to any neutral country without 
the knowledge and conseut of the British Government, and also without 
care to prevent them reaching an alien enemy. The general result had 
been that the Company's factories had been very busy throughout the 
whole of the year, and the unexecuted orders in hand at present were 
more than ever before. The Chairman referred to the number of the 
Company's staff who had joined the military and naval forces of the 
country, and to the fact that both they and their dependents had been 
liberally dealt with by the Board. The staff and workpeople of the 
Company had, on their part, by voluntary weekly subscriptions, con- 
tributed to relief funds to the extent of over £1,000. Jn order to meet 

the enhanced cost of living the Company was now paying itsemployees a 
war bonus, Having regard to the good results of the year's trading the 
directors had felt justifled in setting aside £25,000 towards the formation 
of a pension fund which had been under consideration for several years 
past. They felt they could hardly expect to retain in their service the 
very best men without some such provision, and they felt that the 
formation of such a fund was in the best interests of the Company and 
the shareholders. Turning to the accounts, the Chairman said the amount 
available for distribution after provision for depreciation, reserve, 
debenture, redemption, pension fund and other charges, including 
debenture interest and preference dividend, was £174,379. The directors 
recommend a further dividend of 11s. per share, making, with the interim 
dividend already paid, a total distribution on the ordinary shares of 15 per 
cent., leaving a balance to carry forward of £119,379, an increase on last 
years “ carry forward " of £21,113. The extinguishing of the item of 
patents and goodwill had much strengthened the balance-sheet. With 
regard to investments which now stood at £531.423 as compared with 
£520,828 in the previous year, the shareholders would bc interested to 
learn that a valuation of the investments had been made, with the result 
that the figure came out at some thousands more than the amount appear- 
Ing in the balance-sheet. The two companies (the Midland Electric 
Cor poration for power distribution, and the Electrie Supply Company of 
Victoria) in which the British Insulated held considerable interests were 
making satisfactory progress, and the Automatic Telephone Manufactur- 
ing Co., in which they also had a large sharcholding, was now for the first 
time paying a dividend of 3 per cent. on its ordinary shares. the profits 
having risen from £24,166 to £38,263, an increase of €14.097. In con- 
clusion the Chairman added that the cash resources of the British Insu- 
lated amounted to no less a sum than £270,862, and the directors con- 
sidered especially under present war conditions that that strengthened 
the position of the Company very much indeed and brought many 
Contracts which it would otherwise be impossible to deal with. One 
such contract at present in hand was for the Australian Government, 
amounting to about £600,000. 

"ir J. SS HARMOOD BANNER, M.P., seconded the resolution, which 
Was put to the vote and carried unanimously. 

The dividend as proposed by the Directors was then approved. Dr. 
fuspratt and the Hon. Arthur Stanley, M.P., retiring directors, were 
re-appointed and Messrs. Chalmers, Wade & Co. were re-elected auditors. 

An extraordinary meeting was then held, at which a resolution was 
Proposed fixing the remuneration of the Chairman at £600 per annum 
(tax free), and of the other directors (except the managing director) at 
^. per annum, tax free. After discussion the resolution was carried 
ee only one dissentient. The proceedings closed with a vote of thanks 
0 the Chairman and Directors. 


ALTRINCHAM ELECTRIC SUPPLY (LTD.)—At the recent mecting the 
airman (Mr. C, J. Ford) said that the profit for 1914 was £8,348, after 
Providing for debenture interest. A sum of £500 had been placed to 
Pe reserve and £1,500 to depreciation of machinery account ; £981 
ad been expended on new transformers, of which £327 had been written 


been called for. 


xs 


—— 


£272,255. 13s. 3d., and with £16,690. 8s. ld. from 1913 the total ru. 


£288,946. Is. 4d. After making provision for income tax, legal expenses, 
bad and doubtful debts, depreciation of investments and. furniture, and 
proportion of protits payable to directors (£24,965. 15s. 5d.). prior lien 
debenture and debentare stock service funds (£91,223. 17s. 7d.), reserve 
for depreciation (£50,000) and reserve account (£50,000), and also pro- 
viding for the vear's dividend on the preference share capital, the direc- 
tors recommend payment of a dividend of 5 per cent. per annum (less 
tax) on the ordinary share capital, leaving to be carried forward 
£24,751. 4s. 4d. The various works have been operated satisfactorily 
during the year. The power plant for the rolling mills at Warrington 
has been completed and the preliminary work for the erection of the new 
alumina works at Burntisland is in progress, and contracts have been 
placed for a large part of the buildings and plant required. The erection 
of further plant for the extension of the manufacture of carbon eleetrodes 
at Kinlochleven is proceeding, and will be completed in the course of the 
year. The output and sales show an increase over the previous year. 
Prices are approximately on the same level as last vear, but the cost of 
production had been affected towards the end of the vear by the increased 
prices of certam materials, freight and insurance. The war necessitated 
the cancellation of considerable orders and contracts on the company's 
books with certain Continental users, but this has been offset by the 
increased demand of the British Government and its Allies and con- 
tractors working for them. The demand for the metal continues to 
increase, but. owing to the abnormal situation created by the war, 
difficulties are now being experienced in connection with supplies of raw 
material and coal required by their various works, and costs of produe- 
tion are being adversely atiected by increases in labour charges, coal, &c. 
BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—Mr. A. F. Berry pre- 
sided at the mecting on Friday last, and said that they proposed to put 
£5,000 to reserve and £1,500 to depreciation reserve. The preference 
dividend had been paid, and with regard to the ordinary dividend, the 
board felt that in the circumstances it would be well to recommend a 
dividend of 73 per cent. It was with great regret they had to suggest a 
drop from 10 per cent., which had been paid for three years, but 74 per 
cent., in such a year of dislocated trade, was satisfactory, and they 
deemed it prudent to carry forward £3.477. Their industry naturally 
felt the terrific shock caused by the outbreak of war. The extraordinary 
congestion of work caused by dislocation of transport of raw material and 
manufactured goods affected the economical working of the factory. and 
that congestion was one cause for the shrinking of profits. Some 80 per 
cent. of their men within the age Jimit responded to the call for men to 
join the Colours, That took away more than 40 per cent. of those over 
]6 years of age. It was imperative for the works to be carried on. Some 
months ago they had between 30.000 H.P. and 40,000 HP, of machines 
going through the works for giving supply to the additional! machinery 
urgently required for the execution of army and navy contracts. At 
present, apart from railway contracts, the bulk of their work was of that 
character. Although they trained men to take the place of those joining 
the colours, the out put was reduced, and the profit was affected seriously 
foratime. New men had to be taught their trade, at considerable cost, 
and were rarely efficient under three months. Three of the largest con- 
tracts thev had in hand for railway companies were also held up for 
various reasons due to the war. Transformers in hand for Government 
departments, and those supplying them, had precedence, though that had 
been eonducive neither to economical manufacture nor to maintenance of 
output. Moreover, there was delay in the testing department, which had 
lost 70 per cent. of its staff. Latterly things had been more normal. It 
might be assumed that, immediately after the war, the engineering world. 
would be exceedingly busy. There would be repairs and reconstruction 
to carry out for railways, towns and damaged districts generally. The 
additional trade that should come to this country, taken from German 
hands, should call for still more industrial activitv. Although the 
beginning of 1914 found them with far more orders in hand than they 
commenced 1913. with, during January and February and upto date the 
orders exceeded even those for the corresponding period of 1914 by 
more than 50 per cent, They were already getting more orders and in- 
quiries from the colonies than in the past, and although that was a part 
of the business they had to proceed cautiously with, they were of opinion 
that a considerable accession of profitable work would be secured to them 
from those quarters. In spite of the war. the development of their 
heater and © Tricity ” cooker business for 1914 compared very well with 
that of 1913, although in that direction also they had not had such a large 
turnover. A considerable number of small equipments had been 
ordered for use on some 30 of His Majesty's warships, and they hoped for 
more work of that description, At the outbreak of the war it might have 
been thought that this section of their business would completely dis- 
appear, for a time, at any rate; but he believed it was too firmly estab- 
lished for such a thing to happen. Tricity ° House, in which they were 
interested, was doing more business this year than last, although it then 
seemed to be nearly as full as possible. i 
BRITISH L. M. ERICSSON MFG. CO. Lee ae chairman (Mr. W. M. 
Crowe) stated at the meeting last week that they might congratulate 
themselves on being able to show such a good result in the face of the 
exceptional circumstances through which they passed last vear and the 
ditliculties they had to contend with in the latter part of that year. 
Labour became scarce in consequence of the large number of men who 
left the factory to join the army, and they had a difficulty im replacing 
those men, who were, for all practical purposes, specialists in their par- 
ticular line of work. In the end they had to apply to the Government 


for protection against the recruiting oflicer. otherwise they could not- i eg 
Towards the end of, the same satisfaction in use as the domestic cookers installed in their own 


possibly have kept anything like delivery time, 
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January they received letters from both the War Office and the Post 
Office giving them the required protection, and pointing out to the men 
that they were serving their country in the factory as well as if they had 
been in the field, since they were helping with Government contracts in 
a time of great emergency. Those letters helped somewhat, but still men 
continued to go. and they could not but admire their enthusiaam even 
although they suffered from it. Wages went up as a natural consequence 
of the labour demand being more than the supply. and that, along with 
the increased price of materials, helped to reduce profits, particularly on 
orders taken before the commencement of the war and before the labour 
troubles began. The factory was now full of work, and they could have 
secured orders for possibly double the amount if they only had the capa- 
city to deal with it.. They were increasing the capacity of the works by 
putting in new plant and machinery: but they were not providing 
especially for passing work brought about by the present state of affairs 
in the country—although the Government might come and say that they 
were to use the plant and machinery for that purpose— but they were pro- 
viding for work which they trusted would remain in the country after the 
war had ceased and peace had been signed. Of course, this prospect of 
retaining in the country industries which in the past had been in the 
hands of what were now enemy countries depended very largely on what 
action the Government might take in order to protect home industries, 
and he thought that the Government were beginning to see the necessity 
for that. and that they might have legislation on the point before very 
long. They were entering on a new field of manufacture, which would 
require that protection if the particular article in question was to remain 
in this country as an industry. He meant the making of magnetos for 
motor cars and motor cycles and also for motor accessories. In the past 
these things had been almost altogether made in Germany, and doubtless 
the Germans would at the end of the war do all possible to recover that 
work, and they might be able to do so if the Government did not come to 
the protection and support of such companies as their own and many 
others throughout the country, who had spent and are spending large 
sums of money in promoting new home industries. That business was 
an enormous one, as was shown by the immense factories in Germany 
employing thousands*of hands and engaged altogether in that class of 
work. They hoped, therefore. that by the time they met again good 
results would be shown from entering that new line of business The 
magneto on which they had pinned their faith was named the ° B.E.C.” 
(the initials of the British Eriesson Co.) ; it was the invention of Mr. 
W. C. Berling. the manager of the Ericsson Mfg. Co., of Buffalo, U.S.A., 
a company closelvallied to themselves ; indeed, of which we are the British 
offshoot. It was a well-made instrument, and they already had orders 
for some thousands. Referring to the Defence of the Realm (Amend- 
ment, No. 2) Act, he said their factory was already fully engaged on 
Government work. There was little else going through the factory but 
Government work. Having analysed the accounts he said the prospects 
were that 1915 would be an excellent vear judging by their orders. In 
addition to the preference dividend, they were paying 8 per cent. on the 
ordinary shares. £6,000 was placed to reserve, and £7,023 carried forward. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The 
directors" report for 1914 states that, notwithstanding abnormal condi- 
tions arising out of the state of war, the accounts show a continued im- 
provement. The net. profit for the ycar amounts to £151,627. 95. (agaiust 
£106,493. 135. 2d. in 1913), and with £6,493. 13s. 2d. brought forward, the 
total is £158.12]. 2s. 2d. After appropriating £50,000 to general reserve, 
writing £20,000 off patents, goodwill, &c., and paving dividend on pre- 
ference shares at rate of 74 per cent. (£75,000), there remains to be carried 
forward £8,121, 2s. 2d. Since the end of the vear under review the Com- 
pany has acquired from the American Westinghouse Companies theit 
interests in the French and through it Italian Westinghouse Companies. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—Àt the 
meeting last wees the chairman (Mr. H. R. Becton) stated that they had 
again to complain of a decrease of profit, notwithstanding a satisfactory 
growth in connections, and the benetit of more efficient plant had been 
offset by a further heavy increase in rates and taxes. The effect of the 
war on revenue during the second half of the vear was to cause them 
to lose much of the gain secured during the first half. Although they 
connected fewer customers, and although their customers consumed less 
current per lamp installed than during the previous year, the growth of 
electric cooking in their area resulted in their securing a larger number of 
“damp” connections, 80 that they actually sold, in spite of the war, 
112.000 more units than in 1913. As, however, a larger proportion of the 
units sold were for purposes other than lighting, the average price re- 
ceived per unit was less, and the revenue barely equalled that of 1913. 
The more efficient plant which they substituted in 1913, and which they 
were extending again this year, enabled them to produce a larger output 
with a smaller coal consumption. The most noteworthy feature of the 
accounts was that the decrease in net profit. (£1,229) was more than 
accounted for by the increase of £1,430 in rates and taxes. They were 
appealing to Quarter Sessions for relief from the provisional assessment 
of the local authority. This vear's results would be affected by con- 
siderably increased expenditure on coal and wages. In regard to their 
accessories business, he said that the restaurant continued to make 
satisfactory progress in spite of the times, and that although the manu- 
facturing department was practically depleted of men by enlistment, and 
had difficulty in obtaining materials, it also had made considerable pro- 
gress and had completed designs for a great variety of apparatus suitable 
for publie institutions, hotels, restaurants, clubs and private houses: 


‘They were installing large equipments in several of the mogt important 


cities in the country, and as they wore confident that those would give 
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ti ditions, to the profitable development of that branch of their business, 

"s apart altogether from the advantage which mured incidentally to the 
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i aupply company. Referring to projected legislation on electricity supply 


in London, he said that it was the intention of the comnanies to per- 
severe in an endeavour to effect an amalgamation ou fair terms which 
x would safeguard the interests of the shareholders as well as the public by 
removing the necessity uncer which the companies would come to labour 
of restricting devclopment sy as to avoid loss by the operation of the 
existing purchase clause. eee, 

p CLEVELAND & DURHAM ELECTRIC POWER (LTD.)- he capital ex- 
es penditure during 1914 was £14.915. Theyear's gross was £36,538. 11s. sd. 
id After providing for debenture interest, the net profit was £16,826. Is. Sd., 
i which with £8,798. 15s. 4d. brought forward makes £25,624. 17s. 9d. 
ode The directors propose to pay a dividend of 4 per cent. on the preference 
| shares (£13,348. 4s.), to transfer to depreciation and renewals account 
E £3.000, to apply £1,000 in reduction of expenses of issue of debentures, 
| and to carry forward the balance (£8,276. 13s.) The connections to the 
d system at Dec. 31, 1914, aggregated 66,627 H.P., compared with 58,528n.P. 
LEE at Dec. 31, 1913, an increase of 7,799 H.r. during the year. A further 
ies 9,900 H.P. has been arranged for. 

i LONDON & SUBURBAN TRACTION CO. (LTD.—The revenue for 1914, 
iod consisting almost entirely of dividends and interest upon investments in 
TT and loans to the subsidiary companies, amounted to £118,579. 11s. 2d., 
Hd compared with £105,370. 18s. 5d. for 1913. After deducting all expenses 
l (including interest upon debenture stocks and loans and making pro- 
m vision for sinking fund charges upon the 5 per cent. debenture stock), 
EM there remains £83,626. 13s., making, with £8,597. 1s. 10d. brought for- 
S ward from 1913, a total of £92,223. 14s. 10d. "There has already been 
ie ~ paid the full dividend on the 5 per cent. cumulative preference shares and 
E an interim dividend at rate of 1 per cent. per annum on the ordinary 
shares for the half-year ended June 30 last, leaving £2.880. 6s. 3d., which 
the directors propose to carry forward. "The war has had an adverse 
efect upon the tramway receipts. 


n LONDON UNITED TRAMWAYS (LTD.)— The gross reccipts during 1914 
: were £327,871. 7s. 7d. After adding balance from 1913 and deducting 
one expenses chargeable to revenue (including an appropriation of £12,500 
to reserve for reconstruction and renewals) there remains £8,142. 4s. The 
directors recommend payment of dividend on preference shares at rate 
| of } per cent. per annum (paid in July last), leaving to he carried forward 
ds £1,892. 4s, The traffic reccipts amounted to £316,838. 3s. Lid., a de- 
crease of £11,767. 15s. 9d. (compared with 1913), due to conditions which 
have prevailed since the outbreak of war. Owingto the war it was found 
necessary to reduce the services. The number of men serving with the 
forces was 381, or about 24 per cent. of the entire staff. 61,433,783 
: passengers were carried and 8,996,891 car-miles run, against 62,645,125 
S passengers and 9,407,226 car-miles in 1913. During the year a consider- 
able length of track had been reconstructed and £24,438, 19s. 6d. had 
been charged to reserve for reconstruction and renewals. 


j . METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The revenue for 1914 
amounted to £531,587. 4s. After adding balance from 1913 and de- 
ducting expenses chargeable to revenue, there reamins £47,604. 13s. The 
directors recommend that £12,000 be placed to reserve, payment of the 
dividend on the preference shares (£25.000) and a dividend on the 
js ordinary shares at rate of 2 per cent (£9,486. 14s. 5d.), leavin g to be carried 
E forward £1,117. 18s. 7d. The traftie receipts were £407,414. 12s. 1d.. a 
e decrease of £8,510, 12s. 3d., compared with 1913. Owing to the number 
y of emplovees who were recalled to the colours it was found necessary to 
DUST reduce the services in Augustlast. Further reductions had subsequently 
ed to be made owing to the enlistment of employees in the new armies. At 
i present 484 employces (about 25 per cent. of total staff) are serving in the 
Army or Navy. The through running arrangements with the London 
DE County Council were extended in September to the Great North-road 
= route, through services being operated from Barnet and North Finchley 
via Highgate to the Euston and Moorgate termini of the County Council's 


fate tramway system, and thereupon the annual payment of £2,500 made by 
a the company to the London County Council in respect of the Arehway- 
ME road tramway automatically ceased. The business of the North Metro- 
a Politan Electric Power Supply Co.. in spite of the decrease in the number 
(rd -of units supplied for traction during the last five months of the year, has 
m been satisfactorily maintained ; the total number of units sold during 
LT 1914 amounted to 36,869,118, an increase of 7 per cent. over 1913. 


NORTH METROPOLITAN ELECTRIC POWER DISTRIBUTION CO. 
; {ETD.}—The revenue for 1914 amounted to £20,596. 2s. 3d.. an increase 
MS of £1,117. 10s. 9d. over that of 1913. The balances from the local 
p revenue accounts amount to £7,035. 10s. After adding sundry receipts 
2 and £327. 4s, 2d. brought forward, and deducting all expenses chargeable 
os " revenue, the balance is £4,010. 14s. 2d. The directors recommend 
M that £750 be placed to reserve and that a dividend at the rate of 6 per 
= tent. per annum be paid on the ordinary share capital (£3.00), leaving 
to be carried forward £260. 145. 2d. The capital expenditure during the 
F E Was £2,314. 12s. 8d., of which £1,899. 2s, was in respect of extensions 
p ü mains and installations upon consumers’ premises. The revenue of 
i ao electric supply for the year was £6,045. 6s. 5d., compared with 
= "35. 9s. 6d. for 1913. The installations connected to the mains at 
a En 31 last were approximately equivalent to 24,100 30-watt lamps. At 
a p eld the year’s revenue was £4,642. 6s. (against £4,408. 163. 6d.), and 
a S9. Installations connected were approximately equivalent to 25.600 
E att lampe, The Hertford electric supply revenue was £4,577. 17s. 6d., 
: 40. aredi with £3,998. le. 7d., the installations connected being 30.200 

"Tow lampe. At St. Albans the revenue was £5,228. Ss. 11d., against 
- I& If, and the installations connected 28.300 30-watt lamps. 
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area, they might reasonably look forward, with a return to normal con- - The additional connections made during the year to the mains in the four 


districts represented the equivalent of 14,948 30-watt lamps. making a 
total connection of approximately 108,400 30-watt Lamps. The number 
_of units sold was 1,55 1.637. an increase of approximately 73 per cent, 
The company have during the year under review again lost some im- .- 
portant consumers who are now supplied direct by the North Metro- 
politan Electric Power Supply Co. | 

SOUTH METROPOLITAN ELECTRIC TRAM WAYS & LIGHTING CO. (LTD.) 
The revenue for 1914 was 65,324. After ad ling amount. brought for- 
ward and deducting expenses, and after setting asrle £7,090 to renewals 
fund, the balance is £16,721. The directors propose to place £4,500 to 
reserve, to pay a dividend at the rate of 6 per cent. per annum on the 
preference shares for 1913, and to pay on account of preference dividend 
for 1914 at rate of 1 per cent., carrying forward £351. The gross receipts 
from the tramways and light railways were £45,266, a decrease of £173. 
The gross reecipts from the electricity section (including amount from 
sale of energy to tramways) were £16,442, against £15,695 in 1913. 

URBAN ELECTRIC SUPPLY CO. (LTD.)—The gross profit for 1914 was 
£68,961. 17s. against £64.894. 14s. 10d. in 1913, and after deducting 
expenses the balance is £65,666. 6s. Od. Interest and debenture stock 
redemption absorb £43,283. 7s. 4d.. leaving an available balance (includ- 
ing £1,021. 3s. 2d. brought forward) of £23,404. 2s. 7d. The directors 
recommend payment of dividend of 5 per cent. for year on the preference 
shares (£12,500), and the placing of £10,904. 2s. 7d. to reserve for 
depreciation. The total connections of the 13 undertakings in which the 
Company is Interested are equal to 836,519 33-watt lamps, against 
760,319 in 1913 and 677.495 in 1912. 

VICKERS (LTD. )—The directors regret that, in consequence of the great 
pressure due to the war, it has been found impossible to complete the 
yearly accounts for presentation at the usual date, It is hoped that the 
general meeting may ke held by the middle of next month. In the mean- 
time the final dividend of 5 per cent. on the preferred 5 por cent. stock and | 
on the 5 per cent. preference shares will be paid on the 26th inst. 

WEMYSS & DISTRICT TRAMWAYS CO.—At the meeting last week the 
chairman (Mr. G. Balfour) said that the year’s receipts showed a decrease 
of about £1,000 compared with 1913, due to the war. The net balance 
was onlv £745 less, owing to economies in operating and general reduction 
in expenses. The doubling of the track (to expedite the service from 
Leven to Kirkcaldy) was completed on a considerable portion of the 
system, and that had materially improved the value of the property. 


CITY NOTES. 


Ic pec 

MEMORANDA (March ?1).—Bank rate 5 per cent (tince Aug. P, 1914.) 
Consols Gf}. Consols Pay Days April l and May 5. Stocks and Shares 
Ticket Days April 13 and 28. Pay Days April 14 and 29. Price of 
silver, 23 id. 


CITY OF LONDON ELECTRIC LIGHTING CO. ( LTD.)J— Warrants in pay- 
ment of the balance dividends for 1914 on the preference and ordinary 
shares have been duly posted. 

MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— A 
dividend of 6 per cent. (6s, per share) has been declared on the preference 
shares for the past year. A sum of £4,275 has Leen written off issue ex- 
penses, and £0,083 applied to depreciation and £3,650 carried forward. 


————— ee 


ELECTRICAL COMPANIES' SHARE LIST. 


What were known as “ official quotations " are not now issued, but 
we give below the latest prices at which actual transactions took place 
on or before Wednesday, March 24. The greatest care is taken in compiling 
these figures, but the dithculty of verification is now much increased. 


ILAST Price, RATE 
d Divi NAME. Wed., [per cenr| DVIDEND 
dj DEND March 24. Mii Dus. 
m = SS | 
: Electricity Supply. le s.d 
10 5/0 Bournemouth & Pcole E.L. Ord. ...... 104 6 18 31! Mar, Sept 
5 4/6 Brompton & Kensington Otd.........., 8i 516 0: Mar, Sept 
St. 4% Central Elec. Supp. G. Deb. St ....... 90} 48 5 m 
St. 4% ' Charing Cross West End & City Debs... 901 |4 8 6! Jan, July 
5. 2/3 . Do. 4495 Pref........... due cen 4% 15 7 6| 2 
10 AA | City OE London Elec. Lt. Ord. ........ 14$ 6 1 0° Feb, Aue, 
10 6/0 o Gis OE ee eee S uA 124 +414 I Mar, Jl 
St 18%. Dor Sig Deb. Sb coco editos ' no | 4 10 10! Jun. Dec 
D D County of London 6% Pref. .......... (0 48 | 2t | Feb, Aug 
t. 4451 Do. er osc ii toh usb Erde 11 10! My,N 
St. | 44%% Edmundson's Elec. Supp. 44° Debs... 794 | 513 2 | juny s 
5 99, Kensington and Knightsbridge Ord. .. ?t |6 4 2 Feb, Aug 
5 3/0 | London Elec. Supp. 6% Pref. ........ 4 (6 1 6| be 
St. 4°, | Do. 4% Mort. Debs, «i-es oe 861 412 5; Jan, Jly 
5, 3b. Metropolitan E. Supp. Ord. ........ 3% 9 910! Mar, Aug. 
Sts} 44%! Do. Ist Mort. Deb... osc veces cn: 98 1413 3; jan, fly 
..| 6% | Newcastle & Dist. E.L. 69, 2nd Dbs .. 98+ 6 1 10; Mar, Sept 
St. | 59$ | Nevcastle-'on-TyneE.S.59,2dMt.Db.St. 100 9 0 O' Mar, Sept 
- L 6% | North Metropolitan E. P. Supp. 62, Pret a .5 10 4 Apl, Oct 
St. ! 5% | South London E.S. Ist Mort. Debs. 95 > 9 3, Jan Jly. 
St. 4195 | Urban Elec. Supp 43% Db. St. ...... 845 5 610) Api, Oct 
5| 9°, . Westminster E.S. Corp. Ord. ....... l 7+ l6 O0 O |. Mar, Sept 
9| 4490, Do. 44% Cum. Pret. ............ ee 433 [414 1 | Jan, Jiya - 
Electric Railways & Tramways. CE; 
St.| 595 | British Elec. Traction 5% Debs........ 87 iS (€ t|. Ap, Oct — 
St, 6%! Do. 6% Cum. Pref. .............. 7U i8 9 O | Feb, Aug - 
St. | 4% | Central London Guar. Assented Ord; .. % 655 § 3| E : 
St; 4% | Do. do. Assented Def, Ord... — 75k is pafo o Y 
10! 5$94| Lanarkshire Tramways ...... NOE 9E 5 tl | Feb, Aug 
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Last METAL 
Š oeno) O ais, | Diogo | date March 24, the following ona end cath od i Soars erretreet, Loadoa, E.C., quote under 
Zoa per Ib. 
10 45 Electric Railways and Tramways.—cont, | £ s. d, Solid Drawn alt ae Iida: | Antimony OTT arum. 
St.| 4 Do. 4% Pref y. Urd...... eere es 1} 510 6 Jan l Brazed Coppsr bes ecco ec i glish Siete £2] 
St 492 Do. 46? Debs. W606: a Weil 5. 6/84 ese: S70 TR. EC qu 644 640 jam July Brazed Brass Tube? eocccoccee§ Ii fd Ir 59 
.Do. 4% Debs. ......... . Sept. eere. d2jd. 
St | 1% | Metopoltan py. EE MEUSE TE i; II ata: | Clean Serap Cobre e D 
- | 33%, Do. 3$% Pref. ............ SUN eb, Aug eenmsssosesecesa — lid. ess £63 0 Q 
St. 34% Po; als convertit Pref. EE a 4 10 O Feb, Aug Rolled Brass eeoecesecesoceoseen 9}d. COMMI Copper Scr ap... es. £58 0 0 
ae Qi Deo ES ih eee a 4 Y: f Feb, Aug Brass Sheets 080008 Os os 02 oa 9-0 QD 104 Old re MP *9*0508080€ £46 0 0 
ate oe Dena: dus TIPP an, Jul . Cees ecesercencee £18 0 
St. ik Metro oe ce ene 85} 4 2 J y . Old Zinc. Cooces 0 
politan Dist. R Ord...... l an, July Shee per ton. @receescees £25 0 
zh ath Des 4 fog Poor EE dat 4 4 8 P Aus gopper < m ts *9279999909€9 "Hh : 0 eng deg Pob E 0 ^ 
St. 6% Do. 6 "p rs of ce a a 28 515 5 Feb, Aus Mr. AJ S Ro .Q Gun Metal.......... 0 0 
St | 46 . 6% Perp. Debs......0. 00.0000 33 eb, Aug oseph, Earl-street, London-road, South ee £57 0 0 
St 4d Do. 4 4 Deba. c sS Lren ea neque EU : : i Jan, July March 23, the following prices of ScRAP Merats: wark, London, S.E., quotes under dats hil 
St. | "m Do. 18 Guar.Stocb oaran ort 10 5| Jan, July Aluminium Cuttings ...... es 0 o m 1 (less per ton a 
1/0 poU eros E. Rys. of London Shares. lí * T Mate wept eee Cie. ecsocoso £47 10 o Tea Lead. unosi Draft) cse» £22 5 0 
St. 0% Do. 6% al i w a " Brazlery Copparo E99 0 0 Old Zinc. -. serrer £33 O 0 = 
oo 4 9 Do. 6% Inc. Bds,, with coup. 15.. B) 5 4 Mar, Sept Gun Metal .......... v core £62 0 0 Sha w Pewter .........ree £115 0 0 
E f% Do. 44% Bis... io 7 7 6| Mar,Sept ‘Mr. Joseph can supply solder at ths following ped Black Pewter ...... £85 0 0 | |! 
Yorkshire W. Riding On. red - = 4 8 Jan, July or strip), £75; Commercial Tinman's Solder, Dem per ton: Plumber's Solder (in bar ^ 
il 1/o | p electric Manufacturing, &c. ae lowplpe Solder, 6105, wee 
abcock & Wilcox Ord. ........ : m €—rÀ 
ion E EE Aluminium Ord... .............. n 244 vi Api et a ——-—"—————— " 
1] 7:3 De duct Lian Debs. ...... eee uh 96 5.3 8 án "July ELECTRIC TRAMWAY & RAIL — 
*"2920992609523258823t0690$992299 * : ————————— 
: 3/0 Brit. Insulated & Helsby Ord. ...... ns 6 8 0 Jan July z WAY TRAFFIC RECEIPTS, 
1 69 Do. 6% Cum ef. Core eerecee 5 ? ll 10 ug, Feb LIN Week g | 
2 FA British LM. Bricslon Míg. Cm.6% Pref. 1" 6 d A Jan, July ' E ended Inc. ee " AOOREOATR, p 
M epe: x | BE mom 
: sho" sec s Cable, &c. ios Ord e jo f 2 ^ ANT 3 eal Amount. lis a yt Lire 
12/6 |. Do. 5% Pref ..esescuecesswoeacs TE , July Aberdeen Co ————— EL Xx 
Diss canere 0 7 te sh |s 2 7| Feb, Au exo Corporation ...| March 17 | 1,650 £ E 
VT E E , Aug Anglo- iota , + 191 £ | 
1| 6% | Dick, Kerr & Co. 6% Pref 3& |414 2| May, Nov Ashton uhderbyne ck E oe | 5:2, 42 | $208 |+ 216 dee 
S of | Edison & Swan U.Elec.Lt.A. £3 pd.. t 14 10 | _ Sept Avi Corporations e a D 9| SS Sl oda | MA Ca 
St. ae Pe ae tion Od c S 3 9109 rey, Aug Bath Electric Trams, Ltd | ” 2 229 | — 11 j 44 TESA A E Lr 
. 476 Debs ........ cene a oe s " ’ —- |, AREAL. 
10, 6/0 | General Electric 6% Prei... III] Jow | Siz 9| Jav July | tBirmingham Corporation| © 20 | iX | X | Si | 633 . aal: 
Š 238 W. T. Henley's Telegh. Wks. co òa.) ME 1213 2] pun Dec Blackburn Corporation si| 7 [2| St 9| 5 619/037 HEC xui 
St. | 44% shee Cum. Pref. cies ctcahs'enicnes 4t 1414 9 Feb, Avg polton Corporation ......| 3 14] 2547| — 49 | 51 62,670 |— ee ENS. 
1B] 88 India Rubber G. Erie Ord" $^ [£19 0| Jun, bec | 'BradkraGorporaton.--| » 20| 574| $ aia | $m Z MM 00 xe 
CESHERRSU > eb, Au B "uu EE. , + T 78 ‘Prete 
KEIN CCSEMHEIE LA C ESI TTE E x 
11219; Vick, ODS. aries ro ea Ia |. 95 4 4 ar, July urmah E. Trams & Ltg. 2 , , 11 92525 |4 T 
EY Vc ÜTEHHEIESA Bes cote CESCILCIEZ Ind E 
St. | ii Do. IstDebs. ............... ds Iw i413 6, May, Aug Bary Corporation; 2 4|— 27| 51 f- L -alr 
100 44% Do. 4195 2nd Debs........ sabe Ge 94 45 1 on......| 4, 21] 1,244] — 14,807 |+ val! 
d Debs......... ONE 102} 482 Jun, Dec Calcutta ramways Co. 20 | 2627 51| 511 67.205 2 JJ 
s elegraphs. Jun, Dec | Camborne-Redruth .....| 5 20 7741 | 2.875 | 1l |m629196 |— Do 
St 30/0 Angio American 696 Pref. Ord.... 103; Cardiff Corporation ......| 7 20 2 20|— nf Il vag, | 74997 Kn 
St. vus EOrd iesus axes 21 515 6 |Fo,My,Aug,N | Central London Railway: ET 403 | — 251] 50 | 135914 ma caen 
10 4% Commercial Cable 49, Debs. .......... 7 it 6 18 4 |Fb,My,Aug,N | Cork Electric Trams Co.. 18 "48 es vs : ME o MET 
10/0 | Cuba Submarine 10% Pref..........- Toi S 4 3| AP no | Croydon Corporation -...| ^ 12, Ls x ju 4783 |- " j 
Ay Direct Spanish 10% Pref............. 7 d 04 m *Derby Corporation ......| >? 20 er 60 | 49 53,405 M7 fone 
10| 4% | Direct United States. .... ....... Filed 613 4 L Dover Corporation. . ... » 2) 20» | t 14| 516 | 50:304 Hi: r Dk 
Jm Bima] PM IP ilo BEeRer es. : B| i E OR UI 
» f T E eine : a, ?, l ,O nited *"5«".092099 j^ ‘ T 
St) 4%! Do abg ete. Diis Di |415 3 JaMydio | DundeeCorpratin (| 2 17| iz |$ 34 H | e [f and wá 
P ern t s ay, am un "ecce , : f ? nn 
10 se | Eie Dd Td Debs. 12 4 7 O| Feb Aug Erith Urban Counci. | ”,, “2 | D239] + 228 Hi S591 | 1489 d 
10) 5/0 Ct Northern Tel C». with Coup. - 1 |5 8 9 [as ivo | Exeter Corporation... E m a n ded Ed a 
] 2o Marconis Wireless Tel. Co.. essnee.. lii m 2 Ja, My, dr remit eal el OR Sins » 201 20.748 + 2 5i 17466 |} "4n = 
e*^5*5600v0»2504a420020625069€8 Pri n M a Gee » i = , T 
10, 1/3 | West dne oane ond MAN TE 1013 1! July pray sheen aie NOM 2 | 10 |— 15 ro sb oto = 5,980 
10, 6% | Do. Ist Pref. .........- MO Ui 10 4 9| May Nov | tHalfaxCorporation.....| 3 16] 209 i «| 92 | 164130 |- 103 
gl] 3/0 | Western Telegh. Co. ........ s... | oa 054 8 wA Hastings Elec. TremsCo..| » 18| ^"84|-- i9 $ | 110.043 |+ 2809 
ELA | be Mu Do S i eee: 5 4 8,Mr.JlyO Dec | Hong Kong. ............ — 126] 11 7.805 ' 
Teleph e»o"e00*506002» 931 4 5 4 Jan, Dec ee orm. did oe 20 2.329 " ^ 14 PN LÀ t B6 HE 
" ones. ullCorporation ........|  ” . 1 k s: TE 
11] So | Cuban Telephn Co; s% Bde ee 1244 |6 8 8| JaAp Jno Ilford DistrictCouncll....| ;, 2| iy 2 5i [182108 |t 14322 i 
1 7hd. Monte Video Telep ns Ord e*90000€0008*9€ 6 4 3 Jan, Jly n rporat ODs «ess ii 17 14 £0 29, + 6.287 ay 
-.| 44°%' New York Telephone 44% Bds........ awit | S12 5 Nov. Ipswich Corporation ....., ,, 20 3 gu 13, 50 -6302 |— 38 
sail 98, | Oriental a ete ‘| 97h |412 2 | May Nov | Riteamoek Gorporatica’:| ”,, 2 mt 2] Amm - m jig. 
PORC Hr E MON: 5 p . a : | , — 1 ? 
ot ss Telephn. Co. of Egypt Db. St ........ 88 is i 6 he yy Lanese Unid i 2 18 | 1,727; — 52] ii | 19.199 c - 
: iver Plate Ord............... 633 |612 9| “Api, Oct Leeds Corporation ......| 5, 20 8i T 11 16544 |. WES ^w 
inancial and Investment. Leicester Corporation .... 20 ALO} + 213| St | 417.495 
3 oh p dad oos 8 rusticos ranean, 10% |511 O|SpDcMr,Jn pen Corporation esee] ^ 20 o T 31 12 | 3177 t 71% M 
alone AGI EGO Mes RE Sp,Dc,Mr, co rporation .....| |” = 9| 44 : i 
100 d Mackay Companies $100 Pref........ 69 E 15 n Sp.Dc,Mr,Jn | LiverpeolCorporation....| 7, i 12 l4 | — 9} 51 yon = : 
69) | Submarine Cable Trust Certs......... 127 1146 dioe s Liverpool Overhead Rly..| '.. 499 | — 230} 109| 127,473 — 3098 
n eres and Fant Railways, Tramways , &c. s London County Council Rs i3 | tao} + 25| i$ | 222 T 
: o Argentine Trams Debs. .... j o» , : 
St 4M^| Do. ab Debo ciii E a $56 Jan, July verres bed MES $6916 | + 627 | 49 p92255 tune 
5 e 4% Debs... eese M 83 415 6 Lowestoft Corporation ... x is ed ia se M 
S Ze Po; 54% Ist Pref.............. SE 4 613 3 Jan Ju Maidstone Corporation... » 20 143] — 6| 24 'Q es 
100 54% 2nd Pref... eon 3:3 77 8 4u Y -l ManchesterCor tio oe 3,999 | 354 
100| SI | Brazilian Traction Ord. .. «i - cubo S38 à 8] Jan, July | Mersey Railway eee] 7S. 2 | 16319 | ~ “924 Si | sez 
5 4/0 | Brisbane Trams Ord. E AA on on 1908 alee ‘Api, Jly,0 Nelson Corporation En 2 - i x 7,277 |~ 20,642 
2/6 | Do. 5% Cum. P AITNE ay -Tyre Corpo.) „ 20] 57 " i: : z 
JA Mm | d [EG 3) meter | e 28 iod n ES 
| cu ec. Trams. Ord.-........... o » 1,49 
..| 5% | Havana Elec. Ry. 5% Bds. ..-...-..- al 545 3| abe Pam omorat e eu iw 2i 205 |* 142| SU | 30449 t 145 
io Er Maa A Eo GU. Pref, Sh 8171 | "^ | Perth (W.A) Él Trams| i .e x ERI ee 
anaos i rams ebs "scc 299099 eee ae ee ae dii ee ee í ae 
e| Moreo, a ‘Common N) p Y H t > : FAY det ides Corporation =s.. Ss ee Ea EA "s oe 
rel 0% | Do, o% BS .ccecerecescceccees 51 fae Rother wee aia T od a "e ve 
St ith aer Montreal Street Ry. 4196 Debs, (1922). 99} 1 1 é a we Salford [osi dene 3o id 987 | + 104] 50 f : 
Rio de Janeiro Tram, L. & P. 50 761 61) 2 'D E aliis VER dd e M . 50,844 j+ 415 
100 i Toronto Railway Co. 44% Bds ...... ii 94) |415 0 ix Aug Snerteld Corporation...  21| 8088 ; : Eh : 
Colonial and Foreign Electri j gapore Trams ........| 7. i + 592| 49j | 402,438 li, 
sé "1 Adelaide Elec. Supply 6% Prefs. wi pir 14 3 | -Mar, Sept Southampton Corpn. stt ., | 1,215| + "7 33| 80 | esė b 
D| Sel- Bombay E S & Tex Prefs] oa (S16 4| Pom SrybüeeHyaeMe- Jt B. 2 zoj ea — 28) $0, | 4227 tone 
s Sie ae > Corp. Ord wsssecencace of 6 10 11 | Apl, Oct rapes seve sae E in 21 1,296 | + 1 215 e X 2810 
s. | 22 | Canadian Ten. Elec. Common St ....-. mL u$ nis udin GO adc 2 VI WS 47 20 | 10,326 |- 993 
St-| 5% | Melbourne Elec. Supply5% IstMt. Debe.| 102, | 4 18 0 JaAplJW.0 | Wallasey Corporation ..:| ” 20) , 518] + ipl 39-| Eo P ME 
i ns. Deb. St. ........... ' ees DE , 
«| 5% | Shawinigan Water ts Powe 50; Bas. 1078 41 7| Apl, Oct WalsaliCorporation - no M n "o — S9 | SM | erse |r A 
e 6 | Do. Cap. Stock isses gone ETT 418 6) Jan July | Werrington Corporation. » 18|  423|. 73| 12 | 7482 |+ 4% 
E aur ower 44% Debs. St ........| 98 4 11 2 na De West Ham Corporation... te — 19| 50 | 21,844 — 63 
Do. n , eve We T ss ee . 
<. | Victoria Falls & Transvaal P.C Co. "XE 419 7 May, Nov Yorkshire vw. R. Trama: K : 037 | — 35| 24 24,265 |- "516 % 
54%| Do. 54% 2nd Mort. Debs........ +=. 6 i611 | Jav Jub (a) These comparisons Xe? 2-125 16958. — 1m u 
An, Jur f includes omníbuses, &c. dix m & period last year. *P electrical he 
§ Minus 3 days, [A 3 days 
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26 RIL 2. Ic PRICE SIXPENCE (oz po 
“Wo. 1974. (wd w) FRIDAY, . ATERA 2, pt m Abroad 9d.. o 18 amta. or Bo.. me BBA? - 
: CONTENTS ONERE CURRENT NUMBER. Dunixc the last few years it has been aou fór the 
a : : , President to fill his position for two years. On the present 
Notas kins sinceri seas DERI Rivinwe-condiaued: S ; : ; : adat f 
Samson Gi the, No load Preece] ‘The Electrical occasion, however, although it was pu unanimous desire o 
_ Stray Losses in a Continu- Engineers' Diary [Jobn- the Council to nominate Sir JoHN SNELL for a second year 
ous Current Machine by — Bon]. > T L 
"Siroboscopic Running-down: ' jJeniation. By S. ea | of office, Sir JoHN felt that, for reasons of health and 
| Methods. By Prof. David ` |. Thomson, O.M. F.R.S. Illus. professional work, he was unable to accept this honour. 
. Robertson, D.Sc. Illus.... 880 Concluded ............ .. 894 M : : oe oN 
Constans Potential System of Dominions Royal Commission. In Mr. Sparks, as President, Sir Jony will -be followed 
_ Charging from Motor Gen- Concluded .............. 896 nginee like hims " i ; : 
"etus By H. P. Dodge. Telephone. Troubles in ihe by an engine r who, like himself, has been closely identified 
Hlastrated .......... .... 883| Tropics.—Discussion..... ...898 | with electricity supply (as chief engineer of the County of 
The Future Progress f Cable CORRESPONDENCE ........ ..» 899 2: -— E ET bon 
"Telgraphy. By H. We | Municipal Hire vaidera London Company) and with power work generally, more 
. Malcolm, D.Sc. Illus. Contd. 884 ; — Time Limit (Francis G. particularly in. connection. with collieries, as was detailed 
Development of Main Line — Baily). $ f ee r | 
Signalling on Railways. Aeara Development in & recent Paper before the Institution. We do not 
By W. C. Acfield. Illus .. 887 (J. M. Wakeman). doubt that the selection of Mr. Sparks will give satisfaction 
Mercury Vapour Rectifier Voluntary Enlistment—Ap- M at ; p 
_,ocomative. Ilustrated.. 891 pa for More Recruits as will likewise the nomination as Vice-Presidents of Dr. A 
AILWAY SIGNALLING..;..... 892 Francis Trippel). Sis dono a ; i 
Sala ea DAC UN nos | Industry and Scienco qoos 000 RvssErL, the well-known Principal of Faraday House, and 
The Electron Theory of Dor ed Electricity Supply on Mr. R. T. SurrH, who has been so long identified with the : 
- te TEKEE 9.225908 $ r ey! 
viewed peg Wide Toone eae D ee ** 901 | electrical work of the Great Western Railway. The pro- 
nen Telegraphy The “ Electrician '" Commercial posed ordinary Members of Council are all well known 
(reece, Sivewright and — . — and Industrial Section ..905-910 | «5 Gur readers and should be welcome. Mr. W. A. CHAMEN 


is engineer to the South Wales Power Co., Mr. H. DICKINSON 
is now responsible for electricity supply at Liverpool, and 
Mr. H. W. Firtu is electrical engineer to the Great Eastern 
| Railway. Prof. T. MarHER will represent educational 
interests, while in Mr. H. FARADAY Proctor we again have 
a station engineer, who is responsible for electricity supply— 
namely, at Bristol—and who has, further, the important 
distinction of bemg honorary secretarv to the Incorporated, 
| Municipal Electrical Association. Mr. G. S. Ram and Mr. 

W. Sitxco hold official positions as Electrical Inspector of 
Factories and Engineer-in-chief of the Post Office respec- 


NOTES. 


LE.E. Council Nominations. 

As we go to press we have received a notice of the nomi- 
nations for election to the new Council of the Institution of 
Electrical Engineers. these nominations being those put 
forward by the present Council. The nominations stand as’ 
follows ;— BEES 


` PRESIDENT: 
C. P. Sparks. 
Y tok. PRESIDENTS. 


Dr. A. Russell. J. S. Highfield. tively. Lastly, Mr. A. H. WALTON, of the British Thomson- 
dads. | pes TOR | Houston Co., will represent manufacturing interest d 
HONORARY TREASURER. | n B ie o DR DU REEL Pou 
he: Hamniond: Mr. J. HUNTER Gray will be able to assist with that legal 
ORDINARY MEMBERS OF COUNCIL.. aspect of things which is so often desirable. We think it will 
OUR (Five vacancies.) B Achates: be agreed that the list is fairlv representative, though erring, 
H. Dickinson. — l J. Christie. .'. perhaps, on the side of electricity supply and somewhat 
H. W. Firth. Prof. B. Hopkinson, F.R.S. | lacking in the direction of the manufacturers. There has 
Prof. T. Mather, F.R.S. - | G. W. Partridge. b t d A } via : t - Í > be 
H. F. Proctor. W. H. Patchell. een a tendency, however, in recent years for members to 
G. S. Ram. | R. J. Wallis-Jones. favour electricity supply engineers somewhat strongly. This 
W. Slingo. .. . W. B. Woodhouse. tendency should not be carried too far, otherwise there may 


. A. H. Walton. 


: alance among int 
MAE es be a want of proper balance among all the interests that are 


F. E. Berry. Maior E. O. Henrici, R.E. | desirable. It remains to be seen whether the members out- 
E W. Martin. ‘side the Council will exercise their right to nominate some 
J. Hunter Gray. ne E. Russell Clarke. further candidates. It is no doubt desirable that thia right 


should not become disused, but, on the other hand, we hope 
that nominations by the Council will not come to be re- 
garded as one reason why a candidate should not be elected 


A. J. M. Ogilvie, C.B. 
Es. names printed in italics are the nominations for the vacancics 
M Which will occur. The hon. treasurer retires annually and is eligible 
r immediato re-election. 
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878 
The Disposal of Profits. 

Ir is interesting to note that considerable progress is being 
made in electricitv supply at Poplar. This undertaking has 
been known for some vears for its low costs and for its satis- 
factory tariffs ; and elsewhere we give particulars of further 
considerable reductions in tariffs, which will, no doubt, be 
appreciated by the consumers. What, however, is par- 
ticularly noteworthy is the wav in which plant is being 
purchased out of revenue and the policy in regard to obso- 
lescence. For example, the profits earned by the under- 
taking up to 1914 have amounted to £31,595, of which 
£26,777 has been expended in the purchase of plant and in 
payments on account of plant which had become obsolete 
before the period of the loans had expired. Thus, the sum 
of £2,231 was written down on account of the disposal of 
batteries. It would be very satisfactory if all municipal 
undertakings were to adopt this line, so as to provide for 
Obsolescence. The Electricity Committee has come to the 
conclusion that if the policy of writing down capital in 
respect to obsolete plant is continued, so as to reduce the 
outstanding capital per kilowatt installed below £25, a 
reduction in the price of power can be effected in the near 
future. This is important from everv point of view. 


— :ÉÓÓ—— 


ANOTHER interesting point is that the balance at the end 
of anv financial year is to be dealt with on definite lines. 
After retaining a floating balance of at least 10 per cent., 
of the remaining balance 40 per cent. is to be devoted to the 
relief of rates, 40 per cent. is to be used as a provision against 
obsolescence and 20 per cent. 1s to be divided amongst the 
staff and workmen of the undertaking. We think it would 
be better if less were devoted to the relief of rates, but the 
figure adopted ìs at least a move in the right direction. In 
regard to the 20 per cent. bonus (which, however, is subject 
to a reduction after a certain sum has been reached), this 
seems to us to be a rather high figure. What we mean by 
this is that when a high percentage is given as a bonus 
it looks as if the salaries paid are really too low. In our 
Opinion it is more satisfactory to give really good salaries 
and a rather smaller percentage. This, however, is a matter 
of opinion, and in any case it is desirable that both staff and 
workmen should feel they have a distinct interest in the 
welfare of an undertaking. We congratulate the engineer, 
Mr. J. Horace BowpEN, upon the excellent progress that 
is being made. | 

————— Oe 


Patent Report.— The 32nd report of the Comptrolier-General 
of Patents, Designs and Trade Marks for the year 1914 has 
come to hand as we go to press. An abstract of the report will 
appear in our next 1ssue. 

Will.—The late Mr. John Francis Albright, electrical engi- 
ncer, chairman of the British. Electric Transformer Co., and of 
the Kent Electric Power Co., and a director of a number of 
other electric supply companies, left estate valued at £33,854 

(net personalty, £72,67]). 
|; London Electricity Supply Charges.— The various com- 
panies supplying electrical energy in the London area have 
agreed to raise the charge for the supply of current by 1d. per 
unit or an all-round increase of about 10 per cent. 
| The reason given for the advance is the freight rate on coal, which has 


ncreased the cost of supply by about 40 per cent. In addition, it is said 
that there is an extra cost of 10 per cent. on labour bills in the shape 
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of war bonuses. The latter will be paid out of profits, but the increased 
cost of production represented by coal they propose to put on the con- 
sumer. The increased prices will take effect immediately. 


The ‘Telephone Review.’’—We have received a copy of a 
special issue of this journal, which has been issued to com- 
memorate the completion of the transcontinental telephone 
line from New York to San Francisco on January 25th last. 
An excellently illustrated description is given of the formal 
opening ceremonies, which took place at New York and San 
Francisco on that date. President Wilson took part in these 
ceremonies by telephone from Washington. Biographical 
sketches of the chief personalites, who either took part in or 
helped t» bring about this event are included in the review, as 
well as some interesting matter concerning the difficulties 
encountered in successfully completing this undertaking. 


Electrical Horse-power per Head of  Population.— 
Engineers frequently require for estimating. purposes to take 
a figure for the maximum horse-power likely to be required for 
electric light and power supply in a given city at some future 
point in its growth and population. The results of an inquiry 
as to the maximum horse-power developed in a number of 
medium-sized Canadian cities and the estimated population are 


Electric Power Demand: Peak Load in Horse-power. 


Popu- Street H.P, 

Location. lation Lighting., Power. | Rail- | Total. per 
1913. way. capita. 

A West......... 60,000 2,680 1,470 3,080 7,230 | 0-120 
B i iens 42,000 ` 1,940 670 | 1,070 | 3,680 | 0-090- 
MT ak 75,000 5,100 3,150 8,250 | 0-110 
D:. xxi 29.000 2.500 600 3,100 | 0-107 
E East ......... 46,000 '  ... exi i 6,000 | 0-130 
F West......... 12,000 ,  ... T i 820 | 0-070 
G: dy sensns 12,000 |© .. m des 1,070 | 0-089 

f 
Average wb... 0-102 
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published in the “ Electrical News.” The generally accepted 
figure for such an estimate is one-tenth of a horse-power per 
capita, and, as can be seen below, this figure was closely con- 
firmed. The figures given are for the actual maximum load 
on the central station, and do not include reserve plant or 
private power installations. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Dr. H. W. Malcolm contributes a further instalment of his article 
on the ** Future Progress of Cable Telezraphy " (p. 813). 

A Paper, published in the “ Journal” of the Institution of Elec- 
trical Engineers, on ‘‘ Separation of the No-loal Stray Lowe: 
in a Continuous-current Machine by Stroboscopic Running-dowa 
Methods,” by Prof. D. Robertson, is abstracted (p. 880). 


We give an abstract of a Paper on “ A Constant Potential System 
of Charging from Motor Generators," by Mr. H. P. Dodge (p. 883). 


We reproduce in abstract a Paper on the '* Development of Main 
Line Signalling on Railways," by Mr. W. C. 'Acfield, read before the 
Birmingham Section of the Institution of Electrical Engineers 
(p. 887). , We refer to this subject in our Leading Article (p. 892). 


. We conclude our extracts from the report of the Dominions Royal 
Commission (p. 896). ' 

“ The abstract of the Presidential Address to the Physical Socie'y 
on *“ Ionisation," by Prof. Sir J. J. Thomson, O.M., F.R.S., is con- 
cluded (p. 894). 


*,We"give an account of ‘the discussion which took place at the 
Institution of Electrical Engineers on Mr. W. Ll. Preece's Paper 0: 
“ Telephone Troubles in the Tropics " (p. 898). 

Companies & Meetings "and. Reports.—Meetings of the YBritish 
Aluminium Co., British Westinghouse Electric & Mfg. Co., London 
& Suburban Traction Co., Newmarket Electric Light Co. and North 
Metropolitan Electric Power Supply Co. are reported; and the 
directors' reports abstracted include those of the Brush Electrical 
Engineering Co., Clyde Valley Electrie Power Co., Gateshead & 
District Electric Tramways Co., Marconi's Wireless Telegraph Co.. 
Midland Electric Corpn. for Power Distribution and Minehead Elec. 
Supply Co. (pp. 908-909). | 


«US 4 1 


-— - au 


—— M ———— — ——— € re ee —— —— M — — aIl 


Sır JouN CAMERON LAMB, C.B., C. M.G.— We regret to record the 
death on Tuesday last of Sir John Lamb, who was first assistant 
secretary and subsequently third and second secretary of the Post 
Office during the years 1889 and 1905. Sir John was born at South 
Shields in 1845. He entered the Post Office in 1864, and was 
employed in the examination of the accounts of the telegraph com- 
panies prior to the transter of the telegraphs to the State. He 
assisted Mr. Scudamore in the work connected with the transfer. 
He was appointed principal clerk in 1877, was one of the British 
delegates appointed by the Secretary of State for Foreign Affairs to 


‘the Submarine Cables Protection Conferences held in Paris in May 


and December, 1886; was elected a member of the Commission 
appointed by the Conference of May, 1886, to examine the laws 
passed by various countries, and had charge of the telegraphs from 
1889 (when he was appointed assistant secretary to the Post Office) 
to 1896. In that year he became third secretary and in 1897 second 
secretary. He was made a C.M.G. in recognition of his foreign services 
in 1890, appointed a Royal Commissioner on Electrical Communica- 
tion with Lighthouses and Light Ships in 1892, and made a C.B. 
in 1895. Sir John was knighted in 1905. He organised the trunk 
telephone system of the Post Office, and conducted the purchase of 
the National Company's trunk wires. He was senior British delegate 
and Président de la Commission des Tarifs at the International 
Telegraph Conference at Budapest in 1896. In 1903 he was President 
of the International Telegraph Conference in London, and senior 
British delegate to the International Conference on Wireless Tele- 
graphy at Berlin, 1903. Sir John took an early and keen interest in 
wireless telegraphy. 

Prof. H. RoniNsoN.—The death occurred in London on the 24th 
inst. of. Prof. Henry Robinson, who occupied the Chair of Civil 
Engineering at King's College from 1880 to 1902, when he was 
elected Emeritus Professor. Prof. Robinson was educated at King's 
College, «nd afterwards joined the staff of the late Lord Armstrong 
at Elswick. He was in prectice as a civil engineer for over 40 years 
in Westminster, during which time he was responsible for many 
important works, including railways, water supplv, sewerege, and 
electric lighting, en example of the latter being the St. Pancras 
electricity works. i 


PERSONAL. 


Lieut. Harry Byng, third son of the late Mr. Gustav Byng, who 
our readers will remember as the founder and late chairman of the 
General Electric Co. (Ltd.), was married very quietly on the 22nd 
uL, at St. Mary's, Bryanston-square, to Miss Evelyn Curtis, of 
Boston, U.S.A. Lieut. Byng, who is in the Border Regiment, had 
only just returned from the front on tive days’ leave, and is now 
back on active service. 


Ata meeting of London County Council on Tuesday Mr. James 
Bird, the deputy clerk, was appointed Clerk of the Council in suc- 
cession to Sir Laurence Gomme. 


APPOINTMENTS VACANT AND FILLED. 


Darjeeling (India) Municipality require an engineer, w ith electrical 
and sanitary experience. Salary Rs. 500 (rising to Rs. 700) a month 
with free house, &c. Applications to J. T. Rankin, Esq., L.C.S., 
Chairman Darjeeling Municipality. See advertisement. 

The Joint Committee of Management of Clonmel District Lunatic 
Asylum will at their monthly meeting on 13th inst. elect a properly 
qualified electrician to take charge of suction ges plent, engines, 
power house and electric fittings. Salary £80 per annum, with 
allowar ces. Applications must be lodged with the Resident Medical 
Superintendent by Thursday, April 8. See an advertisement. 

A chief electrical operator is wanted for a large 11,000-volt three- 
Phase power station. See advertisement. 

_ An advertiser requires a leading boiler house mechanic experienced 
m repair, cleaning and operation of Babcock boilers, superheaters and 
stokers, 

_ Anumber of sub-station attendants are required with experience 
In the operation of rotary converters and h.t. three-phase systems. 
Applications by April 19. See advertisement. 

A shift engineer is required with good training in electrical and 
mechanical engineering. Salary, £175 to £200 per annum. Applica- 
tions by April 19. See advertisement. | 

A shift engineer (temporary) is required for a large London station. 
See advertisement. 


Electricians, capable of laboratory testing work, are required fcr 


the Royal Dockyard, Woolwich. Applications to the Inspector R.E. 


stores. 
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Messrs. John Barker & C». (Ltd.) require an electrical engineer 
for their sales department. „Sez advertisement. 


Instrument testers are required by the British Westinghouse Co., 
Trafford Park, Manchester. See an advertisement, 


The Senate of the University of London invite applications for the 
University (Quain) Chair of Physics. Salary £1,000 a year. Appli- 
cations by first post May 4 to the Academic Registrar, University of 
London, South Kensington, S.W. 

An assistant electrical engineer is wanted by Aylesbury Urban 
Council. Salary £125 per annum. Applications by April 5, on 
forms to be obtained from the Engineer, Electricity Works, Aylesbury 


Applications are invited for the position of Principal of the Newport 
(Mon.) Technical Institute. Applications to Town Clerk by April 8. 


The Southampton Corporation received 48 applications for the 
position of manager of the tramways. 

The candidates selected for interview were: Mr. H. Pilling, general 
manager and engineer of Accrington tramways; Mr. F. Buckley, manager: 
of Wigan tramways; Mr. W. Billington, assistant to general manager of 
Salford tramways ; and Mr. W. T. Robson, general manager and engineer 
of the South Shields tramways. 

Ultimately the choice of the Corporation fell upon Mr. W. T. Robson.. 
The commencing salary is £400 per annum. 

Mr. E. W. Martin, assistant distribution engineer in Woolwich 
electricity department, has been promoted to the second class of the 
engineering staff in that department, and his salary has been in- 
creased to £150 per annum. 


INSTITUTIONS AND SOCIETIES. 


Western Section of the Institution of Electrical Engineers.— The- : 
annual meeting will be held on Monday, April 12th at 4:30 p.m., 
at the Merchant Venturers' Technical College, Bristol. There will 
be a discussion on ** Electric Cooking and Heating in Private Houses ` 
with special reference to the Papers on the subject by Mr. W. A. Gillott 
and Mr. W. R. Cooper. A visit to Messrs. Christ. Thomas & Bros. 
soap factory has been arranged at 2 p.m. The vice-chzirmian, Prof. 
D. Robertson, will give an exhibition of electric clocks in the elec- 
trical laboratory of the Merchant Venturers’ Technical College at 
4p.m. After the meeting there will be a dinner at St. Stephen's 
Restaurant, Baldwin-street, at 7 p.m. 


Development Committee cf the LM.E.A.—The fourth ordinary 
mecting of this Committee was held on the 12.h ult. At this meeting 
the Committee was engaged chiefly upon the consideration of reports. 
received from the several sub-committees. To a considerable extent 
their operations had been interfered with by the difficult conditions 
existing at the present time, and it was generally agreed by the 
Committee that the engineers in charge of sub-committees should 
not be expected to make uninterrupted progress or secure the: 
necessary assistance owing to the excessive amount of work being 
thrown upon so many electrical undertakings at the present time. 
The question of the production of printed publicity matter received 
attention. It is anticipated that some more or less workable scheme 
for carrying on publicity work by means of printed matter, press 
advertisements, &e., will shortly be brought before the full Com- 
mittee, and the Committee will endeavour to elaborate arrange- 
ments which may, it is hoped, be put in hand in the near future, or 
at least as soon as general eonditions are such as to induce municipal 
undertakings generally to support the same. Mr. Palmer (of the 
G.E.C.) and Mr. L. G. Tate were co-opted members of the publicity 
sub-committee. Further discussion arose around the work of the 
sub-committees on “` Domestic Appliances” and “ Electrical In- 
stallations.” It was understood that those and other similar sub- 
committees would probably be able to carry on a very considerable 
amount of valuable work of a detinite character and in the direction 
of collating and analysing the mass of information at present existing 
amongst engineers and manufacturers on the subjects dealt with by 
the Committees. 

Royal Institution.— The day lectures at the Royal Institution after 
Easter include the following: two lectures by Prof. F. Soddy, on 
“ Advarces in the Study of Radioactive Bodies: two lectures bv 
Dr. A. W. Porter, on “ Advances in General Physics”; and two lectures 
by Prof. J. A. Fleming, on “ Photo-electricity (the Tyndall lectures). 


EDUCATIONAL NOTE, 


University of Liverpool.—In the faculty of engineering complete 
courses of instruction are provided in civil, mechanical and electrical 
engineering, naval architecture, p hysics, chemistry, &c. There are 
well-equipped laboratories and good facilities for research and. prac- 
tical work. Prospectuses may be obtained from the registrar, Mr. 
Edward Carey. 
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SEPARATION OF THE NO-LOAD STRAY LOSSES IN A 
. CONTINUOUS CURRENT MACHINE BY STROBO- 
SCOPIC RUNNING-DOWN METHODS.* 


BY PROF. DAVID ROBERTSON, D.SC. 


Summary.—The author describes the application of stroboscopic 
methods to running-down tests and deals in detail with the various 
measurements to be made. l 


RUNNING-DOWN TEST. 


The method of separating the no-load loss into its various com- 
ponents by means of running-down, or retardation, tests seem to 
have been first suggested by Ashworth in a letter to THE ELECTRICIAN 
It is now fairly well known, but its application to the smaller class of 
machines is somewhat limited by the difficulties that arise from the 
quickness with which these machines come to rest. It is the object 
of this Paper to show how these difficulties can be partly overcome. 

Such tests are made first with the field circuit closed, then re- 
peated with this circuit open. The deceleration at any instant is 
proportional to the torque acting at that instant, and so a comparison 
of the decelerations at different speeds shows how the stray-loss torque 
varies with the speed. With constant flux, the E.M.F.s causing eddy 
currents are proportional.to the speed, and so these currents will also 
be proportional to the speed so long as the frequency is low enough 
to make negligible the effects of the inductance of the edd y-current 
paths. In that case, their torque must be proportional to the speed, 
and the power which they consume to its square. At very small 
speeds there are no appreciable eddy currents, and so the magnetic 
torque at zero speed is due entirely to hysteresis. For a constant 
magnetic cycle, the energy converted into heat by hysteresis is the 


Same whether the cycle be performed quickly or slowly. Hence, 


with g constant flux the energy absorbed per revolution by hysteresis 
is the same at all speeds. In other words, the hysteresis torque is 
constant and equal to the magnetic torque at zero speed. Hence it 
can be found by producing the magnetic torque-speed line back to 
Zero speed. 

The eddy-current torque at any speed is obtained by subtracting 
the constant hysteresis torque from the total magnetic torque at that 
speed. It has often been wrongly assumed that the bearing friction 
and windage may be separated in the same way. If the gear allows 
the brushes to be quickly lifted after switching off, brush friction can 
s nece by making an additional running-down test with the 
field off. | 

To carry out the experiment successfully a number of details must 
be closely attended to. The machine must be run beforehand at the 
right speed and excitation for a sufficient time to get everything into 
a steady condition, particularly as to the temperature aad oiliness of 
the bearings. It must be kept at this speed throughout the experi- 


ment except during the intervals required for the retardation tests. 


It is necessary to raise the speed somewhat immediately before 
switching off in order to give time, in the “ field off ” experiment, 
for the flux to decay before the first test speed is reached. It is 
possible to make certain that sufficient time has been allowed by 
seeing that the voltmeter reading falls to less than one-tenth of its 
original value by that time. The brushes must be set exactly at the 
neutral point. Ifa complete running-down curve has been obtained, 
the retardation at any point is determined by drawing the tangent 
there. 


FovnR-PoiNT RUNNING-DOWN METHOD. 


If we can be certain that the eddy-current line is straight in the 
torque-speed curve, observations at two speeds only are sufficient to 
separate the two parts of the magnetic torque. This is conveniently 
carried out by measuring the time taken under each condition (field 


_ off and field on) for a known drop of speed having the required speed 


as its mean. The upper speed should be that used for the steady- 
running measurements, and the other should be half of it. At half 
speed the hysteresis torque is the same as at full speed, but the eddy- 
current torque is only half as great; consequently, the difference 
between the magnetic torques at the two speeds is equal to the eddy- 
current torque at the lower speed, or half that at the upper. This 
method may be called the four-point method. The four-point 
method is to be especially commended because it is so easily carried 
out and gives the desired result with à minimum of trouble. The com- 
plete running-down test gives more information as to the variation 
of the losses with speed, but it requires considerable skill and much 
patience to work up the resulta afterwards. 
Methods of directly measuring the retardation have been given by 
Young and by Yittberg. In most cases, however, retardation will 
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* Abstract of a Paper published in the “ Journal " of the Institution 
of Electrical Engineers. 
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not be measured directly. but wil] be inferred from simultaneous 
measurements of time and speed. We may either measure the time 
taken for a given drop of speed, or the drop of speed.in a given interval 
of time, as may best suit the apparatus at our disposal. 


MEASUREMENT OF SPEED. 


The principal methods that have been employed for the measure- 
ment of speed may be summarised as follows :— 


(a) A Tachometer of Suitable Range.—In addition to the unknown 
load which it adds, a tachometer does not, a3 a rule, give the exact 
instant of passing a given speed very sharply. When a hand instru. 
ment is employed, the end thrust on the shaft when using it may also 
change appreciably the losses being determined. It should mot be 
used for machines rated at less than several kilowatts. 


(b) A Voltmeter Connected to the Brushes of the Machine.—The 
chief objection to this method is that the residual magnetism has to 
be depended upon for the “‘ field off" readings, which introduces 
difficulties as to the relative values of the speed scales for the two 
tests. The resistance E.M.F.s of the armature and brushes with the 


Spring STEEL Foran 


Fro. 1.—RoBertson STROBOSCOPIC TUNING FORK FOR SPEED 
MEASUREMENTS.” 


no-load armature current. have to be allowed for in calibrating the 
voltmeter as a speed meter, and cause some uncertainty, especially 
with low-voltage machines, owing to the fact that the contact voltage 
does not follow Ohm'slaw. This, and the variations of brush contact 
resistance, may cause considerable errors when running on the low- 
voltage scale required for the “ field off ” test. The load applied by 
the voltmeter can be accurately allowed for. 

(c) A Voltmeter connected to an Auxiliary Dynamo coupled to the 
Machine under Test.—This obviates the chief objection to the use of 
the voltmeter for the measurement of speed, but it adds a much 
greater load and one that cannot be so accurately allowed for. 

(d) A Voltmeter connected so as to Measure the Difference between the 
Armature and Line Voltages.—By this method the drop of speed is 
measured and a larger scale may be employed for the initial part of 
the curye, which is the most important. It cannot be applied to the 
PERDE d ES m Te er eee ae 


* This, and Figs. 2,3,5 and 6 are taken from the author's Paper read 
before the Institution of Engineers and Shipbuilders. 
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“ feld off ” test, but it has been used by Sumperin a method involving 
acceleration and retardation curves with the same armature current. 
(e) A Freguency Meter connected to a Small Alternator coupled to the 
Machine under Test.—This method has no advantages over (c) and 
is open to the same objections. | n 
(f) Stroboscopic Tuning Fork.—This is by far the best method, as 
it indicates exactly the moment of passing a speed by the reversal of 
the apparent motion of a pattern drawn on a card attached to the 
motor, and because it does not add the slightest load to the motor or 
interfere with it in any way. Its accuracy is greater than that of. 
any other speed indicator, and the accuracy is the same for high and 
for low speeds; it has a practically indefinite speed range. The 
stroboscopic tuning fork is not an expensive piece of apparatus, and 
itis robust and permanent. . Such minor repairs as may occasionally 
be required can be done on the spot without altering the calibration 
of the instrument... o 
Tug STROBOSCOPIC TUNING FORK. 


[1A tuning fork of large size, usually electrically maintained, is 
arranged so as periodically to admit light totheeye. Fig. 1 shows the 


| | 4 


Fra. 2.—EDpDGE VISION WITH VIBRATING SHUTTER. 
(Amplitude — overlap.) 
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| STBOBOSCOPIC. VISION. 4 l 

. Thè vibrating shutter may, be held close to the eye so as to permit 
intermittent glimpses of a pattern marked on some revolving part 
of the machine under test. For constant-speed work this is very 
satisfactory, but for the running-down test it is much better to 
project the light from an arc lamp through the slit on to the strobo- 
scopic disc. The changes of speed can then be seen from any point 
and can be followed by any number of persons at once. Fig. 4 shows 
how this can be conveniently done with an ordinary projection lan- 
tern. 
Primary Speed.—The pattern consists of a number of equally- 
spaced spots or marks on the pulley or on a card fixed to the shaft. 
Let the speed be such that during the interval between the centres 
of successive glimpses the marks move exactly one place forward (see 
Fig. 5). Each spot will then be in the position which was occupied 
at the previous glimpse by the one ahead, but, owing to the persist- 
ence of the impression on the eye and to the fact that all the marks 
are similar, it will seem as if no motion had taken place. The result 
is that the whole set can be seen, although they are actually in rapid 
motion, and they appear to be stationary. This may be termed the 
^* primary speed,” to distinguish it from the other synchronous speeds 
referred to below. The motion of the spots during the time the 
glimpse lasts causes a certain amount of drawing out and loss of 
distinctness of the images, but this can be reduced as much as de- 
sired, at the expense of brightness, by cutting dówn the duration of 
the opening. Should the speed be a little over synchronism the 
spots will reach a little further than the next place by the second 
glimpse, but the same causes which formerly made them appear to 
be stationary will now give the eye the impression that each has only 
moved a distance equal to the excess of their motion over their pitch. 
The result is that the whole set is seen moving slowly forward with 
a velocity equal to the excess of their speed above synchronism. In 
the same way, should the speed be a trifle low, the pattern will appear 
to be moving backwards with a speed equal to the defect from syn- 
:chronism. 


typeof fork employed in the author's laboratory. Itisdriven by two 
storage cells, One edge of the prong may be used as a shutter, but 
it is better to attach two light aluminium wings which open and close 
the path of the light as they vibrate. The fork must, of course, be 
standardised with these wings in place. Two methods may be dis- 
tinguished, “ edge vision " and “slit vision." In the former, the 
path is normally closed, but is opened when the displacement is great 
enough in one direction. For the latter method, slits in the two 
wings are exactly opposite to one another when the prongs are at rest, 
but the path is closed when the displacement of each prong is half 
the slit width. In Figs. 2 and 3 the sine curves show the displace- 
ment of the edges of the slits, and the black spaces denote the 
duration and extent of the opening. It will be seen that edge vision 
gives an opening at each extreme of positive displacement, while slit 
vision gives one each time the prongs pass their equilibrium position. 


Fia. 4.—AÀRRANGEMENT FOR OBTAINING STROBOSCOPIC BRAM. 


It can easily be seen that in either case the fraction of the pitch 
which is gained or lost at each glimpse is the same as the fractional 
error of the speed, and that the slip, measured in spots per unit time, 

is the same for the same proportional error of speed, whether high 
speeds and few spots or low speeds and many spots are being dealt 
with. It is proportional to the glimpse frequency. 

Multiple Speeds.—When running at twice the primary speed the 
motion during the glimpse period is twice the pitch, and at the second 
glimpse each mark is exactly at the place formerly occupied by the 
second one ahead. They consequently appear to be steady, but the 
definition is not so good as at the primary speed because the move- 
ment during the time of vision is twice as great. In the same way 
as before, the pattern seems to move forward when the speed is too 
high, and backward when it is too low. The slip frequency is twice 
as great as before, and corresponds to a glimpse frequency of twice 
the actual value. In a similar manner we may get stationary pat- 
terns at 3, 4, 5, &c., times the primary speed, having 3, 4, 5, &c., 
times as inuch drawing out, and having the speed errors magnified 
3, 4, 5, &oc., times, corresponding to glimpse frequencies 3, 4, 5, &c., 
times the actual glimpse frequency. The upper limit of the order of 
the multiple which can be observed is set by the increased drawing 
out of the images, and by the difficulty of finding them owing to the 
small range of speed over which their magnified slip is low enough to 
allow them to be visible. Unless the duration of the glimpse be a 
very small fraction of the glimpse period, the images get rapidly 
fainter as the order is raised. Multiples of the primary speed cannot 
be distinguished from one another merely by their appearance. 
Unless the speed is known approximately, for example, from the 
appearance of other patterns on the same shaft, they must be counted 
as the speed is raised, or as the machine is shut down. Successive 
multiple speeds of the same pattern are in the ratio 1 : 2: 3, &c., and 
so they give an even speed scale. i | 

Sub-multiple Speeds.—Stationary patterns are also observed when 
the speed is a sub-multiple of the primary speed. Thus at half 


Fic. 3.—SLrT Vision WITH VIBRATING SHUTTER. 
(Amplitude=slit width.) 


Consequently, with edge vision the frequency of the glimpses is the 
same as that of the fork, but with slit vision it is twice as much. It 
18 Convenient to arrange the wings so that either freuqency may be 
*mployed, but slit vision is generally to be preferred as it gives better 
Images owing to the sharper cut-off. The frequency of the fork, 
Shown in Fig. 1 is 83-33 cycles per second, giving glimpse frequencies of 
5,000 and 10,000 per minute. This is a very convenient frequency, but 
6,000 and 12,000 per minute would be better, as it would give more 
Speeds at exact hundreds. These forks can be relied on for constancy 

about 1 part in 1,000, and their temperature variation is almost 
negligible, being only about 1 part in 9,000 for each degree Centigrade. 


` 
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primary speed, the spots move only half a pitch during the glimpse 
period. The pattern is thus seen in the same position at every other 
glimpse, the images formed at the even glimpses being midway 
between those formed at the odd ones. The two sets of images are 
superimposed as shown in Fig. 5, and the result is again a stationary 
pattern, but the number of marks seen is twice the actual number. 
Except where they overlap, the images are fainter than at the primary 
speed, for each is formed by an impression received at every second 
glimpse. In the same way, patterns with 3, 4, 5, &c., times as many 
marks as there are real ones, are seen when the speed is }, }, 5, &c., 


% PRIMARY SPEED 


PRIMARY SPEED 


Ja PRIMARY SPEED /s PRIMARY SPEED 
Fic. 5.—OVERLAPPING OF GOTHIC SPOTS AT SUB-MULTIPLES OF PRIMARY 
SPEED. 


of the primary speed, each image being formed by impressions 
received every 3rd, 4th, 5th, &c., glimpse. The limit of multipli- 
cation is reached when the pattern becomes too fine to be visible, 
when the interval between successive impressions is too great for 
persistence of vision, or when the pattern is hidden by the over- 
lapping of marks of unsuitable shape. 

When the speed is not right the apparent motion of the spots is 
the same as if their actual number were increased to that appearing 
on the pattern, which is that number for which the synchronous 
speed would be the primary one. For the same proportional error 
from any of these speeds the same slip of the spots is obtained as 
with the primary speed. As may be scen from Fig. 5, the sub- 


Fra. 6.—STROBOSCOPIC Disc ror RETARDATION TESTS. 


multiple speeds can easily be distinguished from one another by 
counting the number of rings of peaks in the pattern, provided the 
spots have a suitable shape. The best form is the Gothic tooth form 
shown in this diagram and in Fig. 6. 

Less distinct patterns are formed at multiples of these speeds, 
exactly as they were formed at multiples of the primary speed. Up 
to twice primary speed, nearly 50 patterns can be detected on a single 
ring of spots with the moderate sharpness of cut-off given by the 
tuning fork. With a still sharper cut-off the number is much in- 
creased, but it then becomes difficult to tell one from another, unless 
the speed be known. About 10 patterns are strong and easily 
recognised, and seven: of these fall into a convenient series for our 
running-down test. 


STROBOSCOPIC Disc. 


After much study and numerous trials, the disc shown in Fig. 6 
was finally evolved as a standard for general work and for the running 
down test. The teeth are of the Gothic pattern just mentioned, and 
the numbers on successive rings are 12, 13, 14, 15, 16, 61. The series 
12, 13, 14, 15, 16, possesses the grest advantage over any other 
possible one that as the speed falls the stationary patterns progress 
regularly outwards, and that with the most easily identified patterns 
the next pattern on the inner ring either follows the previous one on 
the 16 ring or is simultaneous with it. It is, therefore, compara- 
tively easy to keep one's place even with rapid retardation. The 
outermost ring with 64 teeth is employed for the lowest speeds only. 
At quarter primary speed for the 16 ring, we have primary speed for 
the 64 one. Below that point, attention is paid to the 64 ring only. 
The instruction sheets given in an appendix show the patterns which 
come into the series, viz., 2, 3, 1, %, 4, 4, and ] times the primary 
speed, with the addition of 4 for the 64 ring only. The appendix 
explains fully how the results &re worked up and also gives the 
values for actual tests. | | 


MEASUREMENT OF TIME. 


The constancy and sharpness of the stroboscope being so great, the 
ultimate accuracy of a running-down test carried out with its aid 
depends on the measurement of time. For this purpose nothing can 
surpass the use of a Morse key and a recording drum running at a 
suitable.speed. The latter instrument, however, is not often avail- 
able, but very good results can be obtained with a clock having a 
large central seconds hand, such as those now sold at quite a low price 
for use in elementary physical work. By pasting on the glass a rim 
of paper on which the position of the hand is marked as each speed 
is passed, the actual times can be read off at leisure after the test is. 
made. The curves given in the appendix were obtained in this way- 
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ELECTRICAL CHRONOMETER. 


‘A very successful and inexpensive electrical chronometer has been 
made by altering a Westinghouse ampere-hour meter of the shunted 
commutator type (Type O). A scale of 100 divisions was marked 
round the periphery of the disc, and a scale of disc revolutions put on 
the second spindle. The rest of the gearing and the shunt were 
removed. A series resistance was added such as to make the speed 
one revolution per second when run on a 4-volt accumulator, and a 
Pressel lighting switch in the circuit allows the instrument to be 
started and stopped much like an ordinary stop-watch. With a 
meter of this type, provided the friction be negligible, the extra 
rotation made after switching off the current exactly compensates 


small error due to the variation of the torque with the phase of com- 
mutation, but with a 3-part commutator, as in this meter, it is not 
likely to be great. The rate of the instrument depends on the voltage 
of the battery, but for the present purpose only relative values are 
necessary. If the battery is not too small and is in the right sta'e 
of charge (neither freshly charged nor nearly discharged) any change 
during the course of an experiment will be negligible, seeing that tbe 
chronometer takes only about 1 ampere. Where single intervals of 


whole running-down curve, this instrument is much more convenient 
than a recording drum, elthough perhaps less accurate, and with Its 
aid a number of repetitions of the test can be made in quite à shoft 
time. In an appendix to the Paper,the author gives an analysis of 
the no-load losses of a continuous-current machine by the running: 
down method. Fig. 7 gives the connections he employs. Another 
appendix deals with a similar analysis by the four-point method. 
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for the deficiency while getting up speed.* There is probably 4 


time are to be measured, as distinct from obtaining a series fot à. 


* D. Robertson. '' Electrical Meters on Variable Loads." “ Journal. 
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CONSTANT POTENTIAL SYSTEM OF CHARGING FROM 
MOTOR GENERATORS.* 


BY I. P. TOODET. 


It is intended to describe the charging equipment installed by the 
author's firm in a large electric garage in St. Louis, where it is often 
the case that only a very limited time is available for charging certain 
ears, say from 1a.m. to 6 a.m., in which time the car has sometimes 
to be washed. We selected the constant potential system as being 
the only one which would successfully meet the requirements for the 
installation. We had cars in St. Louis equippel with 28 cells, 30 
cells, 32 cells, 40 cells, and 42 cells, and as we did not care to equip 
to charge over 35 or 40 cars at a time, we were limited in the selection 
of our motor-generators to two principal units. We selected two 
Jókw. shunt-wound generators operated by three-phase 60-cycle 
alternating-current motors. In connection with each generator we 
installed a Tirrill regulator, equipped with one main contact and two 
relay contacts. These Tirrill regulators were purchased with the 
understanding that we could set the generators to maintain a voltage 
of 70, 80, 95, 105 and 120, and to maintain this voltage constant 
on all loads within the limits of the generator. We anticipated that 
on a fully-discharged car thé rush of current through the battery on 
applving a voltage of 2-3 volts per cell, without any resistance in the 
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circuit, would equal between five and six times the five-hour dis- 
charge rate of the battery. In most cases we had to deal with 
13 M. V. Hycap Exide batteries, and we therefore anticipated for the 
first five minutes a current of 150 amperes. We provided all con- 
ductors, fuses and switches large enough to take care safely of this 
load. Each motor-generator set is installed independent of the 
other, but the switchboard provides means of throwing any charging 
plug on to either generator set, and there is an Allen Bradley rheostat 
connected with every circuit, so that it can be thrown into the circuit 
when desirable. MEE it 

e plant was first put into operation on Sept. 29th, and was 
à complete success from the start. ' Tests were made on the 29th and 
30th. In order not to throw too heavy 2 load on the generator, only 
one fully-discharged car was put on at a time. By using a littl 


Judgment. it is a very simple matter to charge an almost unlimite 


number of cars in a night, assuming that the cars start to come 
Tic (ccc EU M M a 


" Abstract of a Paper read before the Electric Vehicle Association of 
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in at seven or eight o'clock in the evening and gradually come in 
at intervals up to one in the morning. | p | 
The figure shows the estimated ampere load if seven cars were 
put on charge during the first two hours. With this load the lower 
eurve shows the efficiency of the charging apparatus. If enough 
discharged cars are available, they can be put on at intervals indi- 
cated by the ammeter to maintain this high efficiency most of the 
night. The efficiency at which the apparatus will be operated de- 
pends entirely on the electrician in charge of the garage. The fact 
that all current is put into the batteries without any rheostatio 
loss gives this constant potential system a great advantage over 
other systems in current consumption. SEM 
After satisfying ourselves that the current dropped to about 14 
amperes or less at the end of three hours in nearly every case, and 
gradually dropped from that time until the rate was so low that 
it could not damage the battery even if left on indefinitely, we paid 
little attention to the last part of the charge. We clearly demon- 
strated the fact that a battery 75 per cent. discharged, if in good 
condition, would at the end of two hours be 85 per cent. charged, 
and at the end of three hours over 90 per cent. charged. That a 
13 plate M. V. Hycap battery could be started on charge at the rate 
of 150 amperes without immediately heating and vigorously gassing 
may seem incredible to those who have not actually witnessed such 
atest. It should be remembered that the internal resistance of & 
lead battery is very low. 1f this resistance were all that were to be 
considered in the production of heat, it could be readily figured that 
the loss represented by C?R when charging at the rate of 100 amperes 
would be slight. "The gassing produced by a charging current of that 
rate would depend entirely upon the amount of sulphate present in 
the plates, its condition and location. The current passing from the 
positive of the negative plate would first tend to reduce the sulphate 
on the positive plate to oxide of lead and to reduce the sulphate on 
the negative plate to pure lead. The energy represented by the 
passage of current would be taken up, therefore, in producing this 
chemical change. If the current flows too fast to have its energy 
absorbed in this manner, the balance of the energy will be devoted 
to decomposing the water in the electrolyte into oxygen and hydro- 
gen. It therefore follows that a rate of charge that would be per- 
fectly harmless in a completely discharged battery would be ruinous 
if the battery were only partially discharged. , 
There is one point to mention in connection with charging 
vehicles by the constant voltage system. The battery never goes out 
completely charged, except after its equalising charges, which 


.may occur once a week or once a month, depending on conditions. 


It is agreed by those who have looked into. this matter most par- 
ticularly that this is not objectionable so long as the equalising 
charge is conscientiously attended to at certain intervals, and that 
stopping the daily charge before it is complete helps rather than 
injures the battery. In most cases, when a car was put on charge, 
no gassing would be noticeable for 15 or.20 minutes. After that 
time small bubbles would rise to the surface, but in no ease was there 
any of the violent gassing met with in the ordinary method of 
charging. There was a slight rise in temperature, which continued 
up to about 100?F. This did not seem to depend upon the con- 
dition of the charge, and we believe the heating of the connectors 
and terminals had something to do with the rise in temperature of 
the electrolyte. 

The actual operation of the garage under this new system is carried 
on along the following lines: A garage boy drives, say, a 32 cell car 
into the garage at 11 o'clock. Inasmuch as 32 and 40 cell cars ` 
predominate in St. Louis, the regulator on one motor-generator set 
was set to maintain 74 volts, which is a trifle over 2-3 volts per cell 
for a 32-cell battery; and on the other motor-generator set the 
regulator was set to maintain a voltage of a trifle over 94. "The 
voltage was set a little above 2-3 to take care of any line drop in 
the receptacle or car wiring, as we wanted to supply 2-3 volts per 
cell at the battery. The garage boy backs the car to the wall and 
inserts the plug. He then goes back to the electrician at the board 
and tells him that he has just attached Mr. Jones 32-cell car to plug 
No. 19. The electrician turns to a record of Mr. Jones’ car, notes 
that it is a 32-cell car, notes the load on the 74-volt generator, and, if 
the generator is not too badly overloaded, throws the switch to 
connect the plug to that side of the line, first. setting tle rheostat 
in that line to a point where the current will not blow « t a fuse 
under any circumstances. ‘This resistance is taken out of t.e circuit 
after the first rush of current is over. If the car had been a 40-cell 
car he would have thrown the switch on the opposite side. It is not 
necessary for him to give that car another thought until the next 
time it goes on charge. If the garage boy finds it necessary to deliver 
the ear to Mr. Jones three hours after it has been put on charge, Mr. 
Jones will get practically as much mileage out of it as if it had been 
left on until noon the following day. 
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Where a large number of different battery equipments are being 
charged (by battery equipments we refer to number of cells only. 
as the size of the cells does not make any particular difference 
within ordinary limits), it might be impractical to have a motor- 
generator set for every size of battery being charged. In such a 
case counter E.M.F. cells could be used, and although there would 
be some loss due to the waste of current in these cells, the loss 
would not be as great as a rheostat loss, and the convenience of the 
constant voltage charging system regardless of the number of 
cells in the battery would be great enough to warrant such an arrange- 


ment. Ever so often, depending entirely upon the service to which | 


the machine is put, a car must have a suitable over-charge or equalis- 
ing charge. This requires à maximum voltage of about 2-6 volts 
per cell. To accomplish this on all batteries we simply adjust the 
voltage to 2-6 times the greatest number of cells and use a rheostat 
in each line. . 

As to the advantages of charging a lead battery without gassing, 
as far back as October, 1912, “ Motor Truck " published an article 
by Mr. James M. Skinner. This article started as follows :— 

“The whole proposition of correct lead storage battery charging 
may be summed up in one rule: ‘Get enough current into the 
battery and get it in with a minimum of gassing.’ There is no doubt 
that the general observance of this 
rule, particularly the latter part, 
would increase the average life of icd 


these batteries 20 per cent or more, m. Steady EL 

but this fact does not seem to be Ri 

generally appreciated.” pone EA 
Mr. Skinner goes on to describe (—0-5 sec. | 201-0 

the method whereby a battery t=0-6 sec. | 201-0 | "| 


could be charged with moderate ae ae ee eee ccc 
gassing, which necessitated the- 

usual charge at the normal six hour discharge rate, and at such a 
time as gassing commenced the rate was lowered and allowed to 
continue until gassing commenced again. This would undoubtedly 
produce much better results than the usual garage method, but we 
doubt if any garage could keep electricians who could be depended 
upon at night to watch a battery as carefully as this system would 
require. Furthermore, it would take longer to charge a car by this 
system than by the regular garage system now employe:l. 


THE FUTURE PROGRESS OF CABLE TELEGRAPHY.* 
| BY H. W. MALCOLM, D.8SC. . ' 
(Continued from page 813.) 


Summary.—An analytical study is made of the problem of increasing 
the speed of the submarine telegraph cable, and of rendering it, if pos- 
sible, distortionleas. The problem is attacked from first principles in 
order that clear ideas may be obtained. The discussion comes under 
three heads: (a) Distortion and how it is produced; (b) Present-day 
methods of reducing distortion ; and (c) The loaded submarine tele- 
graph cable. Tablesand diagrams are given throu hout so as to render 
the results readily available to those who have not the time to follow the 
' processes by which they are obtained. 


HEAVILY-LOADED CABLE. 


Returning to formula (15) for the arrival current in a con- 
tinuously loaded cable— 


E n. E^ 
Cg l—e u+4e um 


VELIE 
KRP.R 
—suppose that L/R now equals KR?/100, or that L-— 0-095 
henry per n.m. The quantity under the square-root sign is 
now negative except for the first term of the series, as is evident 
from Table XXIV. The subsequent terms are of the nature 
of damped oscillations, and the series converges only slowly for 
small values of (. In its later stages, where £ is greater than 
0-5 second, the current is represented with sufficient accuracy 
by the formula : 
. m?n? Ly 
E Na ds Ku*RJ| | , . (24) 
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Table XXIV. 
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joe: | 03948 0-7780 8-938 1033-3 
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eine -3-5528 ' 15978 18-357 5032 
d scies 6-3162 | 2-3057 26-489 348:7 
Dn 9-869 2-9781 | 34-213 | 970-0 
eee 14213 ' 3-6350 41-781 | 2212 
T dne 19-346 4.2832 | 49-209 187-7 
B 25-267 | 4.9262 56-594 | 163-2 
ee 31.979 | 55659 63946 | — 1445 
Ms | 39470  , 03030 71262 , 1128 


Table XXV.—Fig. 40, Cur. A. 
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1 (sec.) | os | 0-7 | 10 | 15 | 20 | 3-0 
Steady ....... cene 201-0 | 901-0 | 201-0 | 201-0 | 201-0 | 201-0 
Ist term  ........... Ex 144-4 86-7 | 40-3 11:3 3:2 0:3 
C, (mm. a. por v.) | 566 |1143 | 160-7 | 189-7 | 1978 | 200-7 
able XXVI.—Fig. 42, Curve A. TT E 
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Table XXV. contains the steady term, and the first term of 
the series, according to (24). In Table XXVI. the calculation 
of the series is extended to the first 10 terms for two particular 
values of the time. 
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Curve A, Fig. 40, is plotted from Tables XXV. and XXVI. 
Curve B is the ordinary arrival curve, without inductance. The 
dotted line through £—0-435 second marks the time displace- 
ment in the distortionless case, although the height (0-18) is too 
small to show on the diagram. 

Curves A and B lie close together in their later stages. For 
smaller values of t curve A is considerably steeper, but the curve 
is given in Table XXV. only as far back as t—0-5 second. 
When £ is very small the series becomes only very slowly con- 
vergent, and a great number of terms must be taken to obtain 
a close approximation to the current. "T 

Another way of approaching the problem of the initial 
current values must be adopted. It has been shown * that the 
influence of leakance alone is to cause a quicker rise to & T 
duced steady value. On the other hand, as has been brought 
out in the foregoing study of inductive meshes, inductance 
leaves the steady value unaltered, but stops back the current 
initialy. Now, in Fig. 37, curve A, the current in the dis- 
tortionless case does not begin till 0-435 second, and, therefore. 


* © Theory," Tug Evectaician, August 30, p. 871, 1910, 
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Table XXVII.—Fig. 41, Curve A. 


in the present instance where the constants are the same, 


except that leakance is absent, we may expect that the cu — en e a : 
vill ils not begin until the same hne add. will then die k , 01 | 0:2 | 0:3 | 0-4 | 04352. 05 0-6 
greater value than in the distortionless case. Accordingly, z. | 523 | 1,046 | 1,569 | 2,092 | 2,276 | 2,015 | 3,139 
as a first approximation to,the shape of the curve, the vertical | — 7. — —:———4|———7i———41———4———7————|L——— 
line is extended upwards until it cuts the projection of curve A. E T T | 1149 | 2298 | 3-447 | TET m 


The exact height of the ordinate at t— V LK may be 
obtained as follows. The periodic received current after all 
transient effects have died away, is given by 


Lc 


ate: i 
e ^b a! 0-3170 | 0-1005 | 0-0318 0-0101 | 0:0067 | 0-0032, 0-0010 
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C, (periodic) = ; ud , Cz (mm.a.per | | | 
Z, sinh Pl volt) ...... . 637 | 202 |640 ; 203 |135 | 643 | 204 
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where Z,—A/ ~ sx - K when p is great; and P=a+ if. 


Hence, 


curve A, is plotted. The zero of time is taken just as a signal 
is being formed at the sending-end. The signal preceding it 
by one-tenth second has already travelled 523 n.m., and has 
shrunk to less than one-third the height. The signal 0-4 
second in advance has almost reached the end of the cable. 
Suppose that the cable is put to earth at the receiving end. 
Comparing (25) with (26), it is seen that the current at the end 
is then exactly twice as great as it would be at the same dis- 
tance in the infinite cable. This may be expressed by saying 
that at the closed end the current wave-front is reflected 
without change of sign, but with doubled amplitude. A 


K ,. 
C, (periodic) = NA If sin(pt — pl). 


Now, also when p is great, a= x] t and f —pv LK. 
Substituting these values, 


7 RA/K is ee 
C, — E Ree sin p(t —V LK). . (25) 


The received current suffers, therefore, the same attenuation 
and the same phase displacement whatever the value of p may 
be. A square topped wave would appear at the receiving 
end undistorted, but moved through a time V KL? to the right. 


To every contact at the sending end corresponds, therefore, an 
K 


| 3 K -RV , 
abrupt rise in current to a height n / 1° 2" 4, at a time, 


V KLE, later, as is represented in Fig. 40. 
The foregoing considerations have shown (a) that the wave- 


front in its passage through the loaded cable is vertical, (b) that 
RL, /K , 
it suffers attenuation, e ? Y È, in its journey, and (c) that it 


e Ó——— M LO When L is zero 
vKL? vKL 

the velocity is infinitely great. It has already been shown * 

that on the electrostatic theory of propagation, no interval. of 

time whatever elapses between contact-making at the sending 

end and the beginning of the signal at the receiving-end. 


travels with finite velocity, V 


M icroamperes per Volt. 


ATTENUATION OF THE WAVE-FRONT IN TRANSMISSION. 


It is interesting to trace the attenuation which the wave- 
front suffers in its passage through the cable. The periodic 
current at distance z from the sending-end is given by 


Qi. Vscosh P(I—2) _ Ee”! cosh (1—2)(a-F f) 
"^ Zysinh Pl ^ Zsinhl(a+if) ` 


Now, when [— is great, cosh (|—z)a —sinh (1—2) a, and 


C E Tee sin (pt — fix) 


Distance from Sending-end n.m. 
Fic. 41.—ATTENUATION OF WAVE-FRONT IN TRANSMISSION THROUGH 
LOADED CABLE, AT 0-1 SECOND INTERVALS. 


signal 0-135 second in advance would just have reached the 
distant end and would be in process of rising to twice its height 
before starting to return through the cable to the sending-end. 
The smaller diagram shows the signals, at 0-5 second and 0:6 
second in advance, which have already suffered reflection. 
Before reaching the sending-end again the reflected signals 
would be infinitesimally small in comparison with the outgoing 
signals. In along cable reflection need be considered as taking 
place only at the 1eceiving-end. 


Rz 


7 /K aa 
=Ey/ Ec 3 V isin pt—rVLK).. . . . (26) 


The current produced by any periodic E.M.F. may be built 
up from (26) by giving p a succession of appropriate values 
according to the requirements of Fourier's theorem. Let ug 
choose a very short square-topped dot signal repeated at 
intervals of 0-1 second. From (26) it follows that at time 


t=xV LK the signal would pass through a point at distance z 
from the sending-end scill as a square-topped signal, but with 


: Rz,/K 
height reduced by the factore 2 VE 


NE Theory," March 8, 1912, p. 878. The belief in a definite “ silent 
interval " in the simple cable, devoid of inductance, is of interest, because 
"E its frequent occurrence. It is clearly enunciated in the writings of 
SHINY investigators, and from them has been copied, until the reader 
: meet it in almost, every book and Paper devoted to cable telegrapby, 
: © works of Vaschy and Heaviside naturally excepted. One would 
iine that it is founded on a misunderstanding of the letter to Stokes, 
a hich the arrival curve is first obtained, but it is strange that it should 
ve passed uncontradicted by Sir William Thomson. 


SIGNALS IN THE LOADED AND DISTORTIONLESS CABLES 
COMPARED. 


- From (19) the arrival current in a distortionless cable is 
given by the formula 


K K 
C= atta / EEVT, 


whereas from (25) the abrupt-rise which marks the beginning 
of the arrival curve in the loaded cable is given by 


K RU/K 
6-35 / EVI, oe 
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which differs in having 1/2 in the exponent in place of l. In 
Fig. 40 the abrupt rise in current at time /LK is caused by 
the reflection of the head of the wave, and the subsequent slow 
increase to the steady value is due to the tail.* 

Now, it is clear that if the time of contact in the elementary 
dot signal be decreased indefinitely then in the limit only the 
head of the arrival-curve will be appreciable in the formation 
of the received signal ; the tail, which is of finite slope, being 
completely eliminated. The following important proposition 
may, therefore, be deduced :— ; 

In the loaded cable the greater the speed of signalling the less is 
distortion. The attenuation is independent of the speed, and in 
the limit when the speed is infinitely great the siqnals approximate 
` to those in a distortionless cable of half the length. 

It is evident that a different state of affairs altogether is in 
question here from that to which we have been accustomed in 
the plain cable. It is assumed that the cable constants are true 
constants, and do not vary with the speed. Table XX. contains 
the heights of the signals in the distortionless and loaded cables 
for different values of the loading. It is seen that even when 
the loading is small the height of the signals in the loaded cable 
is appreciable, whereas in the distortionless cable they are 
infinitesimal. Any attempt to approach the distortionless 
condition by the introduction of leakance in a loaded cable 
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Curve A.—Time of Contact, 0'08 second. Curve B.—Time of Contact, 0'02 second. 


would cause an enormous loss in current With no appreciable 
improvement in the shape of the signals. 


LOADED CABLE SIGNALS. 


In Fig. 42, curves A and B, are shown the elementary dot 
signals for times of contact 0-08 and 0-02 second respectively. 
They are obtained graphically in the usual manner from 
curve A of Fig. 40. The head of curve A rises to a height of 
59 mm.-a. per volt, and the tail begins at 32 mm.-a. per volt, 

r more than half the height of the head. In curve B the 
neights are 35 and 8 mm.-a. per volt, so that in this case the 
relative height of tail and head is less than one-quarter. If the 
period of contact be still further reduced, the tail would tend 
to disappear altogether, and the head to reach a limiting height 
of 27 mm.-a. per volt. 

In Fig. 43 the signal “ understand " is built up from curve A 
of Fig. 42, taking the length of a space as equal to that of a dot, 
1t should be compared with Fig. 8, for the plain cable. It 1s 
clear from Fig. 43 that the signals would be improved (a) by 


* Heaviside, '' Electromagnetic Theory,” LL, p. 422. 
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reducing the length of the space until it almost vanished 
entirely, and (b) by reducing the length of the contact—i.e., 
employing curve B, say, of Fig. 42 as the elementary dot signal 
instead of curve A. Both these methods of improvement in 
shape call for increased speed of sending. The only limitations 
would arise from the receiving apparatus, and anv increase 
which could be effected in the speed of response of the receiver 
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would permit of a further increase in the speed of transmission. 


Assumung that, as on land, a speed of 500 words, or say 3,000 
letters, a minute were attainable, the length of the elementary 
contact—taking 1-16 such contacts to form a letter—would be 


60 


3,000 xT16 0.00279 second,or about one-tenth part of the time 
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Curve B is Curve A to 10 times the vertical scale. 


of contact in curve B, Fig. 12. It is clear, therefore, that with 
high-speed transmission the tail would disappear altogether 


and the signals would be constituted entirely by the head or 
wave-front. | 
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DEPENDENCE OF HEIGHT OF SIGNALS ON CABLE CONSTANTS. 


From the foregoing considerations it is evident that the 
simple ^ KR” law breaks down entirely in the loaded cable. 


Instead of it we may use the generalised form, taking account 


of both leakance and inductance.* Alternatively, since, as has 
been shown, the signals are quasi-distortionless when the speed 
of transmission is sufficiently great, slight alterations in the 


shape of the tips of the signals may be neglected and the height 


alone considered. Now, the height is given by the formula 


K RE 
C 9E, Te MENS 


R /K 
where a= 2 L and is the same as the attenuation constant 


in a highly-loaded telephone cable devoid of leakance. The 
problem of producing big signals in the loaded telegraph cable 
is the same as that of reducing the attenuation in telephony. 
In Fig. 44 the dependence of the height of the signals on 
the amount of added inductance is shown. As the loading is 
reduced the height falls off rapidly. From Table XX. it is 
seen that a total inductance of 9-5 mh. per n.m. would give 
1:728 x 10-8 mm.-a. of received current. With 50 sending 
volts the received current would be 0-0864 microampere. Such 
a current would require magnification, either by a telephone 
relay or by a highly-sensitive telegraph relay, before it could be 
used to operate a local recording circuit. If the inductance 
could be brought to 19 mh. per n.m., the received current would 
be 6-27 microamperes for 50 volts. The lower figure for the 
inductance could be attained by continuous loading, and 
whether the higher figure could be reached by the same means 


or not would depend essentially on the allowable cost for the 


cable. 
(To be continued.) 


DEVELOPMENT OF MAIN LINE SIGNALLING ON 
RAILWAYS.1 
BY W. C. ACFIELD. 
Summary.—The author first deals with the more general methods of 


signalling and then passes to the more modern electric methods, such as 
track-circuiting, electrical devices used by the Midland Railway to ensure 


safety of trains, automatic control, semi-automatie signalling, power 


signalling and all electric systems. 


An account is first. given of the block telegraph, lock and block, 
and interlocking block. "The author then discusses signals and the 
operation of points. After considering the working of single lines, 
reversible working and train stops, the author takes up the question 
of track-cireuiting. 

TRACK CIRCUITING. 


Probably one of the most important appliances introduced into 
Tailway signalling in the past few years is the system of track-cir- 
cuiting the lines of railways, the use of which has enabled innumerable 
difficulties and problems to be solved, and gives very adequate pro- 
tection to traffic working generally. 

One of the most important parts of a railway track circuit is the 
relay, The relay, although a delicately adjusted appliance, is so 
constructed that it is unaffected by the vibration caused by the 
passing of trains. When energised its armature is attracted on the 
passage of the weak current (necessary only for its operation) of the 
track circuit, which operates an indicator or electric lock, or controls 
the motor for working a signal. The type of insulated joint as used 
on the Midland Railway is shown in Fig. 1. 

Two systems of track-circuiting are used, namely, with continuous 
and alternating currents. The former is used most generally on 
steam-worked lines and manual installations of signalling, and the 
latter on electrically-operated railways, as extraneous currents and 
leakages have to be provided against. The alternating-current 
track-cireuiting can be rendered absolutely immune from the etfects 
of stray currents, even from an alternating-current power supply. 
and in some cases is cheaper to instal than continuous-current face 
circuiting ; moreover, it is said to be easier to maintain, especially 
on electrified railways. 


i “Theory,” THE ELECTRICIAN, May 10, 1912, p. 182. 
T Abstract of a Paper read before the Birmingham Section of the 
nstitution of Electrical Engineers. 


The adoption to any large extent of track-circuiting on steam- 
worked or electrified railways has necessitate] greater co-operation 
between the permanent way and signalling staffs in maintenance 
work. Before a track-circuit is installed it is very necessary that the 
permanent-way engineer should be informed, in order that the plate- 
layers may know upon what section track circuits exist. Plate- 
layers’ lorries require special attention where a track circuit exists, 
and before they are placed upon or run over any portion of a line that 
is track-circuited the permission of the signalman to whose signal- 
box the track circuit is connected must be obtained, owing to the fact 
that lorries cannot be relied upon, particularly if unloaded, to short- 
vircuit the track so that signals are set at * danger," or to operate 
the electric locking on the signals. 


PREVENTION OF ACCIDENTS. 


One of the most generally discussed rules, the non-observance of 
which has been the cause of frequent accidents, is the notorious Rule 
55. There is little doubt that this rule has in à measure not been 
strictly observed, and attempts have been made to find out why 
there has been the relaxation in its application. It is now realised 
that this rule can no longer be taken as an instruction to the staff of 
railways, but it is essential that some positive-acting appliances 
should be installed which are beyond the possinility of being tam- 
pered with. The problems before all railway companies to-day for 
the prevention of accidents may be put down under the following 
two headings: («) Protection of trains detained at home or starting 
signals; (b) prevention of drivers running past signals at danger. 
It is now a question of determining the best method of dealing with 
these problems, and the author suggests that they can be met some- 
what in the following manner, by appliances such as are now being 
installed on the Midland Railway. | 


Protection of Trains Detained at Home Signals.—Rotary inter- 
locking block is provided between the home signal of one section and 
the starting signal in the rear, the latter signal being electrically 
released by the pegging of * line clear." After “ train on line " has 
been pegged, the block instrument remains locked in the train-on- 
line position until the train accepted has passed the home signal and 
has operated an electric treadlo ahead of such signal, the operation 
of which by the train frees the block instrument, as described earlier 
in this Paper in lock and block systems. This appliance is used on 
the most important lines. but in cases of less important lines a “ train 
waiting " arrangement is used, as described later. Another arrango- 
ment. is used, where trains are detained at home signals out of sight . 
of the signalman. In this case a short length of track circuit is pro- 
vided, outside the home signal, which indieates the presence of a 
train and holds the block indicator ‘for the section thus occupied) in 
the train-on-line position until the train has passed off the track- 
circuited line. 


Protection of Trains Detained at Starting Signals. —The whole length 
of the line between the home and starting signals is track-circuited, 
and when occupied not only gives a visual indication of the condition 
of the line to the signalman, but also electrically locks the home signal 
or signals leading on to that line, thus preventing the signal being 
used again until the track is clear. The problem of track circuits, 
for this function becomes more complex where junctions occur, and 
the tracks have to be divided and subdivided into what are termed 
ordinary and composite tracks. These perform the necessary locking 
to converging and diverging signals so as to ensure the eontinuity of 
tracks, and provide against the possibilty of any part of the track 
through the junctions being stoppe: off, thereby leaving a hole in the 
track, in which ease the presence of a vehicle might not be indicated 
to the signalman. This in the case of steam-worke'l lines is a very 
important matter; as with such lines there is a greater risk of this 
happening during shunting and standing operations, if the track is 
not absolutely continuous, than on an electrified railway, as in the 
latter the traffic is generally fairly continuous in each direction. 

Fig. 2 shows a typical case of a manual installation at a station 
with junctions where trains are parted and made up for various de- 
stinations. It may be taken that for every junction or additional 
junction between home and starting signals, the running lines must 
be subdivided into separate track circuits in order to give the neces- 
sary freedom in traffic working without. overlocking the signals for 
parallel routes. The portions of the lines that are track-circuited are 
shown etched, and the lines not so treated are filled in black. In the 
case of diamond crossings it will be seen that they are insulated 
throughout by composite tracks, Nos. 6, 13 and 15; this gives a 
continuous track circuit between any two advanced and rear signals, 
and by providing such composite traeks not only are conflicting 
signals properly locked, but, as before statod, the necessary freedom 
is obtained for parallel movements either on the straight lines or 
through the junctions. According to the sub:livisions of the traeks 
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the various signals are locked by one or more track circuits ; in some 
cases a signal being locked by as many as three and four tracks, e.g., 
Nos. 9, 10, 15 and 17. If track 7 extended back to the “ up " fast 
home signal, anything passing from the “ down " slow line, when 
crossing the “‘ up” fast line, would lock not only the “up " fast 
home signal but also the “ up " fast to slow home signal, and would 
prevent “up” and “‘ down " trains travelling through the junction 
between the fast and slow lines at the same time, thereby causing a 
serious delay to the traffic. It will, therefore, be seen that track 5 
locks the “up” fast home and “up” fast to slow home signals 
‘whereas track 6 locks the “ up " fast home signal and also the ‘‘ down ” 
‘home signal from slow to fast lines. Again, with Nos. 13 and 15, it 


-will readily be seen that if the other tracks are not stopped off, a 


‘train passing over these subdivided tracks would lock signals for 
Opposite movements on other lines, to the detriment of the traffic 
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out any operation at this stage. The signalman cannot remove the 
train-on-line indication from his or the rear-box block instrument 
until he has pegged his instrument to “ train on line " and then pulled 
over and replaced the home signal to danger. 

Signs and Indications of Exemption from Rule 55.—With the intro- 
duction of appliances for the protection of trains detained at signals, 
as before mentioned, it has been found necessary to provide some dis. 
tinetive indication on home and starting signals at which the carrying 
out of Rule 55 is dispensed with. For this purpose two distinctive 
signs were introduced, viz., (a) A diamond-shaped sign, indicating 
that the train standing at the signal is protected by interlocking 
rotary block, track-circuit, or treadle arrangement ; (b) a D-shaped 
sign indicating that means are provided for trainmen to protect the 
train by their own efforts by pressing the plunger of the train-waiting 
appliance, previously described, tixed on the ground at the signal at 
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Fic. 1.—MIDLAND RAILWAY, INSULATED JOINT. 


working. The arrangements therefore provide for a continuous 
track circuit between the home and starting signals, although this 
may be subdivided where necessary. 


In cases of less important lines, where it is considered unnecessary 
to incur the expense of track circuits, they are met by providing a 
treadle ahead of the starting signal and an electric lock on the home 
signal, so that after the home signal has been lowered and replaced 
to danger it becomes locked in its normal position until the treadle 
ahead of the starting signal has been operated. Special mechanical 
locking is provided on the levers working these signals so that it is 
necessary for the home signal to be restored to danger before the 
starting signal is replaced; and, similarly, the starting signal has to be 
replaced to danger before the home signal can be used again. This 
arrangement in conjunction with the interlocking rotary block, 
ensures the signals being at danger before another train can be 
accepted on the block instrument. 
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which the train is detained. About 1,200 signals on the Midland 
Railway are provided with these signs. 


Prevention of Drivers Running Past Signals at Danger.—Some of 
the most serious accidents in recent years have been brought about 
by drivers disregarding signals and thus overtaking other trains, 
or causing their trains to he derailed owing to excessive speeds over 
sections of line where speed restrictions are in force. Detonator- 
placing machines are now used to a very considerable extent to 
enable the signahnan to comply with Rule 85. 

The machine is sometimes placed a few yards inside the home 
signal, and is connected to the wire working the signal. In other 
cases it is fixed opposite to, and worked by a separate lever from, the 
signal-box. About 600 of these appliances are in use on the Midland 
Railway and have been the means of effectively arresting runaway 
trains. 

From the year 1855 to the present time innumerable patents have 
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Fig. 2.—TypicaLt DIAGRAM OF TRACK-CIRCUITING. 


Train-waiting Arrangement.—This is an audible and visual system, 
and enables a fireman to inform the signalman that his train is waiting 
at a signal where it is undesirable that he should go to the signal-box to 
carry out Rule 55. A plunger and an electric horn are fixed on a 
cast-iron column near the signal, and, on the arrival of a train at the 
signal, the fireman alights, presses the plunger, and in so doing 
operates an audible buzzer in the signal box and causes an indicator 
to show “train waiting.” In addition the block instruments are 
locked, and the needle turned to the train-on-line position, no matter 
what indication was there before. The electric horn at the signal 
denotes to the fireman that these operations have been carried out, 
but does not call for any acknolwedgment on the part of the signal- 

man, as it is considered undesirable to require the signalman to carry 


been taken out for sounding whistles and giving indications on 
engines by various mechanical contrivances; but from practical 
experience it has been found impossible to obtain satisfactory results 
from any apparatus that relies on the operation of its parts by impact. 
In regard to the question of indication, it is not considered desirable 
by those who have had experience in such matters to give any visual 
indication to drivers, as any visual indicator would be calculated to 
distract the driver's attention from proper attention to the duties 
already laid down by rules and regulations. 

Audible Cab Signals.—With all due respect to the efforts of in- 
ventors in general, the author suggests that of all appliances yet 
introduced automatic train control and an audible signal go nearest 
lo meeting the before-mentioned requirements. 
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AUTOMATIC TRAIN CONTROL AND AUDIBLE SIGNAL. 


The primary object of this system (Fig. 3) is to give an audible 
waming on the engine when the train is approaching a distant signal 
which is at danger, and, in the event of this warning being disre- 
garded by the driver, automatically to apply the brakes so as to 
ensure the train being pulled up before it reaches the home signal. 
Another distinctive audible signal is also given on the engine when 
the distant signal is in the clear position. In the original arrange- 
ment a visual indication was also given on the engine, but it has since 
been considered undesirable, for reasons given in the Paper. This 
apparatus involves a metal ramp, about 60 ft. in length, fixed in the 
centre of the 4 ft. way of the railway, and a contact shoe on the engine 
which shoe engages with the ramp to operate the audible signals. 
The ramp is connected electrically with the signal-box by means of 
a switch on the lever operating the distant signal. and the signalman 
can, when the signal is “ off," connect it with a battery, so that the 
ramp is electrically alive, otherwise it is dead with the signal at 
danger. The switch on the shoe is connected with the electrically- 
controlled brake valve and the siren in such a way that whenever it 
is opened air is admitted through the siren and brake valve to the 
train pipe, thereby sounding the siren and applying the brakes on 
the train if the ramp is not electrifiel. Should the ramp be elec- 
trified by the signal being '' off," when the train passes over it the 
brake valve is not released, but a bell on the engine rings instead, 
owing to a current picked up from the electrified ramp, the effect of 
which is to cut out or render inoperative the switch attached to the 
shoe, so that although the switch is opened it does not release the valve 
admitting air through the siren to the train pipe. If there is any 
failure to pick up the current when the ramp is passed over, the effect 


Fic. 3.—Locar ENGINE Crrcurr: NORMAL. 


R= Bell. E=Electromagnet controlling brake valve and whistle. V=Brake valve 
and whistle. C=Contact shoe. S=Switch attached to contact shoe. B4=Battery 
(engine). H=Restoring handle. 


Norg.—Local circuit closed. Electromagnet energised brake valve and whistle closed: 


on the engine is the same as though the ramp was not electrified, and 
the valve admitting air through the siren to the train pipe is opened, 
the brakes being applied as though a “ stop " audible indication had 
been given. This apparatus distinguishes distant signals both by 
day and night, gives distant signals to engine-drivers in the cabs of 
engines, and dispenses with fogmen at such signals. 
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Àn experimental installation on this system has been tested on the 
Midland Railway, but so far it has not been considered desirable to 
publish any result. It may, however, be interesting to note that 
à driver on approaching a distant signal receives three short warnings 
in quick succession by means of a compressed air whistle fitted in the 
engine cab, quite irrespective of whether the signal is at danger or 
clear. Should the signal indicate danger, the three warning signals 
are followed by a fourth prolonged signal, and the brakes are auto- 
matically applied, but it is so arranged that the fourth signal and the 
application of the brakes take place only if a driver fails to apply the 
brakes in the ordinary way after the three warning signals have been 
received. Should the signal be in the clear position the train 1s 
allowed to proceed without interruption, but the driver is aware that 
he is passing a signal by the three warning signals given on the whistle, 


ELECTRICALLY-CONTROLLED SIGNALS. 
_ The controlling of signals by electric slots and replacers was first 
Introduced in lock-and-block installations with the object of auto- 
matically placing to danger the starting signal for entering the section 
m c Te E 


* This system was described in THE ELECTRICIAN, Vol. LXIX., p. 574’ 
July 12, 1912, Ep. E. 


ahead, irrespective of the lever in the signal-box being placed to its 
normal, or danger position, this being done by means of treadles, and 
the apparatus so constructed as to render it impossible to lower the 
starting signal a second time unless the lever was put back in the 
signal-box and “‘ line clear " received from the section ahead. 


ELECTRIC SELECTORS. 


In cases where a calling-on arm or draw-ahead signal is fixed under 
a right-away signal, either for entering or leaving a platform line. a 
considerable saving in working levers of manual systems can be 
effected by the use of the above appliances, and allows of additional 
signals being provided without introducing extra levers. The con- 
dition of the line ahead determines whether a clear or draw-ahead 
signal shall be given bv means of track circuit or electric fouling bars, 
the former being preferable for train protection. Although there is 
some difference of opinion as to the advisability of providing track 
circuits in terminal platform roads, the author suggests from ex- 
perience that it is practicable if rails are kept clean. The upper arm 
is free to be lowered so long as the track circuit or fouling bars are 
unoccupied, in which case the electromagnet or the selector is de- 
energised, and the bottom arm then only can be lowered ; but the 
signals controlled by this appliance are not usually placed to danger 
automatically. 


SEMI-AUTOMATIC SIGNALLING. 


This term denotes a manual system of control in combination with 
an automatic signalling system, by which signals placed beyond the 
limits of ordinary working are controlled partly from a signal-box 
and partly by track-circuited lines, It is used for splitting up long 
block sections, the control from the signal-box enabling the custo- 
mary “ normal danger " system to be maintained on steam-operated 
railways. The portion of the line between the starting or advance 
signals of the rear and the home signal of the advance sections, is 
divided up and the semi-automatic stop and distant signals placed 
in the most suitable position to suit the gradients. There are two 
ways of dealing with the problem, viz, (a) By making the semi- 
automatic signal act as an advance signal to the rear section, in 
which case ordinary block working is maintained (see Fig. 4); (b) by 
making the semi-automatic signal act as an outer home signal to the 
advance section (see Fig. 5), in which case the ordinary block system 
between the rear and advance signal-boxes is dispensed with and the 
traffic is worked by bell code-signals. The latter system has certain 
advantages over the former. It is not advisable to work semi- 
automatic signals a long distance from signal-5oxes on account of the 
difficulty in regulating wires atfected by temperature variations ; the 
signals are, therefore, worked by motors, controlled by switches on 
the levers, in the signal-boxes. 

The term semi-automatie is also applied to signals of automatic- 
signalling installations where there are cross-over roads or connec- 
tions with sidings worked manually or by power from a signal-hox ; 
but so long as the points are not used the signals continue to be 
operated by the passing of trains over the track-circuited lines. 


AUTOMATIC SIGNALLING. 


The object to be attained by the use of automatic signals, unlike 
that of manual block signals, is to compel a signal being put to danger 
behind each train on a double line of railway, and cause it to remain 
in that position until the train has gone a certain distance beyond 
that signal. In the case of single lines the same object is attained, 
with the addition that at all times a signal governing movements in 
the direction opposite to which the train is moving must be displiyed 
in the danger position some distance ahead of the train. Automatic 
signalling is an admirable substitute for the block system, the signal 
movements being governed by electric or pneumatic agency, con- 
trolled by the passage of a train into, through, and out of the block 
section to which the signals apply, this being effected by the action 
of the train alone operating the track-circuited sections of the lines 
controlling such signals, the ideal arrangement of automatic signals 
being such as to secure the maximum capacity for train movements 
over a given length of line, bearing in mind the effect of gradients and 
curves on the traffic. Speaking generally, it may be considered that 
two systems of automatic signalling are used, viz., (a) normally 
danger; (b)normally clear. 

It must be admitted that both systems have their good points, and 
the question as to which is the niore suitable is one that has been the 
subject of much discussion and controversy in the past; and even 
to-day there are some who favour the former system. 

In all automatic-signalling installations there is the risk of trains 
being unduly delayed at signals in the event of failure of the apparatus, 
in which case the signal would remain at danger. To provide against 
such a contingency it is customary to allow drivers to pass the signal 
in the danger position after coming to a stand and waiting a pre- 
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scribed time, as laid down in the rules and regulations of working. 
After starting again the driver is allowed to proceed cautiously, being 
prepared. to stop at or before reaching the next signal. If the next 
signal is at clear he may proceed at regular speed until reaching the 
next signal at danger. 

After some reference to overlaps, upper quadrant signalling, 
yellow lights and lamp signals, the author passes to power signalling. 


" POWER SIGNALLING. 


The question of power working at small stations on ordinary rail- 
ways is hardly worth considering on account of the extra cost of the 
same, but in large manual signal-boxes where there is a constant 
succession of train movements, the labour performed by signalmen 
is very heavy, and as power working imposes no physical exertion on 
the part of the signalman the work is necessarily easier. At the 
same time, although some writers have gone so far as to say that one 
man working a power frame can do the work of three with an ordinary 
frame, it is a debatable question whether a signalman can attend to 
many more roads and signals in a power system than in a manual one, 
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connected to the stretcher rod of the points, and the escapement end 
operated by means of a slide with a projection or roller connected to 
the piston rod. 
end and gives the recessary movement to the slide operating the bell 
crank, which is also connected to the locking bar. The total move- 
ment of the slide produces three distinct movements of the mechan- 
ism ; first, the locking bar is lifted ; secondly, the points are moved ; 
and thirdly, the locking bar is lowered. It therefore follows that if 
any wheels are on the locking bar the points cannot be moved. 

In electro-pneumatic installations where the lines are track- 
circuited, illuminated diagrams are installed instead of the signal. 
box diagrams usually provided. "The roads, points and signals are 
exhibited on glass which is opaque all over except the roads. Dark 
portions indicate an occupied section, and thus the traffic can be 
handled even though hidden from view. 


TRAIN DESCRIBERS. 


One of the most novel features in use on underground railways is 
the magazine train describer, one of the many ingenious inventions 
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as it is more a matter of mental concentration than muscular exertion, 
and it must be admitted that in all mental work there is a limit of 
possibilities. 

The essential features of a power system are that theoperation of 
all points and signals, &c., must be ensured, and that the possibility 
of any movement not being completed must be guarded against. All 
operations by power are distinctly different in practice from manual 
operations, because in power'systems there is nothing to tell the signal- 
man, by the sense of touch, that an intended movement of any mecha- 
nism has been satisfactorily completed. This particularly applies where 
outlying points are worked from ground frames, controlled by rods 
from a signal-box, in which case the control or locking is to all intents 
and purposes reciprocal. In power systems, however, this is not so, 
and in order to get the same result the locking in one direction must 
be counter-locked in the other direction. 


ELECTRO-PNEUMATIC SYSTEM. 


A large number of signal-boxes have been installed in England, 
and the largest installation is statod to be that at the Glasgow Central 
Station of the Caledonian Railway. It consists of 338 working levers 
controlling 112 points and 245 signals, and it is needless to say that 


Track circuit 


of Mr. H. G. Brown. On the shelf in the signal-box a transmitter is 
fixed which enables various indications to be given, and which is 
electrically connected to a receiver at the next signal-box, the various 
indications being stored up ready to be given out in the same rotation 
as received. 

Low-PRESSURE PNEUMATIC SYSTEM. 

This system is an “ all-air " system in which the points are operated 
by compressed air, a number of small pipes conveying the 
air to the valves and cylinders. As in the case of the electro 
pneumatic system, the mechanism for operating the points 
is fixed outside the 4 ft. way, and conveys the necessary movement 
by means of slides driven by air pistons, which operate the points 
and detector valves by means of dog.leg slots in the slides. The 
locking frame in the signal-box consists of a number of slides, instead 
of levers, which when drawn towards the signalman, or pushed back 
again, open or close the air valves to the signals or points. The 
slides, however, cannot be fully drawn out or replaced until the air 
pressure passing through the detector valves on the points has re- 
turned to the signel-box, the arrival of which automatically com- 
pletes the movement of the slide. The advantage of this is that the 
slide is moved the remainder of its travel without any effort on the 
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Fic. 5.—SEMI-AUTOMATIC SIGNALLING. 


this installation has proved its value. The levers in the locking 
frame, after being moved sufficiently far to operate the points, cannot 
be moved completely over, owing to a stop termed a '' check lock,” 
which is electrically removed when the points have gone properly 
over, after which the lever is free to be moved over completely. The 
mechanical locking of the tappet type then allows the necessary 
signal levers to be pulled over. If for some reason due to the points 
not working properly, the point lever cannot be moved right over, 
the signals for the particular route cannot be lowered. A somewhat 
similar arrangement is provided on the points, and compels the signal 
being properly placed to danger before the signal lever can be restored 
completely to its normal position, The signalman is thus advised 


of any failure due to the signal not going to danger, and locks up the 
apparatus so that further movements are impossible, 

The mechanism for operating the points is placed outside the 4 ft. 
way and consists of an escapement bell crank, the plain end being 


part of the signalman, so that the slide itself automatically com- 
pletes its movement, not only indicating to the signalman that the 
work is done, but also completing the travel of the interlocking 
tappet, so freeing the corresponding signal levers. 


ALL-ELECTRIC SYSTEMS. 


In view of the perfected electric motors now in use, and the fact 
that only one kind of power is desirable, this system recommends 
itself to the signalling world generally. There are, however, several 
types of all-electric systems, ard each one has its advantages. The 
point mechanism, somewhat similar to that described in other systems, 
in all cases is operated by motors, and the signals by motors in some 
types and solenoids in others; but the general tendency is to use 
motors for all purposes. 

There has been a great deal of discussion as to the use of '* check- 
lock-return-indication " versus ''constant-detection." The check- 
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lock, as previously described, prevents the signalman pulling the 
lever in the signal-box completely over, or restoring the same until 
the return-indication has removed the lock on the lever, whereas in 
constant-detection the lever can be pulled completely over without 
having to wait for the return-indication. This alone must expedite 
the signalman's movements and enable the work to be done with 


greater rapidity. The constant-detection breaks down all signal 


circuits from the moment the lever in the signal-box is moved from 
ohe position to the other until the points have been properly operated 
and should any points be moved or interfered with by accident or 
design, the signal circuits affected by the position of the points cause 
the singals to go to danger, if off, or to be held at danger a3 the case 
may be. i 

À great advantage of the constant-de‘ection principle, although 
the system is perhaps more costly in installation, is that it enables a 
failure of detectors to be easily located, and thus saves much running 
about on the part of the signal fitters and consequent loss of time. 
From experience of others it may be contended that this method is 
preferable, as most troubles can be located in the lever frame in the 
signal-box instead of having to be sought for on the ground. This, 
perhaps, will appeal generally as one of the vital points of power 
signalling, as electrieity is doubtless the coming motive power for 
operating points and signals. 


ALL-ELECTRIC SYSTEM WITH DYNAMIC INDICATION. 


This interlocking system is a somewhat novel departure from other 
systems of power-worked installations as regards the means of de- 
tecting in the locking frame the normal and reverse positions of the 
pointe, in order to make certain that the movement of the points 
eorresponds with the position of the lever in the signal-box. 

The stroke of the lever is divided into two movements, The first 
movement locks all conflieting levers and operates the point mech- 
anism ; but in the second and final movement the stroke of the lever 
can only be completed when the point mechanism has done its work 
in operating the points. This fina! movement can be male after, 
and only after, the dynamic indication has been received certifying 
that the operated function has assumed a position corresponding 
with that of the lever in the signal-box. 

When the points are to be operated the first movement of the stroke 
of the lever in the signal-box permits current to flow to the motor, 
thereby causing the mechanism to move the points to the opposite 
position and lock them in that position. When this movement has 
been completed, the circuit through the switch motor is automatically 
changed, the motor being disconnected from the battery and con- 
nected in a closed circuit including the indication magnet. At the 
same time the armature terminals are reversed for indication pur- 
poses, this leaving the motor connections in the proper position for 
the next operation. The motor now becomes a dynamo, and with 
the momentum acquired during the operation o1 the point movement 
generates a momentary current which energises the indication mag- 
net, this permitting the tinal movement of the lever in the signal-box 
to be completed, releasing such Jevers hitherto locked. The move- 
ment of the points can be reverse | at any portion of the travel by the 
Operator at will, and the lever movement completed upon the points 
assuming a position corresponding with that of the lever, irrespective 
of the direction of the first movement made by the lever. 


MERCURY VAPOUR RECTIFIER LOCOMOTIVE.* 


The Westinghouse Electric & Manufacturing Company has had in 
service for some months a motor car provided with a Westinghouse- 
ooper-Hewitt mercury arc rectifier locomotive equipment. This 


Consists essentially of a transformer for lowering the alternating- 
current line voltage from 11,000 to about 1,200, with secondary taps 
for use in varying the voltage; two single-phase rectifiers, one for 
service and one for reserve ; four direct-current motors of 1,000 H.P. 
combined capacity, and the necessary control apparatus, rectifier 
exciter, &c. This demonstration was for the purpose of developing 
the rectifier locomotive equipment for the Pennsylvania Railway, 
and it is installed on a combination baggage and passenger car furn- 
ished by that railway. The reason for installing the equipment on 
^ car in this instance was to secure in the readiest manner possible 
railway operation with an equipment of substantial size. This car 
Was first tried out on the V 'estinghouse Company's test track at 
Pittsburg. As the length of this track and the power available 
Were not sufficient for an ample test under service conditions the 
:dlpment was later transferred to the electrified zone of the New 
Haven Railway, and is now running on the New Canaan branch of 
that. company. After preliminary trials it was put into revenue 
service, hauling trains, and to date has been operated more than 
——— 5 trans, and to date has been operated more than 


* Article in the “ Electric Railway Journal.” 
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20,000 miles. Its present schedule calls for a daily mileage of 240. 
These tests were designed to demonstrate the durability of the equip- 
ment under general service conditions, such as sustained high voltage, 
voltage fluctuations, as well as mechanical shocks and vibrations. 

The fundamental parts of the equipment and the circuit connec- 
tions are shown in the accompanying diagram 

Current is drawn from the 11,000-volt overhead contact wire through 
the standard pantograph of the New Haven Railway. It flowsthrough 
a line switch and the primary winding of a lowering transformer to the 
rail return. The transformer secondary is providel with a centre 
tap and with a numberof othersequally spaced two by two from the 
centre on both sides to permit the varying of the alternating-current 
voltage from zero to the maximum. The centre tap connects with ` 
the terminal of a group of four motors connected permanently in 
series-parallel. These motors are standard Westinghouse No. 308, 
wound for 600 volts. The group is earthed at the centre to limit the 
direct-current voltage between any point in the equipment and earth 
to 600. The outside secondary transformer terminals connect to the 
two positive electrodes at the top of the rectifier. The remaining 
connection is from the mercury or negative terminal of the rectifier 
to the other terminal of the motor group. The rectifier consists of 
a light steel cylinder container approximately of 20 in. diameter and 
36 in. height. The electrodes enter at the top of the container 
through airtight insulating bushings, projecting a short distance into 
the cylinder. The arc is started by: means of a small motor-generator 
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MERCURY RECTIFIER LOCOMOTIVE EQUIPMENT—SIMPLIFIED ELECTRIC 
CIRCUIT DIAGRAM. 


exciter. No external reactance is needed on the direct-current | 
side, as the motors furnish ample reactance for the purpose of steady- 
ing the current. That they do so is indicated by the fact thay they 
operate as well on the rectified current as on that supplied from a 
rotating machine. The voltage drop in the rectitier is about 25 volts ; 
practically regardless of the magnitude of the current, so that at, say, 
750 direct-current amperes, which is about full load for the motors, 
the power loss is 187 kw., and the efficiency, at 1,200 volts, is very 
high. 

Details of the cooling system, electrodes, exciter connections, &c., 
are not yet available, but it is understood that the important pro- 
blems in these items, as well as the larger ones, have been successfully 
met on this equipment. The rectitier weighs but a few hundred 
pounds, and the motor car complete weighs 72 tons. The rectifier 
equipment is mounted in the baygage compartment. and occupies, 
with the switch groups and transformer, not more than one-half the 
floor area. 
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RAILWAY SIGNALLING. 


It has been a disquieting feature of recent years that the 
number of accidents on railways does not seem to have 
materially decreased. Indeed, although railway travelling 
is exceedingly safe, from time to time accidents of a most 
serious kind occur for which there do not seem to be 
adequate reasons. It may be that the pace of life has 
become unduly high, that the strain has somewhat dulled 
the sense of responsibility of those in whose hands trains are 
entrusted, and that, consequentlv, steps which would 
naturally be taken by men who realised that they had the 
lives of two or three hundred individuals in their hands, are 
not taken at a vital moment. It is noticeable, also, that 
accidents have frequently happened to trains handled by 
drivers of long experience. It is not unlikely, therefore, 
that these men have become so accustomed to running In 
safety that they sometimes forget the risk, and occasionally 
run under conditions which may lead easily to disaster. lt 
is this human factor in the question which from time to time 
brings to naught all the rules that may be devised for safety. 
The indications of a signal at danger are nothing to a man 
who, because he is otherwise engaged, happens to pass the 
signal without looking at it, and the question therefore arises 
whether, in the interests of safety, the personal factor 
should not be entirely eliminated, or at least as far as may 
be practicable under commercial conditions. 

It is well known that whenever a serious accident occurs 
the Comptroller of the Patent Office receives numerous 
applications for patents from inventors of one kind or 
another, who see the desirability of rendering railway work- 
ing more automatic, or the giving of signals under certain 
conditions so that the driver may know with more cer- 
tainty whether the line is clear or whether there is danger 
ahead. At times it may happen that an inventor who has 
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no particular knowledge of the branch of work to which his 
invention relates may make some valuable discovery ; but, 
generally speaking, this is not the case. In regard to safety 
devices of this kind, it is generally found that the inventor 
lacks that knowledge which is essential to the proper work- 
ing of his invention. The chance is that he is entirely 
ignorant of traffic conditions. A certain device may be 
most excellent in many ways, but if it is not suitable for 
the wear and tear of railway working, and does not comply 
with the traffic conditions, it is of no practical value. 

We think it is not realised by the public what a large 
amount of work the railways are at present carrying out in 
order to make traveling on their lines still safer. We 
believe we are correct in saying that during the last few 
years the amount of track circuiting that has been done is 
enormous. It is, therefore, quite a mistake to assume that 
the railways are not alive to this most important subject. 

Some light is thrown on this work bv a Paper read last 
Wednesday by Mr. W. C. AcriELD before the Birmingham 
Local Section of the Institution of Electrical Engineers on 
"The Development of Main Line Signalling on Railways." 
We give some account of this Paper elsewhere in our 
present issue. From this our readers will see that the 
Midland Railway, to whose practice this Paper largely 
refers, is adopting many interesting measures in order to 
secure the safety of their passengers. Certain railway 
rules have long been in force according to which the fireman 
isto take certain precautions in theeventof his train being 
stopped by signals, or the signalman is to take certain 
precautions if he finds it necessary to stop a train under 
certain conditions. It is now becoming realised, however, 
that these rules are not sufficient. There is nothing to 
ensure such instructions being carried out, and therefore the 
Midland Railway Co., among others, is adopting certain 
devices which either facilitate the observance of such rules 
orrender them entirely unnecessary. In due time railway 
working will no doubt become increasingly free from the 
human factor, and our British railways—which are already 
renowned forsafety—will become even safer than hitherto. 
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The Electron Theory of Matter. By O. W. Ricampsox, F.R.S. 
(Cambridge: University Press.) Pp. vi.+612.. 18s. net. 


This valuable and timely work is based on a course of lectures 


delivered to graduate students at Princeton University. The 


author’s aim, as he states in the preface, is to exhibit the extent 
to which the fundamental facts of physical science may be 
co-ordinated by means of the conception of the electron and the 
laws of dynamics. In his lectures the author started from the 
most elementary beginnings, so that any student equipped 
With a sufficient mathematical knowledge might follow them 
intelligently, even though not previously acquainted with the 

araday-Maxwell theory. The book follows the same lines, 
and includes a good deal of matter which is to be found in any 
ordinary text-book of electricity and magnetism. This will 
necessarily be somewhat irritating to the advanced student, 
as the pruning out of such matter would reduce the volume by 
nearly a half. But its inclusion certainly extends the circle 
of students to whom the book will appeal; and the impulse 
almost invariably felt by the competent teacher to round off 
the presentation of his subject as completely as possible 1s an 


altogether rational one, and illustrations of its advantages 
might easily be derived from the present volume. 

In the development of Maxwell's two fundamental laws of 
electrodynamics, the use of vector notation and vector equa- 
tions throughout, not only simplifies the presentation, but 
makes it lead up naturally to the fundamental equations of the 
electron theory in Lorentz’s familiar form. From the begin- 
ning of the development, also, the two alternative standpoints 
of modern electrical theory are clearly indicated as consisting 
in (1) the assumption of an ether which in its ultimate analysis 
is mechanical in the sense of Newtonian dynamics, when the 
second law is a consequence of the first ; (2) the independent 
assumption of the second law as given empirically as an — 
ultimate fact, and its use as a foundation of a more elastic 
system of dynamics to be developed empirically from experi- | 
mental results. 

A point often neglected, but here clearly set forth, is the 
assumption made in deriving Lorentz’s fundamental equations 
from the Faraday-Maxwell theory that his equations for the free 
ether continue to hold good for ether containing electric 
charges, and the necessity of testing this assumption by 
experiment. 

The investigation of systems of electric charges in uniform 
and accelerated motion is developed on familiar lines, but is 
worthy of note for excellent arrangement and terse lucidity which 
greatly facilitate the work of the student in assimilating it. 

The question of the relativity of the observable effects of the 
relations between the motions of matter and ether is intro- 
duced in connection with the famous shrinkage suggestion of 
Fitzgerald and Lorentz, and a brief reference to a more recent 
solution suggested by H. A. Wilson. A discussion of Lorentz’s 
principle of correlation in the propagation of light in a moving 
refracting medium, which Larmor showed to hold good up to 
the second order of the ratio of the velocity of the moving 
medium to that of light, leads naturally up to Einstein's 
enunciation of the principle of relativity, arrived at through a 
very different method of establishing the transformation of 
Lorentz’s correlation principle. The brief, but extremely 
lucid, presentation of the much-discussed principle of relativity 
will be a boon to the student who is compelled by linguistic 
limitations to confine his study of this difficult subject to 
writings in the English language. 

The next chapter, on Radiation and Temperature, provides 
an excellent introduction for what may be called the. central 
problem of modern physics, and the quantum hypotheses of 
Planck, which bid fair to lead at any rate in the direction of 
a solution. Then a chapter on the Theory of Magnetism, deal- 
ing in some detail with the theory of Weiss and his proposed 
magneton, affords abundant evidence of the value of the 
electron theory in the correlation of magnetic phenomena. 

Two very instructive chapters on electronic theories of 
conduction, while showing the great value of the electron 
theory in its suggestion of a mechanism of conduction, also 
shows very clearly the great difficulties still to be overcome 
before the elucidation can be accepted as fully established. A 
suggestion in the preface as to the further promise of some of 
the most recent work on this subject is one in which the 
reviewer can fully concur. 

Three chapters on Types of Radiation, Spectroscopic 
Phenomena and Atomic Structure will form an interesting 
introduction for many students to a field in which the author 
has made, and is making, many and important contributions. 
The concluding chapter, on Gravitation, is practically a brief 
summary of the hitherto unsuccessful attempts to bring the 
problem of gravitation within the grasp of a theory which, with 
this exception, appears to afford the promise of extending its 
purview to the whole field of physical science, in so far as this 
is to be considered as co-extensive with the field of energetics. 


G. W. DE TUNZELMANN. 
Telegraphy. By the late Sir W. H. Preece, K.C.B., F.R.S., and Sir J. 


SivEwRIGHT, M.A., K.C.M.G., revised and partly re-written ‘by 
W. LLEWELLYN PREECE, M.Inst.C.E. Pp. x.+422. 78. 6d. net. 


When a work on a technical subject can boast of a continuous 
issue for over 40 years it adduces indubitable testimony to 
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public appreciation, and its reappearance in revised form would 
not betoken a waning popularity, yet the new editor of “ Preece 
and Sivewright " appears to imply that this is the fate of his 
book. In the years that have passed since the first issue of 
this almost pioneer work on '* Telegraphy ” succeeding editions 
have transformed it, but always hitherto with a view to its 
presentment of the actual conditions of British—that 1s, British 
Post Office—telegraphic engineering. Broadly, and on the 
whole, the British colonies have followed Post Office practice, 
so that it 1s somewhat surprising to find that Mr. Llewellyn 
Preece has considered it desirable to edit this book with a 
special view to colonial circulation. Frankly, we think he has 
not been well advised, because the requirements of the two sets 
of readers— British and colonial-- are not really diverse, so that 
the most effective means of maintaining the colonial demand 
would undoubtedly be by revision that would strengthen the 
home popularity. l 

The colonies are nothing if not progressive and up-to-date, 
and now that one important move forward has been made for 
* Preece and Sivewright " we hope that at no distant date a 
further edition will take fuller cognisance of this fact by a 
drastic elimination of much obsolete matter and by a more 
sufficient treatment of latest developments. 

: Why stil] describe and illustrate the *  embosser " (p. 57) ? 
What place has the Post Office tangent galvanometer in 
colonial practice (p. 316)? Why devote 18 pages (pp. 331- 
349) to a testing scheme abandoned by the British Post Office 
as over-elaborate for its highly organised and congested 
system ? | 

On the other hand, the later developments of telegraphy 
have been all too scantily treated. Two short non-technical 
paragraphs (p. 143) deal with keyboard perforators. Similarly 
with the Gell and the Murray systems. What there is is not 
altogether authoritative—e.g., the statement (p. 157) that one 
attendant can look after several Gell instruments certainly did 
not originate with an operating authority. Similar optimism is 
observable on p. 160, where the Pollak-Virag svstem is said to 
be “ full of promise.” 

An illustration of the D’Arsonval galvanometer (p. 320) 
would be useful, while the same chapter would not suffer by 
disappearance of the British test box galvanometer, which 
ceased to exist years ago ; and a diagram of the Megger might 
advantageously displace the existing figures on pp. 325 and 
326, which are useless for technical purposes. 

We venture to call attention to these points in the interest 
alike of the editor and of the reader of “ Telegraphy,” and in 
the hope that an early opportunity may be taken to issue a 
further edition which shall serve to maintain the old popularity 
of " Preece and Sivewright.” 

The Electrical Engineers Diary. Edited by J. H. Jounson, 
Pp. 274. (London: S. Davis & Co. 1915.) 3s. 6d. 

In an essay on " The Art of Book-Making," Washington 
Irving, in his inimitable style, described a visit to the Library 
of the British Museum. * There was one dapper little gentle- 
man in bright coloured clothes, with a chirping, gossiping 
expression of countenance, who had all the appearance of an 
author on good terms with his bookseller. After considering 
him attentively, I recognised in him a diligent getter-up of 
miscellaneous works, which bustled off well with the trade. 
I was curious to see how he manufactured his wares. He 
made more stir and show of business than any of the others ; 
dipping into various books, fluttering over the leaves of 
manuscripts, taking a morsel out of one, a morsel out of 
another, ` line upon line, precept upon precept, here a little 
and there a little.’ The contents of his book seemed to be as 
heterovencous as those of the witches’ caldron in * Macbeth." 
]t was here a finger, and there a thumb, toe of frog and blind 
worln’s sting, with his own gossip poured in like * baboon’s 
blood,’ to make the medley * slab and good.’ " 

From the title page it appears that the book under review 1s 
for the use of consulting engineers, architects, electrical con- 
tractors, central station engineers, and all users of electrical 
apparatus. The publishers emphasise the fact that the 
information contained in the book has been specially compiled, 


and that the copyright is strictly reserved. Further that 
proceedings will be taken for infringement of copyright against 
anyone who reprints any part of the literary matter, without 
consent, in writing, of the proprietors. We have some difficulty 
in taking these statements seriously. If tabulated data come 
under the heading of literary matter, then, in this publication, 
other people's material prevails, and in some cases brief 
acknowledgment is given. Engineers are well aware that they 
can have, for the asking, cable makers' catalogues, particulars 
of aluminium conductors and of resistance materials, power 
transmitted by belting, and so forth. Is it the intention of the 
publishers of this Diary to convey the idea that the copyright 
of this information belongs to them ? 

We venture to think that those interested in the Manchester 
Street Lighting Experiments will turn to the original Papers 
and reports, instead of to the Table, attributed to Pearce and 
Ratcliffe, on p. 168, and for which the publishers claim the 
copyright (p. 147). The Table referred to is to be found in the 
'" Journal" of the Institution of Electrical Engineers. The 
contract for a standard steam coal issued bv a large corporation, 
referred to on p. 45, is abstracted from Rider's Paper read before 
the Institution of Electrical Engineers,and the large Corporation 
is the L.C.C. 

Opening the book, at random, we find from the running head 
we are at the section “‘ Index to Manufacturers." Ferrozoid 
is stated to be a nickel-street resistance material, and “ Beta " 
is the distinctive name of & midget automatic accumulator. 
In the course of a fairly extensive experience of secondary 
cells we have yet to discover an accumulator of the midget 
automatic type. 


IONISATION.* 


BY SIR J. J. THOMSON, O.M., F.R.S. 
(Concluded from p. 859.) 


Summary.—The first part of this address deals with the nature of 
ionisation, and two theories of the mobilities of ions are considered in 
relation to the known facts as obtained by experiments. The latter part 
deals with the process of ionisation. "The detachment of the electron or 
corpuscle from the atom is first discussed, and finally the process of 
ionisation by light or Róntgen rays, and by the action of moving elec- 
trified particles is considered. 


The energy acquired by the ejected particles under the influence 
of radiation is so great that it is very diflicult to reconcile it with the 
idea that the energy in the radiation is uniformly distributed through 
space. This difficulty is overcome if we adopt a modification of an 
idea that I put forward some time ago. At that time it was thought 
that the total number of ions produced when a given beam of Róntgen 
rays was absorbed in a gas was the same for all gases, and I suggoste:l 
that the Róntgen beam was made up of units, and that whenever an 
ion was liberated one of these units was absorbed. Subsequent 
experiments, however, showed that the number of ions produced by 
the absorption of a given beam depended to an appreciable extent 
upon the nature of the gas and also that the production of the ions 
was in the main due to the high-speed corpuscles ejected by the rays, 
and not to the rays themselves. Recent experiments by Barkla and 
Philpotts have shown. however, that. though the number of ions pro- 
duced varies with the gas whieh absorbs the radiation, the number 
of the high-speed particles ejected is invariable, so that we may assign 
to these high-speed particles the róle which I previously assigned to 
the ions, and suppose that the liberation of a high-speed particle from 
any gas whatever involves the destruction of one unit of radiation. 

-Let us now turn to another ionising agent—rapidly moving elec- 
trified particles. Let us first take the case of negatively electrified 
particles, cathode rays. We find that these cannot ionise a gas unless 
they possess more than a certain amount of energy. This amount 
can conveniently be expressed in terms of the voltage through which 
the atomie charge must fall to acquire the requisite amount of energy. 
This voltage, according to Franck and Hertz, is as follows :— 

Hg N O H Ar Ne He 

49 75 9 ll 12 16 20-5 volts. 
There is no apparent connection between these quantities and the 
chemical properties of the atom, nor, what is perhaps still more 
striking, with their power of acquiring a negative charge as con- 
trasted with that of losing it. When cathode rays with moro than 
the ionising energy move through these gases they expel corpuscles 
from some of the molecules against which they strike. The numerous 
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experiments which have been made on the velocity of corpuscles 
expelled in this way have led to sme extremely interesting results. 
It has been found that the velocitv of these corpuscles is practically 
independent of the velocity of the cathode rays which drive them out 
of the molecules, and that the maximum energy is not above that 
acquired by the fall of the atomic charge through about 10 volts ; 
thus, even though the cathode particles have speeds corresponding 
to that represented by thousands of volts, the corpuscles they eject, 
or, at any rate, the great majority of them, move little, if at all, faster 
than those liberated by rays which have a speed represented by 20 
or 30 volts. The ionisation does not begin until the cathode rays 
have a certain amount of energy. It then increases rapidly, attains 
a maximum which, in the cases investigated by Kossel, was when the 
cathode rays had energy corresponding to about 300 volts, then 
diminishes slowly at first, but ultimately inversely as the energy of 
the cathode particle. The most obvious explanation of ionisation 
by cathode rays is that a corpuscle in the atom acquires from a 
cathode particle moving past it sufficient energy to enable it to escape 
from the atom. From this it is deduced that ionisation will not begin 
until _ (M+m)? 
^— 4àmM  ' 

where T is the kinetic energy of a cathode particle of mass m, which 
sets in motion a corpuscle of mass M and W the energy required to 
free it from the atom. ` The ionisation will be a maximum when T 
has twice this value; for large values of T the ionisation will be 
inversely proportional to T. When we compare this with the results 
found by experiment we see that, though some of the more szriking 
phenomena are accounted for by the theory, there are others which 
are not in accordance with the theory in this form. One of these is 
the fact that the energy of the primary cathode rays when the ionisa- 
tion is a maximum is much greater than twice the energy when 
ionisation first begins. This, however, could be accounted for by 
supposing that of the corpuscles in the atom some require more energy 
than others to eject them from the atom. There may be one group 
that requires W, units of energy to escape, another W, and so on ; 
thus ionisation will begin when the primary cathode rays have energy 
equal to W,, and though the detachinent of this group will be a 
maximum when the energy of the cathode rays is 2W,, yet, as the 
energy of the cathode rays increases, the other groups of corpuscles 


may begin to be ejected, with the result that the energy of maximum 
ionisation is raised. There are, however, discrepancies in this theory 
which have not yet been explained. One of these is that if the cor- 
puscles were knocked out by direc: collision we should expect to find 
the maximum velocity of ejec:ion dependent on the speed of the 
particle ejecting them, whereas the experiments seem to prove that 
there is no such effect. 

The result scems to suggest that the ejection of a corpuscle by a 
cathode particle or a positive ray is not the result of these colliding 
directly with the corpuscle, but results rather from the effect. of the 
collision with the atom regarded as a whole. This collision produces 
à kind of convulsion in the atom, the effect of which is to eject the 
corpuscle from a position in which it was in stable equilibrium under 
the forces inside the atom. When driven out of chis position it 
comes under the action of repulsive forces which eject it from the 
atom and the velocity of projection will depend upon the forces inside 
the atom, and not upon the speed of the particle striking against it. 
We should expect this speed to be, on this view, the same whether 
the atom were struck by a positive particle or by a cathode ray. It 
13 some confirmation of this view that the maximum number of ions 
Produced by a cathode particle in its path through a gas is approxi- 
mately equal to the number of collisions the particle would make 
With the atoms of the gas, if the atoms were of the dimensions usually 
assigned to them on the kinetic theory of gases. It would, however, 
seem likely that, verv rapid cathode particles which could penetrate 
right through the atom might be able to eject from it corpuscles with 
a greater velocity than that corresponding to 10 volts or so, which 
Seems to be the limit for those ejected by more slowly moving cathode 
mys. The corpuscles ejected at a high speed must, however, be at 
most a very small fraction of the whole number ejected, for the photo- 
graphs of the paths of the B particles taken by Mr. C. I. R. Wilson 
show that these paths are very rarely forked, gs they would be if the 
atoms struck by the B particles gave out corpuscles moving at a speed 


‘Comparable with that of the primary ones. Nuch particles would be 


He to travel a finite distance through the air, and cause the ions pro 
uced bya 8 ray to be distributed somewhat as in the diagram. 
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The actual photographs of the ions show, however, few traces of such 
branches, and indicate that the corpuscles projected from the atom 
have not sufficient speed to carry them through at an appreciable 
distance in gases at atmospheric pressure. This result raises some 
very interesting questions as to the production of Róntgen radiation 
by the impact of cathode rays. If we take the situation in air as 
revealed by the Wilson photographs to be typical of that occurring 
when cathode particles move through a collection of molecules of any 
kind, the cathode particle when it strikes against an obstacle dis- 
lodges from the atoms through which it passes slow secondary cathode 
rays, losing energy by this process in a more or less gradual manner, 
the amount of energy lost at each collision being but a small fraction 
of the energy of the cathode particle. It is hardly likely that en- 
counters of this kind can give rise to Róntgen rays able to liberate 
corpuscles possessing a velocity comparable with that of the primary 
cathode particle. It seems to me more probable that the hard Rónt- 
gen rays produced by the impact of the cathode particles against the 
anti-cathode result from a process the inverse of that by which we 
supposed Róntgen rays to generate high-speed cathode rays. Let 
us suppose that at the stage in this process when the cathode particle 
had acquired its final velocity its velocity wete reversed, so that it 
retraced its path, and the whole process was reversed. The result 
would be that we should end by getting to the state which existed 
before the Röntgen ray struck the atom—i.e., we should get the 
closed tube of electric force which on this view constitutes a Róntgen 
and the cathode particle that was originally free would be joined up 
in an atom with an equivalent charge of positive electricity. The 
cathode particle would cease to be a cathode particle and would be 
imprisoned in an atom, and thus the generation of a pulse of hard 
Röntgen radiation would be the swar's song of the cathode particle, 
the birth of a Róntgen ray involving the death of a cathode particle. 
The hardness of the Róntgen rays would depend upon the energy of 
the cathode particle; thus, those particles which got imprisoned 
before they had lib2rated many ions would produce harder Röntgen 
rays than those which only did so after losing a large part of their 
energy by ionising the atoms through which they pass. Mr. Wilson's 
photographs show that most of the cathode particles go on until theg 
produce considerably more ions per unit length at the end of their 
path than they did at the beginning, showing that at the end their 
energy is considerably smaller than it was at the beginning. "Thus, 
a large number of cathode particles remain free until they have lost 
à considerable part of their energy, as these give rise to softer Rontgen 
ravs than those which have not lost energy, we should expect that 
the Röntgen rays would be very far from homogeneous, and would 
contain a considerable proportion of comparatively soft rays. 


In many respects the ionisation of gases by the impact of cathode 
particles shows the same characteristics as the emission of secondary 
cathodic radiation when a metal plate is bombarded by cathode rays. 
In various respects the effects ave analogous to those obtained when 
à gas is lonised by cathode rays, and indeed it seems clear that the 
physieal processes going on in the two cases are identical—viz., the 
ionsiation of the atoms. In one case the atoms ionised are those of 
à gas, and in the other those of a metal, or, perhaps, gas absorbed in 
the metal. The fact that the secondary radiation does not begin 
until the energy in the primary rays have the ionising potential for 
hydrogen suggests, as Campbell has pointed out, that the secondary 
radiation may come from a tilm of hydrogen condensed on the surface 
of the metal, and that the curves obtained may really be those for 
the ionisation of hydrogen and not for the atoms of the metal. 
Particles at a higher speed might be expected to penetrate the layer 
and reach the metal. It would be interesting to see whether there 
is the same connection between ionisation of gases and secondary 
cathodic radiation at high speeds as there is at low. The rate at 
which both the secondary cathodic radiation and the ionisation of a 
gas increases with the energy of the incident cathode rays is very 
rapid when this energy corresponds to about 11 volts, the maximum 
energy required to ionise the gas. This ionisation may be regarded 
as the expulsion from the atom of the corpuscles which are most 
easily ejected ; there are probably in the atom other corpuscles, more 
deeply seated which demand larger amounts of energy for their ex- - 
pulsion. In this case we should expect to find another stage, at 
which the ionisation would increase rapidly with the energy of the 
incident cathode rays. No experiments, as far as I am aware, have 
been published which give indications of such a stage until the energy 
of the cathode rays is sufficient to excite the characteristic radiation 
of the metal against which they strike. The experiments do not, 
however, extend over a very wide range of velocities of the primary 
rays. 

A very important point about the velocity of the slow corpuscles 
emitted when substances are bombarded by cathode rays is that, 
apparently, it does not depend on the nature of the substance bom- 
barded. It is to be noticed, however, that these substances have 
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nearly always been in the solid state and liable to be coated with 
films of gas; the corpuscles may come from these films and not from 
the metal, so that the evidence on this point is not conclusive. More 
to the purpose would be measurements of the velocities of the cor- 
puscles from different gases, especially from those which, like helium 
and nitrogen, require very different amounts of energy to ionise 
them. 

Some ionisation seems to be produced by positive particles when 
their energy is less than that required by cathode raya for ionisation. 
When once the cathode rays, however, do begin to ionise they pro- 
duce far more ions than positive particles of equal energy. Another 
case when we have ionisation produced by the impact of bodies of 
molecular dimensions is that of hot gases. In a gas at the tem- 
perature of 2,000°C. the average kinetic energy of the molecules is 
that due to the fall of the ohmic charge through about 0'25 volt ; 
hence, the number of molecules which possessed energy correspond- 
ing to 11 volts would be a fraction of the order e- of the whole 
number of molecules ; a gas in which the ions were in this proportion 
to the molecules would have quite measurable conductivity. If, 
however, the hot gas were helium, which, according to Franck and 
Pohl, requires about 22 volts to ionise it, the particles possessing 
this amount of energy would only be e-85 of the whole number, and 
this fraction of ions would not possess appreciable conductivity. It 
would be interesting to see if the conductivity of hot helium was very 
much less than that of hot hydrogen. The greater part of the 
ionisation of hot gases occurs at the junction of the gas with hot 
solids, and it seems reasonable to suppose that gas condensed in a 
layer on the surface of a conductor would be more easily ionised than 
the gas in a free state. It would seem, however, from recent experi- 
ments by Campbell that a platinum plate, probably coated with a 
layer of hydrogen, is not more easily ionised by cathode rays than 
free hydrogen. 

We know that one part of the process of ionisation consists in the 
detachment of a corpuscle, but what happens to the rest of the 
molecule from which the corpuscle is detached ? In the case of 
fast cathode rays we must remember that we have far more energy 
available than that which is usually supposed to be required for the 
dissociation of the molecule into atoms. When we study by the 
positive ray method the ions produced in a gas through which the 
electric discharge is passing we always find charged atoms of the gas 
through which the discharge is passing often, though not invariably, 
accompanied by charged molecules of the same gas. In this case, 
however, we have moving positive particles as well as cathode rays, 
and it might be thought that the charged atoms were produced by 
the positive rays, the charged molecules by the cathode rays. To 
test this point I used a discharge tube whose cathode consisted of a 
spiral of tungsten wires, the positive rays passing through the spiral. 
By heating the tungsten wire to a white heat it could be made to 
give out a large output of negative corpuscles, and so when the spiral 
was hot a larger proportion of the current would be carried by the 
negative particles than when it was cold. If, then, the cathode rays 
only produced charged molecules and not atoms the ratio of the 
charged molecules to the charged atoms would be greater when it 
was hot than when it was cold. I found, however, that the pro- 
portion of charged molecules of hydrogen to charged atoms was less 
for the hot tungsten than the cold, and hence I conclude that ionisa- 
tion by fast cathode rays is frequently accompanied by the dis- 
sociation of the molecule into atoms. Whether this is so or not, 
when Róntgen rays expel high-speed corpuscles from gases through 
which they pass is a question on which, as far as I know, we have at 
present no evidence. 


DOMINIONS ROYAL COMMISSION.  . 
(Concluded from page 852.) 


The continuation of Sit Rider Haggard's examination of Mr. Isaacs 
was on the point of the possibility in the future of carrying on communi- 
cation all over the world, not by letter but by some system of wircless 
telegraphy. Mr. Isaacs appeared to think that this was unlikelv, 
speaking generally. With regard to the question of the delay of wireless 
messages on the land lines, Mr. Isaacs thought that in the future wircless 
systems would have to provide their own means of communication instead 
of relying upon the land lines. With regard to wireless telephony, Mr. 
Isaacs informed the Commission that the Marconi Company had tele- 
phoned 600 miles by wireless, and that Mr. Marconi thinks he will be able 
to telephone to New York from the new station at Carnarvon. He hoped 
this would be accomplished before the end of this year [1914]. Also that 
if Mr. Marconi succeeded in communicating by radiotelegraphy between 
Buenos Aires and thia country he would at the same time telephone to 
Buenos Aires by radio. Asked whether he anticipated that the time 
would come when a subscriber would be able to have a telephone in his 


house by means of which he could telephone all over the world, or over 


great spaces of the world, Mr. Isaacs was cautious. He did not like to go 
so far as that. The author of * She ” seemed disappointed. 

Q. 161. (By Mr. Tattow): In regard to the Clifden and Glace Bay 
stations, is it intended, now that the Carnarvon and Belmar stations are 
almost finished, to bring the Clifden station up to the same high standard 
of certainty and efficiency as the Carnarvon station, and that the Cana. 
dian business will be conducted through that ?—Yes. We contemplate 
this may involve a cost of about £30,000 per station. 

Q. 165. How does the expense of operating lie compared with the cable 
service ?—The expense of operating, so far as my knowledge of cables 
goes, I should say must be the same. It is merely a question of telegraph 
clerks. But if one is able to conduct a service for a considerable period 
with the automatic system, then I should say that the expense of operat- 
ing by wireless would be less. It must be less per word because the 
capacity is greater. 

Q. 173. (By Mr. StNcrAmR): After you have completed your line from 
Carnarvon to Belmar, will you be able to transmit to Australasia ?—No, 
other than in this sense: It would give & freedom of the line between 
Clifden (Ireland) and Glace Bay (Canada), assuming that there was an 
arrangement with the Canadian Pacific Board, to take the messages for 
Australia. 

Q. 181. In your memorandum you have told us that one of the objects 
of your Company is “ to establish an Imperial system of telegraphy on 
British territory, managed and worked by British officials, and free from 
foreign control." "That being one of your objectives, I take it that, before 
it could be reached, as complete a system of secrecy would have to be 
attained as is possible, would it not ?—As complete as is possible I should 
conccive to be always desirable ; but personally, as I have said, I think 
the point of secrecy is largely exaggerated. 

Q. 189. (By Mr. CAMPBELL): You will have communication with 
Australia in a year or so, will you not ?—I am hoping so. It will depend, 
of course, upon the Commonwealth Government. 

Q. 190. Could you give us any idea what will be the cost of messages 
between England and Australia when you have the wireless communi- 
cation ?—No, because that is a matter that will lie in the control of the 
British Post Office. We shall only be interested in the receipts. 

Q. 217. You speak in your memorandum of the capacity of the wire- 
less system as against the cables. Do your figures all refer to your ex- 
perience across the Atlantic only, or would they hold in case of your 
having a service, say, from here to South Africa, which has to cross the 
Equator? I mean the figure of 100 words per minute ? I have said 
that we are under contract to build Imperial stations for the Government 
guaranteeing a speed of 100 words per minute. Those stations provide 
for communieation from this country through Egypt to the Transvaal. 
The severe thunderstorms which occur in the tropics, whilst they last, 
affect land lines and affect cables perhaps quite as much as they affect 
wireless. I would not like to give that as a definite answer. I think that 
if between England and America there were only one cable, as between 
England and Canada, there is only, one might say, one wireless communi- 
cation, then I think you would probably find that the number of delays 
caused by the one cable would be infinitely greater than that of the one 
wireless route. The position is, of course, that there are many cables, 
and when one cable cannot work the traffic passes to another cable. It 
is the number of cables which are able to conduct the reliable services 
across the Atlantic to-day. 

Q. 223. According to that statement, the cable across the Atlantic 
would be more interfered with than your wireless system in the tropics ? 
—There are other reasons affecting the cables. There are atmospheric 
storms. There are also other things which affect or interfere with or 
break up the cable, causing sometimes very long delays. A case in 
point: The cable between Spain and the Canary Islands broke down last 
year. and I think it was six months before they could get that cable 
repaired. The whole of the service during that time was conducted by 
wireless, If there had been no wireless between those two points there 
would have been no means of communication for the period during which 
the cable broke down. There is only one cable. When our stations are 
opened between Carnarvon and Belmar, we have, as it were, a double 
means of communication—with Canada direct from Ireland to Canada 
and also through New York, in case of need, with Canada. 

Q. 228. (By the CHAIRMAN): You said your new installation would be 
capable of transmitting 100 words a minute, or equivalent to 52,000,000 
words & year ? If you deduct from this & margin of 40 per cent., you 
bring it down to 30,000,000 words a year ?—I suggest deducting 50 per 
cent., bringing it down to 26,000,000 words per year. 

Q. 234. What further progress do you anticipate ?—We have already 
demonstrated the possibility of communicating at the rate of 170 words 
pér minute. We believe that a far greater speed than that is only de- 
pendent on the mechanical invention of a simple nature which we believe 
will be quite easily obtained. We. think, further, there will be other 
developments in wireless which will, sooner or later, very materially 
increase the number of words possible per minute. 

Q. 238. (By Sir Riper Hacoarp): With regard to this aerophone 
business, you told us that you could not at present see how it could be 
practicable to the individual to use aerophones, if I may use the term, 
from his own house or office over the world. You told me you thought 
he would be able to go to & central office and use it ? Would it be 
possible for the individual to telephone by the ordinary means from his 
own residence or office to that central station, and for that to be con- 
nected up with the new system of wireless ?—Certainly. um 

Q. 241. Therefore, your real answer to the question I put to you 13 10 
the affirmative, that it would be possible, provided that the description 
you gave us of the developments that are now progressing proves to be 
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ified shortly, for the individual to telephone all over the world by 

wireless aerophony, simply by using the ordinary telephone from his 
place of communication, which would be connected with the wireless 
apparatus at central stations ?—The answer I intended to give, as I 
understood your question, was that if there were a central telephone 
ofice where one could telephone, say, to New York, that it would be 
possible for you to telephone from your office to the centre for that mes- 
sage to be sent through to New York. Ido not say myself that I think, 
go far as I can see at the present moment, it will be possible for you to 
telephone from your office to New York, and that the words which you 
use will be heard in New York, and that you will receive a reply from New 
York in your office, , 

Q. 242. You do not think it would be possible to connect up the wire 
by which you telephone so that your actual words would be retrans- 
mitted on to the distant place ?—I do not say that I do not think it will 
become possible. I only say that, in so far as I at present see, I do not 
know of the prospect of that being immediately practicable. "A 

Q. 243. Do you know if it has ever been considered ?—I think it is 
being considered, but we are only now just on the threshold of develop- 
ment of wireless telephony. It ís impossible to say how far we shall be 
able to go. In my mind I think there is no reason why that should not 
come as a natural development. 

Q. 246. Would you outline any ideas you have on the subject ?—We 
have at the present moment the means of communication between here 
and Canada. In fact, before I came here this morning I presided at a 
meeting of the directors and managers with a view to organising a Press 
service from here to Canada and a service from Canada to this country 
at a 1d. per word. We propose to offer to supply several newspapers 
throughout the country with news from Canada daily at the rate of 1d. 
per word, and we propose to make the same offer to the Canadian papers 
of news from this country. I think there is little doubt that as stations 
are constructed in other parts of the Empire that scheme will be further 
developed with the construction of stations. 

Q. 248. I observed in travelling recently on many ships the rate on 
Marconi telegrams is still very high there ? Is there any prospect that 
those rates will be lowered ?—The reason that those rates are high is that 
in the first instance there is a charge made by the coast station. The 
coast station is, for the most part, with one exception in this country, a 
Post Oftice station. That is entirely within the control of the Post Office, 
and they fix the rate for the coast station charge. The same applies to 
all foreign nations. "They each have their coast station charge, but those 
coast station charges vary in each nation. The ship charge is fixed bv 
the International Convention in so far as its maximum is concerned. The 
ship charge is bound to be, in my opinion, higher than coast station 
charges, because the amount of work possible for the ship is limited. I 
think the charge could be materially reduced by a reduction of the coast 
station charge, and then possibly the ship station charge might also be 
somewhat reduced. 


just 


Mr. Charles Bright's Memorandum, to which reference has been made, 
was dated July, 1914, was on the subject of '* Oversea Communications," 
and wasentitled ‘‘ Memorandum on Improved Methods of Cable Working." 
Slightly abstracted, it was as follows :— 

Schemes of improvement in what may be termed the submarine cable 
traffic load factor appear to be proceeding on various parallel lines of 
successful achievement. For years past much has been done in this 
direction by the substitution of machine or automatic devices for manual 
transmission, as well as by the adoption of automatic translators between 
cable and cable, either with Mr. S. G. Brown's drum relay (Brit. Patent 
Specification No. 1,434, 1899), or with the vibrating gold wire relay (Brit. 
Patent Specification No. 19,450, 1908) of Dr. Alex. Muirhead, F.R.S. 


Word Condensation.— Further, in recent years increased attention has 
been given to the condensation of telegraphie matter as prepared for 
transmission over the cables. This condensation greatly economises 
üme, and, therefore, renders possible the telegraphing within a given 
period of much more matter than would be possible if the messages were 
transmitted letter by letter and word by word as written out by a corre- 
spondent in what may be termed the first draft edition of his message. 
Mr. A. C. Baronio appears to have been the first and leading worker on 
this line of improvement. Developments on & similar plane, involving 
the proposed enumeration and tabulation of an encyclopedic list of set 
sentences—each sentence being represented by a few letters—have since 
been advocated by Mr. R. H. Edgar. 

Further, in (or about) 1908 Mr. Baronio originated the Stenocode. In 
this system a message is built up by an arrangement in which the signals, 
either of its own code or those of the ordinary telegraph code, aro caused 
to assemble in constantly recurring biliteral syllabic combinations which 
are formed into codo words for traffic purposes by the simple process of 
dividing them off into groups of five syllables each. A Stenocode special 
two-unit alphabet conduces peculiarly to time economy, whilst fur- 
ther improvements have been brought out by the same code-expert, 
utilising equal-time-value electrical impulses not only of two different 
Polarities, as in the ordinary cable code, but of two different powers of 
cach polarity, thus affording four different equal-time units on which to 

ase a Code. The result of this is that the time element value per tele- 
gra phic code letter ig very low, with a consequent great saving of time and 
Increased traffic facilities. 
_ Sull more striking is the radical and successful improvement effected 
in the technical conditions accompanying recent telegraph practice. 
days and Automatic Devices.—Reference has already been made to 
cable relays or automatic repeaters designed to provide automatic cor- 
rection for what, in conditions governing reception and record of any 


series of electrical signals or of different polarities, is known as the moving 
or shifting zero effect. Excellent work has been done in this direction by 
Mr. S. G. Brown with his magnetic shunt, as well as with his compen- 
sation coil wound parallel with the convolutions of the suspended coil of 
his, already referred to, revolving-drum relay. Without the magnetic 
shunt, the tendency of a series of signal elements of similar polarity is in 
an upward direction, as shown on the recorder slip. The natural tendency 
of the magnetic shunt is to damp a series of similar polarity signal ele- 
ments into a downward direction. The two reverse tendencies, therefore, 
blend into & well squared up form of signal with each series of similar 
polarity signals parallel with the zero line. 

Dr. Muirhead, again, in his vibrating gold wire cable relay, has dealt 
with the cable shifting zero difficulty by means of an inductance shunt 
to earth placed between the cable and the receiving relay. Impulses 
received from the cable shoot—so to speak—past the earth inductance 
shunt, and act sharply on the relay coil before they have time to be 
diverted by the earth shunt with its impeding heavy inductance. Yet, 
after each signal contact element. an E.M.F. backlash from the induct- 
anco shunt traverses the relay coil, thereby hastening its return to a nor- 
mal zero. 

Remarkably good results, too, have been obtained, on cables of medium 
length, with the Gulstad vibrating-tongue relay, which greatly facilitates 
and accelerates double-current Morse working. Stixion troubles are 
ingeniously avoided by the fact that by means of an auxiliary winding 
of the relay coil the relay tongue is kept constantly vibrating, the speed 
or period of these vibrations being made—by suitable adjustment of 
capacity and resistance—the same as any pre-arranged speed or period 
of dot signals that may have been decided upon. Dash and space signals 
are produced respectively by received positive or negative currents of 
sufficient strength to overpower the local vibrations, and hold the relay 
tongue to one contact stud or the other according to polarity. 

Much attention has been given in recent cable practice to the use of 
" magnifiers." '' Magnifior " (called “ amplificateur " by the French) 
is a term applied to a sensitive electrical relay when this is used to receive 
signals consisting of weak impulses from a cable, and to reproduce, on a 
local siphon recorder, the same signals in a highly strengthened and 
magnified form. 

The carbon-helix relay of Mr. Charles Cuttriss and tho double-differ- 
ential water-relay of Mr. E. Ray mond-Barker were early instances. The 
latter instrument, tried some years ago on one of the Atlantic cables, gave 
results sufficiently favourable to verify the principle that minutely small 
signals received from a cable on a stiffly suspended relay coil reproduced 
from a fresh battery on a local siphon recorder controlled by the relay or 
magnifier, are distinetly superior in formation and shape to those re- 
ceived from the cable direct on a siphon recorder in the ordinary manner, 

The advent of Mr. E. S. Heurtley's hot-wire ‘ magnifier ” constituted 
& considerable step in advance. (Brit. Patent Specification Nos. 13,337, 
1910 ; 8,397, 1911). In the Heurtley “ magnitier " or relay, the signals 
actuating the relay coil move certain platinum wires—traversed and so 
heated by an electric current— in and out of a cold blast. The Wheat- 
stone balance is affected thereby so as to produce improved signals on the 
local siphon recorder. This improvement constitutes a 35 to 40 per cent. 
increased possible speed of reception compared with those received from 
the same cable on a direct-working siphon recorder. 

The invention by Mr. Axel Orling of a strikingly simple yet wonder- 
fully effective water-jet relay, or ** magnifier " (Brit. Patent Specification 
No. 180,001, 1911), has, from the very outset—in trials on Atlantic cables 
—more than doubled the previous maximum speeds obtained by ordinary 
methods, In the case of one Atlantic cable—and an obtained speed 
increase of 125 per cent. on the previous maximum—the signals remained 
perfect with every contact element well defined. It stands to reason, 
therefore, that still higher speeds would have been possible had the auto- 
transmitter—which was run at its highest possible speed—been equal to 
the work. The main feature of the Orling relay or ** magnifier ” is a fine 
thread-like jet of acidulated water intersected by an arm projecting at 
right angles from the summit of the relay's suspended coil. The jet is 
strongly deflected to the right or left by any corresponding movement of 
the arm projecting from the coil. The deflected jet is made either to vary 
the resistance in a local circuit in a manner conducive to beautifully 
formed, comparatively distortionless, signals being formed on a local 
siphon recorder; or else—in the so-called make-and-break type of jet 
relay—to make and break alternately a local circuit for the working of 
any form of Morse instrument, or for relaying on into a second cable a 
fresh series of impulses. 

The Orling relay, which constitutes a hitherto unheard-of combination 
of great sensitiveness and high periodicity, will make and break a local 
circuit at high speed, with a current as low as 0-01 microampere. Again, 
that the apparatus has already secured a constant of over 1,500 millions 
is a pregnant fact such as will commend itself to all telegraph engineers. 
Moreover, it will easily be understood that the system of working here— 
which will more than double the previous maximum signalling speed on a 
cable of given length-—is possessed of another great advantage. Given 
the distance to be traversed by a cable and given the signalling speed 
required, the adoption of the Orling magnifier will enable a much lighter 
and correspondingly less costly core of copper and gutta-percha to be used 
in the cable. Another advantage connected with the Orling jet magnifier 
lies in the very low voltage necessary for actuating it on a long submarine 
cable. This circumstance tends to facilitate and simplify tho electrical 
balancing necessary for duplex working. 


Inverse Current Methods.— Furthermore, the question of increasing the 
output or load factor of long submarine cables has been dealt with in the 
development of the inverse-current method, whereby the contact signals 
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vigorously alternate in positive and negative polarity, with the usual 
earth-period spaces intervening. This inverse-current system originated, 
it is believed, in the United States 35 years ago, and has since been used 
by various experimenters. Three years ago it was revived by the late 
Mr. John Gott in connection with his improved methods for transmitting 
these inverse-currents to enable Morse working—in conjunction with 
other inventors’ highly efficient relays now available—to be carried out 
over a long linked-up system of cables and land lines. 

Mr. Gott subsequently applied the inverse-current method to the 
double key style of working used on long cables, in which equal time dots 
and dashes make up the siphon recorder code. In this latest mode of 
transmission (Brit. Patent Specification No. 22,364, 1912), Gott distin- 
guished dashes from dots by transmitting the former with impulses of 
twice the power used for the dot impulses. Thus, lower power impulses 
were used for dot signals, higher power for dashes, and the polarity of 
each succeeding signal was of reverse polarity to the preceding one, 
irrespective of power. "This mode of transmission is excellent, seeing 
that the regular alternations of polarity tend to equilibrate the electrical 
condition of the cable and to discourage the shifting.zero effect and 
consequent signal distortion. 

No suggestion, however, appears to have been made by Mr. Gott as to 
how these alternating two-power impulses were to be converted into 
legible signals at the receiving end of the cable. This rectification of the 
two-power alternating impulses as received from a cable has been dealt 
with by Mr. E. Raymond-Barker by means of his rectifying relays con- 
trolled by an OMing make-and-break jet relay (Brit. Patent Specification 
No. 27,225, 1913). The said rectifving relays not only convert the Gott 
two-power alternating currents into highly perfected siphon recorder 
signals, but, if desired, are able to re-transmit Gott inverse two-power 
impulses—or any other kind of impulses into a second cable. Mr. 
Raymond-Barker's system, described in Complete Specification No. 
27,225 of 1913 and now under experiment, gives every promise of success. 

It will be understood that whilst the relays of Mr. Brown and Dr. 
Muirhead respectively have been in active use on most of the longer 
lengths of cable, the Huertley, and still more the Orling, apparatus, being 
of comparatively recent date, have not yet been applied to the extent 
that they will be, and the same holds good with the Gott system and 
applications thereto of Mr. Raymond. Barker. When these devices—in 
one form or another—come into general operation the general efficiency 
possible of long links of cable will be enormously added to. . 

New Type Cable and its Working.—The artificial increase of inductance 
has led, as is well known, to an enormous improvement in the efficiency 
of telephonic transmission. Long-distance telephony may be said to 
have been rendered possible by ** loading." It is, therefore, urgent and 
important to ascertain whether any corresponding improvement can be 
produced in telegraph cables by the same means. This problem has been 
attacked by experiment, but with negative results. Recently the whole 
matter has been investigated by Dr. H. W. Malcolm [in THE ELECTRICIAN] 
who has discovered the reason for the apparent non-success of loading in 
telegraphy, and has shown how it may be overcome by simple means. 
His conclusions are briefly as follows : The arrival curve of current pro- 
duced at the receiving end of the telegraph cable by every battery con- 
tact at the sending end consists of two parts—a steep ` head ” followed 
by a long drawn-out “ tail.” In practice the head is so small that it 
escapes detection altogether, and signalling is perforce carried on ex- 
clusively by these tails. Now, loading may be shown to have little or no 
effect on the tail of the signal, but on the head of the signal even a small 
amount of loading produces an altogether disproportionate improvement 
in size. All that is necessary, therefore, to produce a cable which shall 
be for all practical purposes distortionless is to alter the signalling con- 
ditions so as to utilise the head instead of the tail of the wave. The 
increased inductance renders the head sufliciently great to affect the 
recorder ; at the same time the tail can be removed by reducing the size 
of the signalling condensers. As the signals are small, some form of 
high-speed, sensitive, magnifier must be employed for their detention. 
For cables of Atlantic length (say, 2,000 n.m.) the amount of loading 
which it is possible to insert on the continuous plan will suffice. Dis- 
tortion and attenuation having been overcome, the characteristic difti- 
culties in long-distance cable telegraphy are eliminated, and all the high- 
speed automatie, type printing and multiplex svstems which are em- 
ployed on land are rendered available for use in submarine telegraphy. 


TELEPHONE TROUBLES IN THE TROPICS. 


We eive below an account of the discussion which took place 


on the 25th ult. at the Institution of Electrical Engineers on 
Mr. W. LI. Preece's Paper on this subject. An abstract of this 
Paper appeared on p. 812 of our last issue. 


Sir Jous Gavey, in opening the discussion, said he had some little 
knowledge of the difficulties experienced in sub-tropical countries—say 
between 30? and 40° south latitude, There, also, spiders’ webs were a 
very serious source of trouble, Tn that case, however, the trouble was 
not caused by the spiders spinning their webs in the petticoats of the 
insulators, but by hundreds of the webs being blown from off the pampas 
erass on to the wires, The question of the perforation of lead-covered 
cables seemed to have been first brought out by John Hesketh in a 


communication to the St. Louis Congress* in 1904, when he described four 
species of beetles which perforated such cables. He (the speaker) threw 
on the screen some photographs showing that the beetles perforated the 
cable in order to lay their eggs, and not for gastronomic purposes. Re- 
garding the matter of solid joints, that was a point upon which opinions 
were rather divided. In the States it was usual to fill the joints with an 
insulatinz compound, but in. England and South America it was not. 
His reason for not filling the joints was that it was almost impossible to 
get an insulating material to expand and contract in unison with the 
expansion and contraction of the lead, and, once there was a perforation 
in the joint, he was afraid the insects would find their way through tothe 
wires in the narrow interstices between the insulating material and the 
lead. In South America they had not had much trouble with staff 
matters, and had found no difficulty in getting supervisors. What they 
did suffer from, however, was the loquacity of the people. 

Mr. W. W. Cook though it would have been an advantage if the author 
had set out the conditions under which the' apparatus he described 
was operated. Tt was very difficult to discuss the relative merits of the 
central battery and automatic systems without having any indication 
of the size of the place under consideration. "There were indications in 
the Paper that the author was chiefly thinking of comparatively small 
and isolated installations. If he had to deal with installations on a large 
scale he would find the maintenance of his attitude towards the central 
battery very difficult. He considered that the system to which the 
author pinned his faith was quite unsound. No satisfactory service 
could be given in a place of any importance when the insulation of the 
lines was so low that a standard common battery circuit could not be 
used, and nothing but harm could result by shutting their eyes to the real 
facts and not facing them. A very brief reference had been made in the 
Paper to the question of traffic, but it would have been interesting if the 
author had given them some idea as to the number of unit calls answered 
in an hour and the unit adopted. The author was not right in saying 
that Mahommedan women could not be used as operators, as would be 
seen from the photograph (thrown on the screen) showing a number of 
them actually at work. He was glad to see the author's statements about 
filled joints, which would undoubtedly do away with a good deal of the 
trouble. On the question of poles, in a recent case he had found that 
concrete poles could be made for less than half the cost of Hamilton poles, 
and no one need hesitate to use them. There was a tendency now to go 
in for covered work, the first cost of the covering being more than com- 
pensated for by the reduced cost of maintenance. The author stated 
that most of the troubles were caused bv humidity, and mentioned places 
where the range was between 80 and 90 per cent. He would like to ask 
whether that meant that it never fell below 80 per cent., and also how 
often the records were taken. Ina Paper read before the Royal Meteoro- 
logical Society, the records in the case, for instance, of Scarborough, 
showed that the mean monthly average taken over a number of years 
came out at 84 per cent., which would appear to be almost as bad as the 
cases mentioned by the author. 

Mr. W. Sr1Nc0 noticed that the author went back as far as 1867 for the 
last report of British engineers on the subject under discussion. He 
hoped there was no suspicion that nothing had been done since that time, 
but to set down that the magneto was the system that should be adopted 
certainly seemed to indicate that nothing had been done, that nothing 
could be done, and that there was no possibility of doing anything. The 
central-battery system had undoubtedly proved itself to be a good, 
efficient and economical system, and if there were difficulties in its 
applieation it was the function of tho engineer to overcome those diffi- 
culties and to apply the system. The reference to enamel wire was very 
interesting, and he would like to know what sort of material it was com- 
posed of. He had been experimenting with enamel wires for some time 
with good results. He was not an advocate of aerial lead-covered cables, 
but in the cireumstances referred to by the author such cables would be 
the ideal thing, and would enable him to give his distant subscribers as 
good a service as his underground service would give to the near sub- 
scribers. He had experimented with glass insulators and exhibited two 
specimens which answered the purpose very well, 

Mr. J. E. Kincsaury was sorry to hear of the experiences with enamel 
wire, which he had hoped would have got over at least one of the difh- 
culties. He had experienced trouble in a multiple switchboard cable, 
which could not be fonnd for quite a long time. Eventually it was found 
that moths had made their home in the wool with which the wires were 
covered. He was in hopes that enamel would enable that trouble to be 
overcome, and from what the author told them he was still in hopes that 
it could be done in a large wire. On the question of cable joints, he dis- 
agreed with Sir John Gavey. It was clearly very much better to have the 
solid joint, and they must remember that the solid joint cable was one 
of the links in the development of the completely dry-core cable. 

Mr. R. W. Wercurman did not think enough attention was given by 
the Institution to the subject now under discussion. He thought it 
would be of great advantage if there could be some coupling up between 
the Institution and the Institution of Post Office Telegraph and Tele- 
phone Engineers, the doors of which latter concern were at present 
closed to all engineers outside the service of the Government. Turning 
to the Paper, he said that the trying conditions referred to by the author 
did not apply by any means to all countries and places in the tropics. 
There were places in the highlands of the countries which were com- 
paratively dry, and in considering the construction of equipment that 
point should,be borne in mind. 

Mr. E. A. Laipraw asked whether the author intended that the class 
of equipment and apparatus which he tended to recommend should 
the same and uniform for all places. He noticed that almost two-thirds 
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of the globe was mentioned in the Paper. He agreed with the author 
that teak was the best wood that could be used in the tropics, and 
thought that it was better for all instruments than metal. The question 
-of[insulation and equipment could not be considered generally ; - each 

lace must be taken on its own merits. Regarding enamel wire coils, the 
fault mentioned was one which was very common in this country, and 
the Post Office were still getting some trouble from corrosion, but that did 
not prove that the enamel was wrong. As the author suggested, the best 
thing to do, where the humid atmosphere was such that it broke down the 
insulation of the apparatus, was to seal it up. 

Mr. A. J. SrUBBS advised Mr. Weightman that members of the Institu- 
tion of Electrical Engineers were always entitled to attend meetings of 
the Post Office Engineers, and that the Papers and the " Journal " were 
almost without exception obtainable by purchase. He really could not 
believe that the author was correct that the British telegraph engineer 
had altogether failed to understand the difficulties of the tropical engineer 
in dealing with telegraph matters. It was, perhaps, not incorrect to 
suggest that one of the difficulties was the getting of a correct indication 
-of the difficulty. With a very long experience in the design of apparatus 
and telegraph plant. he had always been impressed with that point. Tf 
they could get tropical engineers to send over samples of their troubles, 
together with the fullest explanation, then he could safely say that the 
British telegraph engineer would go a long way towards removing his 
troubles. He was rather impressed with the author's remarks concerning 
the central-battery system. 

Mr. G. MCALPINE referred to a class of line construction not mentioned 
by the author—viz., on tropical coasts. "There the disadvantages 
referred to were particularly exaggerated ; everything became encrusted 
with damp salt the whole of the time. and they were forced to use teak. 
Iron, of course, was absolutely impossible. Light copper wires 
were also impossible, and they were consequently forced to adopt the 
In contrast to the 
particular lines just mentioned, there were the lines in the hilly parts of 
the tropies, where the topography of the country was the great dis- 
advantage. Obviously, in such cases, the factor of transportation was 
the predominant one. | One very serious obstacle to the introduction of 
new and modern instruments into the Colonies was pettv jealousy 
among the native clement. As to enamel wires, he had tried every 


varity he could get in the tropics, but they broke down in about three 


months. 
Mr. H. Laws WEBB thought that many of the prime troubles would be 
cured by the use of aerial cables, which were nearly as cheap to instal 


48 open wires, and were inconspicuous, gave a low maintenance cost and 


a good service. Also, some of the troubles with instruments might be 
cared by the use of steel cases. Moreover, a good deal could be done in 
the matter of educating the subscribers. in. tropical countries. The 
system used was largely a question of the area dealt with, and, as to 
operators, that was mainly a question of administration. Good opera- 


tors could not be obtained without a properly-equipped training school 


and a competent instructor. In Constantinople they were surprised that 
Mohammedans offered themselves for the work and proved very efficient. 
Regarding glass insulators, these were very common in the United States, 
where at times the conditions were very severe. 


Mr. G. H. Nasu deplored the lack of any central point where tropical 
He suggested that perhaps the 
Association of Consulting Engineers could act as a sifter for the various 
ideas that came forward, in order to give manufacturers some standard 
idea on which to develop their energies. They often heard from tropical 
engineers that certain instruments would not work, but they must be told 
‘exactly why they would not work. 

Mr. E. O. WALKER said that instruments designed for tropical countries 
certainly needed more care than those designed for ordinary use, and one 
point to which manufacturers should pay particular attention was in 
regard to the preparation of the diagram itself. He agreed that the 
‘cable system should be complete right up to the subscribers’ instruments, 
whether the system was underground or overhead. He had experi- 
mented with the author's suggestion to use porcelain insulators with an 
oil rim, but found that the oil very soon became coated with dust, with 
the result that the insulator was then no better than without the oil. 

. Mr. H. H. Harrison said that the trouble with enamel wire in the 
Initial stages was to get a uniform coating on the small size of wire. His 
present practice was to use enamel wire silk-covered and impregnated. 
garding the suggestion to impregnate the enamel wire wound coils, he 
would advise them to consult the manufacturers of the coils before doing 
that, because the varnish might not suit the particular material used. 

Mr. R. Sempy said he was a great believer in metal case work. A good 
plan was to give such cases three coats of rubber oil enamel and let them 
Stand in a high temperature of about 150 deg. If it was absolutely 
essential to use wood, then the best to use was what was called “ scrap 
teak.” The design of instrument used in the tropics should not be 
altered too often. With regard to the receiver, he would advise the use of 
2 metal cap as well as the enamel shield. The cap should be flat inside, 
and might just as well be flat on the outside, as people found it quite 
comfortable to the ear. In the design of instruments he strongly advised 


rounding of corners, It might also be a good thing to make separate 


Ole, 


HE W. LLEWELLYN PRERCE regretted that at such a late hour it was 
possible for him to reply to the numerous points raised. He felt, 
wever, that he ought to explain two points which he had not made 

quie clear in the Paper. In the first place, when he spoke of tropical 


‘Countries, he had in mind the real damp tropical countries and not the 


vansmitters for tropical countries, having no mouthpiece but merely a | 


highlands. Secondly, he had not made it clear that in none of the 
tropical countries, with which he had dealt, had they a switchboard which 
really deserved the name of an exchange. Columbia was the largest at 
present, and that only had 1,500 subscribers. That, of course, made all 
the difference on the question of central’ battery and automatics as 
against magnetos, and when one thought over the sizes of the installa- 
tions in question he felt sure that even Mr. Cook would agree that he was 
right in going in for magnetos. In reply to Mr. Slingo, he would point out 
that engineers at the present time were very little better off than their 
predecessors were in, say, 1867, because the manufacturers did not in any 
way realise what the damp heat, the insects and the vegetation really 
meant. | ; 


CORRESPONDENCE. | 
ACT DS 
MUNICIPAL HIRING UNDER A TIME LIMIT. 
TO THE EDITOR OF THE ELECTRICIAN. 


ÑIR: It seems to be generally agreed that electric cooking 
develops very slowly, and that a means of obtaining apparatus 
on hire affords tlre best way of improving the situation. The 
supply authority being more interested in the matter than the 
private trader, it is natural to look to this body to make the 
move. This brings us straight to the chief difficulty in the 
problem, for excluding London and some small towns and 
country districts, the authority is in most places the Corpora- 
tion, and anv attempt to obtain powers to hire out apparatus 
is met by a vigorous protest from the local contractors and 
retailers who are important ratepayers i | i 

While regretting this result, I must own to some sympathy 
with the retailers. They naturallv look at the gas industry, 
where the hire and sale of apparatus has been extensive. Here 
in Edinburgh, for example, the gas authoritv, a publie body, 
owns a large retail shop and hires out and fixes cooking stoves 
for nothing. Of course, no retailer stands a chance, and when 
a very modest proposal was put forward bv the Electric Com- 
mittee to hire out apparatus, the whole trade was up in arms. 
regarding the suggestion, perhaps not undeservedlv, as the thin 
end of the wedge. 

Some universal self-denying ordinance on the part of the 
Corporations seems necessary, in order to remove the fears of 
the retailers. More safe-guarding clauses in individual bills 
are not sufficient. They may easly be weakened or modified in 
subsequent bills, and the trade, which may have gone to large 
expense in building up a business in a new line, finds the busi- 
ness destroyed. The example given above is an extreme case, 
but any hire svstem is liable to the suspicion that the charge 
for the apparatus is not a proper and directlv profitable one. 

Perhaps a practicable and effective safeguard may be found 
in the setting of a time limit to the period of hire. Let the 
lighting authority hire out everv sort of heating and power 
contrivance at ary price that will ultimately pay, but let such 
hire be limited to a period of some six months, with suitable 
penalties on both. parties in the event of míraction. This 
would give complete satisfaction to the plea that the consumer 
wishes to give the method a trial, and anv continual loan after 
a fair trial has been made causes the arrangement to become 
simplv a system of jobbing. Most of the gas companies and 
committees job their cookers at a heavy loss, but even if fairly 
done, the jobbing svstem is a departure from the ostensible 
reason for hiring out. The same arguments apply to the case 
of electric motors. Many people, wishing to try electric 
driving, would welcome the opportunity of getting a motor on 
trial at a small cost, while their existing engine is retained in 
case the new method does not please. But after a proper 
interval they may quite well be required to buy a motor of 
their own, and similarly the man who has tried a kitchen range or 
a vacuum cleaner and wants to continue, should go and buy one. 

Although such a change of apparatus may appear to be a 
little clumsy, the consumer is better off than 1£ he had to buv 
in the first instance, for he gets his trial at small cost and no 
risk to himself, and has a far better idea of the size and kind of 
thing he wants after actual use. Most people would like to 
have the chance of changing a purchase after six months for 
something a little different. Moreover, the lighting authority 
locks up less capital in apparatus, since the articles return 
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ot heating and.power is quite as well furthered. Lastly, the 
trade is completely safeguarded, no matter how cheaply the 
goods are lent on hire, and the more the hiring out is pushed, 
the better their trade will be. I venture to offer this as a 
practicable and generally advantageous solution of the present 
difficulty —I am, &c., LEE i 
Edinburgh, March 26. Francis G. BAILY. 
P.S.—After writing the above, I received your issue of this 
week, which describes a new move in the direction of combining 
the interests of the supplv authoritv and the contractor. The 
Glasgow scheme proposes in a small way to carry out my sug- 
gestion, in that it allows of a temporary loan of apparatus to 
consumers under exceptional circumstances. Evidently the 
committee has felt that it is politic to proceed warily, but I 
trust that the circumstances will eventually become regular 
instead of being exceptional. The other part of the scheme, 
that of a large showroom, is much needed, and it is most easily 
carried out by the supply authority, so long as the interests of 
the contractor are properly safeguarded. Some years ago I 
proposed some such plan to the trade in Edinburgh on a co- 
operative basis and independent of the supply authority, in 
order to get rid of the dismal collection of fly-blown fittings, 
always the same things, which every contractor thinks neces- 
sary to suspend from the ceilings of his offices. But it fell on 
deaf ears, and the fittings are still there, rather more tarnished 
and fly-blown. I hope Glasgow will make it a success, and that 
other towns will follow suit. | 
There is still a difficulty about the retailing of electrical 
appliances such as kettles, fires, vacuum cleaners, and such like, 
which require no contractor for their erection, and may be 
bought long after the house has been wired. It will be unfor- 
tunate if these are excluded from the showroom, as they are 
just the goods in the use of which the public require educating ; 
but it will be still more unfortunate for the ironmonger if these 
are sold at the showroom. Possibly sales in these will not be 
allowed, but a sample stock be kept for education purposes and 
for short loans. I have some misgivings about a showroom 
with a sales counter, and fear that without very careful hand- 
ling it will become a genuine grievance to the trade. FG. p. 


[ We fear that the practical objection to limited hiring (though 
certainly a step in the right direction) is that the consumer will 
not like it so much as unlimited hiring. He naturally prefers 
to be able to dispense with an apparatus at any time.—Eb. E.] 


ELECTRICAL DEVELOPMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: My attention has been called to the Leading Article 
in the Commerce and Industry section of your publication, in 
the issue of February 19th, and I thank you for the publicitv 
thus given to the movement we have on foot for a National 
Electrical Week. Your hope expressed in the article “ that 
events may so transpire that the Municipal Electrical Develop- 
ment Committee may be able to persuade manufacturers, 
supply houses and contractors to co-operate with it in institut- 
ing a general electrical demonstration," &c., is a particularly 
happy thought. 

We have written Mr. J. W. Beauchamp, the honorary secre- 
tarv of the I.M.E.A. Development Committee, suggesting that 
the National Electrical Week be made international in its 
character. While we, of course, would not undertake to direct 
the movement on your side of the water, the same plans might 
be carried out simultaneously and both countries would get 
the benefit of the enthusiasm to be aroused by the fact that 
the United Kingdom and tle United States were holding an 
electric prosperity week at the same time. : 

Possiblv an article along this line 1n your April issue would 
help to crvstallise the idea. 1 am doubly interested, being an 
Englishman and engaged in this development work in America. 

Again assuring you of our appreciation of your good wishes.—- 
We are, &c., 

| THE Society FOR ELECTRICAL DEVELOPMENT, 
New York, March 19, 1915. J. M. WAKEMAN, 
Genera] Manager. 
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quickly into their hands, while the spread of the use of current | VOLUNTARY ENLISTMENT.—APPEAL FOR MORE_RECRUITS. 


———— 


'. TO THE EDITOR OF THE ELECTRICIAN.. - - 


Sır : The War Office has approved of a Recruiting Scheme which can 
only be effectively carried out, if taken up and supported by the whole. 
Press T have been authorised to act as the instrument for enlisting the 
co-operation of every daily and weekly journal in the United Kingdom,. 
and to approach editors with the request to publish, free of cost, in every 
issue of their papers, for one calendar month, from Saturday, March 27, 
the Registration Form at foot, and to agree to the following procedure in 
connection therewith :— . l 

1. The Forms, when duly completed, to be returned to the issuing paper 
in envelopes marked ** Recruiting," and the names and addresses of pro. . 
spective recruits to be published daily or weekly in the columns of the 
paper. 

2. The returned Forms to be forwarded daily or weekly to the Honorary 
Organiser, c/o Recruiting, 39, St. James’s-street, London, S.W., where 
they will be scrutinised and tabulated into districts in accordance with 
the existing recruiting areas, prior to being despatched to the various. 
Regimental Districts. 

The total number of Registration Forms assembled by this method will 


be published at the end of the month as well as the number of recruits. 


enrolled by each journal. It is evident that the success of the scheme 
depends primarily upon the public-spirited generosity of newspaper 
proprietors, who are asked to give valuable space gratis, and upon the 
editorial support which the scheme will receive. 
letter has been officially sanctioned. 
Francis TRrPPEL, Honorary Organiser. 
39, St. James s-street, London, S.W., March 25. 


APPEAL FOR RECRUITS. 


"Tug ELECTRICIAN " REGISTRATION FORM. 


I HEREBY DECLARE that I am of military age (19'to 38) and willing to- 
enlist in His Majesty’s New Army when called upon to do so by the 
Military Authorities. 

Write f Full Name 3: reo PSpE eR CHE QU tuataaicuasnerecnwsonercenescioen: 
Distinctly... Full Address 4:521: eror per rr euo nna hU r a Ros rein inn ran aX PS e 


€€8»06009206900969€009090809900909002095009099980Ga0000960080»8€0908299090209 


This form, when completed, should be returned in stamped envelope, 
marked “ Recruiting," to THe Evectrician Offices, Salisbury-court, 
Fleet-street, London. 


—  —— 


INDUSTRY AND SCIENCE. 


A meeting was held on Thursday, the 25th ult., under the 
auspices of the Institute of Industry and Science, at the 
Mansion House, to discuss the working conditions on which 
British industry at present operates. The chair was taken by 
Mr. F. Warner. 


Mr. F. Warner (president of the Silk Association of Great Britain) 
said that the object of the mecting was to bring about closer co-operation 
between science and industry, which was so vitally necessary to the 
welfare of the country at the present juncture. There was nothing 
radically wrong with our industries or our scientists, but owing to lack 
of organisation the two were not working together as they should. 

Mr. J. TAYLOR PEDDIE, vice-president of the Institute of Industry and 
Science, delivered an address on the '' Influence of Science on Political 
Economy." Science and scientific knowledge. he said, were the basis of 
all production, and Protection could not in itself be sufficient as a means 
of increasing the productivity and efficiency of industry. Industry had 
now como to be controlled by technologists. : While in Germany there 
was one university trained chemist for every 15 men engaged in the 
chemical industry, and in Germany's industry as a whole the ratio was 
one to every 40 men employed, in Great Britain there was but one 


university trained chemist for every 500 men engaged in the various - 


industries. It was, therefore, seen that, irrespective of the economic 
positions, Germany could easily out-distance British industry, and, in 
fact, was doing so prior to the declaration of war. The speaker then 
went on to deal with the cause of the great rise in certain British indus- 
tries, and instanced the cotton and woollen industries. lt was shown 
that the basis of the rise in these industries was due to the knowledge and 
scientific inventions, of which at that time we had a considerable monopoly. 
Again in the iron and steel industries similar conditions prevailed, while, 
in later times, the German chemical industry was the outcome of the 
scientific researches of her chemists. "There was, however, in Germany 
& certain amount of protection for the chemical industries. 

Sir Paire MaaNvs, M.P., said that we had as efficient scientific men 
here as could be found in Germany, and he ascribed the commercial 
success of Germany to the superior organisation of the German people. 

Col. C. G. CASSELL, president of the Institute of Technologists, referred 
to the fact that the new British Dyc Company did not possess a single 
scientific man on its board of directors, and anything more foolish and 


futile than this would be hard to imagine. Although he agreed that the - 


purely professional man on a board of directors would be useless, there 
were plenty of well.trained scientific men available who could act with 
advantage on such a board. It was impossible to get properly trained 


men unless sufficient inducements were offered, and in this c onnection he 


The publication of this. 
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‘This could only be done by the application of science as advocated by 
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described in the agreement, and thereby commit a breach thereof ?— Yes. 
No damages. l 

Was it agreed between: plaintiff and Mr. Godfrey Isaacs on Oct. 25, 
1911, that plaintiff's territory should be extended to South Africa ?— Yes- 

Did plaintiff do work and render services for and at. request of defen- 
dants in and about procuring business for defendants in South Africa ? 
If he was employed, did defendants promise to pay for such work ?—Yes, 
and there was an implied promise to pay for such work at the same rate 
as was paid for the work in Australia. 

Did the plaintiff do work and render services for and at the request of 
defendants outside the scope of his agreement ?— Yes, and £300 would be- 
reasonable remuneration for such work. 

Was plaintiff guilty of misconduct or any breach of agreement which 
justified his dismissal.on Jan. 13 ?—No. 

What damages have been sustained by the plaintiff if the chance of 
renewing the agreement for a further term of three years is taken into- 
account, and what damages if the chance of renewal is not taken into. 
account ?—£2,340 in the first case and £640 in the second. 

Are defendants entitled to damages on the counterclaim ?—No. 

After legal argument on the points raised, Mr. Justice Avory entered! 
judgment for plaintiff for £300 and £2,340, and also for plaintiff on the 
counterclaim. Judgment was also entered for plaintiff for the sums: 
admitted on the pleadings (£35 odd and £82 odd), and on the account 
mentioned in the pleadings, and for such sums as were due to plaintiff 
in the taking of the account. With regard to the meaning of the ex- 
pression in the contract that plaintiff should receive à commission of 
5 per cent. upon the gross value of all sales effected by the company 
within his territory, in his opinion in the taking of that account that 
expression must be construed to mean the contract price for the apparatus: 
erected by the company. He rejected the application that judgment 
should be entered for the company on the first finding. "There would be 
the ordinary costs, and a stay of execution was granted. 


read out a Government advertisement asking for fully trained and 
accurate analyste at a salary of £2 per week. Untilit was realised that 
proper co-operation between theoretical and practical chemists was 
essential to success we should be gradually dropping behind our com. 

itors as a commercial nation. d 

Lord PoRTSMOUTH, in proposing a resolution to the effect that the 
meeting heartily approved of the efforts of the Institute of Scienco and 
Industry in promoting a closer co-operation between industry, science 
and finance, thought that on the completion of the war the vast unem- 
ployment that would occur on the Continent would result in the dumping 
cf foreign goods at undercut prices into the English markets, and the only 
way to meet this was to put our industries on a proper footing. 


previous speakers. 
The Hon. T. MACKENzIE (High Commissioner for New Zealand) said 


that the pinch of necessity had not been felt in this country, so as to 
necessitate proper organisation of our industries. In New Zealand the 
necessity for organisation had been felt, and the Government had brought 
about the application of scientific principles to their industries, more 
particularly in agricultural work, so that at the present time a very 
satisfactory state of affairs existed. 


IPSWICH ELECTRICITY SUPPLY EXTENSIONS. 


EE eters 


Extensions have recently been completed and put into operation 
whereby the whole of the eastern district of the town, which is largely 
residential, has been provided with an electric supply from four-wire 
three-phase low-tension mains, the pressure being 400 volts between 
phases and 230 volts from any phase to neutral. Already 5:2 miles 
of mains have been laid. The district is supplied from two brick- 
built static transformer sub-stations, which are fed from duplicate 
three-phase feeders at 3,000 volts. On their way to the eastern 
district the duplicate feeders, which are each 2°75 miles long, are 
looped into a rotary converter sub-station in the foundry district, 
designed to supplement the existing continuous-current supply to 
the consumers in that neighbourhood. 

The three-phase supply at the power station is at present provided 
by a rotary converter running inverted on the direct-current supply, 
and having a normal alternating-current output of 312 k.v.aà. As a 
stand-by for this, there is a 300 k.v.a. three-phase alternator con- 
nected to one of the original Reavell tandem compound three-crank 
engines running at 375 revs. per min. Automatic voltage regulation 
is provided on both the rotary and alternator by means of a 
Taylor-Scotson regulator, this being the third of that make of 
regulator installed at Ipswich. The two rotary converters in the 
foundry district sub-stations are arranged for a normal output of 
250 kw. The whole of the generating and converting plant has been 
supplied by the British Westinghouse Electric & Mfg. Co., and the 
main switchboards have been supplied by the Switchgear Construc- 
tion Co. The transformers in the static sub-stations have beca 
supplied by Messrs. Ferranti Limited. 


London County Council v. Islington Asssssm»nt Committ2». 


On Friday, formal judgment was given by the House of Lords in this 
rating appeal which raised an important point as to the assessment of 
tramways. The question was whether the London County Council were 
entitled to a mandamus calling upon Islington Assessment Committee: 
under sec. 47 of the Valuation (Metropolis) Act, 1869, to appoint a valuer 
to make a provisional valuation list showing the reduction in the ratable 
value of the County Council tramways in Islington owing to the compe- 
tition of motor-omnibuses. A Divisional Court had ordered a mandamus. 
to issue but (by a majority) the Court of Appeal discharged the order. 
Legal arguments were delivered in February when the appeal was allowed 
(see THE ELECTRICIAN for Feb. 26). i 

In delivering judgment, Lord PARKER or WADDINGTON said that. the- 
first point to be decided arose by reason of the imperfect draftsmanship- 
of sec. 47 of the 1869 Act. The aim of the Act was to make the decision: 
of the Assessment Committee (or of the quarter sessions on appeal from. 
it) final on all questions of fact and to allow appeals to the High Court on 
questions of law only. He could not find any justification for the pro. 
position that there should be first prima facie evidence that the heredita- 
ment had been increased or reduced in value. The duty of the overseers 
to prepare a provisional list on the written requisition of a ratepaver was 
purely ministerial and they were not at liberty to refuse to comply with 
such requisition if made bona fide. Also, on the failure of the overseers 
to prepare a provisional list the duty of the Assessment Committee was 
purely ministerial, and they could only refuse to comply with the rate- 
payer’s requisition if such requisition were frivolous or mala fide, and on, 
motion for a mandamus the only question was the bona fides of the re- 
quisition. To bring sec. 47 into operation there must be an increase or 
reduction in the value of the hereditament in the course of the year of the 
quinquennial period in which the provisional list was applied for, and it 
must be due to some such cause as referred to in the section. The values. 
to be compared were the value of the hereditament when the provisional 
list was made and the value of the same hereditament in the valuation: 
list for the time being, and the cause referred to in the section must be a 
cause operating during the vear in which the provisional list was applied’ 
for and specially affecting the hereditament: or hereditaments of the same 
class, and not generally affecting all hereditaments within the same area. 
He agreed with the Court of Appeal that for the purpose of the inquiry 
under sec. 47 the existing circumstances and conditions must in every 
case be compared with those circumstances and conditions which pre- 
vailed at the time the valuation was made. At the same time the cir- 
cumstances and conditions existing at the beginning of the year in 
question might for many purposes be material. In that case the cause 
of the alleged decrease in value was said to be the competition of motor- 
omnibuses, and that was such à cause as was contemplated in the section. 
as it had operated during the year in which the provisional list was applied: 
for. In considering whether and how far the value of the tramways had 
been affected by that competition, the gross receipts and workinz ex- 
penses of that part of the tramway undertaking to which the question 
related, both at the time of the making of the provisional list and at the 
time the valuation appearing in the quinquennial list at the beginning of 
the current year of the quinquennial period was made, and also any: 
variations between those dates, must be taken into consideration. The: 
amount which a hypothetical tenant would give by the ycar for the 
tramways would depend rather on net than gross receipts and motor- 
omnibus ¢ompetition might have affected net receipts either by dimin- 
ishing gross reeeipts or increasing the expenses necessary to earn them. 
On the other hand, the course of events since the valuation appearing in 
the quinquennial list was made, might show that the diminution in net: 


LEGAL INTELLIGENCE. 


aurea Pra 
Hamilton v. Marconi's Wireless Telegraph Co. (Ltd.) 


Mr. Justice Avory entered judgment on the 25th ult. in this action, by 
which plaintiff claimed an account of sums alleged to be due to him under 
an agreement, by which he was'to receive, as sole agent of defendant 
company, commission at 5 per cent. on all sales effected by them in 
certain British colonies (including South Africa and Australia), and 
damages for the alleged wrongful determination of that agreement by 
defendants, and for wrongful dismissal. Defendants denied that they 
employed plaintiff under the agreement as alleged, and contended that 
they were justified in dismissing him owing to misconduct. 

he hearing occupied several davs and much evidence was given. Mr. 
Duke, K.C., summed up the case for defendants. As to the claim for 
P nae remuneration for extra services, he contended that defendants 
x Ww adequately compensated plaintiff, although they had never agreed 
nat plaintiff should be so remunerated. Plaintiff's dismissal was amply 
Justified, as plaintiff had broken his agreement to act as defendants’ 
whole-time agent, and the suggestion that Mr. Godfrey Isaacs knew of and 
acquiesced in such a breach was untrue. 

Sir EDWARD CARSON (for plaintiff) contrasted plaintiff's position before 
i agreement with that since his dismissal. He alleged that defendants, 
tae taken advantage of the connections, introductions and skill of 
p ri who had previously been a dangerous rival. improperly found a 
pretext for his dismissal, accusing him of fabricating documents and 
Orging diaries, 

; JRDSHIP summed up the case and left certain questions to the 
jury, which were answered follows :— : 

d defendants fail to afford plaintiff all possible assistance in their 
Power to enable him to do business on their behalf in the territories 
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receipts was in the nature of a fluctuation which would not influence the 
mind of the hypothetical tenant. | 

Lord Atkinson concurred, and Lord Sumner gave judgment to the 
same effect. f 


Lord Parmoor also read a judgment (in which the Lord Chancellor 
concurred) to the same effect.. | | 

The House allowed the.appeal and restored the order of the Divisional 
Court, but altered the form of the writ by omitting all direction to show 


a reduced value. There should be no costs of the appeal or in the Courts 
below. 


Herbert Morris (Ltd.) v. Saxelby. 


The Court of Appeal (the Master of the Rolls. Lord Justice Phillimore 
and Mr. Justice Joyce) recently heard legal argumenta in this appeal of 
plaintiffs from a judgment of Mr. Justice Sargant (reported in THE 
ELECTRICIAN for Nov. 6, 1914). The case raised an important question 
as to service agreements, and plaintiffs failed in their application for an 
injunction. 

Sir R. Finlay. K.C.. Mr. A. J. Walter, K.C.. and Mr. Healy, K.C., ap- 
peared in support of the appeal; and Mr. Mark Romer, K.C., and Mr. 
Sheldon for respondent. 

Sir R. FixLaY contended that, having regard to the nature of plain- 
tiffs’ business the covenant in the service agreement in question was not 
too wide for plaintiffs’ protection, and could not and ought not to be con- 
strued as in restraint of trade. 

Mr. Mark Romer contended that the decision of Mr. Justice Sargant 
was right, that the covenant was too wide, and, therefore, invalid. He 
agrecd that, speaking generally, every emplover was entitled to have & 
covenant which would prevent his emplové disclosing trade secrets with 
proper limitations of time and space ; but he submitted an emplover was 
not entitled to a covenant which would prevent the employé from using 
the skill and business training which he had gathered in the course of his 
employment. 

Their Lordships reserved judgment. 

On Wednesday the Court (by a majority) dismissed the appeal. The 
Master of the Rolls and Mr. Justice Joyce held that the covenants in 
question were wider than was necessary for the protection of plaintiffs’ 
business and were unreasonable in the circumstances. They, therefore, 
held that the decision of Mr. Justice Sargant was right, and that the 
appeal should be dismissed, with costs. 
© Lord Justice Phillimore dissented, expressing the opinion that the 
covenants were not too wide for plaintiffs’ protection, 


Patent Revocation. 


Last week the Court of Appeal (the Master of the Rolls, Lord Justice 
Phillimore and Mr. Justice Joyce) commenced the hearing of the appeal 
of Wetcarbonizing (Ltd.) from a judgment of Mr. Justice Warrington 
dismissing their petition for revocation of lettera patent No. 10,370 of 1912, 
granted to John E. Jameson, Oliver H. Valpy and Edmund A. Buckle 
for `“ Improvemets in the treatment of peat and the like," One of the 

claims of the patent was as follows : " In a process for the extraction of 
water from peat and like substances passing an electric current through 
a pulp of the same heated to a temperature of at least 100 C. under a pres- 
sure such that no steam is produced substantially as described." The 
appellants applied for revocation of the patent upon the grounds that it 
was invalid from want of utility and insuthiciency of directions. It was 
` proved that the water in peat was partly free and partly combined in the 
‘form of "© hydro.-cellulose," and that the combined water could not be 
got rid of by pressure as the free water could. Prior to the patent it had 
‘been suggested that the water could be removed by the use of a com- 
` paratively high temperature and pressure. The patentecs (the respon- 
dents) alleged that the result could be attained by the use of an electric 
current (the voltage of which might vary within wide limits) at a lower 
temperature. Petitioners contended that the only result obtained by 
the use of the current was due to its heating effect. Mr. Justice War- 
rington held that the specification described a process in which the 
electric current was used to effect the decomposition of the “ hydro- 
cellulose " without recurrence for that purpose to heat, while the earlier 
process held depended on the effect of heat alone; that the process was 
useful; and that the directions were not insufficient. He accordingly 
dismissed the petition with costs, and granted respondents a certificate 
of validity. Hence the present appeal of the petitioners. 

Mr. Walter, K.C., Mr. Colefax, K.C., and Mr. Frost appeared in sup- 
port of the appeal ; and Mr. Bousfield, K.C., and Mr. J. Hunter Gray for 
respondents. 


C. Miller v. Telford, Grier & Mackay. 


In the first Division of the Court of Session, Edinburgh, last week 
(before the Lord President and & jury) pursuer sought to recover £500 
damages in respect of personal injuries.  Pursuer, who was employed by 
a tirm of lift makers, was engaged on July 8, 1914, in fitting up a lift at a 
house where defenders were installing electric light.  Pursuer was working 
at the bottom of a shaft and defendants’ workmen were engaged at the 
top. A brick was dropped down the shaft, and, striking pursuer on the 
head, inflicted serious injuries, and pursuer alleged that the accident was 
due to the negligence of defenders’ workmen. Defenders repudiated iia- 
bility, and pleaded that pursuer contributed to the accident by contri- 
butory negligence.  Pursuer was aware of the operations, and knew that 
there was some risk of a brick falling down the shaft. Defenders pleaded 
that their workmen exercised every care in the execution of their work. 


After hearing evidence, the jury returned a unanimous verdict for 


pursuer, and assessed the damages at £130. 


26929 Mitne. Gsorcs, Levy & TUCKER. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the s ifications recently published have pem 

specially compiled by MESSRS. MBWBURN, Filis & PRYOR, Chartered 

P and 7. rag oh ape ed Hes aod : ii a P alexi Agents, 
henever ate applied for differs from e on whi 

at the Patent Office the former is given in brackets after the title. application was lodged 


1913 SECOS i 
ethod and means for ‘pari 
measuring electrical quantities. comparing and/or 
Means for comparing and/or measuring electrical quantities, consisting of a single 
wound and a double-wound solenoid so disposed in relation to two astatic pairs ot 
magnets or to the integers of a single astatic pair of magnets mounted on a common 
spindle. that the magnetic fields of such solenoids act on the armature forr.ed by such 
magnets at right angles to each other. 
27,554 Dawson & BuckHAM. Distant control of gun sights and turrets. 


1914 SPECIFICATIONS. 
2,089 British THoMsor-HovsroN Co. (G.E. Co. of America.) 
(Cognate application, 11.943/14.) 

Electromagnetic switch, of the type in which the movable contact is pivoted on 
the armature and controlled by a wiping spring, in which the last portion ot *he 
closing movement prior to the engagement of the contacts takes place in opposition 
to the wiping spring. 

3,295 JacoBv. Motor-car starting and lighting sets. 

4,470 West. Cases or holders especially intended for carrying electrical batteries upon 
motor-cycles. j P 

4.627 CHALIER. Electric lampholders and reflectors. (22,3/A3.) 

4.713 GLEDHILL. ‘Workmen's and like time recorders. 

5.351 WARTHEN. Electrical train-controlline system for railroads. 

5.354 CADENEL. Electrically-controlled locks. 

5,511 Hotm-HANSEN. Electric compound transformers. (5/3/13.) : 

An electric booster, or compound transformer for single or nolvphase alternating 
current. having stationary, primary and secondary coils, with a series coil placed on a 
separate part of the core, and a movable armature without coils. dividing by its move- 
ment the magnetic fiux induced by the shunt coil into two branches. the one inducing 
a current in the series winding, the other having no induction action whereby the 
secondary E.M.F. is caused. ] 

5.513 J. P. Hare & Co. & Niftp. Electromagnetic brakes. clutches and the liike. 

5.583 BuRNsIDE & WaLLAcsE, Method of making electrostatic condensers. 

5.616 Hackinc & HAMLEY. Make-and-break switches. 

6,668 Smitu. Means for transmitting and receiving messages and exhibiting signals 
electricallv. 

6.853 Owen & Damey. Incandescent electric lamps. 

6,867 CoLttiz. Combined mechanical support and electrical connection for electrical 
fans. * 

10.733 SANTOSTEFANO DELLA CERDA. Electric light switches shining in the dark. 
(5:6/13.) 

11,404 Gites. Electrical condensers and the manufacture thereof. (3/6/13. Addition 
to 10.895.14.) 

14,595 Gor»scu:tior. Mechanical selector for electromagnetic waves applicable to wire- 
less telezraphic receiving apparatus. (29/12/13.) 

The provision in a wireless telegraph receiving apparatus of a rotating oscillating 
or vibrating commutator arranged to put the antenna into and out of operative 
relation witn the receiver at a frequency equal to or a multiple or sub-multiple of that 
of the train of waves to be received. 

19.122 Worsnop. Electric switches for switchboards. 
22.270 Orsson & PLEIJEL. Construction and arrangement of self-induction coils for use 
in duplex telephone systems. operating on the “ Pupin ” principle. (11/11/13.) 
The employment in self-induction ccils for duplex telephone connections arranged 
on the Pupin system. of two double coils inserted in each one of two double lines and 
combined in such a way that the duplex line is loaded by self-induction from the 
leakage fields set up between the two coils by the currents in the duplex line. 


Electric switches. 


APPLICATIONS FOR PATENTS. 


NoTg.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application an asterisk is affixed. 


February 22, 1915. 
2.798 TURNBULL, JUN. & Darton. Gearing for eiectric motors for traction cr other 


OSes. , 

2.82] CARTWRIGHT & BALL. Increasing the oscillations in and frequency of electrical 
circuits. 

2,838 Hatton. Brakes for tramway and railway vehicles. - 

2.841 B.T.-H. Co. (G.E. Co.. U.S.) System of electric ship propulsion. 


. February 23. 1915. 
2,883 Oates. Conduits for electric cables and the like. 
2,888 WAKEFIELD. Automatic and electric block signalline section. » 
2.894 READETT. Heating tools or dies by electricity, as stamping-press tools and the like 
2.897 BRETTELL. (Charles Wesley Leffler, U.S.) Electric railway systems.* 
2,902 LEATHWOOD. Coin automatic electric control. 
2.928 HouGH & Harrison. Electric light fittings or brackets. pea Se 
2,934 MELLERSH-JACKSON. (Samuel Isaac Posen, U.S.) Portable electric lights. 

(Addition to 18,809/14.)* 


February 24. 1915. . 
2,968 TUCKER & CRABTREE. Coversor protectors of electric switches 
parts or members, and manufacture of thesame.* 
2,969 WaATERHOUSE. Sockets for plue and socke: electrical connections. 
2.982 Cowrer-CoLes. Process for coating metal plates and the like. 
2.984 CowPER-CoLEs. Mandrels for use in the electrolytic production of metal tubes 
and the like. 
3.001 Hort. Oilcircuit-breakers. l 
3,002 MibGLEY & VANDERVELL. Lamp-signalling arrangements. . : 
3,003 MipGLEY & VANDERVELL. Electric switches for motor car and like horns. 
3.007 SicNAL C.M.B.H. Protrudable receiver for subaqueous signalling. (Addition to 
16.298/13. 25/2/14. Germany.)* " 
3.014 Contet & Pico. Electric lighting devices for vehicles. (25/2/14, France.) 
February 25. 1915. 
3.032 GRANT & Wititams. Rails for tramways. 
3.041 Davis & Son (DERBY) & Davis. Miners’ safety lamps. 
3,051 QGoorgr. Electricaily-heated iron. 
3.082 Cox & O'DONNELL. Onerating and controlline electric switches. 
February 26, 1915. 
3.106 S-HascHkE. Electric lamp holders and similar couplings. 
3,120 Krein. Electric iron direct supply stand. 
3.122 NEwMAN & NEWMAN & Sincrair. Magnetic compasses. 
3 


or other electrical 


electrolytes are employed. 


Aree February 27, I915. f 
3,172 ForsytH. Signalling on rai'ways. tramways, and the like. 
3,213 Foster. Device for anchoring electric cables and wires.* 


,132 Marino. Electrodes for use in electrical accumulators wherein tw» diferent 
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AN INTERNATIONAL ELECTRICAL WEEK. 


903 


many of the preliminaries upon which a movement of this 


196 | kind is cssentially based. With Mr. WAKEMAN'S proposal 


hefore thcm, we helicve ihat the work of the Development 
Committce of the I.M.E.A. will be considerably advanced. 
We have already pointed out that exclusively American 
methods do not appeal in this country, and doubtless Mr. 
WAKEMAN himself hes this in view when he states that his 
society would not undertake to direct the movement over 
here; but the schemes of both parties might be simul- 


-- 200 | taneously carried through, and our country would derive 


a greater amount of general benefit than if the attempt 
were made independently. 
The date for the American National Electrical Week has 


909 | not yet been settled, and possibly some difficulty may arise 


this year in arranging for the British and American weeks to 
coincide. In our case it may not be feasible to undertake 
the event until the conclusion of peace, and we think that 


In our issue of February 19th we commented in this | probably the Development Committee will agree with this 


column upon the formation of the Society: for Electrical 
Development in New York and the proposal of this body to 
institute a national electrical week, the object being to 
stimulate public interest in the domestic electric service. 
In our Correspondence columns this week will be found a 
letter from Mr. J. M. Wakeman, the general manager of the 
Society for Electrical Development, which comments 
favourably upon our suggestion that the Development 
Committee of the I.M.E.A. should put itself into touch with 
the American organisation with the object of obtaining 
information and details of propagandist work which would 
assist it in popularising electricity supply in this country. 
Mr. WAKEMAN goes still further, and makes the admirable 
Suggestion that the National Electrical Week movement 
should be carried out simu Itaneously in the United States 
and the United Kingdom. It will be seen from his letter 
that he has brought the matter to the notice of Mr. J. W. 
BEAUCHAMP, the chairman of the I.M.E.A. Development 
Committee. It remains now for electrical men who have 
this section of the industry in hand in this country to co- 


Operate, with the object of putting this proposal into effect. 


Having regard to the new situation created by the war, 
the institution of a basis of co-operation between British 
and American interests, engaged in the popularising of 
electricity supply, would, we think, be of great benefit to 
the electrical industries of both countries. As we pointed 
out m our leading article of February 19th, it should be 
Possible during the present days of the war to get through 


view. Obviously, our American friends: could not be 
expected to put off their show until we ourselves are ready, 
but in any ease the trade customs of the two countries are 
not so greatly dissimilar as to prevent the coincidence in 
both countries of so important an event as an International 
Electrical Week. 

From the Press point of view we are confident that the 
movement will be given every encouragement, and, speakin g 
for ourselves, we shall do everything we possibly can to 
obtain any information required from the other side, and 
also to give publicity throughout the industry to the scheme 
as it progresses. 


SS a EE SO TEESE) 


X-Ray Inspection of Steel Castings.—A method of detect- 
ing flaws in steel castings by means of X-Rays is recorded in the 
“ General Electric Review " for January. A steel casting, 
2} in. thick and weighing 1 ton, received at the Schenectady 
works of the General Electric Company (of America), was 
found, when it had been machined, to have some small imper- 
fections in it, extending over an area of 5 in. long by 11 in. in 
width. It was sent to the research laboratory to find out if 
any further imperfections could be discovered by means of an 
X-Ray examination. A Seed X-Ray plate was fixed im- 
mediately behind the casting, and the plate was backed by & 
large sheet of lead. A Coolidge tube was set up 20 in. from the 
plate, and an exposure of two minutes was given. The radio- 
graphs revealed that there were further holes in the interior 
of the casting. A punching taken through one of these holes 
confirmed this. Accordingly it seems that a very valuable 
method of testing certain castings is available, although perhaps 
the cost of the apparatus may be comparatively high. 
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IMPORTS AND EXPORTS OF ELECTRICAL 


MANUFACTURES. 
For the week March 22, 1915, to March 27, 1915. 


In view of the increased interest which is being taken in the subject of 
the importation into and the exportation of Electrical Manufactures 
from the United Kingdom, we resume our weekly lists. (See also note 


&t foot of Exporta.) 
IMPORTS. 


FOLKESTONE.—France: Elec. glow lamns. 16 pkgs.; wireless material, 32 pkgs. 

GoorLE.— Sweden. Carbon electrodes, 18 pkgs. 

Hurr.—Norway ; Telegraph poles, £1,465. : 

Lonpon.— Switzerland : Carbon candles, £522. U.S.A.: Carbon candles, £22; elec. 
machinery, £490 ; elec. lamps, £104 ; wire and cable, £567; unenumerated, £645. Holland - 
Elec. lamps, £1,062 —103 pkgs.; glow lamps, 12 pkes.; lamp parts, £6; machinery, £24. 
Sweden: Elec. machinery, £1,644; lamp parts, £506; telephone material, £208; elec. 
lamps, £54. France. Carbon candles, £360. /taly : Wire and cable, £1,210; wire, 21 
pkgs. ; elec. motors and apparatus, 147 pkes. Canada: Lamps, £160. 

MANCHESTER.-—-Holland. Elec. lamps, 18 pkgs. 


EXPORTS. 


Tc AusTRALAs!A.— Auckland : Machinery, £120; unenumerated, £98. Melbourne - 
Wire and cable, €31 ; elec, machinery, £819; unenumerated, £638, Perth: Unenumerated, 
£18. Sydney: Machinery, £] 841; unsosumerated, £1,190. Wellington * unenumerzted, 
£118. Christchurch: Unenumerated, £89. Lyttelton * Unenumerated, £64. Adelaide - 
Wire and cable, £17; unenumerated, £36. Brisbane: Machinery. £166. Freemantle. 
Unenumerated, £22. Hobart: Elec. machinery, £4,960. Newcastle: Unenumerated, £310. 

Arrica.— Durban: Elec. wire and cable. £663; elec. machinery, £168; unenumerate4, 
£481. Port Elizabeth: Unenumerated, £77. Cape Town. Machinery, £264; telegraph 
material, £102 ; unenumerated, £797. Mombasa: Unenumerated, £33. Aden. Telegraph 
material, £79, Port Sudan. Unenumerated, £33. Fast London ; Machinery. £698: un- 
enumerated, £35. Delagoa. Elec. machinery, £38; unenumerated, £65, Mauritius: 
Unsnumerated, £103. 

CHINA.—Hong Kong: Machinery, £350 ; unenumerated, £151. 

Inora, CEYLON AND INDO-CHINA.—Bombay . Unenumerated, £161. Calcutta; Elec. 
machinery, £80; telegraph material £150 Batavia. Elec. machinery, £50. Deli: 
Telegraph cable, £153; unenumerated, £158. Colombo. Wire and cable, £21: Elec. 
machinery, £24; unenumerated, £113. Madras: Elec. machinery, £81; unenumerated, 
£121. Penang. Unenumerated £22. Bankok: Elec. machinery, £49; unenumerated, £17, 
Kilindini,» Unenumerated, £76. 

CANADA.— Montreal - Unenumerated, £69. 

FRANCE.—Bordeaux: Elec. machinery, £176: wire and cable, £676. Boulogne: Ma- 
chinery, £580. Rouen; Unenumerated, £56. 

SouTH AMERICA.—Buenos Ayres: Unenumerated, £26. Callao: Telegraph cable, 
£5,005. Santos: Unenumerated, £50. Talcahuano. Machinery, £4,600. 

GIBRALTAR.—Unenumerated, £303. 

PortuGat.—Lisbon : Wire and cable, £1,668: Unenumerated, £30. 

Spain.—B8ilbao. Elec, machinery, £23; Wire and cable, £18. 

HotrAND.—Roflerdam : Urenumerated, £22. 

U.S.A.—New York: Unenumerated, £218. Boston: Unenumerated, £52. 

APAN.—Y okohama : Unenumerated, £407. Kobe. Wire and cable, £60. 

TALY.—Noaples: Unenumerated, £37. Palerma. Wire and cable, £4,074. : 

DENMARK.—Copenhagen : Unenumerated, £217. 

Norway.—Trondhjein: Wire and cable, £106; unenumerated, £13. 

SwEDEN.— Stockholm : Unenumerated, £150. 

Canary ISLANDS,—Unenumerated, £19. 

West InpiEs.— Barbados : Unenumerated, £91. 


FOREIGN GOODS DUTY (paid and free). 
Calcutta: Unenumerated, £10. Boulogne: Unenumerated, £109, Paris * Telegraph 


` material, £100. | Copenhagen: Unenumerated, £95. Rotterdam: Unenumerated, £17. 


Lisbon » Unenumerated, £82. Bilbao: Unenumerated, £27. New York: Unenumerated, 
£70. Cape Town: Unenumerated, £16. Durban; Unenumerated, £170. 
IN TRANSIT. 

Auckland; Elec. lamps, £420. Sweden: Telephone apparatus, 122 pkgs. Sydney: Elec. 
lamps, £1,800. Wellington: Elez. lamps, £86 

NoTz.—The large number of items in these official returns under the 
misleading heading “ unenumerated”’ relate to what is described as 
ë electrical goods ” and '' electrical materials." 


BUSINESS NOTICES. 


The Calcutta office of Messrs. Pyne, Hughman & Co. has been 
moved to Grosvenor Hovre, Old Court House street (P.O. Box 375), 
Calcutta. 

Messrs. Parmiter, Hope & Sugden have ope..e:l a London office at 
Queer Annes Chambers, Westminster, under the direction of 
Messrs. Nathan & Allen. 

Sale by Tender.— The Receiver for the debenture holders of the 
British Prometheus Co. (Ltd.), Birmingham and London (in volun- 
tary liquidation), invites offers for the purchase as a going concern of 
the old-established business of manufacturers of electric heating and 
cooking apparatus, Particulars from the Receiver, Mr. E. T. Ke r, 
95, Colmore Row, or Messrs. Wragge & Co., 4, Bennetts Fill, Bir- 
mirgham. See also an advertisement, 


DADA I RA 
ELECTRICITY SUPPLY. : 
TURPE NU 


EXTENSIONS. 

Barking. - At the meeting of tke Council last week the Electrici y 
and Tramways Committee reported that they had considered. the 
acheme of the electrical engineer (Mr. Ho'mes) for the proposed 
extension of the electricity works. 

The Committee sugeested that the recommendation of the Acting 
Electrical Engineer for the installation of a 1,009 kw. Ljungstrom high- 
pressure turbine be adopted ; that an application be made to the L.G. 
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Board for sanction to a loan of £18,000 for the extensions, as follows : 
Buildings £1,600, plant and tools £9,694, mains £6,285, costs and con. 
tingencies £421 ; total £18,000. The adoption of the report having been 
moved, Councillor YounG objected to spending £18,000, and he proposed 
that no action be taken. 

The chairman of the Committee (Councillor GORDON) said he believed 
the Council had been unanimous in expressing the opinion that it was 
absolutely necessary they should have an extension in some way. The 
moving of the works was impossible. If the concern had not been a 
paying concern in the past that was no reason why they should not try 
to make it a paying concern now. 

After a lengthy discussion the report was adopted by five votes to four. 

Basingstoke.— The Corporation have agreed to supply Measrs. 
J. J. Thornycroft & Co. with electric current for driving their motor 
vehicle and engine works. 

The minimum supply will be 250,000 units per annum at 1]d. per unit 
for four years, but the agreement is subject to a formal agreement and 
to the consent of the L.G. Board to a loan to carry out the work. 

Applications by Earl Curzon, of Hackwood House, and Mr. L. de L. 
Simonds, of Audley's Wood, for the supply of electric current for lighting 
purposes have also becn conditionally agreed to. 

Bedford.— The Council have authorised the erection of » sub- 
station in Campbell.roa-l. 

Bexley.—' The recent extensions of the generating plant were 
inaugurated on the 20th ‘inst. The additional plant includes a 
S.irling boiler and a 500 kw. turbo-alternator. 

Haslingden.—In reply to an application for authoriiy to borrow 
£12,000 for extensions of the elec.ricity undertaking, the L.G. Board 
intimate that any work absolutely necessary should proceed forth- 
with, but that in the existing circumstances capital expenditure by 
local authorities should be limited as much as possible. 

The Electricity Committee have agreed to act in accordance with the 
spirit of the communication. 

Hull.—1n reference to the paragraph in our last issue (p. 867), we 
are informed that the recommendations of the deputy city electrical 
engineer (Mr. J. F. Magores) to the Electricity Committee, in view ot 
the present circumstances, were that the installation of the 5,000 kw. 
turbine and one boiler, with feed pump, should be proceeded with, 
but that the other boiler, cooling pond and coal handling plant, &c., 
should be deleted from the scheme for the present. The order for 
the boiler has already been provisionally placed with Messrs. Clarke, 
Chapman & Co., of Gateshead, and tenders for the turbine will be 
invited in due course. 


Leeds.— The Electricity Committee have instructed their manager 
(Mr. C. N. Hefford) to restrict extensions of mains to the smallest 
practical limits and to connect new services only in cases of urgent 
necessity. Local electrical contractors have been informed that no 
installation should be commenced without inquiring from the 
department whe:her the service from the mains would be available. 


Liandudno.— As the I..G. Board have refused to sanction a loan for 
£2.000 for additional generating plant the Council have decided to 
pay for the new plant out of reserve fund. 


Stirling.—Mr. J. A. Robertson, of Salford, has been instructed to 
report upon the proposal to put in addi ional generating plant at the 
electricity works, and his report, togethe: with that of the Burgh 
Electrical Engineer, will Ee printed and distribu.el amongst the 
me nLke:s oi the Council. 

GENERAL 

Flestwood.—-Private Seth Bond, an employé of the electricity 
works, who volunteered for service at the outbreak of war, has been 
killed in ac.jion. He had been in France only six weeks. 


Hampstead (London).—' l'he Council have decided to borrow for 
the clescricity deparsment £17,300 at 43 per cent. from the Friends’ 
Provident Society. 

Iford.—-At a mecting of the Urban Council last week the Elec- 
tricity Committee presented a new detailed tariff of the charges io: 
cles me-eurre Ty, 

In the discussion which took place Councillor Dane objected to the rate 
for hotels, public-houses and other premises having equivaient lighting 
hours—viz.. 21d. per unit. He contended that some private houses used 
light for very long hours, and were equally entitled to be supplied with 
current at 24d. per unit. 

The chairman of the Committee (Councillor Davis) explained that it 
was not a new taritf, but the alteration was brought about owing to the 
action by the gas company. It was a most awkward tariff to reorganis. 
There was no doubt the hotels had hitherto been their best customers. 

The Electricity Committee has given instructions for all agreements 
in respect of wiring, fittings and apparatus on hire, and also for mam- 
tenance, &c., to be terminated. l l 

In view of the great increase in the cost of coal, the electrical engineer 
(Mr. A. H. Shaw) suggests the invitation of tenders for fitting two dry- 
back boilers with mechanical stokers. 

The Council are recommended to increase the salary of Mr. R. F. 
Windett, meter superintendent, from £135 to £140 per annum, and that 


ques 


yj 
"E 


4 4 sae 
ded ee. 


apt. 
amet” 


« | EX 


THE ELECTRICIAN, APRIL 2, 1915. 


s a 
- 1 


905 


—— —— MM—— o —— —— MÀ — MÀS A ÃŘ‚Ė— 
PON ees, ee a a es 


of Mr. E. W. Foweraker, fourth charge engineer, from £85. 10s. to £93. 


Mr. A. Glazier, third engineer in charge at the works, has been offered a 


t as electrician in the mechanical transport section of the Army 
Service Corps, but the Council have refused permission to leave. 


Marylebone (London).—At the recent meeting of the Council the 
chairman of the Electric Supply Committee (Ald. Duncan Watson) 
stated, in reply to a question, that had it been possible he would 
there and then have asked the Council to advance their tariffs 5 per 
cent. Unfortunately, they would have to face a deficit. The matter 
had not been considered in Committee, but it was their opinion that 
if the London County Council would suspend the sinking fund and 
repayment of loans the electricity undertaking would show a profit 
of £50,000 in a year. The whole matter would be reported upon as 
soon as possible. 


Municipal Expenditure.— An important circular has been issued ly 
the Local Government Board to municipal authorities on the ques- 
tion of the restriction of capital expenditure on works. 

The Board state that, in order to avoid the duplication of labour, it 
has been arranged that the sanction, approval or consent of the Board 
to any borrowing under powers conferred by publie general acts or by 
local acts or provisional orders shall suftice without any further approval 
by the Treasury where (a) the sanction, approval or consent has been 
given on a date subsequent to March 12, and (b) the money proposed to be 
raised is to be raised otherwise than by the issue of stock, bonds or bills. 

Where a local authority hold a sanction, approval or consent of the 
Board of an earlier date than March 12, which has not yet been acted upon 
(whether wholly or in part) no further action must be taken upon it 
without a further sanction from the Board, unless the money is to be 
raised by the issue of stock, bonds or bills, when the consent of the 
Treasury must be obtained. "The Treasury have also decided that their 
approval will not henceforth be required for the renewal or replacement 
by local authorities of maturing mortgages. 

With respect to the previous announcement that the inception of all 
new works should be avoided except such as are of pressing necessity 
either for reasons of public health or on account of war requirements, it is 
stated that these terms will be construed in their strict sense. Conse- 
quently, before any application is made to the Board with a view to the 
immediate execution of works, local authorities should fully satisfy 
themselves that they can show that the expenditure cannot be avoided, 
postponed or reduced. Any application must be accompanied by a 
statement of the facts upon which the local authority rely to prove these 
points. The Treasury are anxious that the attention of local authorities 
should be particularly drawn to the fact that economies and restrictions 
on borrowing are possible not only as regards new works, but also as 
regards works in progress. As regards the latter it will frequently be 
found possible by arrangement with contractors or otherwise to postpone 
works or parts of them or to enlarge the period allowed under contract for 
their completion. 

Though the Treasury has not yet replied to the letter of the London 
County Council asking for clear guidance on the subject of restricting 
capital expenditure by local authorities during the war, the Treasury has 
intimated that it cannot approve clause 25 of the L.C.C. (Tramways and 
Improvements) Bill, which authorises capital expenditure of £271,900 
for tramway purposes. It is urged that (as far as possible) all new 
capital expenditure should be postponed and that, unless special cireum- 
stances exist, works in progress should be slowed down. 


Municipal Loans.— The Finance Committee of St. Pancras (London) 
Borough Council haa presented a further report on the proposal of the 
London County Council to reduce the period of the original loans for 
electric generating plant, &c. 

It will be remembered that some timc ago it was suggested that the 
Borough Council should reduce the outstanding periods of certain 42-year 
loans on their electricity plant. Correspondence which has passed 
between the County Council and the Treasury on the subject has been 
considered by the Electricity and the Finance Committees of 5t. Pancras, 
and both of whom have approved a reply being sent pointing out that, 
When the duration of loans was under the consideration of H.M. Treasury 
In 1895, it was laid down that the period allowed for all loans for the initial 
cost of an electrie light undertaking was to be a mean period of 42 years. 
l'his period covered the cost of land, buildings. mains, machinery and all 
other purposes, and was essentially an equated period allowed for all the 
necessary capital expenditure. The Finance Committee also reply that 
while adhering to all that it has previously been stated with regard to the 
new plant in course of installation not being a © renewal or replacement,” 
and to its being the practice of the Borough Council to write off the 
capital outstanding on all obsolete or unusable plant, the County Council's 
Proposals are not in accord with the idea of the Treasury when they 
attached the condition “that the cost of renewal should constitute a 
maintenance charge," It must have been foreseen that new types of 
machines would give a higher production, and therefore it seemed un- 
Teasonable to suppose that the term “ renewal " should be taken to include 
the Introduction of new machinery of greater capacity than the old, 
Provided that such old machinery is still necessary for carrying on the 
undertaking. Thelongerlivesof lands and buildings were understood to 
compensate for the shorter lives of machinery, meters, &c., so that if the 
Principle of reducing the loan periods of short-lived assets is instituted, 
then an extension of the periods for the long-lived assets would be 
necessary. It is, however, felt that any re-opening of the question of loan 
Periods when once fixed is to be depreciated as it 18 apprehended that once 


^ dE there would be no finality, no matter what periods were 
xed. | 

The Finance Committee has reduced the amount originally provided in 
the estimates for the supply of carbons and half-watt lamps during the 
ensuing 12 months, from £2,099 to £1,000. 

Poplar (London).— The Electricity Committee has had under con- 
sideration the question of the disposal of surplus profits of the clec- 
tricity undertaking. 

The joint sub-committee of the Finance and Electricity Committees 
thinks the first consideration should be a general reduction of charges 
for the supply of energy, and that any remaining surplus should be appor- 
tioned on the lines recommended by the Electricity Committee. "The 
policy of the undertaking has been and should always be, to so regulate 
the charges for supply as to induce the greatest number of ratepayers to 
become consumers, But in formulating such charges a certain margin of 
net profit should be allowed in order to create a fund to develop the busi- 
ness in a greater degree than would obtain if handicapped by loan charges 
on all forms of capital expenditure and to provide against contingencies. 
They approved of the recommendation that after April 1 the price of 
private lighting shall be reduced as follows: From 5d. and 4d. to a flat 
rate of 3d. per unit net (the present rate is equal to a flat rate of 4d.). 
For long-hour consumers: From 24d. to 2d. per unit net. Domestic 
consumers : From 121 per cent. on installation expenditure to 81 per 
cent. ; standing charge, from £4 per kilowatt to £3 per kilowatt for 
general lighting ; and that a limited number of standard-type fans and 
radiators shall be loaned to consumers during the appropriate periods 
free of charge, in order to develop this class of supply. 

The Electricity Committee also reports that a reduction in the price of 
power can be effected in the near future if the poliey of writing down 
capital in respect of obsolete plant is continued, so as to reduce the out- 
standing capital per kilowatt installed below £25. A report of the 
electrical engineer (Mr. J. Horace Bowden) on the question, shows that 
Poplar stands first amongst Metropolitan boroughs in regard to output, 
lowest working costs and lowest charges for supply. The total net 
profits earned by the undertaking since inception to March 31, 1914, 
amounted to £31,595, of which £4,817 was unappropriated. The re- 
maining £26,777 has been expended in purchase of plant, &c., and by 
payments on account of plant, &c., which had become obsolete before 
the period of the loans had expired. In October last the Council autho- 
rised the disposal of the batteries at Glengall-road and Wick-lane sub- 
stations, involving the writing down of £2,231 out of the profits of the 
current year. The Council has agreed to the writing down of the out- 
standing balances on account of services and instruments at the rate of 
£1,000 per annum, and the committee has agreed the amount to be ex- 
pended on the laying of services and wiring installations, &c., during the 
current vear at £5,250. 

The recommendation of the Electricity Committee has also been con- 
sidered in regard to adopting a definite system of disposal of future pro- 
fits—viz., after providing for the cost of minor improvements to buildings 
and plant, meters and services, wiring and cooking installations, show- 
room and test.room fixtures, instruments and tools, office furniture, 
reclaiming of cable, removing and re-erection of machinery, sundry minor 
expenses connected with capital work, writing down of service and in- 
strument loans. The floating balance of the undertaking as set out in the 
balance-sheet of the annual report shall be at least equal to 10 per cent. 
of the total income in any year. Of the remaining balance, 40 per cent. 
shall be devoted to relief of rates, 40 per cent. to be placed to credit of 
machinery capital account to provide for obsolescence of plant and 20 per 
cent. to be divided amongst the workmen and staff of the undertaking in 
the following proportion : 5 per cent. to the chief engineer and manager, 
24 per cent. to the assistant manager, 2} per cent. in equal proportions to 
the station and mains engineers and sales manager, and 10 per cent. to 
the junior officers and workmen on the permanent staff in the generating 
and distributing departments pro rata to the salaries and wages paid in 
the vear in which the bonus is earned, until a sum of £1,200 is thus avail- 
able for disposal, and on any further amount the percentage of bonus be 
reduced by one-half. The joint sub-committee are of opinion that the 
proposals are financially sound, as no matter how rapidly the undertaking 
might develop, the cost of new connections and all improvements to the 
existing system must be taken from revenue before any sum 1s available 
for bonus. 

The Council at its meeting last week considered a recommendation on 
the above lines, but adjourned the matter until the next meeting. l 

The sub-committee has also considered the question of the allocation 
of profits for the current year. Tt is apparent (the report states) that at 
least £8,500 must be taken out of the net profit resulting at the close of the 
present financial vear, but the Electrical Engineer is of opinion that the 
financial result will be considerably in excess of this sum. The sub-com- 
mittee, therefore, proposes that an amount equivalent to a penny rate 
(£3,410) be appropriated from the electricity fund when the accounts are 
audited for the relief of the general rate during 1914-15. 

The Electricity Committee has decided to grant all workmen in the 
department receiving wages of 30s. per week and under 40s. a war bonus 
of 2s. per week during the continuance of the war. 

Woolwich.—The Borough Council has received a letter from the 
London County Council with regard to the application for the balance 
of the loans required in connection with Globe-lane works extension. 

The Finance Sub-committee of the County Council states that it is now in 
a position to deal with the Borough Council’s application for £35,000, but 
that the balance (£13,000) will have to stand over until a more detailed 
statement is supplied showing how the total estimated cost (£77,000) of 
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the extensions is arrived at. The sub-committee is not satisfied with the 
contention of the Borough Council that none of the older plant and 
machinery can be disposed of even when all the proposed new machinery 
has been installed, as the new plant is of 6,000 kw. capacity, and the 
maximum load anticipated by Sir John Snell is 4,750 kw. Nevertheless, 
it will not press the Borough Council to get rid of any of the older plant 
at present to pay off the debt upon that plant. When all the new plant 
is installed the older plant will fall within the category of reserve or 
stand-by plant, and in cases of this kind the County Council is of opinion 
that the period of repayment of loans, originally granted for 42 years 
(39 years for the purchase of the Woolwich company's undertaking) for 
plant and machinery shall be reduced by one-half, or to 15 vears, which- 
ever is the shorter term when such plant and machinery is not in constant 
use, and is only used for stand-by purposes. and this view accords with 
that of H.M. Treasury. Having regard to the financial position of the 
Woolwich undertaking, however. the sub-committee recommends a 
moditication of the requirements in that case (provided the Treasury 
agree), and to postpone the acceleration of repayment of loans which 
fall within the category referred to until 1920. which will allow ample 
time for the materialisation of the estimated economies expected from 
the working of the new plant. It appears that the total amount of loans 
granted for 42 and 39 vears for plant and machinery is £64,732 and the 
condition proposed to be attached to the Council's loan sanction is that 
the amount outstanding at April 1, 1920, in respect of this sum be repaid 
within one-half of the periods then unexpired of the loans in which the 
amount in question is included, Subject to this condition. the sub- 
committee recommends sanction to the borrowing of £35.000 (buildings 
£9.000, 30 years; plant and machinery £26,000, 15 years), The Treasury 
approval being now required for all fresh borrowings, the Finance Com- 
mittee are not recommending the sanction at present until they learn 
more precisely the requirements of the Treasury. ` 

` The Finance Committee of the Boroug 1 


h Council, reporting upon the 
letter, states that it is satisfied that the County Councul has approached 


the question on a fair and reasonable basis, and. having regard to the 
recent requirements of the Treasury with reference to reserve and stand- 
by plant, it considers the proposal of postponing the acceleration of those 
Fepayments until 1920 a reasonable one. The Borough Council have, 
therefore, agreed to the conditions of the County Council, and the offer 
of a bank to advance the £35,000 at 4 per cent. has also been accepted. 

- H.M. Office of Works has given the Council permission to wire some 
200 houses forming a portion of the Government housing scheme at 
Eltham, and to provide the necessary fittings, including lamps. Appli- 
cation is to be made to the London County Council for sanction to borrow 
£2,172, the cost of carrying out the work, plus £443 for a transformer, 
kiosk and services. . 

~ Worcester.—An adjourned inquiry was held last week into the 
application of the Council for sanction to borrow sums of £5,250, 
£1,973 and £850 for the clectricity undertaking. 

The Inspector (Mr. H. R. Hooper) said there was now the further 
question of the hesitation of the Treasury to sanction loans unless 
necessary for expenditure in connection with the war. 

. The Electrical Engineer (Mr. C. M. Shaw) said that of the £5,250, a sum 
of £4,000 was required for mains. 

The Ixsrector said that so far asany development of the undertaking 
was concerned that would have to stand until after the war. People 
should go on as they were, and must realise that the important question 
before the country was war, and not electric lighting, and there must be no 
extensions unless it could be shown that they were to supply manu- 
facturers and others who had got Government orders. There was a net 
over-expenditure on mains of £838. The application for £4,000 for mains 
must be dropped. It was not for the purposes of war, but for ordinary 
extensions. On sub-station equipment, services and transformers there 
was a net over-expenditure of £116. He would put that before the Board 
aud see if they could advise a sanction so as to clear off the debt. So 
far as general prospective expenditure was concerned there must be 
none until the Treasury altered their present arrangement. The £500 for 
extension of the economiser was unnecessary and must stand over 

After examination of the figures, Mr. Hooper said the total excess 
expenditure on loans was £1,959. The other part of the application was 
for extensions, which they would for the time being put on one side. 
That would be the position the L.G. Board would have to consider. 


LIGHTING, POWER & HEATING NOTES, 


Electricity in Mining.—At the meeting last week the chairman 
(Capt. W. B. de Taggart) stated that during the four months from 
March to June of last year the electric power supply was restricted 
through a shortage of water in the Cauvery Hiver, arising from a 
prolonged drought. "Their reserve steam plant was at once put into 
service and the output of gold was not materially affected. The 
Government. of Mysore had in course of construction a large dam 
across the Cauvery River at Kanambadi, which, it was hoped, would, 
on completion, provide a storage capacity sufficient to prevent any 
recurrence of a shortage of electric power in future. 

In the report of the San Salvador Spanish Iron Ore Co. for 1914 it 
is stated that the conversion of the plant from steam to electric power 
has been completed,and so far the chance has given satisfactory results. 

Poor Law Institution Lighting.—Barnet Guardians have decided 
not to invite tenders at present for the supply of electric generating 
plant, but to ask the North Metropolitan Electric Power Distribu- 
tion Co. to submit a draft agreement for lighting and heating for 


seven years, at ld. per unit, plus £50 a year. The offer of a Keighley 
firm to supply an electric lift for the new infirnary for £250 has been 
accepted. 

. Islington. (London) Guardians have appointed Mr. W. C C 
Hawtayne consulting electrical engineer. | 


TRACTION NOTES. 


Colwyn.—The electric tramway between Colwyn Bay and Old 
Colwyn was officially inspected last week, and the line is now open for 
traffic. 

L.C.C. Tramways.—At the last meeting of the London County 
Counc: the Highways Committee reported that at present, owing to 
the shortace of labour through the absence of men serving with His 
Majesty's Forces, considerable difficulty was experienced in obtaining 
suitable men, while, in addition, learners were apt to leave before 
completing their training. 

The Committee was of opinion that as men are urgently needed, 
learners should (as a temporary measure) be paid 3s. 6d. a day while 
training, the period of training not to exceed six weeks, instead of the 
present rate of 2s, 6d.aday. If this arrangement be continued during the 
financial vear 1915-16, the additional cost is estimated at £971. 

The revised scale has been approved. | 

London Tub2 and Tramway Through Booking.— Middlesex County 
Council have approved arrangements for through bookings between 


certain points on their light railway system in Finchley-road and 


stations on the Charing Cross and Hampstead Tube (via Golder's 
Geen) and an arrangement for through bookings between Tally Ho ! 
Corner, Finchley and Charing Cross, available partly on the cars of 
the London and Middlesex County Councils, and partly on the 
Hampstead Tube, via Highgate Station. PS 

Southend-on-Sea.—O wing to the commandeering of some of their 
chassis, the regular municipal omnibus service cannot be run, so the 
Corporation are now running two omnibuses through the Westcliff 
area and two along the Esplanade. Three ‘buses are of the Tilling- 
Stevens type and one Edison. 

Women Tramear Conductors.—Clasgow Corporation have engaged 
two women tramcar conductors as an experiment, and if it should 
prove successful the Corporation will (it is stated) adopt the new 
arrangement on all routes. 


London County Council tramways department have also con. 
sidered the question, but it has been decided not to engage women 


at present. 
i MISCELLANEOUS NOTES. 


Capturing German Trade.— We are pleased to learn that Messrs. 
J. & W. B. Smith, of 15/23, Farringdon-road, E.C., have lately 
secured a very large contract from the Government of a neutral 
country for the supply of large quantities of electrical accessories. 

Amongst other lines the firm are supplying Edison screw lampholders, 
both } in., and batten type, ceiling roses, special d.p. cut-outs with safety 
plugs, both with and without switches and 6 and 10 ampere plugs for 
heating as well as lighting. We learn that the firm's prices are only 
slightly higher than the old German prices, and the firm are confident 
that, at the conclusion of the war, when the English market will return to 
something like its former state, they will be ablo to secure a renewal of 
the contract even against German competition.” The present contract 
was secured in competition with the majority of the large British electrical 
houses, but apart from this, it is satisfactory to know that a British house 
can successfully compete with Germany even in the electrical trade. 
Messrs. Smith look forward with great hopes of capturing further business 
from the enemy, and of holding their own even on their return to the 
business world. | 

Inquest.—-An inquest was held on Friday last into the death of 
Richard Wilcox, labourer, who was killed on the 24th ult. at Messrs. 
Albright & Wilson's chemical works, Langley. 

It appeared that three or four workmen were loading a railway truck at 
a siding. Wilcox was asked to pull a sheet over the truck, and to do that 
he got on to the top of the truck. He was in the act of pulling the sheet 
across when he was heard to shout, and it was then found that he wa3 
holding some live electric wires which had been fixed on thetopofa wall. 
The opinion was expressed that the youth, to save himself from falling. 
caught hold of the wires, and received a fatal shock. 

Mr. Jons Lecer, chief engineer of the Shropshire, Worcestershire & 
Staffordshire Electric Power Co., said that the War Office requested them 
a fortnight ago to start immediately to give a supply of electricity to the 
new Government works at Langley, near Messrs. Albright & Wilsons 
works, to enable the men to work night and day. The nearest point from 
which they could get a supply was at Messrs. Albright & Wilson’s works, 
and the firm permitted them to eonnect up from their transformer to the 
new works. The wires were carried on the top of a wall, the lowest wit? 
being 10} ft. from the ground and they were considered to be perfectly 
safe. It was only a temporary arrangement, and as soon as the ad 
ground cable was laid, the existing wires would be done away with. The 
voltage of one wire was 270, but if Wilcox caught hold of both ake 
would probably receive a shock of about 500 volts. The jury returned 4 
verdict of accidental death, and added the opinion that the wires were 
in a dangerous position; even though the wires were only there ten- 
porarily they thought they should have been in some way protected. 
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TENDERS 


DOULEUR 


Water Tube Boilers. 

Tenders are invited for the supply, delivery and erection in 
Melbourne of Four Mechanically-fired Water-tube Boilers for 
the CITY oF MELBOURNE. Tender form, specification, & «., from 
the agents for the City Council, Messrs. Mcilwraith, McEacharn 
& Co. Propy. (Ltd.), Billiter-square-buildings, London, E.C. 
Tenders addressed to the Chairman Electric Supply Committec, 
Town Hall, Melbourne, by 10:30 a.m. June 15. See advertisement. 

EpnrNBURGH Corporation invite tenders (by April 12) for 
supply and erection of Water-tube Boilers. Specifications, &o., 
from the Engineer, Dewar-place, Edinburgh. 


Fuel Economisers. 

. Tenders are also invited for the supply and delivery of Two 
Fuel Economisers for the Crry or MELBOURNE. Tender form, 
specification, &c., from the agents for the City Council, Messrs. 
MelIlwraith, MeEacharn & Co. Propy. (Ltd.), Billiter-square- 
buildings, London, E.C. "Tenders addressed to the Chairman 
Electric Supply Committee, Town Hall, Melbo urne, by 10:30 a.m. 
June 15. See advertisement. 


Feed Pump. 

Tenders are invited for the supply and delivery of One 
Turbine-driven Boiler Feed Pump for the Crry or MELBOURNE. 
Tender form, specification, &c., from the agents for the City 
Council, Messrs. McIlwraith, McEacharn & Co. Propy. (Ltd.), 
Billiter-square-buildings, London, E.C. Tenders addressed to 
the chairman Electricity Supply Committee, Town Hall, Mel. 
bourne, by 10:30 a.m. June 15. See advertisement. 


Automatic Coal Weighing Apparatus. 

Tenders are also invited for the supply, delivery and super- 
. vision of erection of 18 Machines of the Stationary Type for the 
automatic weighing of coal for the Crry oF MELBOURNE. Tender 
form, specification, &c., from the agents for the City Council, 
Messrs. Mcllwraith, McEachern & Co. Propy. (Ltd.), Billiter- 
square-buildings, London, E.C. Tenders &ldressel to the 
Chairmen Electric Supply Committee, Town Hell, Melbourne, 

by 10:30 a.m. June 15. See advertisement. 


Circulating Water Pumps. 

Tenders are invited for the supply and delivery of Two Cir- 
culating Water Pumping Sets for the Crry or MELBOURNE. 
Tender form, specification, &c., from the agents for the City 
Council, Messrs. Mcellwraith, McEacharn & Co. Propy. (Ltd.), 
Billiter-square-buildings, London, E.C. Tenders addressed to 
the chairman, Electric Supply Committee, Town Hall, Mel- 
bourne, by 10:30 a.m. June 15. See advertisement. 


Are Lamp Carbons. 
Tenders are also invited for the supply of 1,027,900 
Arc Lamp Carbons for the City oF MELBOURNE. Tender 
form, specification, &c., from the avents for the City Council, 
Messrs. McIlwraith, McEacharn & Co. Propy. (Ltd.), Billiter- 
square-buillings, London, E.C., to whom tenders bv noon, 
Wednesday, April 21. See advertisement. 


Cables, Meters and Carbons. 

The Council of thc Metropoliten Borough of Southwark invite 
tenders for the supply during the next 12 months of Paper- 
insulated Electric Cables and Electricity Meters. Tenders to 
the Town Hall, Walworth-road, S.E., by noon Wednesday, 
April 14. Further particulars from the electrical engireer, Mr. 
D. M. Kinghorn, electricity works, Penrose-street, Welworth, j 
S.E. See an advertisement. : ' 

GLascow Corporation invite tenders for 12 months’ supply of | 
Cables, Meters and Are Lamp Carbons. Specifications, &c., 
from the engineer (Mr. W. W. Lackie). 75, Waterloo-strect, and 
tenders to the town clerk (Mr. J. Lindsay), City Chembers, 
Glasgow, by 10 a.m. April 16. See advertisement. 


Telephone Systems, Apparatus and Accessories. 

The GREEK MINISTRY oF COMMUNICATIONS (Posts, Telegraphs 
and Telephones Department), Athens, require tenders by April 
28 for the supply and installation of a Central Exchange and 
Telephone System at Salonica, and a Central Exchange at 
Athens, and the supply of Telephone Apparatus and Accessores. 
The Greek “ Government Gazette ” containing the specification, 
&c. (in French), can b2 seen at 73, Businghel!-st., London, E.C. 
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Railway Carriage Lighting, &c. (Extension of Time). 

The time for the receipt of tenders by the VICTORIAN RAILWAY 
CoMMISSIONERS for the supply of Material for Railway Car 
Lighting and Electric Lighting Material for Car Repair Shops is- 
extended to June 2. Specifications from the Commissioners’ 
Offices, Spencer-street, Melbourne. 

Lathes, Vices, Electrical Instruments, &c. 

Tenders are wanted by April 5 for the s apply of Lathes, Vices, 
Electrical Instruments and other Equipment for the power 
station at the County Asylum, WHALLEY, near Blackburn. 

Telephone Switchboard (Extension of Time). 

The Commonwealth of Australia Postmaster-General’s Dept.. 
give notice that the date for the receipt of tenders for a Tele-. 
phone Switchboard for Warwick (QUEENSLAND) is further: 
extended from March 16 to June 1. 

Insulated and Bare Copper Cables. 

Tenders are invited for the supply of quantities: of Single 
‘Conductor Lead-covered Cable to MELBouRNE City Council. 
Specifications, &c., from the Agents for the Council (Messrs. 
Mellwraith, McEacharn & Co. Ppty., Ltd.) Biliter-square- 
buildings, London, E.C., ta whom teiders by noon April 19. 

Tenders are also invited for the supply of quantities of Bare 
Hard Drawn Copper Cables to MELBOURNE City Council. 
Specifications, &c., from the Agents for the Council (Messrs. 
McIlwraith, McEacharn & Co. Ppty., Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders by noon April 19. 

Motor Generators or Converters, Switehboard, &c. | 

ABERDARE Urban Council require tenders by noon April 6 
for supply and erection of Motor Generators or Converters and 
h.t. Switchboard, and lt. Panels and supply of h.t. Feeder 
Pillar. Specification, &c., from the Clerk. 


Electrical and Tramway Stores, Fittings, &c. 
WALLASEY Corporation want tenders by April 22 for 12 
- months’ supply of Meters, Cable and Junction Boxes, Span andi 
Guard Wire, Switches and Cutouts, &c., for the Electricity 
Department. Forms of tender, &c., from the Engineer. 
BRADFORD Corporaton require tenders by first post April 17, 
for the supply of Tramcar Trucks, Motors, Controllers, &c. 
Specification, &c., may be obtained at the Tramway Offices. 
Wiring and Fitting. 
Tenders are wanted for the Wiring of Victoria Hall, BINGLEY. 
Specification from Mr. Hopewell, 62, Main-street, Bingley. 
Ruonppa Urban Council require tenders by noon April 17 
for an Electrical Installation at the Council offices, Pentre, 
Rhondda (83 points). Specification from Electrical Engineer. 


Steel Constructional Work. 

ST. PANCRAS (London) Council require tenders by noon May 
11 for Steel Constructional Work of extension to power house. 
Drawings may be seen at 57, Pratt-strect, Camden Town, N.W. 

Turbine Set, Boiler, &c. 

ALDERSHOT Council require tenders by noon, April 6 for One 
400 kw. d.c. Turbine Set, with Surface Condenser and Cir- 
culating Pumps, &c, Water-tube Boiler with Chain-grate 
Stoker, Steam and other Pipework and Water-softening Plant. 
Specifications from Mr. F. Garside, Electricity Works, Aldershot. 

BRIGHTON Corporation invite tenders for the supply, delivery 
and erection at their Southwick power house of one Surface 
Condenser, capable of dealing with 52,500 Ib. of steam per hour. 
Specifications, &c., from the office of the town clerk, Mr. Hugo 
Talbot, Town Hall, Brighton, where tenders must be delivered 
by noon April 12. Further information mav be obtained from 
the electrical engineer and manager Mr. J. Christie. 

BRIDGEND Urban Council require tenders by April 8 for the 
supply and erection of a 400 kw. Steam Alternator. Specification 
from the Engineer and Manager, Electricity Works, Bridgend. 


Telegraph Cable. | 

Tenders will be receivel until April 9 «4 the Registro General 
de Telégrzfos, Direccion General de Correos y Telégraf»s, calle 
Carretas, 10, Madrid, for supply of Underground Tolegraph 
Cable for connecting the stations of Capiz and TENERIFFE with. 
their respective transatlantic cable bases The “ Madrid 
Gazette ” of Feb. 8, containi: g conditions of teader, &c., may be 
seen at the British Chamber of Commerce for Spain, Plaza de 
Cataluna, 9, pral., Barcelona. 
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= TENDERS RECEIVED AND ACCEPTED. 
DRE UI T RT RARUS 


ST. PascRAS (Lonpon).—At a recent meeting of the Council it 
was decided to accept the tender of the General Electric Co. for a full 
vcar's supply of carbons for £2,009. 

". Owing to the fact that there is in hand a sufficient stock of carbons for 
our months, the General Electric Co. were asked whether their prices 
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COMPANIES' MEETINGS AND REPORTS. 


cd 


ALTRINCHAM ELECTRIC SUPPLY (LTD.)—At the recent meeting the 
directors reported that during 1914 88 new installations were connected, 
to the mains, and on Dec. 31, 1914, there were 1.555 actual consumers. 
The capital expenditure during the year was £6,284. lls.. of which 
£3,339. 1s. 2d. was for machinery, £964. 12s. 3d. on mains and £081.12s.9d. 
.in replacement of transformers, The profit was £8,348. 19s. 10d. after 
providing for interest on debentures, out of which the premium on the 
debenture redemption policy had been paid and a proportion written off 
cost of transformer replacements. There remained £6,836. 3s. Id. 
which, with £2,776. 2s. 9d. brought forward, made £9.612. 5s. 10d. After 
deducting the dividend on the preferred shares paid in September last 
there remained £8,562. 5s. 10d.. which had been dealt with as follows : 
Balance of dividend on preferred shares, £1,059 ; general reserve account, 
£500 ; depreciation of machinery account, £1,500, leaving £5.503. 5s. 5d. 
to be carried forward, and out of this sum the directors recommended 
payment of a dividend of 10s. per share on the deferred shares, absorbing 
£3.500. The past year showed a general improvement over the previous 
year, but not to the extent hoped for, as progress was arrested somewhat 
on the outbreak of the war. For the first month or so of the war the 
power loads showed a diminution owing to the short time worked in 
the factories, and in the last months of the year, when Government work 
was freely distributed, they could not reap the bencfit of the overtime 
which would have been very generally worked owing to the lack of men 
in the workshops, and the same conditions obtain at present. It was also 
apparent that the private consumer was economising in his household 
‘consumption ; this, together with the shorter hours on power loads, 
resulted in the actual output for the year being less than in 1913. The 
engineer and manager (Mr. Geo. H. Fawcus) was, however, able to reduce 
the working costs in spite of an increase of 11 per cent. in price of coal, so 
that progress in economical working has been maintained under less 
favourable conditions. The company has every reason to hope that the: 
demand for power will maintain a steady increase, and there are indica- 
tions that an increase in plant will be necessary this year. The conditions 
obtaining in the current year, which are traceable directly to the war, 
may considerably influence the result of the year's working. and so far 
they do not suggest any improvement. The company has one large farm 
.on its mains for both power and light, and one more at least is coming 
on within the next few weoks. 


BRITISH ALUMINIUM CO. (LTD.)—The chairman (Mr. A. W. Tait) 
presided at the meeting last week, and stated that the trading profit for 
1914 was £3,535 better than in 1913. When the war broke out in August 

‘there was a period of considerable anxiety because the company sold 
its production practically all over the world, and a large portion of 
that production had usually been sold in Germany, which had been the 
largest user of aluminium in Europe. The war, therefore, involved the 
cancellation of a considerable number of orders and contracts which were 
-on the company's books, but so far as the year under review was con- 
„cerned, that had been off-set by the increased demand of the British 
Government and its Allies and contractors working for them. The result 
had, therefore, been that the output and sales showed an increase over 
‘those of 1913, and the prices realised were approximately on the same 
Uevel. The costs of production were, however, affected —especially in the 
closing months of the year—by the increased prices of certain materials, 
freight, insurance and other expenses. The demand for aluminium, in 
the directors’ opinion, still continued to increase, although it was a little 
difficult to forecast what the position would be after the war. The 
question of their production for the current year was dependent very 
Jargely on two factors—namely, labour and the ability to obtain and 
maintain the necessary stocks of raw material and coal. As to the first 
difficulty, owing to the splendid response which had been made by the 
young men of the country to the call for service to the Empire, and owing 
‘to the Government call on the labour which remained being a paramount 
one, it was extremely difficult for other employers of labour to maintain 
Adequate forces, The number of their staff and employés who had 
joined the Colours was about 550, or about 22 per cent. of their total 
“forces, Two of their directors also were serving—Capt. Stephen H. 
Pollen and Capt. R. W. Cooper. Their chief ditliculty was that of obtaining 
„and maintaining the necessary supplies of raw material and coal, and espe: 
cially of their principal raw material—bauxite. That was obtained from 
their mines and their stocks in the South of France. Immediately after 
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_ would hold good for a four months’ supply, and the company has replied 
that provided the full 12 months’ supply of flame carbons is taken, they 
will give a four months’ supply of open-type carbons at the prices named, 
This represents £475 for flame carbons and £511 for open-type carbons, 
and the Company's amended offer has now been accepted. 


ILFORD. —The Urban Council have accepted the following tenders: 
W. T. Henley's Telegraph Works Co., cables; J. H. Tucker & Co. and 
W. Lucy & Co., house service boxes; W. Lucy & Co., joint boxes; 
Cryseleo Limited, Electrical Mfg. & Supplies Co. and London & Rugby 
Engineering Co., metal filament lamps;  Ferranti Limited, British 

' Thomson- Houston Co. and Electrical Apparatus Co., meters. 


MATTERS. 


MAUNDA CAO 


the outbreak of war the French Government declared bauxite contraband» 
| and placed an absolute bar upon its exportation. The directors were 
| able, however, with the help of the Foreign Office, to convince the French 
Government of the absolute necessity for that raw material to enable the 
company to supply Government contracts, and a special permit was given 
for export. Apart from that, it was increasingly difficult to obtain the 
necessary freighting facilities to the company's works. The preliminary 
work for the erection of the new alumina works at Burntisland was in 
progress. and the erection of buildings and further plant for the extension 
of the manufacture of carbon-electrodes at the Kinlochleven works was 
proceeding. "The rolling mills at Warrington were now operating satis- 
factorily to their full capacity. The balance of the purchase price for 
the acquisition of the works at Vigelands (Norway) from the Anglo- 
Norwegian Aluminium Co. was paid in June last. The whole programme 
would, it was hoped, be completed next year. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—At tho 
meeting on Monday the chairman (Mr. J. A. Bryce, M.P.) said that the 
net profit was about £45,000 more than that of 1913, and that excellent 
result was caused mainly by increased efficiency. The profit was almost 
entirely (if not entirely) derived from contracts entered into before the 
war, most of it on contracts made.in.1913. They had added £50,000 to 
general reserve, written £25,000 off goodwill and carried forward a larger 
sum than last year. By the end of July last their fresh orders for the 
year were 27 per cent. behind those during the first seven months of 1913. 
The comparison, however, was not quite fair to 1914, as in that period 
of 1913 they had taken a very large electrification order from the London 
& South-Western Railway Co.: As the stoppage of business with Ger- 
many began to make itself felt, orders were given to them in replacement 
of cancelled German contracts. At the samo time the War Office and 
Admiralty (to whom they had offered their services at the outbreak of 
war) placed orders for various goods, and they also took sub-contracts 
from other firms to assist their deliveries. Owing to those causes the 
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The labour difficulty affected all uncompleted contracts, nearly all of them 
taken before the war at prices based on lower costs of labour and material. 
The Government work, which for various reasons they thought it wise to 
take, was not in itself profitable, the material being furnished to them, 
and the remuneration being based in most cases merely upon a small per- 
centage on wages, Such business occupied tools whose proper function 
it was to prepare work for other tools. There had been a rise of 10 to 
12 per cent. in the cost of every material they used, while the enormous 
rise in freights had seriously affected the results of their contracts for 
foreign and export work, as well as making further business far more diffi- 
cult. They would endeavour to meet present conditions not only by in- 
creasing prices where possible, but by increased efficiency, and apart from 
war conditions, he thought their prospects were favourable. Even now 
there was a fair amount of business offering. and when the war was over 
there ought to be a chance of seeuring a good proportion of the business 
hitherto done in Germany. The report alluded to their acquisition of 
their American friends’ interests in the French and Italian Westing- 
house companies. They considered that the bargain was a good 
one. They had of late years had ample opportunity of seeing tho 
working both of the French and Italian companies, and formed the 
opinion that their want of success hitherto had been due to conditions 
which they and their American friends were confident that they should 
bo able to improve. By bringing the work of the two companies en- 
gineering and selling establishments into co-ordination with their own 
they should be able to avoid overlapping, thus saving heavy ex 
penses in development and other work. Both companies had fac- 
tories well adapted for certain work, and by concentrating at Man- 
chester other work which they had been attempting to do they should be 
able to add to the volume of their own standard manufacture. At pre- 
sent ordinary electrical manufacture was completely suspended in France 
and the works there were entirely taken up with Government contracts 
for munitions of war, which yielded a fair return, but when the war was 
over they would have a good chance of securing, in addition to their pre- 
vious business, a portion of the large amount of electrical work hitherto 
supplied to France from Germany. The Italian company was busy with 
contracts for electric locomotives for the Italian Government, & class 0 
business for which it had obtained an excellent reputation, and in per 
too, there should be good prospects of obtaining a considerable share © 
the business hitherto done with Germany in ordinary electrical work. 
Their control of the French company would give them an important ad- 
vantage in another way. Through it they should obtain an entry into 
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volume of orders finished up at Dec. 31 only 17 per cent. behind 1913. 
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Switzerland, Belgium, Spain, Portugal and their ‘respective colonies, | first two months of the war, but, apart from the supply of energy for 
business in which the French company had not developed. : . | light, it had since improved. The balance after payment of debenture: 
BRUSH ELEOTBIOAL ENGINEERING CO. (LTD.)—The report for 1914 |, interest, is £17,859. 1s. 11d., and with £3,572. 13s. 3d. brought forward: 
states that a temporary effect of the outbreak of war was to cause a | the disposal balance is £21,431. 15s. 2d. The directors have appropriated 
diminution in the volume of business, but the position gradually im- | to the depreciation of plant and machinery £8,582. 11s. 8d. ; to deprecia- 
proved, and the orders secured since the beginning of this year are above | tion of stores £500 ; and after writing £4,275 off commission and expenses 
the average. The profit and loss account shows a balance of £19,110. | of issue: of debentures and shares and expenses during construction and 
The directors recommend that £10,000 be placed to reserve for deprecia- | paying a dividend of 6 per cent. on the preference shares (£3,923. 14s.) and 
tion, that £2,044 be applied in payment of the further 4 per cent. to which | transferring to debenture premium redemption account £500, the sum of 
the holders of the company’s 6 per cent. prior lien participating second | £3,650 has been carried forward. The net capital expenditure for the 
debenture stock are entitled out of the first net profits available for year was £34,786, the greater part being in respéct of additional plant and 
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- they had no cause to complain of the volume of business obtained since 


dividend in any year, and that £7,066 be carried forward. mains. Mr. D. Sinclair was elected an additional director in July last. 


Mr. E. Garcke presided at the meeting on Monday, and said that the ac- | wINEHEAD ELECTRIC SUPPLY CO. (LTD.)— Notwithstanding the war , 
counts showed that the company was getting into athor oughly sound posi- | the directors report a further expansion of business during 1914, the total 
tion. The extraordinary efforts made by the managing director and | units sold amounting to 224,626 compared with 212,969 for 1913 ; while 
the whole of tho staff in their struggle against adversity were such as to certain economies in working have been effected and the works costs now 


inspire everyone with confidence in ultimate success, During the year | stand at the low figure of 0-79d. per unit sold, an exceptionally low cost- 
the reorganisation of the share capital account had been completed. 'l'hey ; i 


i for a station of that size. The profit on trading (after payment of interest 
were paying tho full interest, upon the whole of the debenture stocks and | on debentures, &c.) was £1,967. 2s. 7d. After adding £20. 16s. 9d. 
also the further 4 per cent. for the year on the 6 per cent. second prior | from 1913 and deducting income tax (£62. 11s. 9d.) and year's dividend 
lien debenture stocks, making 10 per cent. for the year. They suffered on preference shares (£449. 17s. 4d.), the balance is £1,475. 9s. 8d. The 
by the falling away of orders during the latter part of the year, and they 


: E directors recommend payment of a dividend of 84 per cent. per annum on 
_ were handicapped by the shortage of labour and the difficulty of getting | the ordinary shares (£216. Os. 4d.), and bonuses to managing director and 
raw materials. After two or threc months of war things improved, and i 


manager and secretary (£114. 14s. 2d.), and the transfer of £1,000 to depre- 
ciation and reserve fund, carrying forward £144. 15s. 2d. p 
NEWMARKET ELECTRIC LIGHTS CO. (LTD.)—At the recent meeting the: 
chairman (Mr. F. E. Gripper) stated that during 1914 the equivalent of 
1,015 33-watt lamps had been connected to the mains, making the total 
connections 30,744 lamps. The profit (with £145. 13s. 5d. brought. 
forward) was £2,463. 17s. lid., and after deducting £733. 1s. 6d. for 
debenture and other interest, £1,730. 16s. 5d. was available for distribu- 


the beginning of the current year. At present a large proportion of the 
output was for material for Government service. They were building not 
only turbo-generating plant and other engineering and electrical machi- 
nery for that duty. but had also undertaken the construction of aero. 
planes to standard and approved designs. In common with other engi- 
necring firms, they had granted a substantial all.round increase of Wages 


e to their workmen. The board recognised that the cost of living had gone | d ie 
E: up and that the men were entitled to more when moro was bons ead ; pe. Tn E duisi iio that a re idend of 3 nas da ut p aid,. 
ra but those continued advance of wages were liable to hit the firms engaged isi d. sd. to b. d f a rd. Th x qu 2 "i a CES 
= in the heavy section of the electrical engineering industry very much, iban dots FoU SER h : id b i hugs - E ES 
l because their contracts were of a nature that often extended over many pean > and but tor the war they would have & record year. l 
2 months, and as they had to engage to deliver their products at a fixcd NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—At the meeting 
up price it was not possible to obtain relief in respect of higher wages paid as | last week the directors recommended a dividend of 6 per cent. per annum 
M. regarded work already in hand. The experience gained had justified | and a bonus of 12s. per share (together 24s. per share) on the ordinary 
M. their action in securing manufacturing rights for the Ljungstrom steam | shares for the past year, placing £2,000 to reserve for redemption of: 
p turbine which they had taken u p. It had fully realised their expectations debentures, £1,624 to depreciation account, and carrying £4,677 for ward. 
S and was now firmly established as the most economical turbine on the | The chairman (Mr. Emile Garcke) said that they had sold 2,400,000 units 
a market, They were building a large number of cars for the L.C.C. | of current more than in 1913, and but for the war the increase in their 
un tramways department, and they were finishing some steel carriages for | business would have been much greater. They had also made £3,000 
gy oe Central London Tube Railway. several tema (inctadtng cost) had iss emi is a eng that 
ut pe , e. eyewere paying 
wl CLYDE VALLEY ELECTRICAL POWER C0.—The report for tke half- | the same dividend as last year, and thought it wise to carry forward a 
gu year ended Dec. 31 states that the profit amounts to £37,602, and aíter larger amount of undivided profit, in vice of the general wider cnc 
" taking into account £37,662 brought forward and paying the dividends | jn regard to the current year. Their subsidiary (the North Metropolitan 
(ee on the preference shares to Oct. 31, 1914 (£9,000), and after adjusting | Electrical Power and Distribution Co.) was also progressing satisfactorily 
pora ais and transferring £12,500 to contingency fund VU. Á 
Loma C. there remains £33,826. The directors recommend that £3,290 be RAND EN i 
P transferred to special reserve, £10,000 applied in writing down cost of the AEHOFANDA (Maroh 31) — Bank rate b per cent. (since Aug, 8, 1914.) 
A Consols 663. Consols Pay Days April 1 and May 5. Stocks and Sharee 
ae Acts of 1901, 1904 and 1912, and £9,000 provided for the dividend on : . k . : 
E l l Saik ORC j Ticket Days April 13 and 28. Pay Days April 14 and 29. Price of 
"E preference shares to April 30, 1915, leaving £11,035 to be carried forward. silver, 233d. 
| are GATESHEAD & DISTRICT TRAMWAYS CQ. (LTD. )—The directors have 
E d a dividend at rate of 6 per cent. per annum, and a bonus of 6s; a — 
Lue per share (together 12s. per share) on the ordinar shares, making 9 per 9 
p Refine yee. oM LAE placed to reserve, £2,015 to renew, | ELECTRICAL COMPANI ES’ SHARE LIST. 
fo: £2,323 to sinking fund for redemption of mortgage, carrving forward What were known as “ official quotations " are not now issued, bub 
edi £6,975. At the meeting last week the chairman (Mr. R. Greene) said | we give below the latest prices at which actual transactions took place 
eum there was a good dividend and a good amount had been placed to reserve. | on or before Tuesday, March30. The greatest care is taken in compiling 
a The carry-forward was good and traffic was still on the up grade. these figures, but the difficulty of verification IS now much increased. 
s É CO aer. -a -Daire 
pu LONDON & SUBURBAN TRACTION CO. (LTD. )—At the meeting last d Do NAME. d es | "DvibgND 
e : week the chairman (Rt. Hon. C. B. Stuart- Wortley, K.C., M.P.) said that | z PEND , ' March 30. YIELDED.. st 
— from their subsidiary companies the total revenue (including sundry rx Gi e e aaa C ECCE E 
e Teceipts) had been £118,579. The final results for the vear showed that NE | Eseciricity Supply. Ţ £ E d. ; 
pe although the effect of the war on the company's fortunes had undoubtedly T 7 KA pula ed unda o edens on | 4 13 I oat yis 
w n adverse, it might very well have been worse. In regard to the three 10! 69; | Do. 69; Cum. 2nd Pret. vias pass 10% 1519.3. Feb’ Aug 
pm tramway companies and the two electric supply companies in which they j 19e crore e DIE Aem E at EA = : i : Mar, Sept 
s ps Interested, out of the 4,186 employés no fewer than 1,010 had joined za prd e i - e WP. Eid & Civ Da 91 47110. Jan, july 
| , His Majesty s Forces, or 24 per cent. of the whole. 5-2/3 1 Do. 4495 Preces eases boca 4% 57 6 " 
s f , mimi 10; 9°, , City of London Elec. Lt. Ord. ........ | 144 |6 4 2, Feb, Aug 
22 ME WIRELESS TELEGRAPH CO. (LTD.)— The directors n RU 6/0 Do. 6% D Creer tanenin ene. | Let H T t Mar gi 
< - Pay a dividend of 7 per cent. on the cumulative partici ating preference t. 970 | Do. 5% Deb.St................ - | un, Dec 
s Shares, They report ne the company has oanad ris the outbreak T à i En y en 670 Pie OE | iit | : a P | Ms NOE 
ane j s bos in full control of its-business, but its stations er largely St. nu Edmundson's Elec. Supp, 44% Debs... 7 | y 2 m" July 
pet / ‘voted to Government work. For this reason the new direct pubiic 5' 9% | Kensington and Knightsbridge Ord. .. 2 eb, Aug 
an , Service with New York, which it had been contemplated would have been E | 3/0 ps o Ubp Ed y lj e Mi | h 12 $ | Jan, Jly 
H oo in the summer of last year, has had to be postponed. In other 5 34%, Metropolitan E. Supp. On "uni xoc 34 | 5 d 10 | Mar, Aug. 
^ usines eR oe has been necessarily disturbed, an! consi erable | St.) 4% Do. “Ist Mort. Deb. 62% Ad Dbs i| Sake 110: Mate, 
E- ess Which was pending for many foreign countries has been delayed St | 5% | Newcastle-'on-TyneE.S.59/ 2dMt.Db.St. 99 i15 1 0. Mar, Sept 
ae or deferred. This, however, has been substantially compensated He : 1 6% Hom perpe TT UPP, 6% Pref x | : 0 1 | Api, ir 
ts overnment and other business directly resulting from the war. e | St.) 5% | South London E.S. Ist Mort. Debs. .. | an, Jly. 
ct works and all the a id bn ure under the highest zi p Wie DEP a uu ed E 2 2 e Mor S 
a pressure throughout the whole period. A number of matters, including 5 44%. Do.. 44% Cum. Pref, ..... Vue a sa C 44 | 414 1 | Jan, Jly. 
ee : the question ‘of compensation and payment for services, are still in ectric Railways & Tramways.] ` | 
vU Deae. The directors are unable to estimate with sufficient reliability | St. 5% British Elec, Traction 5% Debs........ 87 | 5.14 11 | Ap, Oct. 
gt the results of the business of last year to warrant them in declaring at | S 49)" | Central Cade Guar, Assented Ord, ..| — 75 S 6 3 à one 
de Dresent an interim dividend on the ordinary shares. ir OE . St Ha | Do. — do. Assented Def, Ord. ..|. 754 55] m 
a, | LAND ELECTRIC CORPN. FOR PO DISTRIBUTION (LTD.\— 10! 5195 Lanarkshire mays S — 9i 517 11 | Feb, Aug 
s „i The directors report that the revenue was adversely affected during the | < , TEx dividend or interest 
yt TEE PS | i. ero ^ dgcubs i | ZEE E oc 
T. er ee oe ae An at oo x y uS RP . : ' 
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i | - ELECTRICAL COMPANIES’ SHARE LIST.—Continued. : METAL PRICES. | 
L Messrs. J. 8. Garnnam & Sons, 132, Upper Thamessstreet, Loadon, EC: under 
Dive ! NAME. Tes m Daas DIVIDEND date March 31, the following as the present basis pricesof — —— j ta ua 
DEND ; March 30. | YıELDED. M New METALS. per Ib. ton, i 
acapan Pee! Nou E MS Solid Drawn Brass Tubes........ 10 Antimony’ sa os mi reises > 0 l 
Electric Railways and Tramways. —cont. | £ s. d. AAR ties teer d. | English Lad.+ercesssyeane E21 5 9 
SW ae aciem Fs OWES ii es bans wee eit? ^ : d | yan, m Brazed Brass Tubet .......«...» 12d. OLD METALS: bü i 
e *-"àe29 65 »»**5^29959»^5O^»29*2925559 . a 1 
| M I Dos AULAE, acs IS Sonic os 414 1| Jan, Jl. EWES soo: dd. LERNTE per Sap ci: E53 0 8 
Metropolitan Ry. Con. Ord....... eai o TOR 3 8 2| Feb, Aug Rolled Brass 9łd. | Clean Scr kare 4 
35%) Do. 3X Pref. i ccvecaeccsesavs 77} |410 O| Feb, Aug Grass ea E Ud. | Gl Led E y CE MA. 
Do. 34% Convertible Pref. ........ 744 |413 8 Feb, Aug "| (Old aens osese serte ER IND 
34%] Do. 34% A Debs. s.s.s... B3 |4 3 4| Jan, July per ton. | Hollow Pewi oosa BS 0 D 
70| Do Aes CNE E AA 83$ 4 3 10| Jan, July Cosme Od: xeu ore. 490 E T A Pewee ct ee i 0 0 
x Metropolitan Dist. e NEE ia haci al pAn Spalteh Javsisecetescecsoce 44 OD | GM Metals eio C CC A 4 
1 o b. FHot LIB aote 32 6 | ay, Nov Mp A: xod. 
De... 4495 First Prefs ccc ull S 3 r. A. Joseph, Earl-strest, London-road, Southwark, London, A uotos un 
| | po gue e Gp 117 fans Julg [ March 30, the following prices of Scr? Marais :— Puer c | 
Do... 495 Deb aloes cat etisse reso 90 4 81l an, per ton per ton. 
49, Do 4% Debs. I ru ETAPER | 83 491] ee jue Aluminium Cuttings virus» “BOD: Q 0 | Lead (less usual Draft) ...... £21 15 0 
4% Do. 4, Guar. ie: ros pA EIS 77 | & up | Mar. Sept Clean Mixed Brass e«vosese £47 IO .O | Tea Lead. vs522cv65eceesvese Ê 5 0 
: ^ STIL Rys. of London Shares. 131 E | : 3 Clean Copper. sree eeeseeeee £63 0 Old ZING: cee P vitFCRTAR$542A £31 10 0 
Sth): (Ea a AE 225 33 evt A à A Braziery Copper............ £57 0 Hollow Pewter ............ £115 O 0 
es? wa 6% me Debs. ......2-- ee eeeee H3 5 6 2| Mar, Sept ae each can supply solder A ,8,,0,, Shaped ee ti Es A. 
es "E. er [o] pe ni umber's 
oP 44%, Do. 43% ne VOR Sp 1031 i 4 3 feci rs or strip), £75. Commercial Tinman's Solder, £95 ; Blowpipe Solder, £105. - 
9| .. | Yorkshire W. Riding Ord............. ii T March 
Electric Manufacturing, &c. = 
1| 1/0 | Babcock & Wilcox Ord. .............. 2i 6 Oll | Apl, Oct "it — 
l| 1/0 | Brit. Aluminium Ord................. | lid’ 4 16 11 Mar ELECTRIC - 
100| 5% | Do. Prior Lien Debs. -+++ s+... | 96 |5 3 8| Jan, July. TRAMWAY & RAILWAY TRAFFIC RECEIPTS, 
, gd. AM xu a nanana aaraa A là 6 8 0 Jan, July 2 MELDE a eee een 
5| 15%) Brit. Insulated & Helsby Ord. ...... 10°3¢ | 7 3 3| Aug, Feb AGGREGATE, 
5| 3/0'| Do. 6% Cum. Pref. ........ c2. Sie 8 110 Jon. Gate LINE, enced E ma GUN No. of Or deo. 
1| 6% Brivish | L.M Ericssion Mfg. Cm.6°, Pref, lt 51211] Mar, Sep ( B dons Ska] Amount. unt. |ie caes 
276 cus M estingnouse Pref, cse detnr 2 Z 3 9| April == sarc es = 5 T --- Ep 
LOI : 2 P a * t 
5 2/6 | De. SX pep O Scy Co. Ord. cse 1225 18 3 8| dan July | Aberdeen Corporation ...| March24 | 1,533 | + 99| 43 | 7061 [+ 226 j 
415351 Cosine KellBate, i aaor quaaQs LAA 2. 413 3| May, Nov Ang Aten une e| p 20 | 51,827 | — 4,475 | 43 610,676 |— 74,579 
1| 6% | Dick, Kerr & Co. 6% Pref. ......... z5 7 14 10 Sept A ids US GNE Ae 4 paura $5 "s: ' T +. +s 
5| ..| Edison & Swan U.Elec.Lt.A. £3 pd..... + 2s Feb. Aug BI RUSERORLAN Oe" ned 236 | + 4| 45 | 15,060 |+ 1,197 
1| 6% | Elec. Construction Ord............... hj |814 7| May Hirkenbeod Corcorat 23 F . z z e: : 
PEE -Do:496 PORES ararsa atmos 684 (516 9 | Jan, July ‘Bi en A laced Mana. TEN 1,220 | — 43| 52 64,623 |—- 2,769 | 
10| 6/0 | General Electric 6% Pref. ..........-- 9H 519 3| Jun, Dec di i lg SDBOEESOR. 2 L t: z T ^ 
5| 20%| W. T. Henley's Telegh. Wks. Co. Ord... — !4p 61311 Feb, Aus B snum vorporeMHon s up t| LOST T  d49R] 2. |, 19,72) Te NE | 
5| 2/3| Do. 4$% Cum; Pref. 4... ne 4L 5 511 eon Pon VOFBOFAMOB «eis f | » 28| 2416| -  180| 52 | 138453 |- 2981 
SNR CU Con COSPPAPRR LIS Iq y: 99 4 10 11 fin» Dee dod UR Corporation TN! | 1,807 | -+ 204 51 101,060 |- 1,574 tan 
10| 5% | India Rubber, G. P. &c., Ord. ........ 9 511 1| Feb, Aug eee trash, Se -" L :: +s ie a 
10! 5an] Dc PIAA erario Srosute beni st Be 516 9| Ap Oct righton Corporation ....| ,, 28|  812|— 16| 52¢| 54,063 |~ 288 T 
100-498 1./Do, . AG DOS. ic. cconsec UCET Te La 94" ác 5 T1] AL Oct prn Trams & Carrlage 5” 26 8,682 | + 1,271 12 101,208 |+ 10,866 "it 
12 36/0 | Telegh. Con. & Main. Zo. Xd & bonus.. 37 6 9 8| Mar, july | Burle corni ums & Ute.) » 22| A74 |-. Roe | 12 <. i 236947 i 
100,49, | Do: 4495 Debs. veter 95 4 4 3| Jan, Jly Se sees] ur 2| ade io SRI oes " si po 
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ÍELECTRIC VEHICLE 
PROGRESS 


THE PROBLEM OF THE BATTERY. 


The interest which is being aroused in the electric vehicle, and par- 
ticularly the battery portion of it, is clearly shown in the following. 
which we reproduce from the “ Manchester Guardian `° :— 

“It is generally understood that the limitations of the standard 
electric accumulator—that is, the lead cell type—has been the cause 
of the non-development of electric road vehicles. For many years 
past battery makers have experimented and worked assiduouslv 
to produce an accumulator which should have that degree of mecha- 
nical strength and lightness which would warrant their general use 
for traction. Yet in other countries, in America and on the Con- 
tinent. there would appear to have been greater headway made in 
this direction than can be credited to this country. "This back- 
wardness on our part is, perhaps. not altogether due to the inability 
of British battery firms, but is probably more the outcome of an 
unwillingness to develop the electric vehicle industry in the com- 
mercial sense. Motor-car builders, central station engincers and car 
users are none of them keen to appreciate the special duties which 
can be best served by electric battery vehicles and cars. In the 
‘Engineer’ recently opinions were given voice which tended to 
show how British engineers were awakening to the fact of the con- 
tinued foreign development of the clectric battery vehicle. Referring 
to the subject of type of battery, it wis surmised that when electric 
vehicles became more popular engineers will specialise, one section 
advocating lead-cell batteries, another the new Edison nickel iron 
alkali batteries. Were both types available at equal prices the latter 
would be most popular; but as the cost of a nickel iron alkali cell. 
as made by the Edison Company, is about three times as grcat as 
that of a lead cell, selection demands careful consideration. Lead 
battery manufacturers are prepared and quite willing to maintain 
their cells for a fixed fee per annum or per mile, while nickel iron 
alkali cells are guaranteed for years, irrespective of mileage. The 
question of whether a lead battery or nickel iron alkali battery should 
be employed, therefore, resolves itself largely into what the buyer is 
prepared to pay in the first instance. In four years it is possible to 
run an electric vehicle 60,000 miles, and the guarantee is, therefore, 
well worth having. Although it is quite likely that a cell will some 
day be invented which will eliminate them both, in the mcantime. 
if present activities are continued, marked progress will be made 
with the types now available." 


THE MODERATE PRICED ELECTRIC. 


For some time to come the electric vehicle in this country will be a 
comparatively high-priced machine. This is due to the present un- 
developed state of the manufacturing side of the business, and 
naturally until the producers are in a position to turn out vehicles 
In large quantities the moderate’ priced electric must not be looked 
for. The prices of electric vehicles in the United States are no 
higher than they are in this country, but even there they compare 
on the high side with petrol vehicles. The need for a moderate- 
priced car is, however, appreciated and it is interesting to note that 
a manufacturer, having an exceptionally large works and with 
modern facilities for production, has announced a number of models 
at prices which will at any rate compare very favourably with pre- 
sent-day petrol cars. This company is the Milburn Wagon Co., of 
Toledo. According to one of our American contemporarics, it is 
putting on the market a coupé at £300, a roadster at £265, and a 
delivery waggon at £200. The cou pé weighs approximately 2,000 Ib., 
and is a two-seater vehicle. It has a maximum speed of 20 miles 


per hour, and the battery of 20 cells has à maximum mileage cf 
65 to 75 per charge. The rated battery charge is 180 ampere-hours. 
The drive is of the under-worm type, without knuckle joints in the 
cardan shaft, and the rear axle is of chrome vanadium steel running 
in Hyatt roller bearings. The springs are of the full cantilever type, 
and are self-lubricating. Internal and external brakes are fitted to 
cach of the rear wheels, so that none of the braking strains are taken 
through the worm gear or motor. 

An automatic alarm is brought into action if the brakes are ap- 
plied with the controller in the on position. The roadster is of prac- 
tically the same design, but is 100 ]b. lighter, and has a mileage of 
75 per charge, the maximum speed being 24 miles per hour. The 
steering tiller, which is so commonly employed on American electrics, 
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THE ELECTRIC,CAR CAN CLIMB ANY HILL. 
1 IN 5 GRADE. 
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has been replaced by a 16 in. wheel. The delivery waggon has a 
wheel base of 90 in. and a carrying capacity of 750 lb., in addition 
to the driver and an extra passenger. The price of £200 mentioned 
above is for the chassis only, and any desired body can be fitted ut 
small cost. "This vehicle has a maximum speed of 17 miles per hour 
and a mileage of 40 on a single charge. The tyres fitted are of the 
Goodger special electric, 30 by 3b in., but Motz cushion tyres, 
32 by 34 in., can be fitted at an extra charge. We understand 
that the Milburn Wagon Co. is one of the oldest vchicle manufac- 
turers in America, and this is stated by our contemporary `“ Electric 
Vehicles," Chicago, to be a guarantee of the excellence of the design 
and soundness of workmanship. The company has adopted the 
General Electric type of high-speed motor specially designed for 
vehicle service, and the controller is the General Electric standard 
continuous torque drum-type, with non-arcing contacts and four 
speeds forward and two reverse. The controller is actuated by a 
horizontal lever immediately below the steering wheel. The cars 
are supplied complete with two 6 in. front lamps, tail lamp, inside 
lamps, bell, voltmeter, speedometer, eight-day clock, tyre pump, 
jacks, tools, &c. It will be interesting to see if this model of electric 
is followed in this countrv. 
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WESTON 


MINIATURE PRECISION D.C. 
INSTRUMENTS. 


MODEL 279 BATTERY TESTING VOLTMETER. 


The instrument is fitted with a Detachable Spike 


Terminal and Flexible Lead with Spike Terminal. 
DELIVERY FROM STOCK. 
Weight, 11:6 oz. List Price, 49/-, 


Write for List D3. 


WESTON ELECTRICAL INSTRUMENT CO. 


Audrey House, Ely Place, Holborn, E.C. 


Telephone : 2029 HOLBORN, Telegrams and Cables: “ PIVOTED, LONDON." 


ELECTRIC VEHICLES AT HARRODS. 


It is an interesting fact that Harrod's Limited were the pioncers 
of the big commercial electric vehicle for general town delivery work 
in the London area. Naturally an organisation such as Harrod's 
has vast ramifications, and the motor vehicle has assisted in the 
upbuilding of a connection among customers distributed over a very 
wide arca which could never have been covered by animal traction. 
For its delivery service the company makes use of every means of 
transport—horse, steam, petrol and electric vehicles—which make up 
a formidable fleet. The war has depleted the numbers of these, but 
in spite of that deliveries are almost as usual. The fleet of electrics 
is in process of formation, and will, when the cars on order or con- 
templated, are in service, amount to nearly 40 vans. The merits of 
the electric were impressed upon the enterprising heads of the firm 
when in the United States, and the outcome of a visit to that country 
was an order for five Walker two-ton vans. "These have been in 
commission since the beginning of 1913, and have rendered very 
satisfactory service within the town area. There are also seven 
Torpedo three-wheelers in use, these being of the 5 cwt. type, and 
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„Pran View oF WALKER ELECTRIC CHASSIS. 
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suitable for quick parcel delivery. In addition the company has 
five half-ton Edison vans. The latter and the Walker vang dro 
fitted with Edison nickel.steel batteries, the Torpedo cars have lead 
batteries by various makers. "Lu AE 
Harrod's Limited have their own generating plant, and are, there. 
fore, in a position to charge the batteries of the vehicles under quite 
favourable conditions. When the vans are being loaded up or are 
waiting to be loaded, a normal charging current is supplied to the 


batteries; the long-charging’ operations are carried out at night 
when the cars ave in garage. 


REAR AXLE END oF WALKER ELECTRIC CHASSIS, 


The Walker cars referred to above are of an interesting type in that 
the driving motor is entirely enclosed within a special casing over 
the back axle. The illustrations explain this construction, The 
transmission is through a sun and planet gear within cach of the rear 
wheels, the differential is also enclosed within the motor casing. The 
construction satisfactorily disposes of the motor, and it enables the 
transmission constantly to be run in lubricant; dust and dirt are 
also excluded. The plan view shows how neatly the motor, battery'and 
control gear near the driving wheel, are distributed about the chassis. 

We are indebted to Mr. Howse for the foregoing, and hope to 
return to the subject of Harrod's clectric fleet in an early issue. 


ELECTRIC BUS PROGRESS. 


Slowly but surely the electric battery bus is making progress. At 
present these vehicles are giving satisfactory service in Brighton, 
Southend and South Shields. In the first-named town Tudor battery 
buses of the double-deck type have been running for some years 
side by side with petrol buses, and the results achieved have in every 
way justified their employment on the streets. They are not fast 
vehicles, but they maintain a good average time table with the 
petrol-driven vehicles. 

At Southend and South Shiclds, single-deck buses with Edison 
batteries are in service as feeders to the local electric tramways, 
and though they have only been running a few months, both 
Corporations are very pleased with them. In fact, it is most pro- 
bable that a kind of fashion in battery 
buses will soon he created, and electric 
tramway undertakings which are in 
need of country extensions will put the 
battery bus into service. The desire 
to emulate an enterprising municipality 
will not be the guiding factor, of course. 
The superior economy of the clectric 
bus and the uniformity of equipment 
which it presents with the electric tram- 
car appeal too strongly for the tramway 
manager to resist. Such has been the 
case at York, where the Corporation 
under the advice of its electrical engt- 
necr, Mr. Hame, has just placed an 
order for four single-deck Edison bat- 
tery buses. This brings the number 
of towns using battery buses up to four, 
and it should not be long before others 
follow. 
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Ywo-ton van, Successful under conuicions tn 
which petrol vehicles were found to be too 
- costly in operation. . 


Telephone: Recent 5470 (6 lines). 


EDISON étectrics | 


FOR ECONOMICAL 
* TRANSPORT * 


SOME PRESENT LONDON USERS, 
ALL OF WHOM HAVE PLACED 


REPEAT ORDERS. 


BN 
MESSRS. J. LYONS & C0., LTD. 
„ HARRODS STORES, LTD, 
„LIBERTY & C0., LTD. 
»  PULLARS DYE WORKS, LTD. 


» GREAT WESTERN & METROPOLITAN 
DAIRIES, LTD. 


Write for further information :— 


EDISON ACCUMULATORS, LTD., 2 & 3, DUKE STREET, ST. JAMES’, LONDON, S.W. 


Telegrams: “ EDIBATT, St. JAMES, LONDON." 


INTERESTING FIGURES. 


Up to the present time the users of commercial electric vehicles 
in this country are somewhat diffident about giving figures of operat- 
Ing cost. No doubt one of their reasons is that they have not had 
the vehicles in service long enough. Similarly, comparisons cannot 
always be readily effected with steam and petrol, because figures 
for the operating costs of these vehicles are not consistently taken. 
For the time being, American figures must be taken as some guide 
to the approximate cost of running electric battery vehicles. We 
have received from the New York office of the General Vehicle Co. a 
number of printed particulars which have been compiled from the 
operation of electric wagons under the conditions of road surface, 
haulage and energy charges which prevail in the United States. 
Until we have a vehicle manufacturing industry of our own, and 
while the present war continues, the supplies of electries will mainly 
come from America. The figures obtained under American practice 
may be taken as rather on the high side, because electrical energy is 
higher priced and petrol is lower priced than is the case over here. 
It must also be noted that the American ton is 12} per cent. less than 
the British weight, a ton vehicle only carrying 2,000 1b. Table I. 
shows the daily cost of operating six different capacities of trucks 
"pon an annual mileage which is fairly indicative of the service 
conditions over here. 

In the figures given in Table II. comparisons are drawn between 
electric, petrol and horse vehicles. Lt should be noted that these are 
for the same conditions of service—i.e., short-haul-frequent stops. 
Obviously it is unfair to the electric to compare it with a petrol ca: 
RI e ees cc "RR e ES 


" Table I.—Showing Cost of Operating G.V. Trucks and Wagons, 
ese figures include fixed charges, replacement charges, garage charges 
and driver. Based on 300 days per year. 


Capacity. | Speed. Annual mileage. Cost per day. 
cit Ui NT EN: a Mcr pc MM TARDE EUN 
pub c 12 | 10,620 £l 6 3 
20 ]D eene | 12 | 10,500 1 8 61 
200 Ib: iocos | 100 | 10,140 112 0j 
: | M | 9 | 9,390 1 16 103 
p tons E 8 | 8,310 2 3 0} 


9tons,,,.., |. 7 i 7,200 | 2 8 4 


which is in use for long-distance service, 2 class of work for which 
the electric is not built or reeommended. 
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Table II,—Comparison of Electric, Petrol and Horse Vehicles. 


1,000 LB. Waco. PARCEL DELIVERY. 


2d —— 


l Electric. | Petrol. Horse. 
Value in pence per mile. — 10,000 miles 10,300 miles | 7,400 miles 
| per annum. per annum. | per annum. 
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Electricity, petrol or feed...... O-75d. l-ld. 22d; 
Maintenance .............. eese 3: 45d. 3:85d. ]-35d. 
Storage, driver and helper ... 9: 65d. 6: 2d. 1: 6d. 
Overhead charges ............... 1-7d. | 2:6d. 1:45d. 
Total uoce ee he sa Dus 11: 55d. 13: 75d 12:6d 
34 TON WAGON. Cask BEER DELIVERY. 
Electric. | Petrol. | Horse. 
Value in pence per mile. 8,850 miles | 8,900 miles | 6,250 miles 
| | per annum. | per annum. | per annum. 
Electricity, petrol or feed...... Sd. 2:0d. | 6: 1d. 
Maintenance ................ ee. 5' 65d. 6°0d. | 2:35d. 
Storage, driver and helper ... 8: 2d. 8:55d. 11:9d. 
Overhead charges ............... 30d. | 5: 15d. | 2:6d. 
i ME 18-35d. 217d. | 2295d. 
5 TON WacoN. Coat DELIVERY. 
^ Electric. Petrol. | Horse. 
Value in pence per mile. 8,000 miles | 8,600 miles ' 5,300 miles 
per annum. | per annum. ! per annum. 
Electricity, petrol or feed...... | 1-8d. 2: 5d. | 85d. 
Maintenance ..................... | T: 2d. Tod. | 2- 9d. 
Storage, driver and helper . | 9° 25d. 9:0d. !  ]4-6d. 
Overhead charges ............... | 4*3d. 6: 45d. | 3:65d. 
Total asec 2255d. |  2545d. | 2965d 
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TUDOR 
ACCUMULATORS 


FOR ELECTRIC VEHICLES. 


AMBULANCE WITH TUDOR BATTER Y. 
Port of London Authority—4 Vehicles. City of London Corporation —2 Vehicles. 


BATTERIES FOR COMMERCIAL VEHICLES, 
PLEASURE CARS, OMNIBUSES, &c. 
LIGHTEST IN WEIGHT—HIGHEST IN EFFICIENCY. 


Maintenance undertaken at Moderate Mileage Rates. 


THE TUDOR ACCUMULATOR CO., Ltd., 


3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, 8.W. 
Works: DUKINFIELD, near MANCHESTER. 


ELECTRIC MOTOR TRUCKS FOR NEW YORK 
RAILWAYS. 


The New York Ra‘lwezs Co. placed in opera‘ion during the latte: 
pact of 1913 the lacgest equip.nent of self-propelled trucks eve“ 
ordered by an clectric railway to replace horse-drawn trucks and 
waggons of various kinds. In order to fix the number of cach kind of 
vehicle required a diagrammatic study was made of the horse-drawn 
vehicles then in use to determine the moving and standing time of 
each truck and of the number of trucks cmploved continuously 
throughout the year. The time data were obta/ned from the reports 


Specifications were prepared for 29 vehicles of different capacities as 
follows : One 1,000 Ib. open express-type waggon, two 3,000 lb. panel. 
type delivery waggons, one 2,000 Ib. panel-type bank waggon, five 
4,000 lb. eme-gency waggons, 14 7,000 lb. steel dump trucks, four 7,000 
lb. platform and stake trucks, one 10,000 lb. platform, stake and 
reach truck, and one 10,0001b. platform, stake and windlass truck. 

At pzesent these vehicles are charged at night from one central 
cha-ging station, although the use of more stations for day boosting 
charges is contemplated. The 1,000 lb. open and 2,000 Ib. closed 
delivery trucks carry transfers, stationery, l'ght track material, pipe 
and lumber for small jobs, &c. 

The bank waggon was built for collecting money at different re. 
ceiving points in the ca--houses and carrying it to the company's 
banks. The bank waggon route covers from 25 to 30 miles a day. 
On account of its purpose, the body has been designed with the fol. 
lowing special features: An inside sliding steel door, 22 in. by 30in.,is 
installed 8in. in the back of the driver's sca‘, on the right-hand side, to 
serve as a passage for money bags only. This door has been made 
sufficiently large to allow a man to lean out and place a money bag, 
which weighs from 50 Ib. to 75 Ib., on the shoulder of a man standing 
on the pavement. It may be observed that by this arrangement the 
man to whom the money is handed is always facing the pavement, 
and, therefore, he is not likely to be taken by surprise. A barred 
window, 12 in. by 12 in., is built in at the rear end of the body for 
ventilation. Two heavy wire screen doors, swinging inwardly 
against the sliding steel side door, at the back of the driver's seat p'e- 
vent access to the interior of the body when money is being handled 
at the side door described. Doors which swing inwardly are used 
because the inside guard is compelled to close them before he can get 
at the side door to open it. Thus only one kind of door can be open 
ata time. There are doors on each side of the footboard, as is ordi- 
navily the p:a^tice now with pleasure automobiles—that is to say, 
the four-door arrangement is used. This makes it difficult for a high. 
wayman to obtain a foothold. Steel plates are placed inside the 
body to protect the men from gun fire. 

The eme-gency truck is used for accidents, and as a hook is 
attached to each end it can be manceuvred more easily than a horse- 
dawn waggon when it has to pall wazgons or other ob3:ructions off 
the track. It weighs 7,600 lb. compt!e:e, and has a maximum draw- 
ba: pall of 4,500 Ib. While an averaze trip is about 3 miles and an 
avecage daily po-fozmance is 15 miles, the battezy on one chazge is 
capable of peop-lling the regula load of 4,000 lb. for at least 30 
miles. This truck also carries a complete tool kit. 

Owing to the fact that accidents are ap: to occur through pedes- 
trians being **side-swiped" when this waggon is turning corners at high 
speed, it was decided to completely enclose the running gear. The 
front of this waggon is protected by the company's own type of com- 
bination wheel guard and fender. If this apparatus strikes a stand- 
ing person, the upper part of the gate or ap-on of the guard throws the 
victim into the fender, while the lower part of the ap-on forms a con- 
tinuation of the fender to take caze of the overhanging limbs of the 
person struck. At the time of impact the wheel guard section is 
tripped in the ordinary way. so that even if the person struck should 
fall out of the fender, it would still be impossible for him to be dragged 


“SAFETY FIRST” ELECTRIC VEHICLE OF THE NEw York RarmLwayvs Co. 


of a vival and dep sare at stopping points a: turned in by the 
drivers, while mileage was calculated from a map. A detailed com- 
piison was also made of petrol versus electric vehicles, and this 
showed that for the short runs in congested districts, comp ‘ising 
most. of the service, electric vehicles were to be p-eferred because of 
their greater simplicity of operation and their economy on the bases 
of total first cost, operation, fixed cha~ges and dep ‘eciation. 


under the caz. If this appa aius should strike someone who Is 
lying pone the wheel guard action alone is sufficient to p event him 
from being caught under the trucks. The fender on striking 4 
person, who is either standing or lying prone, automatically stop: the 
truck by shutting off the power and applying the brakes. ' 

The 7,000 lb. dumping trucks for sand, manhole refuse, &c., m 
steel watertight construction. The dumping is effected through the 
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commercial work. 


ie: 


ELECTRIC VEHICLES. 


THERE ARE over 1,000,000 cers or 


Exide Ac 


in use in self-propelled electric vehicles for pleasure purposes and 
If you will send us particulars of the conditions 


you are considering our experience is entirely at your disposal. 


cumulator" 


ELECTRICAL | cLiFroN mein, 
STORAGE CO MANCHESTE 
EO & VUE LIMITED ' vicroras PE , LONDON OFFICE: 


39, VICI ORIA STREET., 


rear end of the body by a manually- -operated arrangement located just 
in front of the dump body. Two round iron-bound oak blocks, about 
l0 in. in diameter, are placed on cach side of the rear end of the dump 
body to take the shock when the body, in dumping. strikes the pave- 
ment or the guard timbers on the dump’ ng platform. This protects 
the body from the damage which would otherwise occur during the 
dumping operation. The platform stake trucks are used for hauling 
from the yazds miscellaneous material like cement, tie rods, lumber, 
p.p-ng and also paving material when the dump waggons are not 
available. These waggons ave furnished with removable side plank- 
ing up to the height of the tailboard, so that small, loose material 
can be readily carried. 

The 10,000 Ib. stake-and-reach truck is intended chiefly for rails 


ei 


Table ble I.—Showing Maximum Speed id Allele of Different Vehicles, 


Vehicle. | Max. speed. Max. mileage. 
Rieti acacia ns Fa a Sh —— ————á— —— 
1,000 lb. open express. ........ eee 12 | 45 
2,000 Ib. panel delivery ..................... 10 20 
2,000 Ib. panel bank | .................. eae | 15 o0 
4,000 Ib. open emergency .................-- 15 30 
7,000 Ib. dump.................. cene | 5 40 
7,000 lb. platform and stake | ............. | 8 10 
10,000 Ib. platform reach ................... 5 30 
10 N lb. Palom windlass ............... | 5 | 30 
Table IL- IL—showing General Dimensions (Loading . Space ) of Vehicles, 
| Length. Height. Width. | Gauge. | pons 
RUE RR ER e a d u axioms: 
| ft. in. ft. in. | ft. in. in. in. 
1,000 lb. open express... 8 O0 ss uod 5 56 863 
2,000 Ib. panel delivery . 8 0 5 6 : 4 0 60 103 
rye lb. panel bank...... 8 0 656,40 60 103 
000 1b. open emergency 10 0 e 50 4 8 61 1113 
aa lb. dump* .......... f 60 cu. ft 69 100 
pe i platform and 
a ee eee 15 0 e 480) 6 128] 
po platform and: | m 
0 |) l. |15 6 j| .. 5.0 i 68} ' I3 
10.000 Ib. platform and | | 
windlass,,................ (15 6 des 50 Kin 139 


* Height 5 5 ft, from ground to the top of dump body, full load. 
T stakes 3 ft. 6 in. Rear stakes 5 ft. 
Side stakes 3 ft. 6 i in. Rear stakes 5 ft. 6 in. 


and structural material. The 10,000 lb. platform windlass truck is 
used; yp: sincipally for handling reels, pulling cables N&c. The wind- 
lass is operated by a G.E. 1,020 motor, driving a " niggerhea:l ` 
through spur gearing. It may be run backward or forward by means 
of two controllers, one of which is used on battery voltage and the 
other on railway voltage. In the latter case connection is made to 
the channel rail through a manhole. With this apparatus the cable 
is pulled at the rate of about 60 ft. pez minute, compared with the 
hand-winch speed of 30 ft. per minute. 


- ——— ——— — 


PLEASURE ELECTRICS GROWING POPULAR. 


An important phase of the automobile industry this year is tha: 
the electric pleasure car has come into its own as never before. The 
great increase in the number of electrics in use this year over a year 

«go, for instance, is proof positive of this assertion. Noris this spzead 
in their use confined to any particula? city or section of the country. 
In America's city districts, with their enormous area and the neces- 
sity for long trips back and forth to the shopping districts, electrics 
à: e more in evidence than in any other city in the country. In hilly 
cities like Pittsburg, where it was once predicted the electric would 
never become practical, the streets are dotted with electric cars, 
tn New York, where cars go at a brisk pace to keep up with the p-o- 
cession, the same thing is true. In Detroit, which, boasts of more 
electrics than Chicago in p-oportion to the population, more than 700 
electric cazs alone are in service. 

Changes tending toward the greater p-acticability, dependability 
ənd economy of electrics have been coming so fast that many are 
scarcely aware of them to the full extent of their importance. Elce- 
tics used to be too slow, unable to climb sharp grades and likely to 
get stalled on snowy streets. Not only was it necessary to build more 
strength and greater speed into the car, but also to increase the 
mileage on a charge. To-day electrics can travel faster than the law 
allows and can go farther in a day on a single charge than even the 
most ardent driver cares to cover. Along with this advancement in 
mechanical features has come a development in looks and safety. 
until to-day it may be said to have reached a point in the perfection 
of bodies and upholstery that the most imaginative coach builder 
of five years ago never dreamed of. It is conceded that the bodies of 
electrics to-day are more luxurious than the bodies of other types 
of cars.—'' Electric Vehicles," Chicago. 


ee ee 


SUPPLEMENT to “ The Electrician," OCTOBER 30, 1914. 6* 


BATTERY LAMPS 


Are unsurpassed for all Systems of 
ELECTRICAL VEHICLE LIGHTING. 


The filaments of the WOTAN Automobile Headlight Lamp have 
been so arranged that a point of light comes into the correct 
focus of the Parabolic Reflectors used inthe Head Lamps, ‘The 
side light, tail and steering pillar lights cam also be relied 


upon to give entirely satisfactory results, 
a 
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Advt. of SIEMENS BROTHERS DYNAMO WORKS, LIMITED, 
TYSSEN STREET, DALSTON, LONDON, N.E. 


EDISON BUCKWALTER TRUCK. 


The trucks illustrated herewith have a carrying capacity up to 
2 tons on a 15 to 20 per cent. grade. The motor is connected to the 
driving wheels on the motor end of the truck only, by double reduc- 
tion spur gearing of rugged design, following electric railway practice. 


AJ E , be: > 
Froxt View or Truck, SHOWING CONTROLLING GEAR AT DnivEn's 


PLATFORM. ‘THE BATTERY IS BELOW THE LOADING PLATFORM 
BETWEEN THE WHEELS. 


Large internal driving gears forme 
wheels are connected through univ 
The countershaft, differential goa: 
in an aluminium housing, and ave 
Countershaft and motor a-e a 


d integral with the rims of the 
ersal pinions to the countershaft. 
and motor gearings ae enclosed 
mounted on annula- ball bearings. 
ssembled as a single unit. A double 


internal expanding brake is used. It is enclosed in the countershaft 
housing, and is so arranged as to automatically apply when the driver 
steps off the platform. A service brake can also be applied by de. 
pressing a pedal. The wheels are made of cast steel, and the driving 
wheels are provided with cast steel internal gears riveted to same. 
The tyres are of solid rubber of special sections and 34 in. in width 
for all wheels. All axles are of crucible cast steel of I beam section, 
giving ample strength. The steering knuckles are drop forgings of 
special shape, which provides for a strong construction of the wheel 
and reduces the hub cap projection beyond the rim of the wheel to 
only ł in. The most advanced automobile practice is followed in the 
selection of bearings. Annular ball bearings are used on the motor, 
differential gear and countershaft, while the wheels are mounted on 
Timken roller bearings. 

The Edison battery is uscd exclusively (type 21-cell A-6 battery 
of 225 ampere-hour capacity) The battery cradfé is carried on 
springs from the frame of the truck, and is arranged for quick 
exchange batteries, thus allowing the truck to be kept in service 
21 hours a day if desired. Arrangements are also provided to charge 
the battery without removing it from the truck. 
ia The four wheels are controlled simultaneously by a removable 
steering lever, which is inserted in a steering post at the end of the 
truck. The direction in which the truck turns is indicated by the 
position of the steering handle. Buckwalter trucks can be turned 
in the shortest possible radius and operated in small and confined 
areas. The controller is of the drum type, and is operated by a hand 
lever engaging in a socket, and provides for three speeds in either 
direction. Forward motion is obtained by pulling up on the con- 
troller handle, and the reverse is obtained by depressing the handle. 
The controller handle cannot be disengaged while the truck is running. 
Controller drum, drum contacts and contact fingers are of approved 
design and interchangeable, and are assembled in an aluminium 
housing which is entirely enclosed. In the controller housing and 


ANOTHER PATTERN OF TRUCK WITH BATTERY MOUNTED BEHIND 
DRIVER’S PLATFORM. 


combined with it an automatic switch or circuit-breaker is fitted. 
This switch will automatically close the main circuit between battery 
and controller whenever the driver steps on the platform, but only 
if the controller is in the “ off " or neutral position. The automatic 
switch will not operate by stepping on the platform unless the con- 
troller is in this position. Stepping off the platform operates 
the automatic switeh, no matter in what position the controller 
may be. 

The frame of the truck is of pressed steel design throughout, con- 
sisting of two centre sills of 4 in. section and two side sills of 3 in. 
section, of special shape, and tied together with a substantial end 
construction also of pressed steel, which provides sockets for the 
hickory end standards. The platform is of 1} in. maple, the ends 
of the boards being protected from wear by the special construction 
of side sills, and each board is removable independently. The 
hickory end standards are protected by pressed steel channels which 
cover same to more than three-fourths of their height. The motor 
is designed and constructed expressly for this service, having high 
starting torque and high efficiency. It is series wound for 24 volts 
and entirely enclosed. The armature is carried on annular ball 
bearings, while the motor is spring supported from the countershaft 
housing and the frame. The capacity of the motor is sufficient to 
handle a loaded truck on a 10 to 15 per cent. grade. 


EXTRA COPIES OF 


ELECTRIC VEHICLE PROGRESS SUPPLEMENT 


Can be supplied to Central Station Engineers for distri- 
bution. Annual Subscription Rates on application to 


" THE ELECTRICIAN " PRINTING & PUBLISHING COMPANY, 
1, 2 & 3, SALISBURY Court, FLERT STREET, LoNDoN, E.C. 
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J» WOLSELEY MOTORS, LTD. 


| Owing to the increased demand for Electric Business Vehicles 


| we have acquired the Sole Agency for the United Kingdom for 


| and the mileage restricted, 


“BAKER” ELECTRIC VEHICLES. 


For deliveries in cities and large towns, where stops are numerous 
these Electric Vehicles possess 


| many advantages over any other form of delivery van or lorry. 


FULL PARTICULARS AND 


PRICES ON APPLICATION. 


| 
WOLSELEY MOTORS, Ltd., Adderley Park, BIRMINGHAM. 


PROPRIETORS: VICKERS, LiMiTED. 


London Depot: YORK ST., WESTMINSTER, S.W. 


THE ELECTRIC TRUCK FOR FILM DISTRIBUTION. 


The electric truck is not only a big aid in business, but it is also 
beginning to play a part in furnishing pleasure and enjoyment to 
thousands of patrons of the moving picture theatre. Taking 
advantage of the speed of the light electric truck, the Empire Service 
Corpn. of New York has been formed to distribute films for the big 
film companies among the many moving picture theatres in the 
metropolis. After a film has been shown in one theatre it is quickly 
transferred to a waiting truck and immediately rushed to a house 
farther down town. In this way patrons of many houses are able 
to view up-to-date films on the same evening. The first electric 
motor truck purchase of the Empire Service Corpn. was a 5 cwt. 
G.M.C. model ; and with the facilities provided by this machine and 
others which have been added a film may be shown in a Harlem 
iens one-half hour after it was thrown on the screen in a Brooklyn 
ouse, 


THE ELECTRIC IN WINTER. 


The Bnglish winter is becoming so mild in these latter days that 
the appearance of snow in any quantity is regarded as something of 
a novelty. In town and country a heavy fall of snow will usually 
inconvenience traffic, both horse and motor hauled, but as a rule 
only the outlying districts of any populated centre suffer long under 
snow-laden roads. Municipal government in this country has made 
H compulsory to keep streets clear of snow, mud and grease. 

Some note may be taken of the fact that the electric vehicle can 
operate under severe climatic conditions, even those imposed by a 
depth of several inches of snow on the roads. It is true that we do 
not experience such falls of snow as visit America, but it is a striking 
testimony to the electric that it will continue in service where other 
types fail, and especially so the horse-drawn vehicle. The illustra- 
e shows à 33-ton battery electric van taking its load away from a 
J Way goods yard. The vehicle itself is prepared for action against 

eet and snowstorms, the driving platform being entirely enclosed. 


It is under such conditions that the electric is seen at its best. The 
low temperature does not interfere with the working of the power 
equipment; for instance, there is no water jacket or radiator to 
consider when the car is standing over night. The garage need not 
be heated at all; in fact, the car itself can be left out in the open all 
night without injury, and with complete confidence that it will start 
up in the morning “ first push of the controller." A petrol vehicle 
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SEVERE WINTER CONDITIONS FOR ANY VEHICLE ' 


does not present so simple a contrast. During the winter the gurage 
must always be well heated, and if the weather is very severe it is 
advisable to place a lamp or an electric radiator below the engine of 
cach car. Should these precautions be neglected, a cracked cylinder 
or a burst radiator case will result, and the cost of repairing or 
replacing one of these is no small item. 

For the tradesman and commercial supplier, therefore, the electric 
is an essentially “ no trouble " vehicle for winter service. 
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WOLSELEY-BAKER ELECTRICS. 


The possibilities before the commercial electric vehicle in this 
country are now being realised bv manufacturing firms whose 
interests have until recently been wholly concerned with the petrol- 
It is not unlikely that the later devclopment of the 


engined vehicle. 


BAKER ELECTRIC DELIVERY VAN. 


electric vehicle, and especially the? heavier Y commercial 3 and 
industrial, wil! pass: naturally, into thej hands’ of ‘the big automobile 
concerns, who will in*time doubtiess manufacture the vehicles 
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and is actuated by a lever placed immediately below the 
steering wheel; the control rod is concentric with the steering 
column, aud is geared at its lower extremity to the con- 
trollec spindle which is fixed in a horizontal position. The 
controller provides for five forward speeds and three reverse. 
There is no circuit-breaker or interlocking apparatus, the 
object being to reduce the mechanical details of the control to a 
minimum. The usual foot and side lever hiakes are 
provided. The latter is connected to internal expand. 
ing brakes on each end of the countershaft, and the 
former to internal expanding brakes on the hubs of 
the back wheels. 


Wolseley-Baker electrics are all of standard design, 
and are available in sizes from 10 cwt. to 5 tons. The 
company has at present both 1 ton and 2 ton 
chassis which can be inspected by appointment at 
their garage, York-strcet, Westminster, London, S.W. 
They are offering the chassis with Chloride Exide 
batteries as standard, but if desired other makes 
can be supplied. The fact that they are also makers 
of petro] commercial vehicles enables them to furnish 
to prospective clients accurate comparative data as 
between the electric and the petrol vehicle, of course, 
in the ficld for which the electric is peculiarly suitable 
—namely, short-haul-frequent-stop service. 
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There can be no doubt that the conditions of 
road traction in this country are  pre-eminently 
suited to the use of the electric battery vehicle, 

in its own peculiar field. Road surface, gradients, charges for 
electrical energy, the class of driver available and the growing 
need for motor as distinguished from horse haulage, all favour the 


PLAN VIEW or CHassis oF HEAVY PATTERN Baker ELECTRIC. 


themselves. The stability of the electric vehicle business will be 
considerably inereased when the principal automobile firms in this 
eountry have in operation a separate electric vehicle department. 

Onc of the first, if not the first, firms to take up 
the commercial electric vehicle is Wolseley Motors 
(Ltd.), and they have obtained the selling rights of 
the Baker electric, a typical American design of 
vehicle. The general lines of this vehicle may be 
gathered from the adjoining illustrations which bring 
out the disposition of the chief parts, the controller, 
the battery and the motor and transmission 
mechanism. The construction is extremely simple, 
And the principal parts are conveniently placed in the 
chassis so as to be readily accessible. The motor is 
mounted forward of the back axle and drives a trans- 
verse countershaft which is again forward of the 
motor; the transmission is by chain from the motor 
to the countershaft and from the latter to the 
rear wheels by side chains, the motor chain being 
totally enclosed. Between the counter-shaft and 
the front wheels and underslung in the frame of 
the chassis is the battery box, this being arranged 
to receive the cells from either side. They are slid 
into position in groups, and can he easily removed 
for examination, &c.. Under normal conditions of 
servico the cells are not removed from the vehicle 
during charging operations. 

The controller is placed under the footboard, 


electric. Again, the price of petrol and the high cost of repairs for a 
" gasolene " car will ultimately tend to throw the commercial van 
user into the arms of the electric vehicle salesman. 


CHASSIS OF BAKER ELECTRIC VAN. 
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ELECTRIC VEHICLE 
PROGRESS 


BOOSTING AND DAILY MILEAGE. 


The electric battery vehicle is not suitable for long-distance 
point-to-poin t service, because the mileage obtainable from one 
charge of the battery does not exceed 50 with the light com- 
mercial vehicles, and is reduced to 35 with heavy vans and 
lorries, while with a pleasure car it may be increased to 70 or 
80 according to circumstances. For certain classes of com- 
mercial work it may be necessary to run a vehicle more than 40 
miles a day, and if this is the maximum mileage which can be 
obtained on a normal charge it is necessary to adopt a method 
of charging which will increase the distance run, say, another 
20 miles. The process by which this is accomphshed is known 
as boosting, and it consists of the charging of the battery for a 
short period at a high current rate. Practically every class 
of commercial vehicle service provides for a rest period for the 
driver during which he gets his meals. The dinner time may 
be either from 12 to 1 or from 1 to 2, according to circum- 
stances, but it is usually an hour. During this period, assum- 
ing that the vehicle has been run some distance in the course 
of the morning, it is possible to boost up the battery so that an 
extra mileage can be obtained from the vehicle. This method 
is employed with every success in the operation of commercial 
electric vehicles in the United States. It is a valuable means 
of increasing the flexibility of the service of the electric batterv 
vehicle, and its merits deserve to be widely known. Both the 
alkaline and the acid types of battery can be boosted, and in 
the case of the latter the only limiting factors in the amount of 
hoosting are the gassing of the cells and increase of tempera- 
ture. 

. It is sometimes supposed that the boosting method is only 
applicable to the nickel-iron type of battery, but we under- 
stand that the Electric Storage Battery Co., of Philadelphia, 
who are the makers of the “ Exide " type of battery, strongly 
recommend boosting for their cell and have made a very close 
study of the process. We may say that “ Exide” batteries 
are handled in this country by the Chloride Electrical Storage 
Co., who have already supplied a number of ironclad “ Exide " 
batteries for vehicles which are in use in the United Kingdom. 
We understand that additional battery capacity cau be ob- 
tained by constant potential boosts, and with the battery 
In different states of discharge the percentage increase in capa- 
city is similar to that shown in the adjoining table :— 


| 20 minute | 40 minute { 60 minute 


—— ' boost. boost. boost. 
Increase. | Increase. } Increase. 
ee RECEN Be OR OR Meu e 
Battery fully discharged. .............. 22 p.c. 38 p.c. 50 p.c. 
" three-quarters discharged 19 ,, 33: ss | 42, 
» one-half discharged......... 15 ,, 26 ,, } 32 ,, 
» one-quarter discharged....} 10 ,, 16. | 20, 


If these figures are expressed in mileage they signify that 
after having run 40 miles, or practically a complete discharge, 
the battery can be boosted (1) in 20 minutes to give 9 addi- 
tional miles, (2) in 40 minutes to give 15 additional miles, and 
(3) in 60 minutes to give 20 additional miles. 
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If a concrete example is taken of a delivery wagon which is 
required to cover a greater mileage in one day than the capa- 
city of the battery will supply : At noon 70 per cent. of the 
battery capacity will have been utilised, or, say, about 30 miles 
will have been run; a similar distance can be covered in the 
afternoon if the battery is boosted for one hour at noon, and in. 
this manner no time will have been lost in the delivery duty of 
the wagon. | 

Boosting is an extremely useful method which is at the dis- 
posal of the electric vehicle user, and will enable him to counter- 
act the effects of bad weather, heavy roads, and unforeseen 
conditions which increase the demand on the battery, and if 
more current were not put into it would reduce its mileage 
considerably. The conditions are similar to those which 
obtain with a petrol car which consumes more fuel when the 
roads are heavy and headwinds have to be contended with, 
than when the weather is fine and it may be a following wind 
favours the driver. 

The makers of the ironclad “ Exide” battery have in the 
course of their investigations of boosting obtained figures 
which enable a driver to see at a glance what current he shall 
apply to a battery in the time at his disposal if he knows what 
current he has already taken out of it. These figures have 
been collated in table form, and they show the charging 
current for the following times available for boosting 1, 1, #, 
1, 14, 13, 13, 2 hours. The majority of modern electric 
vehicles are fitted with ampere-hour meters, and the readings 
on the scale of this instrument are utilised in connection at the 
boosting rate table referred to. No calculation whatever is 
required. — 

Under ordinary commercial conditions the time available 
for boosting will probably never be less than 1 hour, so that 
the boosting current which would be used would not be exces- 
sive or beyond the capacity of the charging board to supply. 


PROGRESS IN GLASGOW. 


The electricity department of the Glasgow Corporation is among 
the progressive municipal electricity undertakings, in that it has had 
an electric van in use for the past two years, and has decided, after 
this satisfactory experience, to extend its fleet. The chief engineer 
of the department, Mr. W. W. Lackie, informs us that the interest 
in electric vehicles in his district is growing daily. The Gleniffer 
Laundry Co. has had a 15 cwt. van in service for many months past, 
and, there are other signs of growth of the electric battery vehicle 
in the commercial capital of the land o’ cakes. The United Co. 
operative Baking Society has ordered a large van which will be used 
for the delivery of bread on much the same class of service as that 
given by the Stratford (London) Co-operative Society, who have a 
2.tom van in daily service. The extensions to the vehicles of the 
Glasgow Corporation will include a j-ton van, a 13-ton van and a 
3-ton van, making an imposing fleet (for this country) of four com- 
mercial electrics. Not the least interesting fact is that all these: 
vehicles are, or are being fitted with Edison batteries. 
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WESTON 


MINIATURE PRECISION D.C. 
INSTRUMENTS. 


. MODEL 279 BATTERY TESTING VOLTMETER. 
The instrument is fitted with a Detachable Spike | 
Terminal and Flexible Lead with Spike Terminal. 

DELIVERY FROM STOCK. 

Weight, 11:6 oz. List Price, 49 -, 

Write for List D3. 


WESTON ELECTRICAL INSTRUMENT C0., 


Audrey House, Ely Place, Holborn, E.C. 


Telephone : 2029 HOLBORN. Telegrams and Cables: “ PIVOTED, LONDON." 


THE ELECTRIC GARAGE. 


B There is probably a register somewhere in the R.A.C. of all the 
garages, or most of them, in the United Kingdom. The list would 
make a formidable document could it be published in full, and there 
is a great power for good behind it which may in time show itself in 
the electric vehicle business. The motor car industry owes much to 
organisation, and in certain departments only organisation has brought 
success where otherwise commercial failure would have resulted. 

In the United States considerable progress has been made with 

electric vehicle garages, and they are fitted up on a scale which gives 
a®splendid idea of"the vogue of the electric in that country. The 
battery makers are co-operating with the central station men in 
establishing these garages, and this fact will account for the success 
of these enterprises. In this country some very large petrol garages 
have been built, and they represent. very flourishing businesses. 
After a while these facilities may be utilised on behalf of the com- 
mercial electric as an extension to the petrol vehicle custom. 
- ,In the light of the foregoing, interest attaches to the recent opening 
by the Exide Battery Depots Co. of a large clectric garage in West 
Side, New York. "This large establishment, which will accommodate 
as many as 100 vehicles at one time, was recently described in the 
American technical press, and we have obtained the following par- 
ticulars from that source. That a real need for this enterprise 
existed is evidenced by the fact that many owners of electric vehicles 
immediately availed themselves of the service provided, and the new 
garage has been well patronised since the date of its opening, early 
in January of this year. 

The West Side Garage is the largest and most completely equipped 
publie garage in New York City, the space available for vehicle 
storage totalling some 20,000 sq. ft., and making provision for the 
convenient location of more than 100 vehicles, all on the ground 
floor, a most desirable feature, eliminating the delay and annoyance 
caused by raising the vehicles from the street level by elevatora, &c. 
The building is of fireproof construction, and adequate artificial 
lighting and ventilation are provided by 20 large skylights. The 
floor of the garage is of concrete, sloped that the entire room is well 
drained. Charging facilities are complete in all details, the equip- 
ment being up to date in every respect. Vehicles can be charged in 
place, avoiding all shifting for charging purposes. The charging 


circuits are of liberal capacity and Installed in the most approved 
manner. . The standard charging plug, as adopted by the Electric 


, Vehicle Association of America, is included in the equipment. Control 


of the charging equipment is centred in a specially designed main 
switchboard, and so arranged as to ensure that charging is under 
the supervision and control of mon who have no other duties, and 
who have been carefully trained and are expert in this department of 
garage work. 

The importance to the vehicle owner of having his truck, delivery 
waggon or passenger vehicle charged and cared for under proper 
conditions is now understood. The difference in maintenance cost 
and operating reliability and satisfaction that"may easily result 
from improper attention, as compared with adequate and proper 
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GENERAL VIEW IN THE GARAGE, 


service in this department, is great. Included within the equipment 
is a hydraulic lift for handling underslung batteries. The superin. 
tendent's office is centrally located, being raised above the main 
garage floor with ample windows and open space providing an unob. 
structed view of the entire premises. | 

Immediately adjoining the garage on the east, and separate from 
the main building, is located the battery depot. "This depot, in 
common with others maintained by this same company, the Exide 
Batterv Depots Co., which are located throughout the larger cities 
of the United States, is completely equipped for the assembly of new 
and the overhauling and rebuilding of used "Iron Clad” and 
" Exide " batteries. A specialty is also made of general repair work 
of every description that has to do with the electric vehicle and its 
accessories. 


VIEW IN THE BATTERY DEPARTMENT. 


A commodious assembly and repair room permits the work to be 
done under very advantageous conditions, and from a well-stocked 
store room on the second floor supplies and battery parts may be 
furnished and delays avoided. The general offices are located on the 
second floor. The garage of the company is located on the cast side 
of the town, 141 and 147 East Twenty-fifth-street, where accommoda- 
tions are provided for 80 vehicles. In their size and equipment, and 
in the manner in which it is hoped to conduct the business of these 
two garages, there is a striking illustration as to the position which 
the electric vehicle has taken in the transportation field in New Yor« 
City, and it is hoped that through intelligent management and 
satisfactory service that the electric vehicle will find a constantly 
increasing field of application, ; 

Realising the fact that the local New York central station coms 
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Two-ton van, successful under conditions In 
which petrol vehicles were found to be too 
costly in operation. 
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panies were co-operating in every way with the vehicle manufac- 
turers and others for the benefit of the electric vehicle industry, the 
electric service required not only for charging facilities, but as well 
for lighting purposes and the miscellaneous power requirements, was 
contracted for with the New York Edison (Co. for the East Side Garage, 
Which has been in service for some time, and with the United Electric 
Light & Power Co. for the new West Side Garage here described. 
The service for this latter garage is supplied from an adjacent sub- 
station of the United Electric Light & Power Co., it being possible 
in this instance to supply from motor-generator sets direct current at 
105 and 120 volts. The lighting service is supplied at 60 cycle, 
single phase, 110 volts, the power service being of two-phase charac- 
teristics, While the garage is not. vet fullyup to its capacity, the 
amount of current so far indicated shows a consumption of about 
22,000 kw.-hours per month. 


COST OF ELECTRIC VEHICLE OPERATION. 


By degrees the figures of electric vehicle operation cost are being 
collated in the United States, where so many machines are in opera- 
tion, Our contemporary * Electrical World," has come to realise 
that it is time to get together satisfactory and reliable information, 
and it has instituted a campaign which has for its object the colla- 
tion 0; all classes of figures relating to the electric vehicle industry, 
and especially figures of operating cost. 

We publish below a preliminary statement on the subject by our 
contemporary, and, though the figures are based upon higher cost of 
electrical energy than obtaining in this country, they will serve as a 
guide upon the matter of costs. Lt will be noticed that the miles 
run are not given, 


As has been frequently pointed out, thers has. been a much larger 
Collective investment made in vehicle installations of the electric 
type than in any other form of commercial automobile, and the con- 
Srvative character of the organisations making such investments 
Inst be considered a substantial endorsement of the well-developed 
Status of the electrical commercial vehicle and its economic valuc as a 
transporatation utility. From some of the statistics recently made 


in public the following is quoted as indicating the amount of electric- 
vehicle investment in a few of tho principal lines of industry :— 


Department Stores 2.00... ccccceaseccesceeeseeeesees TP £1,125,400 
DEOWCIS usted E EE A ta EEEE EEE i ad i . £1,070,000 
Public service companies —..........ccceeceseeeceneeseees 734,200 
Express and transfer companies | ................ cesses £602,000 
Wholesale merchants and manufacturers ............ £417,600 
Packing-house organisations ...........cccenceccssceesees £121,800 
United States Government service ..................... £87,000 


Selection has been made of approximately 150 installations, 
embracing about 2,500 machines of all sizes and serving the following 
lines of business :— | 


Department stores. Wholesale dry goods. 
Breweries Musical instruments. 
Preserved goods. (0 Express companies. 
Bakers. , Silk manufacturers. 
]lluminating companies. . Gas-apparatus manufacturers. 
Clothing manufacturers. Ice-cream manufacturers, 
Paper goods manufacturers, Mail service. 

Grocers. . Magazine publishers. 
Dairies. Newspaper delivery 
Oriental goods. ^ Packers. 

Household furniture, Restaurateurs, 

Glass manufacturers. Soap manufacturers. 
Storage warehouses, Baggage transportation. 
Hardware. Government service. 
Silversmiths. Steamship freight. 


From such a wide diversity of industries the figures developed 
should furnish satisfactory information to almost every intending 
user of the electric vehicle. 

With authentic operation cost from cach of these. cities there 
should no longer be any question as to the relative value of the elec- 
tric machine in any locality, as the topographical and climatic con- 
ditions in the cities mentioned cover every variety likely to exist 
elsewhere. B 

Taking at random 50 installations from the data sofar assembled, 
we find 927 machines included in these with more than 100 of each 
of the following load-carrying capacities : 700 1b., 1,000 1b., 2,000 1b., 
1,000 lb., 7,000 lb. and 10,0001b. The following cost figures are 
developed collectively :— | 

Installations ......... we 50 | Investment ,........ . £590,765 — 
Number of machines ... 927 Annual expense ...... £161,931 ' 
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The investment covers not only the cost of the machines but the 
garage equipment and spare parts. necessary to operate them, The 
annual operating expeus» includes, for both machines and equip- 
ment, interest, depreciation, fire and liability insurance, licences, 
upkeep of tyres, batteries and mechanical parts, electrical energy, 
supplies, provision for garaging and care, as well as drivers’ wages 
and supervision. 

In calculating the cost of vehicle service the owners usually 
pay little attention to what may be regarded as capital charges, 
interest and depreciation, nor to charges for the proportionate 
supervision which this department o? their business requires. The 
view is taken occasionally that no charge should be made for some- 
thing that has only a theoretical and no practical value. In this 
connection it must be remembered that transportation charges are a 
factor in the cost of merchandising goods, and it is generally under- 
stood that the market price should include these, and that the ulti- 
mate consumer should refund to the merchant his expenses in this 
direction. "Therefore, the transportation charge, if properly made, 
should refund to the merchant the current rate of interest which he 
could secure otherwise upon the money invested in the equipment, 
and also should restore to him the gradual depreciation which his 
equipment is undergoing while in the consumer s service transporting 
the goods he buys. "The portions of the delivery charges covering 
interest and depreciation are necessarily small in each particular 
instance, but in the aggregate they are large and sufficient to pre- 
serve the value of the capital which the merchant has invested in this 


part of his business, Thus it will be seen that the consideration of 
these items is necessary. 


We expect that when all the returns are in they will show that in 
many cases machines can be operated at much lower figures than 
those given in the forecast. However, if-we are able to establish the 
fact that in the majority of installations covered by our investiga- 
tion machines can be operated at th» costs given above, there should 
be no difficulty in demonstrating that the electric vehicle is supcrior 
to all others used in city merchandise transportation. 


AN ENTIRELY NOVEL COMMERCIAL ELECTRIC. 


Finality in the design of an electric battery vehicle construction 
has not yet been achieved in existing types. judging by the details 
which are now being circulated of the G. M. Edison ‘chassis. Woe 
understand that the chief features of this vehicle have been intro. 
‘duced by an experienced electrice motor car engineer in the United 
States. The objects kept in view in the design have been accessibility 
and common-sense engineering in the assembling of the parts and 
their disposition in the frame. — The accessibility features comprise 

4a hood at the front of the machine, under which are assembled the 
instruments, controller and its connections and the geàr at the base 
of the steering column, the placing of the driving motor to the 
rear of the back axle and the concentration of the battery in a large 
box under the driver's seat. The hood feature is of value because it 
places the controller and instrument connections at the front of the 
machine where they can be got at without removing floor boards or 
other parts of the vehicle. By simply raising the hood the whole of 
the front section of the vehicle is exposed to view. i 

In contradistinction to prevailing practice, the complete battery 
is placed above the frame, not below it, and is concentrated unde, 

uL s 
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DETAILS or G.M. ELECTRIC TRUCK. 


the driver's seat, where it can be examined by raising the lid corre’ 
sponding to the seat. Such a position above the frame lifts r 
battery clear cf the mud and dust of the road, and on mechanica 
grounds the location is justified because it follows a class of engineer: 
ing which is very seldom at fault, namely, locomotive work. T 
centre of gravity in a modern locomotive is high, and by placing the 
battery above the frame the weight is raised and a marked dai 
ment in the running, controlling. and general behaviour of "i 
machine is noticeable. There is also an absence of side sway 
the battery high up and a consequent. reduction in the wear of tyres 
as well as a minimum tendency to side slip. When a dud i 
these vehicles are garaged they can be placed almost hub = x 
because no alley way need.be left for battery inspection ; the E 
named operation is performed by raising the lid over the gcn ^ 
battery when it is at once exposed to view for watering or exami 
tion. : nd it 
The motor is mounted on a sub-fram^ behind the rear axle, y : 
drives a countershaft forward through a bevel gear. The drive E 
the countershaft to the rear wheels is by side roller chains. The Fi 
interesting feature of this drive is the use of a flexible cardon 1 gn 
between the motor and the bevel gear. The shaft is not roun 
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ELECTRIC VEHICLES. 


THERE ARE OVER 1,000,000 CELLS OF 
Exide Accumulator” 


in use in self-propelled electric vehicles for pleasure purposes and 
commercial work. If you will send us particulars of the conditions 
you are considering our experience is entirely at your disposal. 


STORAGE CO MANCHESTER. 
LIMITED @ s vicroma streer. 


of rectangular cross-section and is given a half turn throughout its The vehicles are supplied with short, medium and long whe:1 bases 


length. The selection of a shaft of this pattern permits of longitu- according to the class of service for which the vehicle is intended, 
dinal and rotational flexure and eliminates the need for universal They are offered in the following loading capacities, $ ton, 1 ton, 
'oints, It will be readily understood that all shocks of starting and 13 tons, 2 tons, 3 tons, 4 tons, 5 tons and 6 tons, 

Koppang are absorbed an this shaft cand e formrob cunhiened deire ts Messrs. Edison Accumulators are marketing those vehicles and 
thus obtained. The illustrations will explain most of these inter- will furnish a detailed specification on request. 

esting new features, 
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Phas Axp SIDE Views of New G.M. Evecrric Chassis. THE BATTERY IS NOT SHOWN- BUT I3 PLACED ABOVE THE FRAME IN. A BOX, WHICH 
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TUDOR 


Accumulators 
FOR ELECTRIC VEHICLES. 


ELECTRIC OMNIBUS—BRIGHTON AND HOVE. 


About 16 Electric Omnibuses have been in 

regular service for the past six years, and 

TUDOR Accumulators have been employed 
E exclusively. 


THE TUDOR ACCUMULATOR CO., LTD., 


9, CENTRAL BUILDINGS, WESTMINSTER, LONDON, 8.W. 
: E Werks: DUKINFIÉLO, near MANCHESTER. I 


CO Er ex l——————— 


vA GEARLESS THREE-WHEELER. 


Three-wheel petrol vehicles have shown their ability to manoeuvre 
in narrow places and in traffic in a manner which is not mechanically 
possible with a four-wheeler. But a three-wheel petrol car with its 
engine mounted over the front wheel and driving by a double set of 
chains is just a mechanical monstrosity, no matter how well it may 
be made and how economical it may be to run. The three-wheel 
vehicle makes an ideal tradesman's van. Compared with a four- 
wheeler it will save considerable time in traffie, because it worms its 
way round other vehicles, and in that manner can take advantage of 
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SIDE VIEW OF GEARLESS THREE-WHEELER. 
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WIRUM Battery Lamps 
for Vehicle Lighting, etc. . . 


Every Lamp is British Made, 


These lamps are made in various 
voltages, suitable for motor car 
and other lighting, for use in con- 
junction with accumulators. Also 
for use with dry batteries, pocket 
flash lights, hand lamps, etc. 
Wirum Pea famps, with cord and 
adaptor, are well worth enquiring 
about. 


Low current consumption, great 
strength andlong life make Wirum 
Battery Lamps of special interest. 
Illustrated and descriptive list will 
be forwarded upon application. 


Why not write us now t 


The Brimsdown Lamp Works, Ltd. 


3, Kingsway House, London, W.C, 


gaps. Such vehicles have been running in London a matter of two 
years, and have proved most handy in traffic. One of them was 
tested over a given route in carrying mails between sub-post offices, 
and by comparison with a four-wheel motor van reduced the running 
time by 20 minutes, although the latter was the faster vehicle, In 
delivery work much the same result would be obtained. , 

The three-wheel electric has all the advantages of quiet running, 
simple construction and neat appearance, and it confers upon its 
user the advantages of good average running time, enumerated above. 
The tradesman does not really need a big range of speed in a vehicle. 
It is good average speed he wants, and he ought to be encouraged 
to'get it in his motor transport service. , 
] The adjoining illustration shows a " Cedes ” gear- 
less three-wheel electric which, it will be noticed, 
makes up à very smart vehicle, and one of which any 
tradesman might be proud. The body depicted is 
of the box type, but if required an open lorry body 
can be fitted. The whole of the driving equipment 
is at the front of the vehicle, the motor being built 
into the hub of the single wheel which is used as & 
tractor. The *“Cedes”?” motors are of the gearless 
type, and are, therefore, quite silent in operation, 
consequently this little van will be quiet on the 
streets, and for that reason alone will be a splendid 
advertisement to the tradesman who uses it. The 
vehicle illustrated will carry a load of 10 cwt., and 
with its battery of 24 cells will run 40 miles on one 
charge at a top speed of 12 miles an hour. The cost 
of recharging the battery with energy at ld. per unit 
is Is. 3d. Prices and particulara can be obtained from 
Cedes Electric Traction (Ltd.), 112, Great Portland- 
street, W. 

* * * * 


The electric vehicle is more a competitor of the horse 
than the petrol and steam wagons. It is a specialise 
vehicle designed to operate on a special class of service, 
namely * short-haul-frequent-stops." In this field it 15 
unequalled by any other self-propelled vehicle, either 
for good average speed or operating costa. 


KBR, at the Editorial, Printing and Publishing Offices, 1, 2 and 3, SaLisgury Gourt, FussT Stagg, in the Gity of 
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ELECTRIC VEHICLE 
PROGRESS 


ELECTRIC VEHICLES AND RETAIL TRANSPORT. 


The following interesting leading article appeared in * Motor 


Traction," Dec. 9. We reproduce it in full, because it is an 
instructive expression of opinion on the part of a contem- 
porary which until recently concerned itself almost entirely 
with the subject of steam and petrol vehicles :— 

“Ina recent issue we published extracts from. and expres- 
sions of opinion upon, a Paper on retail transport read before 
the Institution of Automobile Engineers. Since then we have 
also been able to publish some instructive letters on the sub- 
Ject of the use of motors by retail traders, and give in this 
Issue extracts from an interesting Paper* on the field of the 
commercial electric vehicle. 


Ce . 
One cannot expect te find absolute agreement as to the 


respective merits of various types of vehicle at this period in 
the erowth of the industry. Traders still have a great deal to 
learn as to the best ways of employing motor transport, light 
or heavy. In the first instance, the natural inclination. was 
merely to replace hersed vehicles by motors, an essentially 
uneconomical method of utilising the new transport. Gradu- 
ally it became realised that the intre duction of motors in place 
of horsed carts involved a reconsideratien of the whole svstem 
of deliveries and re-distribution of rounds. Large concerns, 
able to emplev a number of motor vehicles under the control of 
an expert traffic manager, were naturally the first to solve the 
new problem with due regard to efficiency and economy. Small 
tradesmen were less disposed and less able to experiment, and 
at the seme time less capable of utilising motors to the best 
advantage. At the present moment, the bulk of small traders 
have not got far bevond the mere consideration of whether 
they ought not to use motors somehow. The selection of the 
proper types depends upen the organisation of the work which 
they are required to do. Se long as every individual has his 
own ideas on this subject, one cannot expect to find anvthirg 
approaching gencral agrecment on any brencekes of the ques- 
then, l | 

: We may admit at once that the 1 ton petrol van is not an 
economical substitute for one-horsed vans. In some cases, It 
may advantageously replace two or three such vehicles. In 
others, the change would introduce new difficulties, and the 
one-tonner, if employed, must be supplemented either by 


7 * € The Field of the Commercial Electric Vehicle," by W. FE. Warrilow. 
ee heforc the Wolverhampton and District Engineering Society, 
ov. 90, 


motor or by cycle carriers. The opinion appears to be fairly 
unanimous to the effect that the moter carrier has not reached 
its full development. In its present form, it is an extremely 
useful little machine as an auxiliary in a traflic department of 
considerable magnitude. It may often be employed with 
advantage in cases where increased business and increased 
area cf delivery make the carrier tricycle no longer adequate 
for the work. It cannot, however, m mere than a limited 
number of instances, compete with the more substantial motor 
van when the conditions are, on the whole, capable of being 
adapted to the abilities of the latter. 

"The biggest problem of all is that described by Mr. Warri- 
low as “short-haul frequent-stop service." Considered siagly, 
the motor van is a more expensive thing than the horsed 
van. To justify itself it must, replace more than one horsed 
van, and must utilise its speed and powers of endurance. In 
short-haul frequent-step work, the influence of speed on the 
results obtained is largely decreased. Steppages for delivery 
are not affected by the nature of the vehicle used, and the 
speed factor only comes in while the machine is actually m 
motion, which is a small proportion of the working day. Even 
so, flexibility and smooth and rapid acceleration may very well 
take the place of high maximum speed when most of the 
driving has to be done in traffic, or a zig-zag course taken 
through residential roads. At the best, the mileage covered 
in a day in service of this kiad cannot be very high. .Économy 
must, therefore, be obtained by reduction of maintenance costs 
and satisfaction to custemers. 

* Tf the electric vehicle is to get a grip in this country, this 
is obviously its proper field. Tts daily radius of about 35 or 40 
miles without recharge is in such cases generally adequate. The 
absence of shock in starting or accelerating makes up for some 
reduction in maximum speed and in speed on hills, and ought 
to help to keep down the tyre bill. The strict limitation of 
maximum speed restrains the voung driver generally emploved 
for economv’s sake on light delivery vehicles, and prevents him 
from breaking up his chassis by pushing it along too fast, or 
increasing his repair bill by cruelty to his engine or mechanism. 
Electric batteries can now be had in forms almost Impervious 
to unintentional or even wilful misuse, and we cannot help 
fecling that some of our manufacturers might well increase the 
useful scope of their products by going very carefully into the 
possibilities of the light electric van, not as a competitor of the 
petrol van, but with a view to filling the gap between the petrol 
vehicle and the trade evcle. 

This is a sounder field for the electric vehicle than the rather 
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artificial business anticipated among municipalities and 
tramway undertakings, whose selection of the electric is liable 
to be biassed by a desire to sell electricity to somebody. The 
desirability of selling your own goods to yourself in order to 
make your shareholders believe that there is a demand for vour 
products is open to question if regarded as the determining 
factor in the selection of machines. Other things being equal, 
the practice may be all right, but if the future of the electric 
has to depend on artificial leanings of this kind it is not really 


a ^ 


SOME REMINISCENCES OF THE EARLY BATTERY 
VEHICLE. 


At arccent meeting of the Electric Vehicle Association of America, 
in New York, the speaker of the evening was Mr. R. McAlister Lloyd, 
who took for his subject “ The Influence of the Pioneer Spirit on 
Electric Vehicle Progress." Mr. Lloyd's reminiscences wire in- 
tensely interesting, as they dwelt, in some instances, with personali- 
ties and details, which are generally not known. Mr. Lloyd, who is 
a pioneer of pioncers in the electric vehicle industry, stated that the 
first impulse to bring into existence the electric vehicle came from a 
desire on the part of storage battery manufacturers to find a market 
for batteries. The battery business began in 1886 and for four or 
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From “ Motor Tiacti n," 
ONE oF Messrs. J Lyons & Co’s EDISON VANS. 
(The body presents a curious effect due to its being simply transferred 
from a horse van. It will be noted that it still retains the horse driver 3 
| seat on the top.) 


five years all efforts were spent in developing tramway traction. 
The manufacturer scemed to fecl, at that time, that the great field 
for storage batteries was for use in connection with street cars, but 
as storage battery traffic of that day was not very successful, the 
manufacturers endeavoured to tind a new outlet for their product. 
The early history of storage battery development concerns two 
b'g companies— The Consolidated Storage Battery Co., which brought 
the Julius battery from Europe and purchased the Brush patents 
in this country, and the Accumulator Storage Battery Co., which 
brought the Faure batteries to this country in 1886. These two 
companies were soon involved in long and costly patent litigation. 
Each sued the other and each had its patents sustained. The fac- 
tories of both were, therefore, shut up by 1891. The little storage 
battery factory which Mr. Lloyd started wes slso shut up by the 
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worth considering. In our opinion, the electric vehicle, 
within proper limits and for certain classes of service, can find 
a market by its intrinsic merit irrespective of artificial selling 
points of this sort ; and we feel that the whole subject on which 
we have briefly touched here is one which might well be given 
attention at à time when the designers o , i urin 
concerns are not called upon to dev 
duction of new model 


f many manufacturing 
ote much time to the pro- 
3 of petrol vehicles for immediate service, 


Wolseley Motors, Ltd . 
of Adderley Park. Bir- 
mingham. 


From‘ Motor Traction.” 


same litigation. The Accumulator Company then retained him as 


engineer with a view to avoidirg the infrirgement of other patents 


and to study and investigate possible applicetions of the storage 
battery. About the first application that suggested itself _ wa’ 
electric vehicles. A g.eat French engireer (Hosp'telier) published 
a Paper in 1891 conclusively proving it impossible to run à vehicle 
with batteries that would go up a 7 per cent. grade in a roe. This 
could not be refuted for the reason that nobo:ly had tried it and the 
first electric vehicle (hat I saw was in 1891. 
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In the winter of 1898, the Accumulator Company began to build 
12 electric ‘omnibuses for service in Washington, the people there 
heing unable to obtain a franchise for laving tracks in the city streets. 
ihe first one of these put into service was so bad that the other 11 
Were never built. About that time the Electric Storage Battery Co. 
of Philadelphia, came into existence bringing from Europe the chlo- 
ride battery which was not supposed to infringe the patents in this 
country. Both of the old companies jumped on thiom and shut 
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Battery Co. then. These engineers told the Storage Battery Co. 
that something ought to be done in the way of exploiting the electric 
vehicle, and said they would work up this business. That was in 
1803. While this movement was going on Mr. Lloyd started the 
Plante Co., which sold out in 1895 to the Electrie Storage Battery Co. 
In 1896 or 1897 the Morris and Salom developments erystalised in 
the Electrie Wagon Co., which put into service a dozen cabs and 
ran them two seasons, 
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From “ Motor Traction,” 


Two 3l-rox Baker Eneerric Moror WaüeoNs IN THE SERVICE OF AN AMERICAN BREWING COMPANY, 


Messrs, Wolseley Motors, Ltd., of Birmingham, are the representatives in this country for these vehicles, 


thea up. It was then becoming apparent that the only way to 
accomplish anything was to get together, and all three companies 
were merged together as the Electric Storage Battery Co. in 1894. 

P The engineers in the Consolidated Battery Co., Morris and Salom, 


wanted something to do. Mr. Lloyd had not got into the Storage | 


The first motive in the development of the clectric vehicle was the 
desire on the part of the Storage Battery Companies to find a market 
for their product ; the second motive was publie praise. Everybody 
wanted to ride in, hire or buy an electric vehicle, or buy a stock ina 
company. The Electric Vehicle Company was organised and put 


SUPPLEMENT to ” The Electrician," DECEMBER 25,1914. 4* 


EXCEPTIONAL ECONOMY! 


The Introduction of 


HALF-WATT 


AUTOMOBILE LAMPS 
(WITH rawr FILAMENTS) 


marks another distinct advance in Economy. 
Their current consumption is Half that of 
the ordinary Automobile Lamp. and their de- 
sign is on standard lines approved by the 
Society of Motor Manufacturers and Traders. 


This advantage, coupled 
with the Great Strength 
and Durability associated 
with all types of WOTAN 
LAMPS, means that the 
lighting of Electric and 
Motor Vehicles can be ac- 
complished  satisfactoriiy 
without expensive arrange- 
ments for current supply. 


- 


* MADE .. 
-1N ENGLAND v S 


^. 


\ 

C HALF-WATT | 
Price List WBL 3 (H W ue ! 
Supplement) re the above 
sent on request. 


into operation 50 cabs in New York. So popular was the stock that 
it was hardly possible to organise companies with enough stock to go 
uround without hurting somebody's feelings. There were the New 
York Transportation Company, the New England, Illinois, Wash- 
ington and other companies. About 70 million dollars were invested 
in the industry of,which zight millions were paid in cash to the 
Electric Vehicle Company. The public wanted the electric vehicle. 
In 1899 the Pope Company, of which Mr. Lloyd was president,”got 
into the game and bought a plant at Hartford. They put through 
one order for 1,600 electric cabs, and had about 4,000 other electric 
vehicles going through the shops at Hartford. This was indeed 
quantity production for those days. They had not been under way 
long before it was found that the product was no good. Tyres had 
not been developed. Single tube tyres, 
which ran about 200 or 300 miles and 
other parts, were very imperfect. The 
public interests in financing the indus- 
try were disappointed, and there was a 
collapse in 1900, and the companies 
were liquidated. That was the end of 
the second impulse, the impulse from the 
desire of the public for an automobile. 

Then came the dark ages of the büsi- 
ness, In 1901 Mr. Lloyd still felt there 
was something in it and wanted to sec 
it [through. About that time he met 
Lucius T. [Gibbs, who had some good 
ideas in regard to electric trucks, and 
together they backed a company called 
the Vehicle Equipment Company and 
started making trucks. "There were at 
that time 6,000 wagon builders who 
wanted to get a chassis and then build 
the body and the rest of the vehicle, So 
they thought. they could build the run- 
ning gears and the chassis and sell them 
to the, wagon builders. They rented a 
place in Brooklyn and started 40 vehi- 
cles, By the time,they were ready 
to dispose of them the wagon builders 


had changed their minds, and they could not sell one of then! 

They hai to make goo, however, so developed larger works, weat 

into the wagon business and tried to sell to the trade. That went oa 
for almost six years. In 1905, the Vehicle Equipment Company put 
out 1,000 vehicles. The company had gone through all sorts of 
vicissitudes, even bankruptcy, and was re-organised as the Genera! 
Vehicle Company, but even as late as 1908 they were still in the dark 
ages. They got lots of sympathy but no co-operation. Finally they 
talked about an electric vehicle man as somebody who was a little 
“off.” Everybody had lost faith in it. Motor manufacturers, big 
as they were, gave it up as a bad job. The electric light companies 
were sceptical. In the early part of 1908 a great many improve- 
ments were made in the construction of the vehicle. Better tyres, 
bearings, &c., made it possible to produce electric vehicles which 
really made good. Letters began to go through the mail regarding 
the economy „and fadvantages of these wagons over petrol-driven 
trucks and the business became an industry. At the end of 1908 the 
pioneer phase was over. T i 


HAULING MEAT BY “ELECTRICS.” 


The illustration shows four G. V. electric vans, which ate in daily 
service for the well-known firm—Hay's Wharf Cartage Co. (Ltd) 
The vans are engaged in delivering meat from the Smithfield Market 
to various firms in greater London and the outside area. The dis- 
triets through which the vans run are not selected with a view to 
keeping them on flat roads, but on the contrary, they are running in 
all districts round London, and are tackling the hilly roads quits 
satisfactorily. The vans have standard G.V. 2-ton chassis, upon 
which are mounted a sheet-covered body, with swinging tail board. 
As will be noticed, there is a canopy extending over the driver. 

The standard G. V. chassis has one motor, which is totally enclosed 
and which drives through an enclosed Morse chain on to a differential 
countershaft, from the ends of which roller side chains drive the reat 
road wheels. This drive is standard for the G.V. chassis and has 
proved very efficient and calls for little or no maintenance. Tho 
road wheels are all fitted with roller bearings, and the whole chassis 
runs quite easily. 

The batteries fitted are the Ironclad-Exide, which give the vans 
a range on one charge of some 40 miles. The vans frequently do 70 
miles a day, and upon their return after having run 40 and someti mes 
more miles, they receive a boosting charge, after which they do à 
further 30 miles. It is interesting to notice that the valuable pro- 
perty of boosting the Ironclad- Exide battery is made use of with such 
beneficial results. We may remark that the Ironclad- Exide battery 
can be boosted at rates of three to four times and for short, periods, 
five times its normal rate. 

These vans are being driven entirely by men who previously had 
been driving horse vans, and they have shown a remarkable aptitude 
for this work after only a little practice. We understand that 
Messrs. Hay's Wharf Cartage Co. (Ltd.) are very pleased with the 
economy and running of the vans, and that they have satisfied 
themselves that compared with horse vans, the saving to be effected 
in two years will be sufficient to pay for the first cost. The rated speed 
of the vehicles is 12 m.p.h., but they are regularly run at 16 m.p.h. 
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Four G.V., ELECTRICS CARRYING MEAT IN GREATER LONDON AREA. 
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A RESURRECTED WAVERLEY. 


According to W. W. Hudson, of the Waverley Company, the 
vicissitudes that beset the lives of perfectly good and upright electric 
automobiles have never been fully described by poet, novelist or his- 
torian. The future of a petrol car may be predicted with more or 
less certainty when you know the character of the man who drives it. 
It is ether the smash-up or the second-hand shop, and it needs no 
gipsy fortune-teller to say the word.! But an clectric car has so 
many lives to its credit in the book of fate that even a cat isn’t in it by 
comparison. Here, for instance, is a picture of a Waverly electric 
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A WAVERLEY ELECTRIC AS A LOAF OF BREAD. 


that ought to be dead and buried in a scrap heap by all good rights, 
yet it may be seen any day in the week on the streets of Indianapolis 
patiently bearing the burden of a huge loaf of bread and carrying 
^ message to Garcia from one of the bake-shops of the city. 

In its first estate this car was a beautiful Waverley brougham, 
"legantly finished and furnished, the property of a highly respected 
Widow who resides jn a fashionable quarter of the city. It lived on 
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ELECTRIC VEHICLES. 
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terms of intimate companionship with two Packards, a Chalmers and 
a Pope-Hartford in her commodious garage, and was well groomed 
and cared for by a garage man. There wes too much petrol in the 
building for safety, and one day the whole garege and its contents 
went up in smoke. The Packards and Chalmers and Pope- Hartford 
gave up the ghost without & murmur, and went forthwith to the 
scrap-heap ; but when the wreckage was removed from the Waverley 
there it stood, disfigured, but still in the ring. The fire had burned off 
the coach body and melted the aluminium hattery box covers; 
but the batteries themselves, the frame and the chassis were prac- 
tically uninjured. An inquisitive by-stender moved the controller a 
notch and off it started with as much life and vigour as ever it had. 

If the Waverley had been a family horse it would have been pen- 
sioned off and sent to pasture for the rest of its natural lifc ; but being 
only an indestructible thing of steel and lead and copper wire :t must 
go plodding through the streets bearing aloft a banner of the * Staff 
of Life " as if it hadn't earned the right to a peaceful existence. If 
the poor dumb thing had even a horn to express its feelings with it 
would honk in protest, for there isn't anything very dignified about 
being wheels to an advertising stunt, even witha group of pretty girls 
as a part of the procession.—“ Electric Vehicles.” n 
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ELECTRIC TAXICABS FOR NEW YORK. 


The operation of both passenger and commercial electric vehicles 
has advanced so rapidly in favour both here and abroad that the 
movement now under way to operate electric taxicabs in New York 
has, we understand from our American contemporaries, met favour- 
able comment and instant approval from city and public alike. 
Electries have now conclusively proved their commercial success in 
city service, where even the older, chain-driven types are being 
operated at a cost 25 per cent. to 50 per cent. lower than is possi ble 
with petrol vehicles doing the same work. Cars manufactured 12 
years ago are still in service to-day, and it is reasonable to expect 
even greater life for the improved models now on the market. Its 
long life is due to its even acceleration, to the fact that when the car 
stops the power is shut off and all machinery stops running. When 
the battery is renewed it is equivalent, to renewing the entire motor 
and transmission on the petrol vehicle. As the only mechanical 
connection b2tween controller, battery and motors :s flexible copper 
wire, new parts can be installed anywhere without affecting the 
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AMBULANCE WITH TUDOR BATTERY. 
Port of Londen Authority —4 Vehicles. City of London Corporation —2 Vehicles. 


BATTERIES FOR COMMERCIAL VEHICLES, 
PLEASURE CARS, OMNIBUSES, &c. 
LIGHTEST IN WEIGHT—HIGHEST IN EFFICIENCY, 
Maintenance undertaken at Mode-ate Mi'eage Rates. 


THE TUDOR ACCUMULATOR CO., Ltd., 


3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, $.W. 
Works: DUKINFIELD, near MANCHESTER. 


efficiency of the other parts. The driver r-quires no mechanical 
knowledge, his job being that of a motorman rather than a 
chauffeur. 

With all these points in its favour, the only objections advanced 
against its use in taxicab service are its speed and mileage capacity. 
The 600 electric cabs in Berlin have a speed of about 25 miles per 
hour. Motors and gearing can be adjusted for any desirable speed— 
electric ambulances, fire apparatus, &c., being rated as high as 30 
miles per hour—so that the question of speed need cause no anxiety. 
As regards milcage capacity, a careful study of the records of a 
number of large taxicab companies now operating in New York 
shows that over 90 per cent. of their work could be handled with a 
wide margin of safety by electric cabs. Of the remaining 10 per cent. 
less than 25 per cent. shows any profit, duc to th» long return trip 
without fare. So that the loss of less than 10 per cent. of the gross 
profits possible with petrol vehicles is really a benefit. In a test 
recently made by the Commercial Truck Co. with one of its new 
taxicabs, by means of short “ boosts ` of 18 minutes each, the cab 
ran 120 mil^s in 12 trips at an average speed of 15 miles per hour. 
The total running time was cight hours. Companies are now being 
formed to operate electric cabs in New York, and their success seems 
assured. 


ELECTRIC "BUSES TO CONEY ISLAND. 


According to the “ Edison Monthly," visitors to Coney Islond 
daring the season just cl- sed weie afforded an opportunity of riding 
in electric coaches, which, it present plans materialise, will soon 
take their place among New York's transportation mediums, The 
Coney Island service was only temporary, the ‘buses being operated 
during the summer months between Brooklyn Borough Hall and 
Surt Avenue, Conev Island, rather than being held in dead storage 
pending the outcome of an application for a franchise to operate over 
regular rout^s in Manhattan. Those who roze in them. particularly 
aoe sceptics still reluctant to admit th» capabilities of clectric 
vehicles, doubtless received a revelation. As for the speed, the 
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corchces, rated at 18 miles an hour, held their own with similar 
carr.rs of the petrol types, the Coney Island trip of practically 10 
miles being covered in from 40 to 45 minutes. So much for speed. 
As for endurance, each ‘bus made two round trips and covered 
5 miles betwe»n the garage and starting points on a single charg: of 


(oxEY ISLAND BarrEuy Dus. 


With adequate boosting facilitics, it would have been 


the battery. c maintained a 


possible to operate the cars all day long and to hav 
regular schedule. thev 
The illustration shows cne of these 'buses, and in pane " 
resemble the tramcars which operate on the streets of vun de 
Details of the passenger-carrying capacity are at present E 
but the evidence appears to point to the vehicles having run 977 
factorily under somewhat severe road and service conditions. 
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ELECTRIC VEHICLE 
PROGRESS 


Contract Haulage and the Electric Vehicle. 


Throughout the United Kingdom there must be a few thous- 
ard firms whose business is wholly concerned with the carting 
of other people's goods. The enterprise of these concerns has 
made possible some of the most netable advances in the pro- 
vince of mechanical transport. In its initial stages they proved 
willing to give moter transport a trial because they could fore- 
see developments which would, if realised, considerably extend 
the sphere of their operations. The commercial motor industry 
owes a deep debt of gratitude to the haulage contracting firms 
for the assistance they have rendered by putting steam and 
petrol wagons into service and running, repairing and main- 
taining them under every conceivable condition of road usage. 
In thus associating himself with the petrol and steam com- 
mercial vehicle the haulage and carting contractor has in- 
creased his business many times, and this is his reward for the 
enterprise which he has shown in adopting mechanical trans- 
port. As a class haulage contractors might be likened to 
Nicodemus ; they inquire by night for the means of salvation, 
and having obtained it, they endeavour to keep it to themselves. 
Our Chicago contemporary * Electric Vehicles " calls atten- 
tion to the somewhat selfish policy of many large firms who 
refuse point blank to give the makers of battery vehicles any 
details of the results which they are obtaining in practice. Mr. 
R. W. Hutchinson, who writes an article on the subject, says 
he “ once asked the traffic superintendent of one of the largest 
publie service delivery companies in the United States for 
some actual records cf his horze and his motor truck equipment. 
He was met with this rejoinder : ‘ You can't have them. We 
don't propose to give away this information, as it would start 
our competitors buying motor trucks, the superiority of our 
service will be lost, and they would be on an equal footing with 
us. Just as long as we can keep our competitors from getting 
these trucks, just so long we will continue to have a certain 
monopoly. We are not philanthropists and have nothing to 
give away. If you want any cost records you will have to dig 
them up from somebody else.’ This attitude of the successful 
operators of motor transportation is," as Mr. Hutchinson pro- 
ceeds to point out, “in a way a retarding feature to the more 
general utilisation of the motor truck, and if the large Cor- 
porations would give out some facts regarding the savings these 
trucks are making for them the smaller concerns now operating 
from five to 100 hundred teams would have sufficient confidence 


OSRAM 


in the motor truck to put more faith in the representative's 
statements." 

We are not going to infer thab a similar attitude is being 
adopted in this country, although there are arguments in favour 
of it which are difficult to refute. The fact which should appeal 
to haulage contractors who are operating mixed fleets (steam, 
petrol and horse), is that an intelligent system of records must 
sooner, or later, impel them towards a firm belief in the electric. 
It will do the work more economically and efficiently than 
either of the other three methods. The class of delivery service 
given by a haulage contractor will vary to an enormous extent, 
but not so much that he cannot classify it out into groups and 
allocate to each duty the right type of vehicle for that duty. 
His use of the motor has taught him to handle only a certain 
class of delivery with it ; his horse teams will also do the duty for 
which they seem specially fitted. It is the latter which he is 
confidently asked to analyse and compare with the results given 
by the electric. Even allowing for the stress of competitive con- 
ditions which compel him to carry on business continuously, 
the enterprising haulage contractor will find that his best 
interests will be served by a method of analysis which will 
reveal operating defects. If he values the progressive attitude 
in conducting his business he will see that where the analysis 
produces proof of inefficiency some step to correct that effect 
will be taken. After some years of psuedo-experimenting 
with the petrol and steam vehicle, the while he has carried on 
his business as “ haulage supplier," he may be inclined to 
turn round and say: * No more experimenting ; I will only 
use such types of vehicles, no matter whether the duty suits 
them or they the duty.” He might just as unreasonably have 
adopted that attitude when the petrol or steam waggons came 
along. The point at the moment is that, as a car user, he is 
best able to say why this or that class of car gives the best 
result on a certain duty, and, having discovered that, he should 
in general interest be guided accordingly in his future actions 
towards motor transport. The electric battery waggon or 
truck has just as strong a claim upon his attention as had the 
steam and petrol waggons in the early days, and in his dis- 
tinctive and peculiar position as haulage contractor, in touch 
with the operating and every-day side of the motor vehicle 
on the road, he should not withhold his support from this later 
but none the less modern and economical method of transport. 
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THE HORSE AND THE BATTERY. 


There is a somewhat peculiar resemblance, ludicrous as it may 
seem, between a horse and a storage battery. If one who has been 
familiar with the care and management of the former will study its 
comparison to the latter, he may more readily become familiar with 
that method of handling the battery which will tend to make it most 
serviceable. The process which goes on in the charge and discharge 
of a battery is no more difficult to comprehend than the action which 
goes on every day in resting and working a horse. A certain amount 
of energy is put into his system by feed and sleep. If the quantity 
of each is sufficient the process which goes on is invigorating and 
refreshing and when called upon to work, after this sleeping or charg- 
ing period, he is full of life and energy. His potential or voltage is 
keyed up to the top notch and he is ready and willing to perform any 
reasonable service called for. If forced during the first few hours of 
labour, fatigue will set in prematurely and his working efficiency, or 
the possible labour which he might render, is very low. 1f, on the 
other hand, the work is so proportioned that an honest and reasonable 
day's labour is performed, the period of fatigue will not set in until 
the day's service is completed, and the period of rest and recupera- 
tion may follow in natural sequence as before. This procedure is 
identical with a battery. 

The storage battery is an inanimate horse in many other Ways. 
The grid in one may be compared to the frame or skeleton in the 
other. Not much trouble will occur from either, except in the acci- 
dent of fracture. The active material of the battery plate, which is 
compressed into the frame, is similar to the flesh of the horse's frame, 
and each should be plentiful, firm and healthy to get the best results. 

Jefects in one case will very closely resemble defects in the other. 
The theory of the process which goes on in the refreshment and 
fatigue of horseflesh is as difficult for the layman to understand as 
the nature of the chemical change in the active material on a battery 
plate: but there is in reality no more reason to be concerned about 
the one than about the other. All that is necessary is to know and 


perform that method of treatment which in every day hard service 
will produce the resulta desired. 


It will be evident therefore, that the care ofastorage battery does not 
call for any more intelligence than that required for horseflesh, but the 


same ever vigilant attention, together with an equal amount of prac- 
tical knowledge, is necessary to assure the continual working efficiency 
of a battery equipment. The one difference is that results obtained 
in the latter will be far more definite, reliable and encouraging. Just 
as a large stable of horses can be supervised by one intelligent, prac- 
tical manager, so also can a large electric vehicle equipment be 
handled by a single competent workman. But he must be a compe. 
tent workman in all the meaning of the term, and have enough of the 
qualifications of a manager to insist on the co-operation of his subor- 
dinates who actually operate the vehicles on the street. As has been 
stated a battery, or in fact a whole equipment of batteries, is no more 
complicated than a single cell; and, therefore, it will be apparent 
that if we master the peculiarities of one cell we have control of the 
entire situation. The care of every single cell, however, is of vital 
importance as each one forms a link in the entire chain. 


THE MULTI-BATTERY SYSTEM. 


Among engineers and others connected with the motor car industry 
it has long been recognised that the electrically-propelled vehicle has 
many inherent advantages over other mechanically-propelled 
vehic'es, and in particular that the electric car is especially adapted 
for city use and for work in congested traffic and other places where 
frequent starts and stops are necessary. Because of its high torque 
at low speed, the electric motor is particularly suited for quick 
acceleration; and where initial cost, cost of maintenance, and cost 
of operation are also carefully considered, as in the case of commer- 
cial vehicles, the demand is also great for a power vehicle which is 
low in its first and maintenance costs, and which will operate with a 
maximum efficiency at different speeds. The electric vehicle answers 
these requirements, and has other advantages. 


PLAN View or Proposep BATTERY CHANGING AND CHARGING DEPOT. 


In order to overcome all the disadvantages attendant upon the 
charging of an electric vehicle battery, and in order to increase its 
range of operation and usefulness and its efficiency, the multi- 
battery system has been devised. This system is a new develop- 
ment in the electric vehicle field, and is due to J. M. Klingelsmith, of 
Chicago, who has spent five years in experimenting with and de 
fecting it after having been identified for 25 years with electrica 
engineering and with the storage battery and electric vehicle industry. 
This system is designed to provide, instead of the limited mileage n 
present obtained, unlimited mileage and service at all times. t 
contemplates the construction of a vehicle with a battery d 
be readily removable and replacable therein, so that a ab 
battery can be quickly taken out and a fully charged one PR , 
with practically no loss of time in the running of the vehicle. = 
battery is mounted permanently in a small car or carrier, with FAR 
wheels and ball bearings, which rests on a small T-rail track in the 
battery compartment in the vehicle, and is run out on to a pd 
or a transfer truck with rails leading to the charging platforms ; the 
change from a discharged to a fully charged battery being e E 
plished in a short time. These battery carriers are interchangea' : 
in all and any type or size of electric vehicles or trucks for en = 
purpose or of whatever desiga or style, and the battery carriers ente 
all vehicles in front; which is the only similar part of all ieri 
cars and trucks. Batteries assembled in the battery carriers may a 
of any and every voltage and ampere rate of discharge, as require 
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Two-ton van, successful under conditions in 
which petro! vehicles were found to be too 
| costly In operation. 


Telephone: Recent 5470 (6 lines). 


EDISON 
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Write for further information :— 


EDISON ACCUMULATORS, LTD., 2 & 3, DUKE STREET, ST. JAMES, LONDON, S.W. 


ACCUMULATOR 
ELECTRICS 


* TRANSPORT -° 


SOME PRESENT LONDON USERS, 
ALL OF WHOM HAVE PLAGED 


REPEAT ORDERS. 


MESSRS. J. LYONS & CO., LTD. 
„ HARRODS’ STORES, LTD, 
„ LIBERTY & CO0., LTD. 
,.  PULLARS DYE WORKS, LTD. 
GREAT WESTERN & METROPOLITAN 
DAIRIES, LTD. 


Telegrams: “ EDIBATT, St. JAMES, LONDON." 
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for the highest efficiency and control of speed or mileage desired. The 
batteries are charged outside the car and at a low charging rate 
without sacrificing the running time of the vehicle, and all necessary 
inspection and attention can bf given them before they are replaced. 
It is estimated that this alone will increase the life of the batteries 
from 1} to2 times. It is evident also that if battery renewals can be 
readily made without interfering with the use of the vehicle, the 
batteries need not ordinarily be discharged beyond the point of their 
best efficiency, but can be removed for replacement when not fullv 
discharged. 

In all general use by the public of electric cars or trucks under this 


The illustration shows the floor plan of a multi-battery system 
service station, showing only the method of handling the batteries 
and leaving out details such as electric charging apparatus, elevator, 
overhead trolley for supplying current to pleasure cars and trucks 
without batteries. The batteries, each assembled complete in its 
wheeled carrier, are shown resting on parallel tracks from which 
they are delivered on to small wheeled transfer trucks, arranged for 
travel in the transfer alleys across the building. These wheeled 
transfer trucks can also be raised and lowered to provide for the vary- 
ing heights of the battery compartments in the different types and 
sizes of vehicles. 


RuwNING BATTERY IN OR OUT OF COMMERCIAL VEHICLE. 


system, public battery-service stations will be utilised, where charged 
batteries of all necessary capacities will always be available and 
where the cars can berun in and the batteries exchanged with practi- 
cally no loss of time, the owner getting a charge ticket for electric 
Current and battery rental, as all batteries will be owned by the 
service stations. This system relieves the owner of the car or truck 
from his investment in batteries, their depreciation, care and troubles, 
and yet secures to him unlimited service at less than half the present 
cost. It means unlimited mileage and the value of the battery 
doubled and trebled, added to the present well-known and important 


advantages of the electric. 


REMOVING BATTERY FROM TAXI-CAB. 


The dimensions of this service station plan as shown are 100 ft. 
wide by 160 ft. deep, affording storage space for about 360 batteries, 
and a capacity for supplying batteries to about 900 pleasure cars and 
trucks; while battery changes can be made at the rate of about 250 
per hour. By storing batteries on the upper or lower floor and in- 
creasing the number of transfer alleys this capacity can be increased 
to take care of 1,500 cars and trucks and change batteries at the rate 
of 100 per hour. Private service stations or smaller public service 
stations can be planned on the same lines, using as much or as little 
space as may be required for the number of vehicles to be handled,— 
Abstracted from “ Electric Vehicles," Chicago. 
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Right Lamp 


HEADLIGHTS 


is the 


WOTAN 


HALF-WATT 


AUTOMOBILE 
LAMP. 


This Lamp is constructed with 
Strong helical filaments fixed in 
the correct focal position. 


VCHALF-WATT . 
|n MADE ` 4 
34.4 | 
iN ENGLAND.. 


P du 


The current consumption is HALF 


that of the ordinary Tungsten 
Lamp. 


MAXIMUM STRENGTH—LONG LIFE. 
APPROVED DESIGN 


(Society of Motor Manufacturers and Traders). 


—— PRICE LIST ON APPLICATION, —— 


-LL 
Advt. of SIEMENS BROTHERS DYNAMO WORKS LIMITED 
DALSTON, N.E. > TYSSEN STREET, 


AN EXCITING RACE. 


In September, 1896, at a State Fair, Messrs. Morris & Se, 
cipated in an automobile race, which was to be conducte 
heats, one heat cach day for five days, the entries being five gasolene 
and two electric vehicles. The gasolene cars were made by the 
Duryea Brothers, of the single-cylinder cone-belt transmission. One 
of the electrics was the Morris-Salom cab chassis with the drive in 
the front wheels and the Steering gear on the rear wheels, the Steering 
wheels being influenced by a very long vertical lever which came up 
between the driver and his assistant. The other electric vehicle was 
a Stanhope designed car, being built by Mr. Riker. The first four 
heats of 4 miles each for four days were won by the Riker vehicle. 
The gasolene people were running back and forth from the factories 
changing parts, but the electrics finished first and second cvery day. 
It seems that the fifth day Morris and Salom màde up their minds 
that they were going to get in on some of the money. They put ip 
two extra cell batteries, and at the last turn, shot away from the 
Riker car as though this vehicle were standing still. The Riker 
people, however, protested and got the money. 


lom parti- 
d in 5-mile 


Now the petrol motor user would argue that Glasgow is not a 
district in which electric vehicles would show to advantage, because 
many of the principal streets are hilly and the road surface is mostly 
granite paved. Yet the verdict is for the electric after two years 
s2rvico under these very local conditions. Those who know the 
streets of Glasgow will appreciata that they are not by any means 
flat, and that in establishing a satisfactory name for itself in the 
district under the eye of no less an authority than the city electricity 
department, as well as those of several Glasgow trade users, the 
electric battery vehicle has notched up a noteworthy achievement. 
The progress made in this quarter is another example, and & very 
welcome one also, of the contention that the electric battery van is 
the ideal delivery vehicle, which we have always put forward. The 
Scot does not lay out his bawbees on a pieco of apparatus which costs 
double that of another unless he can see daylight through the finan. 


cial side of the proposition. The spread of the electric in Glasgow 
is, therefore, one of the most powerful recommendations that it can 
have. Itis an answer to the oft-repeated argument that the present 
high initial cost of the electric puts it out of the commercial motor 
field. Another thing, although the electricity department at Glas- 
gow will naturally be biassed in favour of the electric vehicle, its 
preference would not b> allowed to distort its commercial judgment. 
In other words, the vehicles have been ordered because they are 
commercially superior to other forms of self-propelled vehicles, and 
not merely to satisfy a whim of the city electrical engineer. Th: 
strong lead given by Glasgow will, it is hoped, stimulate business in 
elsctrics among other electricity departments in the big cities and 
towns throughout the country. 


iu erras 


THE “IRON” CAR. 


The extent to which an electric battery vehicle can be used for the 
most elaborate advertising purposes is almost unlimited. The car, 
especially if it be a passenger vehicle, can be disguised in the most 
extraordinary fashion, and for trade purposes with great effect. In 
our last issue we illustrated an electric “ gotten up” to represent a 
loaf of bread, the interior of the loaf being oceupied by a number of 
charming young ladies, In the adjoining illustration is shown an 
ingenious method of converting an electric into a huge travelling 
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AN ELECTRIC DESIGNED As AN ELECTRIC IRON. 
electric iron. The vehicle was utilised in this attractive fashion to 
assista campaign for the sale of electric irons in an American city. 
There is no record of tho iron being heated en route, but the electrical 
energy of the battery was effectively employed in propelling the 
“iron” through the strect at a steady pace. The effect is, of course, 
added to by the fact that the vehicle is completely silent while 
running, and when standing still there is no engine to produce dis- 
concerting and inappropriate noises. 
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A 1-Ton ELECTRIO VAN WHICH HAS DONE YEOMAN SERVICE IX LoxDON 
FOR THE PAST Five - Years, : l 
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on Pronclav Exide 


Itis not something which we want you to put into service so that we may see what 
happens and benefit by your experience, but it is an Accumulator which has been 
used for Electric Vehicle Work for many years past and has clearly demonstrated 
that the results which it has given are far in advance of E EVE hitherto attained. 


WILL STAND HEAVY BOOSTING CHARGES. 


Many thousands of these Cells are in use and their successful operation amply 
proves that they possess the following advantages:— 


1. ITS LIFE IS BETWEEN TWO AND THREE TIMES THAT OF AN ORDINARY 
FLAT PLATE. 


2. THE RATE AT WHICH IT CAN BE RECHARGED DEPENDS ONLY ON WHAT 
HAS BEEN TAKEN OUT AND 18 IRRESPECTIVE OF ITS SIZE. 


9. EVERY BATTERY I8 GUARANTEED FOR TWO YEARS. 
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ELECTRICAL CU a 
LIMITED & “°°. victoria streer 


describing the Cell in detail, post free on application. 
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TYPICAL 2J-TON ELECTRIC LORRY IN SERVICE IN THE LONDON AREA. 
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"HELL UR rs || WIRUM Battery Lamps 


FOR ELECTRIC VEHICLES. for Vehicle Lighting, etc. .. 


Every Lamp is British Made. 


These lamps are made in various 
voltages, suitable for motor car 
and other lighting, for use in con- 
junction with accumulators. Also 
for use with dry batteries, pocket 
flash lights, hand lamps, etc. 
Wirum Pea lamps, with cord and 


adaptor, are well worth enquiring 
about. . 
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Low current consumption, great 
strength andlong life make Wirum 
Battery Lamps of special interest. 
Illustrated and descriptive list will 
be forwarded upon application. 
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FIRE BRIGADE VEHICLES WITH TUDOR BATTERIES. 


London Fire Brigade —15 Vehicles. Liverpool Fire Brigade —4 Vehicles. 
Rathmines (Dublin) Fire Brigade—1 Vehicle. 


BATTERIES FOR COMMERCIAL VEHICLES, 
PLEASURE CARS, OMNIBUSES, &c. 


Why not write us now ? 


LIGHTEST in WEIGHT—HIGHEST in EFFICIENCY. / 
Maintenance undertaken at Moderate Mileage Rates. T h e Brims d own Lamp W ork S Lt d a 
ee ee ee ee „Ltd. 2 
THE TUDOR ACCUMULATOR CO., LTD., = 

8, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 3, Kingsway House, London, W,C. 


Works : DUKINFIELO, near MANCHESTER. 
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PRICES FOR VEHICLE BATTERY CHARGING. 
ELECTRIC SUPPLY UNDERTAKINGS CHARGING NOT MORE THAN 1d. PER UNIT. 


Aberdeen 6, a. Darlington, 2s., 7. London (continued) :— Prescot, 2s. 6d., 7, a. 
Barnes, 4, a, d. Devonport, 6, a, d. Poplar, 7, a, d. Rotherham, 1, c, d. 
Batley, 4, a, d. Dewsbury, 2s., 7, a. St. Marylebone, 7, c. St. Annes-on-the-Sea, 3, d. 
Beckenham, 2s., 1, a. Dundalk, 5, a, d. Southwark, c, d. St. Helens, b, d, e. 
Birmingham, 2s., 7, e. Edinburgh, 7, a, d. Stepney, 5s., a, c. Salford, b, d. 

Birkenhead, 6, a, c. Epsom, 3, e. West Ham, 4, c, e. Stoke-on-Trent, 2s., 4, a. 
Bootle, 2s. 6d., 7, e. Gravesend, 2s. 6d., a. Loughborough, 6, c, d. Sutton Coldfield, 6, a. 
Bradford, 28., 7, a, c. Harrow, 2s., 3, a. Maidstone, b, d. Swindon, 7, a, d. 
Brighton, 1s., 7, c, e. Hereford, 1, d. Minehead, 4 a, c. Taunton, 7, a, d. 
Canterbury,'2s., 3, a. Heston and Isleworth, 2s., 6, a. Morley, 3, d, e. Tunbridge Wells, b. 
Cardiff, 2d. Ilford, 5, a, d. Motherwell, 4, a, d. Tynemouth, 4, a, c, d. 
Chester, 1, d. Ipswich, 2s., 7, a, c. Newcastle-under-Lyme, 2s., 4, a. Uxbridge, 5s. 

Chesterfield, 3, a, d. ` Leatherhead, 10s., a, b. Northampton, 3, c, d. Wednesbury, 7, a, d. 
Cleckheaton, 2s., a, b. London :— Norwich, 2s. 6d., 7. Winchester, 4s. 6d., 4, a, c. 
Cork, 1, c, d. Hampstead, 7, a, c, d. Nuneaton, 2s. 6d., 1, a. Wolverhampton, 2s. 6d., c, e. 
Crewe; 24., 4, a. Islington, 2s. 6d., 4, a. Pontypridd, 5, c, d. Wrexham, b, d. 


Croydon, 5, d. 
di ELECTRIC SUPPLY UNDERTAKINGS CHARGING MORE THAN 1d. PER UNIT. 


ljo. DOWN TO lD. DEPENDING 11D. PER UNIT, ]4D. PER UNIT. 14D. PER UNIT. 
7 N QUARTERLY CONSUMPTION. — Stratford-on-Avon, 3, a, d. Glossop, 7, a, d. Surbiton, 5s., 2, a. 
A tariff has been adopted by ljp. PER UNIT. Godalming, 7s. 6d., 2, a. Teddington, 5s., a, b, c. 
eli ally all the London Electric Accrington, 5s., 4. Grantham, a, c, d. Twickenham, 5s., a, b, c. 
PS A ly Companies. Barnsley, 2s., 3, c, e. Horsham, 2s. 6d., 3. 2]D. PER UNIT. 
i Ho PER UNIT. Colchester, 2s. 6d., 5, a. . Kirkcaldy, 4, d. Dartmouth. 
Oxford, 2s., 3, a. Eastbourne, 2s. 6d., b. Salisbury, a, b, d. Middleton, 5, d, e. 


The number 1 against the name of the town denotes that charging facilities are in existence though the 
meaning indicated by the other numbers is as follows ;— 
2 current available 


magnitude of same ia not stated. The 


30 amperes at 85/120 volte. 


a indicates thal cars can be charged during “© peak” hours at an increased cost per unit. 
b indicates that no charging facilities are at present available. l , l l 
c indicates that the supply undertaking is prepared to hire out charging equipment or supply it on hire purchase. 
d indicates that the question of imposing a minimum charge has not yet been settled. — 
NoTE.—W hen a minimum charge is in operation, the amount of it is given against the name of the town. 
supply of the equi valent value in units as, fc 
e indicates that the price is for supply at any hour. 


3 37 $5 60 ” ” ” ^ 
4 » dei 100 99 99 99 ° 
5 , . aang PAE pus ane EUN EM ids "m ... 150 - es " » 
6 , » xs wee TT Ws ais bst p heo ... 200 AA 

7 . above 200 


In the majority of cases il covers the 
w inslance, when the ld. rate is in operation, the minimum charge of 25. covers 24 unils. 


[From “ Tho Electric Vehicle.” 
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A DAY WITH A 2-TON ELECTRIC. 


It is gratifying to note that a certain interest in the performance 
of the electric battery commercial van is being taken by the petrol 
motor press. There can be no doubt that the advocates of the petrol- 
driven vehicle have had little or no faith in the battery van, and on 
occasions they have not attempted to disguise their distrust in its 
capabilities. In its issue of January 28 the “ Commercial Motor " 
published under what is apparently a regular heading entitled “ One 
Day's Work," the impressions gained by one of its representatives 
of a run with one of the 4 G.V. 2.ton electrics which has been in 
regular service since September last on behalf of the Hay’s Wharf 
Cartage Co., who Purchased the vehicles at that time. All these 


ELECTA TRA eS 70 ALL 
PARTS OF ISIITI 
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A G.V. PLATFORM TRUCK AS USED AT A Lonpon RAILWAY TERMINUS, 


of our contemporary commenced at the early hour of 4 a.m., at which 
time he joined one of the vans and made a regular trip with it during 
the day. | 

The duty of the driver of the vehicle is to call at a number of 
butchers’ shops and deliver carcases of meat, so that as the journey 
proceeded the load was gradually lightened. The driver is an old 
employee of the company and formerly drove their horse vans, and 
subsequently petrol lorries, Having had experience of the latter, 
his opinion was that he preferred the petrol machine “ on account of 
its greater overall speed and better hill-climbing powers." Stops 
were made in Fulham-road, Hammersmith, Railway-street, Barnes, 
Twickenham Broadway, Teddington, five deliveries in* Kingston, 
whence the return journey was commenced over Kingston Hill back 


to the garage at Victoria Station, where a two-hours' charge was 


given to'the van, a distance of 33 miles having 
been covered during the morning. <A return was 
then made to Smithfield, where a second load of 
carcases similar to the first was"taken on -and 
an almost identical journey (was made, ‘com. 
mencing at 6 o'clock in the evening. This repre. 
sents a total of nearly 70 miles for the day's 
work. 

On one portion of the route the car wasdriven 
through a stretch of flooded area in ithe neigh- 
bourhood of Richmond. This was successfully 
negotiated, though a number of petrol cars were 
“stalled,” owing probably to water either in 
the carburetter or the ignition system. Our 
contemporary had the impression that the electric 
was somewhat slow in negotiating traffic. This 
opinion he revised after his experience with the 
G.V. electric in the following words: “ We had 
occasion several times to remark at the’ ease 
with which the driver accelerated and ‘‘ got 
through’ whenever a suitable opening presented 
itself, his performance in this direction falling 
very little short of that to which we are accuse 
tomed from experience of petrol-driven lorries.” 
The cars were also nicknamed by some of the 
butchers who are customers of the company 
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vans have been in Mec eR delivering meat within the greater 
London arca and have been covering a mileage which ranges from 
40 to 70 or even 80 a day. The vans are of uniform construction and 
are of the standard G.V. type, being fitted with totally enclosed 
driving motor connected by silent chain to a countershaft whence 
the drive is to the rear wheels by open roller chain. Each van is 
fitted with an underslung 44-cell ironclad Exide battery, carried in 
six drewers and readily accessible for examination or replacement. 
The vans cover an area represented by Kingston, Byfleet, Harrow, 
Wanstead, Woodford, Eltham and Maidstone, so that they cannot 
be said to be employed on about-town service. The representative 
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Drawn Wire 
Lamps 
for Motor Car Lighting. 


— as the “ Hay’s Wharf Silent." One particular 
customer in Barnes, though he did not require the services of 
the vehicle every day, regarded its regular passage as a feature of 
the day's proceedings, a fact which demonstrates the interest taken 
in a electrically-driven lorry. 

The article to which we have referred was illustrated with photo- 
graphs taken specially, by our contemporary, and they will, together . 
with the text matter, assist materially in giving a good impression of 
the performance of the electric battery vehicle. ^ When we state that 
Hay's Wharf Cartage Co. carries on occasion as much as 750 tons of 
meat a day, the importance of the concern as haulage contractors will 
be appreciated. E 
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A Single Complete “Igranic’’ Standard Battery 
Charging Panel. One or more panels form a 
switchboard. Panels can be added at any time. 
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PUBLIC CHA RGING STATIONS. 


A compact charging station for electric automobiles, which is 
enclosed in a weatherproof box and is mounted on a pedestal so that 
it can be placed near the curb, is shown in the accompanying illustra- 
tion. A charging cable and plug are provided, and while the battery 
is being charged the door can be closed and locked. A regulating 
rheostat, ammeter, polarity indicator, lamp, switches, &c., are 
mounted on a slate panel. The box is of sheet steel and is electrically 
welded. The pedestal is of cast iron. Connection with the direct- 
current supply is made through conduit passing underneath the side- 
walk. A prepayment meter may be used if desired, but on account 
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CURBSIDE CHARGING STATION. 


of the numerous sizes and kinds of batteries and varying conditions 
an attendant is usually required. This device for charging electric 
cars at the curb is made in two sizes with ratings of 100 ampere and 
150 ampere. 


A MANCHESTER DEMONSTRATION ELECTRIC. 


The past few years have witnessed a considerable growth in the 
number of electric battery vehicles in daily use in this country, and 
at the presen* time an increasing interest is being evinced in the many 
possibilities of their employment. Messrs. Drake & Gorham, Sprinz 
Gardens, Manchester, are conducting an energetic campaign toward: 
popularising the use of electric vans in Lancashire and C heshire, fo' 
which counties they have acquired the sole agency for vehicles with 


Particulars and Catalogues from 


SIEMENS BROS. & CO., Ltd., 
Woolwich, London, S.E. 


Telegrams: 
“Siemens Woolwich.’’ 


Telephone : 


Battery Charging Panels 


City 6400 (7 lines). 


Completely standardised. Absolutely mistake-proof. Afford 

protection against all usual mishaps. Built like a modern filing 

cabinet, so that the switchboard is always complete but never 
finished. Send for full description. 


IGRANIC ELECTRIC CO., Ltd., London & Bedford. 


the Edison battery. They have also procured a demonstration van 
shaving a loading capacity of 2 tons. 
This van, as will be seen from the illustration, is of robust design, 
and has been found capable of dealing with almost any class of load. 
The body is of special type and can be arranged to be used as a 


eovered van, an open wagon or a flat lorry. The motive power is 
derived from a battery of Edison accumulators carried in a cradle 
below the van body. The side doors of the cradle—which is fitted 
with steel compartments—are under-hinged, and, when open, the 
accumulators can be withdrawn laterally for inspection. The com- 
partments are dust-proof and water-proof, though well ventilated. 


The motor is of the totally-enclosed traction type and drives through 
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DEMONSTRATION VAN NOW RUNNING IN MANCHESTER DisTRICT, 


a differential gear to a lay shaft and thence by roller chains to the 
rear wheels, 

One of the chief advantages of the electric vehicle is its extreme 
simplicity, There are so few moving parts that it is extremely un- 
likely to break down, and as the only motion present is rotary and 
not reciprocating, the wear is almost negligible. As a result a long 
life is assured. The simplicity of the vehicle also renders it ex- 
E easy to drive. There is no mechanical gear changing, and 

as starting, specd control, stopping and reversing are effected by a 
s'ngle lever, driving resolves itself into a matter of steering, and can 
be learnt by the mechanically unskilled man in a short time. 

The electric van is characterised by low running costs, and in this 
connection it shows to its best advantage on delivery work with 
frequent stops. As is generally recognised, the cost of running petrol 
vans on this class of work is considezably higher than when they are 
used on direct non-stop journeys. With the clectric van there is an 
entire absence of the continual gear changing necessitated in starting 
and stopping a petrol van, and when the van is standing, there is no 
waste of energy. Furthermore, there is no laborious cranking of an 
engine when starting. When left standing the clectric van is abso- 
lutely safe, as by opening a safety switch it is imposible for anyone 
to tamper with the vehicle. A point that has commended itself to 
many users carrying bread and other comestibles is that there are no 
fumes from the electric vehicle, and consequently, no danger of the 
goods carried becoming permeated by an unpleasant odour. As the 


motive power is not derived from a highly inflammable liquid fuel, 
there is complete safety from fire risk when carrying inflammable 
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Two-ton van, successful under conditions in 
which petrol vehioles were found to be too 
costly In operation. 


Write for further information :— 


Telephone: REGENT, 5410 (6 lines). 
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goods, or when loading or unloading in a locality in which inflammable 
goods are stored. 

Electric vehicles have also given excellent results in the field of 
heavy goods transport and in many cases greater economy is attain- 
able by their use than is possible with horse haulage or with any 
other form ot mechanical transport. Brewers, dairymen, textile 
manufacturers, and many other trades entailing the carriage of goods 
in bulk have benefited by the simplicity and reliability of electric 
haulage. For municipal purposes also there is an excellent opening 
for electrically- propelled vehicles, and in Paris, for example, the city 
authorities employ them for a great variety of purposes, such as 
for refuse collection, street sweeping, &c. Several English munici- 
palities now have similar schemes on hand or under consideration. 

The use of electrically-driven 'buses is also rapidly extending, the 
electric "bus combining the flexibility and independence of the motor 
bus with the simplicity and low power and upkeep cost of the electric 
tramear, The result of observations made under everyday working 
conditions has shown that with an electric 'bus a greater mileage can 
be obtained year in and year out than with any other type of 'bus, 
evang to the simplicity of the mechanism and the consequent freedom 
from breakdown. 

In the above notes reference has been confined to the commercial 
uses of the electric vehicle, but there are also many private uses to 
Which it may advantageously be put. For the doctor, for instance, 
its cleanliness, simplicity and smooth running render it the ideal 
conveyance ; he can drive it himself, and, when making a call, is 
relieved of all anxiety that someone may tamper with it, as by a 
simple lock-and-key attachment it is made im possible for anyone to 
Move the controller in his absence. For ladies on shopping expedi- 
tons, and for town work generally, the electric coupé may be said to 

ideal, and many of these vehicles are to be scen in the streets of 
the large cities in America driven by ladies without attendants. 4 — 


ELECTRIC DISPLAY TRUCK. 


ome of the special advantages possessed by the storage-battery- 
" ven truck over gasoline trucks were recently demonstrated in a 
nang. manner in Pittsburgh jn connection with a “ Mardi Gras 


parade. Effective use was made of the regular battery of the truck 
to obtain simultaneously five different voltages for advertising 
display and propelling the truck. The cells are of the “ Exide” 
type connected in series to deliver 80 volts. An E.M.F. of 80 volts 
was used to drive the truck and to supply energy to the head and 
tail lamps. Fifty volts were used to drive a small motor-generator 
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(DECORATED AND ILLUMINATED ELECTRIC TRUCK, 


set which provided 110 volts for the “ Duquesne Light Company i 
sign across the front. This sign was made up of Federal letter units. 
Twelve volts were used to light the 265 5-watt, 11-volt sign lamps 
which outlined the truck and illuminated the sign at the top and the 
dozen suspended. pumpkin faces. Six volts rang the bell used in 
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The Lamps are all British 
made and have already 
established a reputation for 
themselves. Made in clear 
half opal and lens types, 
you can get lamps suit- 
able for your various 
requirements. 


Our illustrated list is free. 
It shows a variety of lamps 
made in various voltages 
suitable for motor car and 
other lighting. 


The Brimsdown Lamp Works Ltd. 
3 Kingsway House, London, W.C. 
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place of a horn. A striking and startling effect was produced at 
frequent intervals by an operator who touched together two heavy 
copper electrodes connected through a suitable resistance to the full 
voltage of the batteries. The long green are produced when the 
electrodes were slowly separated gave the same effect as when a 
trolley pole comes off the wire. Being very close to the faces of the 
closely packed spectators, the effect. was startling. 


ELECTRIC DUST CARTS. 


The work of convincing municipal authorities of the value of the 
electric battery dust cart is proceeding steadily in this country. A 
number of municipalities have displayed an active interest in this 
type of vehicle, and immediately preceding the war there was c 
prospect of a considerable amount of business. The Barnes Urban 
District Courcil has, however, set à good example by not oaly under- 
taking tests of different patterns of vehicles, but also by coming to 
the essentially practical decision of purchasing four carts, "The 
moving spirit in this work has been Mr. G. Bruce Tomes. the Council's 
surveyor, evidently an engineer with considerable foresight and 
technical discrimination. Mr. Tomes was evidently convinced in 
his mind that the electric battery vehicle was ideal for the purpose 
of dust collection. However, his own personal conviction was 
hardly sufficient to similarly persuade the Council, and he therefore 
arranged for extended trials of an Edison electric and a Wolseley- 
Baker electric carts. The Edison vehicle is probably unique, because 
the chassis is provided with a motor-operated body-tipping gear. 
The illustrations give a general idea of this vehicle, and they show how 
the battery is underslung between the front and rear wheels of the 
motor for operating the tipping motion is placed in a housing im- 
mediately behind the drivers seat. The tipping operation takes 
from 10 to 13 seconds, and current is supplied from the battery to 
the tipping motor for this purpose. The maximum speed on the 
level of this vehicle is 10 miles per hour, and the radius of: from 
40 to 45 miles is obtainable on one battery. The Wolseley-Baker 
vehicle was for the purposes of the trial fitted with a temporary body, 
but in this case a hand-tipping gear only was supplied. Mr. Tomes 
laid before the Barnes Urban District Council recently a full report 


of the trials made with these two vehicles. We gather from this 
report that the tests show that one electric can do the work of 16 
horses per week. The Council require to use 62 horses per week in 


order to remove the dust and refuse in the district. To do the same 


work with electrics four carts would be needed. 
parative cost figures are given below :— 


Mr. Tomes com. 


62 horse-cart days at LIs.. 0.0... cece eseecescesceeseccesees £34 2 0 
24 electric dust-cart days at 19s. 4d............. £23 4 0 
2 extra fillers required to replace 1/5th of 

time of 10 carmen emploved in filling, 

dy To Wis p c PO RP 3 00 


260 4 0 


Showing a saving in favour of electric carts per week of... £7 l8 0 
£7. 18s. per week for 52 weeks — £110. 165. per year. 


The very considerable saving of £400 per annum will be effected 
with the electric vehicles, and this economy justifies the capital 


Epison BATTERY Dust CART. 


expenditure, heavy though this may appear to be, of £4,000, In his 
report Mr. Tomes makes a comparison on the basis of the cubic yards 
of refuse dealt with. Four electric carts each handling 28 loads per 
week. or 112 loads in all, would deal with 504 cubic yards, there being 
4} cubic yards per load. With a horse and cart only 20 loads per 
week are handled, representing with 10] carts per day 217 loads or 
488 cubic yards. These figures show the clectric dustcarts to have 
the advantage of 16 cubic vards over the horse vehicles. When the 
comparison is made on the basis of time, the electric is again able to 
show its superiority. 21 hours are spent daily with a horse and cart 
in collecting, and 61 hours in making the journey to the destructor and 


Enisow Battery Dust CART TIPPED. 


back. An average of nearly 6 hours is occupied by the electric in 
collecting, and for travelling to and from the destructor it requires 
only 2 hours 34 minutes. It is obvious from these figures that the 
hes reverses the order of things as they obsain with the horse 
vehicles, 


The Electricity Department of the Barnes Urban District Council 


is in charge of Mr. C. S. Davidson, who is one of the active members of 


the Point Fives Association. The existance within the borough of an 
official in charge of the clectricity undertaking who is thoroughly 
mindful of the importance of cheap-electrical energy will materially 


Assist Mr. Tomes' department in carrying on its cleansing operations 
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with electric dustcarts. The example of this enterprising municipal 
bo ly will, it is hoped, be copied in all parts of the country. Wherever 
there i3 a municipal electricity undertaking it should be the most 
natural thing in the world to make use of a type of vehicle which, 
while its inherent efficiency fully justifies its use, at the same time its 
employment will provide a useful load for the electricity undertaking, 
and in that manner contribute towards the reduction of the charges 
for electrical energy within the district. Similarly, considerable 
eacouragement would be given to the vehicle users in the neighbour- 

201 who would be given an opportunity of witnessing the successful 
operation of heavy electric vehicles, 


* HOVIS" ELECTRICS. 


aD 


One of the latest commercial undertakings in the 
“don area to evince a keen interest in the electric 
attery vehicle for about town transport service is the 
ovis Bread Flour Co. This industrial concern, 
whose product; are known probably throughout the 
ied World, has in operation a large mill on the 
Li 'dlesex approach to Vauxhall Bridge, London. This 
est..blishment prepares the flour from which the famous 
tovis loaf is baked, ] t is & central source of produc- 
tio! and n&tur-l the problem of transporting the 
Tan material and the distribution of the flour from 
ue mill is one of exceptional interest. For some 
ye-rs the transport has been undertaken by combined 
Wie of horse and p2trol-motor vehicles. The propor- 
oS these types are probably about equal. The 
i t Re range in size from small 4-tonners to 
decidi tonners, It may, therefore, be said that, in 
ie thon’ t introduce the electric, the company is not 
clase vee Perience of motor traction for the particular 
88 of haulage which iis business arrangements 
Necesitate, 
Pr baa ;0 purchase a large electric van is the 
ae 4 ol à three-months’ trial of a 3-ton van 
wid Out under the identical working conditions 
represent tho everyday transport service 
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e want you to put into service So that we may see what 


used for Electric Vehicle Work for 
that the results which it has given a 
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lence, but it is an Accumulator which has been 
Many years past and has clearly demonstrated 
re far in advance of anything hitherto attained. 


WILL STAND HEAVY BOOSTING CHARGES. 
eT DUVS TING CHARGES. 


Many thousands of these Cells are in use and their successful 
Proves that they possess the following advantages :— 


TWO AND THREE TIMES THAT OF AN ORDINARY 


2. THE RATE AT WHICH IT 
HAS BEEN TAKEN OUT AND IS 


3. EVERY BATTERY IS GUARANTEED FOR 


operation amply 


CAN BE RECHARGED DEPENDS ONLY ON WHAT 
IRRESPECTIVE OF ITS SIZE. 


TWO YEARS. 
Circular 37, 


describing the Cell in detail, post free on application. 


ELECTRICAL CLIFTON JUNCTION, 


MANCHESTER. 


STORAGE CO 
LIMITED « 


LONDON OFFICE: 
39, VICTORIA STREET. 


of the Hovis Company. It cannot, therefore, be arguei by the 
advocates of the petrol vehicle that the purchase of an electric van 
is attributable to the fortuitous circumstance of the war bringing 
about a scarcity of horses and petrol vehicles, The trial van or 
lorry with which the Hovis Co. made its tests was, it is true, driven 
by a man ac^?ustomed to the handling of an electric vehicle, but the 
results which he succeeded in obtaining are not in any way accounted 
for by any pariicular skill in handling the vehicle. ` The company's 
own drivers who will take over the large van which we are about to 
describe will also, there can be no doubi, get as excellen t"results. 
The type of electric bat:ery vehicle both tested by the Hovis 


Sipe View oF 4-ToN Hovis ELECTRIC. VAN. 
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Accumulators 
FOR ELECTRIC VEHICLES. 
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ELECTRIC OMNIBUS—BRIGHTON AND HOVE. 


About 16 Electric Omnibuses have been in 
regular service for the past six years, and 
TUDOR Accumulators have been employed 
exclusively. 


THE TUDOR ACCUMULATOR CO., LTD., 
3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 


Works : DUKINFIELD, near MANCHESTER. 


Company and purchased by them is fitted with the G.M.-Ediso® 
chassis. This possesses a number of distinctive features. It has à 
long wheel base, the weigh: is evenly distributed, the drive is both 
simple, accessible and flexible, the battery is placed above and not 
underslung from the frame, the controller steering head and impor- 


1915. 6* 


rear of the chassis. The drive is by a peculiarly shaped shaft to a 
bevel gear, which operates the countershaft from which the drive to 
the rear wheels is by open roller chains. The shaft connecting the 
motor with the bevel gear is a fairly s:out flat steel bar, which is 
given a half turn throughout the length between the motor and the 
gear box. The shaft is provided with knuckle ends, and it is claimed 
that its shape admits of longitudinal and rotational flexure. Shocks 
which in the ordinary way would have to be absorbed by the chains 
or gear or the tyres are with this drive taken up in the semi-flexible 
driving shaft. There can be no doubt from an examination of the 
car at starting that this is an exceptionally silent drive. 

The body which has been fitted to the Hovis van was built by the 
company's coach building department, and is a most ereditable 
piece of work. At the front a portion of the lower part of the body is 
occupied by the battery box. This does not, however, interfere with 
the loading, as goods are placed directly above the box. The 
finished body is grey with black outline, and good use has been made 
of the side panels for advertising the name of the company's product. 
The words ‘‘ Hovis " are cut out in white letters with black border, 
and provision is made for illuminating these at night from the 
interior of the van. The box containing the wiring for this illumina- 
tion are fitted in flush with the sides of the interior of the car, so that 
loading space is not interfered with, and there are no projecting 
corners. The van will do duty in the transport of sacks of flour. The 
netloadis4tons. The battery is the Edison standard A 12 type, eom: 
prising 60 cells, giving 70 volts and a range of 50 miles per charge. 

The charging plant is of interest in that it has been put down by 

the company's electrician. It comprises an old pattern Crompton 
dynamo with a ring armature and under and over type rectangular 
shunt-wound poles. This machine is probably not less than a 
quarter of a century old, and is in an exceptionally good condition 
The company were fortunate in obtaining it at a sale for a mere song 
together with a charging board. It is fitted with a flywheel, and is 
driven by belt from an 18 H.P. motor, The normal speed is 1,000 
revolu ions an hour; it gives 130 amperes at 120 volts. The switch- 
board is one made by the Electric Construction Co., also in the early 
days, and is fitted with a somewhat ancient but very effective pattern 
of no-volt cutout. "This plant is installed in one of the lower rooms 
of a portion of the mill, and is kept in the pink of condi*ion by the 
electrieian. who evidently prides himself upon his work. Two 
charging plugs have been fixed on the wall in the mill yard, and one 
of these is placed alongside the loading platform, so thas the battery 
can be given a boost while the loading operations are in progress. 
The other plug is intended for charging up when the car is off duty. 
The plugs are of substantial waterproof pattern supplied by Messrs. 
Simmonds Bros, and are of their well-known “ Niphan " type. 
They are capable of carrying the maximum amperes and are of the 
two-pin type, one pin being larger than the other, so that the polarity 
of the circuit cannot be reversed. 
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Front Views or 4-ToN Hovis ELECTRIC, showrxna Hoop RAISED AND LOWERED. 


tant connec;ions are neatly assembled at the front of the chassis 
immediately forward of the dashboard, and perfectly accessible 
by the raising of a short light hood. It should be noted that 
the driving equipment is carried on a sub-frame which is properly 
sprung, and which places the motor in an accessible position at the 


The illustrations show the van as photographed recently V gar 
the company's mill at Vauxhall Bridge. In conclusion, our Sun 
are due to Mr. Corley, of the Hovis Bread Flour Co., for Ms 
courtesy in giving us facilitiés to photograph the car and in showing 
us over the charging plant. 
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POLICE PATROL WAGGON FOR BOSTON (U.S.A.) 


—— — —À 


A General Vehicle Company electric pa rol waggon: ‘has been 
installed by the Police Department of Boston, Mass., at Station 4. 
The vehicle is of the worm-drive type, with Renault hood cove ing 
the battery. Motor, control'er and other apparatus are under tho 
driver'sseat. A feature of the brake gear is an arrangement by which, 
when the levers are applied, the controller goes to the neutral point 


and cannot be again put on until the brakes are released. 


AMERICAN “BLACK? Maris,” BATTERY DRIVEN. 


The body is 8 ft. by 5 ft., and 6 ft. high, with swung-up side seats 
and electric lights. Tests on Tremont-street showed a velocity of 
235 miles an hour. An important feature of the new waggon is the 
quickness with which it leaves the station, only 20 seconds elapsing 
between the completed call and the time the vehicle is on the street— 
a marked advance over horse-drawn waggons. 


A HOTEL BATTERY 'BUS. 


Ahout a year ago the "bus seen in the illustrations was delivered 
to the Marine Hotel, North Berwick, and its operation since that time 
is reported to be most satisfactor y. It consists of a specially designed 
body built by Young, of Bromle y, mounted on an Edison accumulator 
chassis of 1 ton capacity, equipped with an accumulator of 60 cells 
Edison type A-4. The principal use of the vehicle consists in convey- 
ng passengers and their luggage backwards and forwards to the 
adjacent railway station, a distance of rather over a mile. The 
service does not involve more than from 20 to 30 miles per diem, and 


OSRAM 


ELECTRIC VEHICLE |. 
PROGRESS 


BATTERY ’Bus ouTsibE Marixe Lote. Berwick. 


as the Marine Hotel is equipped with its oa lighting plant, the 
charging is conveniently effected at headquarters, and at à minimum 
of expense. 

This type of "bus should find a considerable field in the future for 
such service as that indicated. Its great economy of operation and 


reliability render it ideally suitable for such conditions of serviec; 
The absence of noise and smell arc further great advantages, which 
are, of course, appreciated by hote! patrons. 


DETAIL VIEW OF I-ToN Horkn Bus. 


Drawn Wire 


Lamps 


for Motor Car Lighting. 


SUPPLEMENT to” The 


CHARGING FACILITIES, 


With the extension of the electric vehicle in this country will 
doubtless come the building of large garages and the provision of 
satisfactory housing accommodation for vehicles which require 
charging not only under normal conditions, but which also are in 
need of a boost. Until the garage movement makes progress it will 
be necessary for the batteries of electric vehicles to be charged under 
somewhat temporary conditions. The fact that vehicles put in an 
appearance for a charge at infrequcnt intervals may occasion a 
certain amount of inconvenience to the electricity supply staff. The 
cables required for the charging or boosting of a vehicle are of largc 


À Controllers for Electric Vehicles 


Igranic Engineers have studied Electric Vehicle Control 
problems for years. 
in construction, compact and complete. 
your vehicle can be considerably increased by using an 
Igranic Controller, which permits easy and swift accelera- 
tion, eliminates all tendency to jerk or jar, either in the 
forward or reverse direction, and makes the vehicle more 


Send for Pamphlet 624, entitled “ Controllers for Electric Vehicles.” 
IGRANIC ELECTRIC CO., Ltd., London & Bedford. 


cross-section and heavy to handle. Where they may have to he 
passed through windows, over gates, and walls in order to reach the 
vehicle standing at the kerb some time will elapse before they are 
put into position. Delays of this description are, of course, to be 
avoided as much as possible, and especially when a driver is com- 
Pelled to apply for a boost because the road conditions have made 
the going heavier than usual or perhaps a detour has been necessary 
owing to repair to the road surface at certain parts of the daily route. 

The arrangement adopted by the Croydon € 'orporation is one which 
will commend itself to both electricity supply engineers and battery 
vehicle users. The adjoining illustrations show how the heavy 
cables have been attached to a swing bucket on the wall of the station 
immediately adjoining the entrance to the boiler house, and only a 
few moments are required to connect these leads to the charging 
socket at the front of the vehicle. Permanent connections inside 
the station can readily be made alive at a moment's notice, and the 
footway is not obstructed by the charging cable. Similarly the 
flexible portion of the cable is suspended in such a way that there is 


" — 


[The Electric Vehicle, 
2.ToN G.V. ELECTRIC CHARGING AT CROYDON ELECTRICITY Works, 


& minimum amount of wear in handling. "This novel scheme might 
with advantage be copied by those station engineers who find that 
commercial vehicles are operating on roads which run through their 
districts. In the case of the Croydon Corporation, the Hay's Wharf 
Cartage Co., who have six 2-ton electrics in service, find it necessary 
to take a boost when they are delivering meat from the Smithfield 
Market to butchers in and around the Croydon area. These vehicles 
are equipped with Ironclad Exide batteries, and four of them have 
been in service for the past four months. On certain days of the 
week they make a mileage of as much as 60 over a give-and-take road 
and in and out the traffic in the metropolitan area and greater London. 
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Igranic Controllers are simple and robust 
The efficiency of 


flexible. 


The company has recently purchased two more vehicles, and these 
will shortly be delivered. "They have not vet been able to obtain 
comparative figures for these vehicles, but they speak highly of the 
good average speed which they give under daily conditions of work- 
ing, which are identical with those which previously applied to the 
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IT he Electric Vehicle. 
ANOTHER VIEW OF SAME VEHICLE SHOWING THE METHOD OF SWINGING 
OUT TH E CHARGING CABLE. 


petrol vehicle which the company had in service before the war. 
These machines were commandcered and the electric was turned to as 
one of the most satisfactory solutions of the company’s varied trans- 
port problems. 


COMMERCIAL ELECTRIC VEHICLES IN SERVICE IN 
GREAT BRITAIN. 


The statistics which are becoming available of the electric battery 
vehicles of the commercial type which are now in service in Great 
Britain are of considerable interest. "There are still plenty of elec- 
trical engineers who are men of the older school who can only think 
of the electric vehicle as a discarded method of transport and one 
which experienced comparative dissolution at the time when the 
petrol and steam-driven vehieles were put into extensive operation 
in this country. These men unwittingly do the electric considerable 
harm by persisting in judging it by its unfortunate experience of a 
quarter of a century ago. It is very desirable that this type of pessi- 
mist, though he is perhaps unwittingly such a person, should cease to 
look at the electric through 1904 or even earlier glasses. The 
records which are at present available indicate that the commercial 
electric is being taken up in encouraging numbers and that its sphere 
of operations in commercial and industrial road transport is ım- 
mensely varied and practically unlimited. 

According to the “ Electric Vehicle," which recently published a 
list of the electric vehicles in use in Great Britain, the present users, 
apart from the pleasure vehicles, include drapers, breweries, depart- 
mental stores, dye works, co-operative societies, dairies, railway 
companies, fire brigades, asylum boards, tramway undertakings, 
hotels, carmen’ and contractors, clectrical manufacturers, omnibus 
proprietors, flour millers and bakers, steel works and hospitals. Also 
a number of the street cleansing and sanitary departments of muni- 
cipal authoritios and the electricity engineers of many municipalities 
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EDISON ACCUMULATOR 


ELECTRICS 
LEADING!! 


Some of the Reasons: 


Because they are equipped exclusively with the Edison 
Accumulator, which, now in its eighth year of service, is 


vl : proving more durable, more reliable and simpler to operate 
CN £y 3 than any other type of storage cell. 
M et. Because the Edison Accumulator is made of Steel 


cer co SET throughout, including the container; uses a steel pre- 
- serving electrolyte; and cannot buckle its plates, 
c sulphate, corrode, lose its charge, nor suffer from the 
NS effects of overcharging, high rate boosting nor being 
discharged to zero when necessary. 

Because the Edison Four-Year Guarantee :s 
unique and warrants the user that his accumulator shall give 
full rated capacity at the end of this time. 

Because the Edison Accumulator is the lightest and 
strongest storage cell and may be charged in less 


= mE E m time than any other type. 
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2 & 3, DUKE STREET, ST. JAMES, 


EDISON ACCUMULATORS, Ltd.,?** "onam nw. M 
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A 1-TON ELECTRIC IN SERVICE. into service for use in their own areas, As a rule, there is a con- 

siderable amount. of transport work to be done every day by an 

The advocates of the clectrie vehicle frequently suggest that electricity undertaking of any size. Material requires to be con- 

electricity supply engineers shculd themselves put these vehicles veyed from the stores to jointers working on services or other mains 
f» 
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(The Elec ric Vehicle. 


l-Ton BATTERY VEHICLE IN SERVICE AT West HAM. 


SUPPLEMENT (to The Electrician," MARCH 26,1915. 


WIRUM 
. Battery |. 
J) Lamps VX./ 


The Lamps are all British 
made and have already 
established a reputation for 
themselves. Made in clear 
half opal and lens types, 
you can get lamps suit- 
able for your various 
requirements, 


Our illustrated list is free. 
It shows a variety of lamps 
made in various voltages 
suitable for motor car and 
other lighting. 


The Brimsdown Lamp Works Ltd. 
3 Kingsway House, London, W.C. 


work at. various points in the area, Many of these may be Sepa- 
rated from one another by distances of several miles. The employ- 
ment of an electric battery vehicle would seem to be a perfectly 
obvious proceeding on the part of the electricity supply undertaking. 


In ada tion to carrying out. useful work in an economieal and offi. 
cient, manner the vehicle itself constitutes a valuable advertisement 
for electric battery transport. The illustration shows a typical 
one-ton vehicle which the County Borough of West Ham has had in 


service for some months past. When the vehicle was first purchased 
it was intended to provide for it a plain float body, a light detachable 
extension tower, a portable motor-driven centrifugal pump, a port- 
able direct-driven electric drill; and a quantity of temporary lighting 
' fittings for use on new work. Owing to the outbreak of war the 

complete scheme was not proceeded with, but the vehicle has been 
in service as a lorry, and we understand has run very satisfactorily. 
It was delivered towards the end of N ovember, and has been in daily 
service since that time. According to “ The Electric Vehicle,” the 
average load on the vehicle is from half to three-quarter full-load, oa 
the outward journey the vehicle being loaded and on the return 
journey only partly loated. ‘The longest run which the vehicle has 
made on round trips through the main roads of east and south 
London is 33 miles in 3 hours 44 minutes, the outward portion of the 
journey being run light, the vehicle being loaded upon the return 
section. The roads were very muddy, and the energy consumption wa; 
9-45 kw.-hours. Three stops were made on this run. On another 
occasion a run of 29 miles was made in three hours, the energy con- 
sumption being 7-7 kw.-hours and the road very fair, the. vehicle 
making one stop. During the month of December the vehicle was 
in service 36 working days, and ran a distance of 571-5 miles in 84 
running hours. This represented a total of 353 journeys, or an 
average of 9-8 journeys per working day. The average miles per 
working day are on the low side, being only 15-8, and the maximum 
number of miles run in one day during the month named were 26. 
The average energy consumption current input to battery worked 
out at 0-316 kw.-hour per car-mile. 

The vehicle is painted buff and black, and the sides are made use of 
for advertising purposes, as the illustration clearly shows. The 
vehicle itself is a standard pattern Edison car fitted with single motor 
drive through differential countershaft and side chains to the rear 
whecls. The Edison battery is underslung from the frame between 
the front ead rear wheels. 
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LIGHT-WEIGHT ELECTRIC DELIVERY VEHICLE. 


In the accompanying illustration is shown a 500-Ib. electric parcel 
car. The car operates at a speed of 15 miles per hour, and it will 
travel 45 miles to 50 miles on one charge, depending on the load 
carried and the road conditions. Wooden wheels equipped with 
solid rubber tyres are utilised, and the wheelbase is 68in. Worm. 
and-gear drive is employed. The car is operated by a General 
Electric motor, rated at 28 volts and 40 ampere. The battery 
equipment consists of either 12 lead cells or 24 Edison A-4 cells, and 
is carried under the driver's seat, which is at the back of the car as 


Front View or PARCEL SERVICE ELECTRIC. 


shown. The frame of the car is of pressed steel, and the body consists 
of metal panels mounted in a wooden frame. Provision is made so 
that a charged battery can be substituted for one that is d ischarged if 
desired. The car is being placed on the market by the Cyclo- Lectric 
Car Company, 1790 Broadway, New. York. 


`A 


ELECTRIC TRUCK FOR ANIMAL RESCUE. 


The Massachusetts Society for the Prevention of Cruelty to Animals 
has in service a low-hung covered truck for the transportation of 


horses and other large animals from points about Boston to the 


Society's new animal hospital on Longwood-avenue. The vehicle 
is by the Commercial Truck Company, of Philadelphia, and is of 
three-tons capacity. "The battery is of Exide type, and consists of 
44 cells, placed in a compartment under the driver's seat. Two 


View oF HORSE AMBULANCE WITH ANIMAL IN PEN. 


motors, geared to the front wheels, serve to propel the vehicle. The 
floor of the truck is about 12 in. above the ground, and the high tail- 
board can be lowered to the street to provide an easy incline for a sick 
horse to walk into the pen. A hand-operated winch is provided for 
gently drawing in an animal that may be unable to go upon Its legs. 
The truck makes trips daily to points within a 10 or 15-mile radius, 
going to suburban towns such as Milton, Newton, Quincy, &c. 

An clectric garage is a feature of the new hospital, which opened on 
February 15 last. This is on the street floor, in a corner of the 
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""Aronrlan Erwe” 


THE BATTERY FOR COMMERCIAL ELECTRIC VEHICLES. 


GUARANTEED FOR TWO YEARS. 


Its record for the past four years stands as absolute proof of the correctness 

of its design. It is unquestionably the battery for commercial service. It is 

reliable day in day out every day in the year. It is conservatively rated and 

can be discharged on emergency up to practically anything that other current 
carrying parts of the equipment can carry. 


WILL STAND HEAVY BOOSTING CHARGES. 


ITS LIFE IS BETWEEN TWO AND THREE TIMES THAT OF AN ORDINARY 
FLAT PLATE. 


THE RATE AT WHICH IT CAN BE RECHARGED DEPENDS ONLY ON WHAT 
HAS BEEN TAKEN OUT AND IS IRRESPECTIVE OF ITS SIZE. 


Chines 


building adjacent to Longwood-avenue. The main entrance which 
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39, VICTORIA STREET. 
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which must be taken up in the motor bearings and which give rise to 
increased internal friction. 


penetrates the structure fronting the street gives access to a courtyard 
about which are ranged the “ wards ” and operating rooms. The 
garage is provided with Igranic unit-sectional charging panels in 
duplicate. Energy i is obtained from the plant of the Havard Medical 
School which is immediately adjoining. 


SILENT BACK AXLES. 


The efficient operation of electa S vehicles both of the passenger 
and commercial patterns is very largely a matter of tho efticiency of 
2 gearing employed to reduce the speed of the motor to that of the 

oal wheels. Various forms of reduction gcar are employed, the 


The type of gear shown in the adjoining 
illustration has been developed for motor car service with the object 
of climinating the above-mentioned defects. The Citroén Gear Co., 

who sre the menufecturers, claim for this form of gearirg a minimum 
of friction and a maximum efficiency. They also state that there is 
silent running and a complete abserce of shocks and vibration. 
Hammering between the teeth is also eliminated as a result of the 
comparativ ely large number of teeth which are in engagement at any 
given moment. We understand that the gear has already been 
tested under severe operating conditions on the road both in 
vehicles of the commercial and passenger type. So far as the electric 
vehicle is concerned the gear should have a distinct future in spite of 
the fact that it is rather more costly to instal than the ordinary 


DETAIL VIEW OF 
CITROËN DOUBLE 
HELICAL GEAR 
DRIVE FOR 
IŽ LECTRIC AND OTHER 
MOTOR CARS AND 
COMMERCIAL 
VEHICLES, 


By its use the transmission from the motor to the reer 


patterns. 
wheel can be considerably simplified. The illustration shows the 


gear exposed, but under ordinary running conditions it is entirely 
enclosed in a grease tight case. 


bevel and worm patterns being in considerable favour. Interest 
attaches to a type of gearing of the double helical design which the 
mikers claim has the merit of silent operation and also absence of 
thrust. Gears of the single helical type always set up axial thrusts 
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TUDOR 


Accumulators 
FOR ELECTRIC VEHICLES. 


FIRE BRIGADE VEHICLES WITH TUDOR BATTERIES. 


London Fire Brigade 15 Vehicles. Liverpool Fire Brigade —4 Vehicles. 
Rath nines (Dublin) Fire Brigade—1 Vehicle. 


BATTERIES FOR COMMERCIAL VEHICLES, 
PLEASURE CARS, OMNIBUSES, &c. 


[ HIGHEST in EFFICIENCY. 


LIGHTEST in WEIGHT — 
Maintenance undertaken at Moderate Mileage Rates. 


THE TUDOR ACCUMULATOR CO., LTD., 
3, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 


Works : DUKINFIELO, near MANCHESTER. 


a MET EET i EE LE: 


A TRACK-LAYING BATTERY LOCOMOTIVE. 


When Mr. Grove, who was formerly chief engineer to the Central 
London Railway, decided to relay the track of that railway, the 


difficulty arose of operat ing a special track-laving train ina sufficiently 
convenient manner. 


Experiments were made with a trailing cable 
_ Which received its energy from terminals either at the power house or 
sub-stations at intervals, but this method proved very cumbersome 
and accumulator traction was discussed. 
The upshot. of Mr. Grove's invest igations w 
a 220 cell A4 Edison accumulator, which was mounted on to the 
frame of an old locomotive, used for occasional haulage service on 
repair work. The accumulator was arranged in such a manner that 
the locomotive could be propelle:l solely by storage battery energy 
or from tho line, a chenge-over switch being arranged to prevent 
any possibility of mistakes occurring. 
The battery, although of such a small size, being in fact only 32 the 
size of the normal accumulator of-a half-ton van, proved adequate 
for the task imposed upon it, and on some occasions moved a train 


as the decision to employ 


View or COMPLETE TRAIN SHOWING ONE OF CONSTRUCTION CARS IN FOREGROUND. 
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weighing nearly 90 tons. In addition, power was used from the 
accumulator for driving a mortar mixing macbine, for the grouting 
material employed on the constructional work, and also energy was 
employed for operating the air compressor of the brake gear, 

The service was of an excece:lin gly heavy nature, involving occasion. 
ally discharges up to 350 am peres, that is nearly tho 25 minutes rating 
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THE BATTERY USED IN THE Loco, fe gn 

of the cells in question, yet after two years’ work on the Central zb. 
London, and latterly on the Bakerloo extension, the accumulator "oW 

shows above its norma] capacity after a 7-hour charge at 30 amperes. naan 

In fact the actual figure in this instance is 165 ampero-hours instead T 
‘of the normal rating of 150 ampere-hours. The total weight of the E 

battery is only 3,300 Ibs, and it has suffice] on several occasions i ^ | 


THE Compete Barrery Loco. 


to propel a train of nearly 90 tons up a gradient o1 1 in 60, though, of 

course, at a very low spool. i 
The illustrations are views of this very interesting locomotive which ST 

serves to demonstrate the severity of service under which the modern 


traction battery will operate. Experience of this nature is helpful in T 
testing the traction battery for work on the roa. 
ta 
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ROUND TABLE. 


EVENT OF THE WEEK.—Two Electrical Engineers (T.F.) 
saluting an officer carrying a baby in his arms in the Strand. 
* * * * 

If the Kaiser memorandist of the © J.O.G." will pay a call 
upon the manager of Romano's with 2 copy of his rotes of 
the 6th inst. he will be officially informed that he is a. Pots- 
dam l-- r! ` 

* * * * 

The “retrenchment and reform " of our erstwhile ultra- 
patriotic contemporaries are too noticeable to pass over without 
comment. After all that is said of lists of alien shareholders, 
les affaires sont les «ffaires—as usual, oí course ! 

. * * * * 

Mr. Belling is evidently not content with inventing a novel 
electric fire. He must invent novel literature for selling it. 
The illustration is taken from his latest brochure, and unfortu- 
nately it is without a title. We shall be happy to award a hot 
plate for the best suggestion sent in. The title “ Chased " has 
already been collared by one of our staff. 


The speed at which the heating department of Ediswan is 
working may be gathered from the adjoining illustration. There 
ought to be a good run on Ediswan electric fires this season. 
The fires are as hot as—well, we need not introduce invidious 
comparisons. 

* * x 0» 

We are asked to issue an emphatic denial that Messrs. John 
Bull & Co., electrical contractors, Shaftesbury Havingyou, 
have found it necessary to take out naturalisation papers. 

* * * * 

The “ J.0.G." memorandist has now publicly confessed that 
he submitted himself to the experiment of eating an electrically- 
cooked chop at Romano’s electric grill in the Strand. Now we 
understand why his notes have been more than usually elec- 
trical lately. (Grogan, evidently vou were right about those 
` extractives.” —K. V.A.) 


SHUNT FIELD REGULATORS 


With Electro-Mechanical 
Interlock. 
IGRANIC ELECTRIC CO., LD., LONDON & BEDFORD. 


SUPPLEMENT to "' The Electrician." October 9. 1914, 


“Tommy " Goodyer has kept up his reputation as a sport. 


He has sent us an excellent illustration to show how the 
Croydon Tramways whip up recruits for the King’s Forces. 
Plenty of good posters. a few festoons of metal lamps and a 
tramear can evidently be turned into splendid recruiting 
material. Mr. Goodyer, vou have our congratulations, and 
we are sure that the local recruiting sergeants have already 
expressed their thanks. 
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OUR HOT PLATES. 
No. 180 to— 
Mr. C. R. Belling for publishing in his latest catalogue 
illustrations of his electric fires standing in the hearth complete 
with dogs and fireirons. 


THE FIRST ELECTRO-HARMONIC. 
(Holborn Restaurant, London, W.C.. to-night.) 


Unofficial Programme. 
ALL ELECTRIC SEABROOK, P.F.. in the chair. 
GOD SAVE THE KING. 
OPENING CHorvs “ Hold your Hend out. Naughty Boy." Adapted. 
| THE B.E.A.M.A. 


(Di)MixvET ... t Tve got VOU on the List." ... aie g 
A. A. CAMPBELL-SWINTON, 


TRAVANCORE Soro ... * The Sands œ Dee. ... re a 
Mr. Heco HIRST. 
MÉLANGE — ... e. © Directors are We.” a.. zm a 
Messrs. EVERSHED AND EcK,. 
Bass INTERLUDE “Mein Faderland, mein Fe-lerland.”’ 3 
Herr Eutr, vox GARCKE. 
PATRIOTIC CHORUS ... © Its a long, long way.” &e.. ... 5 
TUNGSTEN LAMP ASSOCIATION. 
TURBINE SoLo  “ O Guarantees, Sweet Guarantees," ,.. s 
G. D. SEATON. 
extra Turn... Voice: “ Are wedownhear:ed?" ... " 


Siemens Echo and Chorus: NO. 
WAILOPHONE ORCHESTRA: '" Will ye no come back again." a 
THE TRABE JOURNALS. 
(To Departed Advertisers.) 


DUET san ... Stop ver tieklin', Jock.” ... ae = 
Messrs. Dick AND KERR. 
CONCERTED PIECE “ We've got rings on our fingers"... de 


THE C.M.A. 
SPIRALIZED SOLO '* You ought to see the Missus in a 


Helf-Watt Skirt.” es she S 
F. W. WILLCON. 
GRAND FrNarE  ..." Deutschland, Deutschland.” bos " 


UNTER ALLIES. | 
(British Electrical Menufacturers.) 


THE “POINT FIVES.” 


r. J. Horace Bowden (Poplar). , Mr. F. W. Purse (Carlisle). 


Mr. J 
Mr. H. F. Street (Southampton). | Mr. W. G. Pickvance (Wrexham). 
Mr. W. H. Cooke (Luton). . Mr. H. Gray (Accrington). 


r. S. E. Fedden (Shefficld). 


Mr. T. Roles (Bradford). | 

Mr. A. S. Blackman (Sunderland). | Mr. H. F. Friederichs (West Har- 

Mr. C. S. Davidson (Barnes). .. tlepool). 

Mr. A. H. Seabrook (St. Maryle- , Mr.J. W. Beauchamp(West Ham). 
bone). | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). _ Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). | Mr. C. M. Shaw (Worcester). 

Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 


FERRANTI LTD 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. | 


Write for Binder N,” 
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ELECTRIC MOTORS 


Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrize: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephone: GERRAKD 860. Telegrams: '' SIEMBRALOS, Lonpow.”” 
Supplies Dept. : 38 & 39, UPPER TH AMES STREET, E.C. 
Telephone: CiTv 5352. Telezrams: '"' SIEMOTOR, CENT., LonpDon.” 
HOME BRANCH ADDRESSES: 

BIRMINGHAM —Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisroL—32, Bridge Street. NEWCASTLE —39-41. Collingwood 
CaARDIFF—3?, St. Mary Streat, S4E7FIELD—22, High St. [Bldgs. 
Giassow—56, Waterloo Stre:t. SouUTHAMPTON—46, High Street. 


Branchos in all Princ:ip*»l Towns Abroad. 


MIISSUNUENNGSERNR DCUM MN ET CE TELE IATL LE 


NEW FIRE DESIGNS. . 


We are now able to supplement our comments of last week upon 
the new Belling fire list with a couple of illustrations showing two of 
the most recently added fires to this company's growing selection. 
It should be noted that all these fires are fitted with a; standard 
length and width of firebar, which can be wound with an element 


Fic. 1l. —BELLING * Bovpoin " Fie. 


for almost any desired individual loading. The standard fire has 
six bars, and the rating can be 2 kw. or 3 kw. The unit bar is most 
convenient. for replacement purposes. 

The * Boudoir” series of Belling tires is noteworthy for the arrange- 
ment of the bars in a frame which is curved downwards and ou 


2 


wards, and which produces a very pleasing effect wi.en the fire bars 
are lighted up. Fig. 1 is an illustration of the least ornate of the 
series, and it clearly indicates the symmetry of the des‘gn. Three 
switches, giving a three-heat control, are fitted. The stock finish 
is polished brass, and the dimensions are height 21 in., width 12 in.; 
an aluminium reflector is placed behind the bars. The * Boudoir” 
Special, Adams and Georgian-are other but more ornamental designs 
in the same series. 

A large portable pattern with cight firebars, and loaded to a 
maximum of 4 kw., is among the more recent of Messrs. Belling's 
designs. | E 
| In Fig. 2 ve illustrate another Belling fire, in which the same 
standard firebar is used. It is tered the " Cabin " fire, and has a 
loading of 14 kw. cr 2 kw. as desired, there being four firebars and 


Fig. 2.— BELLING “CABIN” FIRE. 


two switches. It is essent/ally « portable and convenient form of 
fire. It is 16 in. long, 9 in. high, and has a spread over the feet of 
103 in. If required, the fect can be drilled to secure the fire to the 
floor. This design, and another cetalogued as the 7 Office " pattern, 
should have a good sale for the warming of small offices and, say, 
waiting rooms. 

| Among recent orders for large quantit.es of Belling fires we may 
mention Regent Palace Hotel, London, 150 fires; Palace Hotel, 
Bloomsbury, London, 75 fires; Norbreck Hydro, Blackpool, 36 
fires. A repeat order of 500 fires for Shanghai municipelity has, we 
understand, just been completed. 
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WAR SHOULD BRING U.S. ELECTRICAL TRADE 
$100,000,000 ! 


—— 


The " Wall Street Journal" says :—“ As Germany is the chief 
competitor of the United States in the electrical trade throughout 
the world, American manufacturers say that her removal, even 
temporarily, will throw $100,000,000 of electrical orders to the 
United States. South America has been Germany'8 chief foreign 
market, and this territory is now at the mercy of Amencan 
makers of electrical equipment and machinery, and the latter 
are already taking important steps to assume the reins. The 
second week in October will see the annual Electrical. Exposition 
and Motor Show in New York. This year the exhibits of the domes- 
tie manufacturers will be directed largely with the idea of capturing 
the foreign business which has heretofore been swung to Europe. 
Export houses have already become interested in American goes 
and a fair volume of small orders has been placed here. Severa 
buyers from South America are in New York and more on the mi 
It is expected that there will be scores of these in New York by t : 
time the exposition is under way. Electrical men say that presen 
indications point to the beginning of the biggest boom in American 
electrical goods ever seen, which will be started by South American 
orders.” 


‘BRITISH MANUFACTURED 
“SWITCHGEAR” ACCESSORIES: . 
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ELECTRIC CLEANER FOR WARSHIPS. 


The latest acquisition to our Navy is the submarine motor ship 
cleaner. The Admiralty have just taken up the use of this con- 
trivance, by means of which battleships are cleaned without the waste 
of time of dry-docking. The serious reduction of speed caused by 
fouling growths is eliminated, and coal consumption accordingly 
much reduced. Warships can be cleaned in six to seven hours as 
they stand at anchor in the water. To work the plant, four men only 
are required. The cleaning is effected by an electrically driven 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANIGAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 


Telegrams: “ PUBLICAVIT, EUSROAD, LONDON.” 
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Telephone: Museum 1072. 


barge fore and aft alongside the vessel to be cleaned, from which it is 
kept about 6 ft. away by means of booms. The jib is then lowered 
till it touches the vessel's side. The brush motor is then started. 
The depth to which the brushing gear is immersed is registered by 
means of a gauge on the wind, and even if the brushing gear over- 
shoots the bilge keel. it is pressed against the vessel. As soon as a 
vertical strip is cleaned. the barge moves along nearly a brush's 
length, and the next strip is cleaned, and so on. Means are provided 
for adjusting the pressure of the brush on the vessel, as well as for 
adjusting the angle of suspension and for altering the action of the 
winch if necessary. It is a valuable property of the brushing gear 


THE SUBMARINE ELECTRIC SHIP (‘LEANER IN USE. 


revolving brush, which is pressed forward against the ship's side by a 
propeller driven from the motor which rotates the brushes. The 
complete plant is carried on a flat-bottomed Gooden barge, 30 ft. long 
by 12 ft. beam. An electric winch and controlling gear are situated 
amidships, while aft is the engine-room. Here there is a four- 
cylinder petrol engine driving a 10-kw. 230-volt compound-wound 
Interpole dynamo at 800 revs. per min. There also is a 10 H.P. 
compound-wound motor driving the propeller of the barge, which 
can attain a speed of five knots. The winch has four barrels, and is 
driven by a 34 H.P. compound-wound motor. It has four drums, one 
for the cable conveying power to the brushing motor, two for hoisting, 
and one for “ topping," i.e., raising and lowering the jib. An inter- 
locked controller giving five speeds is used. The actual cleaning gear 
consists of à gunmetal and aluminium bronze framework, carrying 
à revolving brush 1 ft. diameter and 5 ft. long, having fibre bristles 
2] in. long. These are made in three strengths, according to the 
growth on the vessel. The motor, which is of the interpole shunt- 
Wound type, runs at 2,500/2,700 revs. per min., and is geared to the 
propeller through a combination of epicyclic and worm and chain 
gearing, reducing the speed of the brush to 250/280 revs. per min. 

he same motor drives the brush at à speed of 150/170 revs. per min. 
The thrust of the propeller ensures that the brush is in all positions 
pressed well against the side of the vessel. By means of two air- 
chambers the weight of the submersible part is reduced from 800 lb. 
^ ar to 180]b. when submerged. The electrical equipment was 
carried. out by Bruce Peebles & Co. “Cab tyre " sheathed “ flex " 
8 used for the connections. The method of cleaning is to moor the 


that as it works the swirling action of the water helps in great measure 
to,remove all foreign matter from the vessel being cleaned, and yet 
the brush is soft enough not to cause any damage. 

The Submarine Motor Ship-Cleaner Co., 66, Broad-street-avenug, 
London, E.C., have kindly sent us the above particulars. 


CABLES « TELEPHONES 
Western Eeeh 


COMPANY, LIMITED, 
can offer a complete range. All manufactures are 
HIGH GRADE and our organisation ensures ‘ull 
supervision to every detail. 


| 


—— ———— 


Branch Offices and Stores : — f 

| BIRMINCHAM, LEEDS, GLASGOW, | | — sec 
MANCHESTER, s 

JOHANNESBURC, BUENOS AIRES, 

SYDNEY. 
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TOTALLY ENCLOSED CIRCUIT-BREAKERS. 
pes, a ee e 
In industrial work it is eminently desirable that circuit- breakers 
and other electrical gear shall. wherever possible, be totally enclosed. 
The G.E. Co. have recently introduced a new design which is shown in 


TOTALLY ENCLOSED CIRCUIT-BREAKER SHEWN OPEN AND CLOSED. 


the accompanying illustrations. The circuit-breaker is fixed in a 
strong cast-iron case intended for mounting on a wall or angle-iron 
framework, The lid is hinged and is interlecked with the switch by 


Manufacturers of 


GUN METAL, MANGANESE BRONZE, 


Brass and Copper 

a | E Tubes, Sheets, 

Tii Rods, Wire, and 
CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK. 


means of a patent interlock. The important feature about this 
circuit-breaker is the fact that the breaker can be opened and closed 
with the same handle; this in itself is a great improvement over the 
usual method of operating, as no special lever for tripping is neces. 
sary. 


eed 


EBONITE MANUFACTURES. 


Ebonite is one of the manufactures in which the Silvertown Co. 
have attained some celebrity, having been large suppliers of this 
material for a great variety of purposes for the past 40 years. With 
this long practical experience, plus up-to-date works and machinery, 
the Silvertown Co. claim to have all the facilities for supplying the 
best and most suitable ebonite for the many trade and industrial 
uses to which it can be put. 

The company are contractors to the British Government, and 
eloquent testimony to the quality of Silvertown ebonite is furnished 
by the fact that it was used by the National Physical Laboratory in 
conducting the exhaustive tests on which the Admiralty specification 
is based. The following is a list of a few of the articles made of 
ebonite by the Silvertown Co. : Sheet, rod and tube in various quali- 
ties and sizes, special tubes for induction coils as used for X-rays and 
wireless telegraphy. (We are informed that every tube is thoroughly 
tested before it leaves the works.) Forks, channel sticks, perforated 
and corrugated perforated sheets, vent plugs, &c., for battery Jars 
and accumulator boxes, telephone receiver cases, bell receivers, 
watch-case receivers, &c., ecarpieces (interchangeable), handles and 
mouthpieces for desk set telephones, telephone jack strips (any 
special type can be made to order), knobs and caps, switch handles, 
switch covers, magnet covers, coil covers, telegraph insulators, 
bobbins, tramway insulators for overhead line insulation, bushes, 
collets and washers to customers’ requirements, discs for Wims- 
hurst machines, tubes and fittings for electric gas- lighters. As to 
material for wireless telegraphy, the company have made a great 
number of special mouldings of all kinds for different purposes, and 
can quote for any type of moulding if samples or drawings are sup- 
plied. 

Keys and spanners can be insulated with ebonite; In fact, the 
company make a speciality of covering metal fittings with this 
material An important section of the Silvertown Co.'s ebonite 
business is the supply of acid cocks, unions and pumps, &c.. for 
chemical works. A few other interesting articles include fittings d 
laboratory work, hydrant balls, pump rings for feed pumps. 8n 
ebonite mouldings for water meters. The Silvertown Co. have 
devoted special care and attention to the electrical trade, and can 
supply special qualities to meet all requirements. The company fall 
be pleased to quote for any special article in ebonite on receipt of f 
particulars. 
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ROUND TABLE. 


EvENT OF THE WEEK.—The compulsory reversion of the 
aliens to their names as before the war. 


“Tommy ” Goodyer’s recruiting tramcar was crowded out of 
our last issue, though we commented upon its appearance in the 
streets. It sets an example which might, for a time at any 
tate, be followed by other tramway undertakings. 

AERE 

While we are about it we might also have a few illuminated 

motor "buses, but perhaps they are getting too scarce. 
* 50 ee —— X 

E correspondent inquires for the makers of “ Holophote." 

We shall be happy to pass on any information received. 
* * * * 

The name reminds us, of course, of Holophane, but the things 
are different as far as we can gather; this in spite of “ The 
Electrical Contractor” which referred to that illumination 
material in its last issue as Holophone, the product of a com- 
pany of the same name. But there, our monthly contemporary 
has appeared lately with a goodly crop of misspelt words. 
Probably the reader is at the front. 

* * * * 

The Electro-Harmonic first Smoker was better attended 
than we expected. The patriotic touch about the programme 
seemed to be appreciated, but electrical men in London cannot 
sing "for little apples." When the orchestra struck up the 

ational Anthem a few sounds were emitted during the last 
two lines, but even the most optimistic could not call it singing. 


. * . 3 
Manchester Electro-Harmonic will improve on Londons 


feeble display, let us hope. 
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ier SAT 
ey — No direct rays reach 


OFFICE, AND SHOWROOMS. 
The advantagesof « - 


diffused illumination 
are tully obtained bylthe 
use of these Fittings. 


The Benjamin Electric Ltd. 


the eye, the lamps being 
entirely covered by the spe 
ally-designed Opal Bowl. 


ia Rosebery Avenue , Lonpon ECF 
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The latest title from the “ Journal of Gas Lighting”: Water- 

works Engineering ; by Uren. | 
x * * * 

Why London should be darkened as to its streets and shops 
while fixed searchlights point the way to it to hostile aircraft 
is somewhat difficult to comprehend. Could not the search- 
lights be mounted on motor cars and kept moving about ? 

E ko X 


In many a camp up and down the country the pass word is 
often ‘ Kitchener." The interests of the electric cooking 
industry will be served if “ Tricity " is put on the pass word 
list. (* Berthier, see to it," as Napoleon would have said.) 

*  * * * 


“Holy Willie's Prayer" will shortly be available in reprint 
form, and the proceeds of sale will go to the 
war fund. Hills effort has met with a 
great reception. He ought to arrange with 
the Marconi Press Bureau to “ wireless” 
à translation to the enemy. 


* * x x 


Even our Potsdam memorandist of the 
“ J.O.G." can make mistakes. In his current 
issue he calls the B.E.A.M.A. the Jncor- 
porated Electrical Manufacturers’ Association. 
His subsequent remarks are to the effect 
that it is a most disjointed “sort of 
body." | 


* * * * 


The Electrical Engineer of Barnes—a 
Scotsman to wit—has recently returned from 
what is left of the Continent, and on the 
journey from Paris to Rouen his train was 
invaded by French “ Tommies.” When they 
heard that "Les Anglais" were on board 
they embraced every Britisher they could get 
near. The aforesaid Electrical Engineer 
confided to us that his first experience of being kissed 
by a man left him cold. 

e ee E 


OUR HOT PLATES. 


No. 181 to— 
Messrs. E. M. Lacey & A. R. Tudman, consulting engineers, for 
the following item in a recent specification :— UE 


THREE-ConE CaBLE.—“‘ The insulating material to be as nearly 
hygroscopic as possible, and sufficiently solid to maintain the con- 


. * n ce) 
ductors in position. = 


THE “PO FIVES.” 
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Mr. J. Horace Bowden (Poplar). | Mr. F. W. Purse (Carlisle). 

Mr. H. F. Street (Southampton). | Mr. W. G. Pickvance (Wrexham), 

Mr. W. H. Cooke (Luton). Mr. H. Gray (Accrington). 

Mr. T. Roles (Bradford). | Mr. S. E. Fedden (Sheffield). 

Mr. A. S. Blackman (Sunderland). | Mr. H. F. Friederichs (West Har- 

Mr. C. S. Davidson (Barnes). tlepool). 

Mr. A. H. Seabrook (St. Maryle- | Mr.J. W. Besuchamp(West Ham). 
bone. - Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester), 


l M. 
r. S. T. Allen (Wolverhampton). ' Mr. H. A. Nevill (Wakefield). 


Central House, Kingsway, London, W.C. 
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SWITCHGEAR, TRANSFORMERS, METERS, | 


ELECTRIC HEATING & COOKING APPARATUS, 


Write for Binder '* N,” 
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SIEMENS 


MOTORS 


ELECTRIC 


Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD OrFicz: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ SIEMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: '' StgMoTOR, CENT., LONDON.” 


HOME BRANCH ADDRESSES: 
BIRMINGHAM—Central Ho., New St. MANCHBSTER—196, Deansgate. 
BRIsroL—30, Bridge Street. NEWCASTLE—39-41, Collingwood 
CARDIFF—89, St. Mary Street. SHEFFIELD—22, High St. [Bldgs. 
GLAscow— 56, Waterloo Stre:2t. SOUTHAMPTON —46, High Street. 
Branches in all Principel Towns Abroad. 
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A NEW PROGRAMME INDICATOR. 


We have been supplied with particulars of an interesting device 
which has been designed principally for use in cinema theatres and 
music halls, but which will doubtless find a variety of other applica- 
tions. The provision of a luminous programme has always presented 


Fic. l. —PnoanAMME CABINET, OPEN, 


certain mechanical and lighting difficulties. These were specially 
acute previous to the introduction of the tubular pattern lamp. In 
its preliminary stage of development this form of lamp was provided 
with à carbon filament, but now that it is obtainable with a metal 
filament, expecially one of drawn wire, it is both economical in 


$ 


operation and will also resist mechanical shocks. Fig. 1 is an 
illustration which shows how these tubular lamps have been adapted 
to the illumination of strip lettering in a cabinet which can be made 
any size. The letters are each separate, and are stamped from sheet 


metal. They are held in position at the top and bottom in shallow 
grooves. Immediately behind these is a strip of opal glass which is 


illuminated by a tubular lamp, which is screened from its neighbour 
by an opaque partition. "The lettering on the glass strips can be 
varied as desired. The lamps themselves are provided with contact 
caps at opposite ends, and these engage with special contact clips 
arranged vertically on each side of the cabinet. 
The wiring is neatly brought out to a rotary 
switch, the movement of which brings any 
desired lamp into circuit. A handwheel is 
provided at the outside of the controller, and 
opposite to a finger is a dial bearing numbers 


Fic. 2.—CoONTROLLER FOR PROGRAMME CABINET. 


which correspond with the lamps in the cabinet. This controller is 
shown both open and closed in Fig. 2. Mounted on each side of it 
are the main switches and fuses. The Autogramme Co., 68, Victoria- 
street, London, S.W., who are placing this interesting device on the 
market, inform us that the letters from which the titles are made are 
cheap and practically indestructible. New programmes are therefore 
made up with a minimum of delay. Each indicator is sent out com- 
plete with wiring, lamps and an ample supply of letters. The 
indicators can either be hired out at a small weekly rental or sold 
outright. We are informed that the company was at the outbreak 
of war on the point of interesting a number of German capitalists 
in this device, but it is now hopeful. that British capital will be forth- 
coming in order that the invention, which is an English one, may be 
taken up and worked in this country. 
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*THOMSON"' ELECTRIC LAMPS. 

We understand from Messrs. L. F. Wilson & Co., 10, Corporation. 
strcet, Manchester, that they have decided, in response to an almost 
universal request, to fit the well-known " Thomson " pocket lamp 
with a dry battery, as an alternative to the small rechargeable 
accumulato. The lamp is priced at 7s. 6d. with accumulator. and 


GENERAL View oF * TuoMsoN" LAMP. 


4s. 6d. with dry battery ; the latter is replaceable at a cost of Is. It 
would be an obvious advantage to use this dry battery as a standby 
to the accumulator, it being employed wh:n the accumulator !5 
temporarily out of commission for charging. The " Thomson 
lamp is readily carried in the pocket. 
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WE HAVE LARGE STOCKS OF ALL 
KINDS OF HEATERS, RADIATORS, 
ETC._NEW GOODS READY FOR 
THE COMING “RADIATOR” SEASON 
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FULLY 
ILLUSTRATED 
AND WITH 
SIZES, 
WEIGHTS, 
PRICES, Etc. 


PLEASE 
SEND 
FOR 
OUR 
HEATER 
LIST 
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THE “ROYAL” 
(Quartzalite). 


EDISWAN 


THE NOTED HOUSE FOR 


EVERY THING——ELECTRICAL 


The Edison & Swan United Electric Light Co., Ltd., 
PONDERS END, MIDDLESEX. Puone : 520 ENFIELD. 


London Showrooms :—123-125, QUEEN VICTORIA ST., E.C., & 71, VICTORIA ST., S.W. 
BRANCHES IN ALL IMPORTANT TOWNS, 
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ELECTROLYTIC 
RECTIFIERS. 


WS 


LIFE GUARANTEED. 


Write for List “G.” 


ISENTHAL & CO. 


(DEPARTMENT 4), 
Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


PROTECTED WALL PLUGS. 


The comments made by the various technical papers upon Messrs. 
Reyrolle’s protected wall-plug and socket designed specially for 
heating and cooking circuits, have been reproduced by the company 
in pamphlet No. 221. These references are now embellished with a 
number of illustrations which help to emphasise the printed argu- 
ments which the company puts forward in support of the use of this 
plug. Three of the illustrations might very well be reproduced as a 
story without words. The first shows mischievous Tommy playing 
about the live socket with a wall-plug which is obviously not of 


(| 
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UNPROTECTED Two-PiN PLUG SHOWING HOW SHOCKS CAN BE RECEIVED. 


~~~ 


Reyrolle manufacture; the second picture shows him weeping 
copiously as a result of the shock which he has reccived ; the third 
illustration is of the “ happy ever after " order. It shows a Reyrolle 
plug installed and Master Tommy's cunning little plot with a hairpin 
frustrated. We hope the company will reproduce these pictures in 
postcard form, and circulate them widely as a story withéut words, 
but a very distinct moral. 

We reproduce two illustrations which show how easy it is to sus- 
tain a shock with an open pin plug if it is put in carelessly and, say, 
while a vietim is looking the other way and therefore all unsuspect- 
ing. It will be noticed from the illustration of the Reyrolle plug 
that it can be inserted with an almost identical position of the 
fingers, but without the least fear of a shock. 


The Reyrolle plug is adaptable for use with a three-core flexible 


for earthing purposes, and it may also be employed with solid rubber 
sheathed flexible without earthing attachment. The importance of 
earthing is, however, specially pointed out where electrical appa- 
ratus is used in bathrooms or in the immediate vicinity to the kitchen 


t SHOCKLESS " PROTECTED REYROLLE PLUG. 


sink. The presence of the water tap in both these places makes it an 
easy matter to fix up an effective earth connection. The design of 
the Reyrolle plug embodies a scraping contact for the earthed ter- 
minal between the metal shrouding of the plug and the earth connec- 
tion of the socket. We reproduce an illustration which shows a 
Reyrolle earthed plug with flexible metallic tube attachment ex- 


REYROLLE *SuockLEss " PLUG WITH FLEXIBLE METALLIC TUBE 
ATTACHMENT. 


tending several inches from the plug cover along the flexible cord. 
The provision of this attachment is an effective safeguard against 
the wearing through of the flexible where it enters the plug. 


ELECTRIC ARC WELDING. 


Considerable interest attaches to the particulars of the Kjellberg 
process of electric arc welding which are given in à publication issued 
by the Anglo-Swedish Electric Welding Co., Greenwich, London, S. E. 
The process is essentially suitable for carrying out repairs to metal 
work, more particularly in boilers, and to the heavier metal parts 
of iron ships. The pamphlet contains an illustration of a floating 
welding plant in operation alongside a steamer, in which presumably 
a number of repairs are being carried out. The company states 
that the whole of their work on shipboard has to pass the inspectors 
of cither Lloyd's or the Board of Trade, and they regard this asa high 
testimonial to the effective nature of the weld. Judging by the 
illustrations which show typical repairs carried out by the process, 
especially on boilers, it must be possible to make an exceptionally 
clean job. One view shows a fracture 5 in. by 12 in. in the stern 
frame of a steamer. In another stern frame an 8in. by llin. 
fracture was successfully repaired. In another case the flanges 
attaching the pipes to a feedwater heater were successfully welded 
on and the branches joined to a 6 in. exhaust pipe from a 15 H.P. 
steam turbine. An interesting repair was that to the steering gear 
of a steamer. The thread of the worm was badly worn about jy in. 
on each side. New metal was built on so as to allow it to be turned 
to the original size. The waterjacket of a blast furnace had been 
repaired with a patch bolted on to cover a hole caused by corrosion. 
This repair was unsatisfactory, the patch was removed, the olin 
part cut out, and a new piece of plate fitted in and welded. The bolt 
holes of the patch were also filled up by welding. It is evident from 
the illustrations that almost any kind of repair can be undertaken by 
this process. An interesting illustration is given of a portable ae 
mounted on a petrol motor chasses. The plant comprises & multi- 
cylinder petrol engine driving the necessary electrical generators for a 
welding process. The company claims that the charges for Mm 
work are extremely moderate. The portable plants which the 
company sends out are equipped with pneumatic hammers tQ 
facilitate the cutting out and dressing up of the welds, 
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The Ever-widening * 


.OR, THE STORY OF A LOST CUSTOMER. 


When a contractor sells a lamp, he and his 
customer are very close tegether from a business 
_ Stand-point. The purchaser will praise or 
condemn that contractor according 1o the 
behaviour of the lamp. Read what this 
customer thinks. 


“ It's not so 
bright as it 
used to be.” 


“Bless my soul—it's 
getting worse. Won- 
der who the maker is. 
Whats that? Made 
in Germany? That 
electrician has de- 
ceived me." 


“This light is really too horrible 
for words—the lamp is blacken- 
ing so much that very little light 
can get through. I have to thank 
the electrician for this." 


" Heavens! He told me that there were no 
lamps to touch this kind for economy. 
should hope not indeed. I suppose he sold 
me this lamp because he was thinking more 
of his profit than my satisfaction." 


""There—just as I'd made up my mind to stay up and 
And he said that it would out- 
live any other lamp on the market. Why, I've only had 
Oh! yes, I'll buy 
another one from him and the new fittings I want—I 


do a few hours’ work ! 
the thing just over three months. 


don’t think." 


This is a 


somewhat 
dilierent advertisement, 


and the reader, noticing 


how the contractor is 
sent farther and farther 


away from his customer 


as the latter'scomplaints 
grow, will realise that 


in this humorous 
presentation of what 


1s happening daily 


everywhere. It will 


be noted that the 
contractor is oblivious 
to the fact that he is. 
losing his man—until 
he has lost him. 


Electrician,” October 16, 1914, 


ulf =] 


there is a deal of truth.. 


Another contractor (with his eye on the future): “You want a 


Mazda lamp this time ? 


Very wise too, Sir—I sell thousands of 


'em. I could sell you other lamps but I know that Mazdas are 


British made in Rugby, and, what's mere, I know you'll be satisfied. 
Why, I use ’em myself because of their proved eccnomy, durability, 
e o Fittings, Sir ? Certainly. These ‘Eye- Rest’ 


brilliancy and life. . 
Indirect fittings” ... etc., etc. 


N, 
$ 


THE BRITISH THOMSON-HOUSTON CO, LTD, 
MAZDA HOUSE, 77, UPPER THAMES ST., LONDON, E.C, 


Branches: Manchester, Birmingham, Leeds, Sheffield, Newcastle, 


Middlesbrough, Glasgow, Swansea, Cardiff and Dublin. 
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| LANTERNS AND FITTINGS. 


e 
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This is the title of a new list which has come to hand from the 
Wardle Engineering Co. The catalogue is of interest because it 
illustrates and prices a number of new and attractive designs of 
lanterns and fittings for use with half-watt lamps. The assurances 
which the various lamp makers are giving that they will do their 
utmost to minimise the scarcity of these lamps during the present 
crisis, encourages the hope that the lanterns which the various fittings 
manufacturers are producing will find a market. The Government 
restrictions upon brilliant lighting for streets and shop esteriors will 
possibly curtail the demand to some extent, but it it noteworthy that 
a number of designs in the list are provided with hoods which effec- 
tively screen the source of illumination in an upward direction. 
Much the same may be said of other fittings which the company put 
forward for the first time for the use of 3- watt lamps in works lighting 
The Wardle Engineering Co. has specialised in fittings for use with 
high candle-power units, and its products are by this time very well 
known. The company has paid considerable attention to semi- 
indirect fittings, and has succeeded in developing a pattern which is 
dustproof. This is made under Harrison's patent, and is termed the 
* Inverlite." It is recommended for interior illumination. A globe 
is employed instead of a hemisphere, and the lower part is opal and 
the upper part of clear glass.. A concavo-convex reflector is fitted, 
and the complete fitting can be suspended a little distance from the 
ceiling or be fixed close up to it. This fact is of importance, because 
the efficiency of the fitting is not impaired on a discoloured or dirty 
ceiling. The globe is surrounded by a corona which can be supplied 
in three finishes, white enamelled zine or polished or bright copper. 
It has an outside diameter of 26 in. 

We may also specially mention the " Orient " and * Primus " 
lanterns which the company is offering’for shop and general lighting 
and¥ for” street lighting respectively.” The * Primus " lantern is 
designed “so that the horizontal, upward and downward rays are 
diverted in the most useful direction, tha’ is, between the angles of 


"IsviBLzR" SruERE AND BOWL FITTING, 


E. SHOWELL & SONS, LTD. 


STIRCHLEY, BIRMINGHAM. 


GERMAN TRADE WAR. 


We are open to quote for any articles bitherto 
‘‘MADE IN GERMANY ” in Brass, Copper, 
Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts. 


—————~ 


3, STAPLE INN, 


LIONEL ROBINSON, ioo we 


TELEPHONE: Holborn 6323. 


74 deg. and 30 deg. from the horizontal. 
claim that it corrects the faults of the $-watt lamp and provides an 
ideal source of illumination for street and open spe lighting. The 


In this respect the makers 
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REPRODUCTION OF THE COVER OF THE WARDLE ENGINEERING d 
New Firtixcs List. The Span Wire Lamps are Barrow suspension 
fittings 


reflector fitted to this lantern is of light cast-iron, vitreous enamelled 


white inside, so that it is able to withstand the heat of the lamp and 
is at the same time easily cleaned. Tt is stated that in order to obtain 


F the best results the bottom of the filament of the lamp must be just 


level with the bottom of the internal reflector. In order to bring these 
two members into register an adjustable device is provided for ~ 
lamp holder. It is also stated that a lantern of this type must x 
rigidly suspended either to a bracket direct and not from a hook, or 
by means of the Barrow suspension device from which the compan} 
has sole rights. It is important that the lamp should not swing, 
otherwise if it is hung free it will swing in the wind and the cd 
will be alternately visible and invisible and a flickering effect will "i 
produced which is noticeable at a distance. Ample provision ld 
been made for the ventilation of the lantern. The height overall : 
this fitting is 34 in. Central station engineers and engineers in charge 
of industrial electrical installations should take an early opportun 
of obtaining a copy of this list, as we feel sure that 1t will broa - 
their views on the subject of illumination with high candle-powtr 
units, particularly of the J-watt pattern.* The address of inepe 
pany is 196, Deansgate, Manchester. ' 
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HALF-WATT LAMP FITTINGS. 


The public demand for half-watt lamps is testimony to thc excellent 
It has brought with it 
the need for suitable fittings, both for interior and exterior lighting. 
We illustrate a fitting which is intended for use either indoors or out 
of doors, and consists of a heavy copper spinni ng, of pleasing contour, 
provided with an iron bush suitable for attaching to tube or hook. 
The lower extremity of the spinning is reinforced and provided with 


qualities of this type of incandescent lamp. 


suitable gallery screws to hold cither a plain or ribbed Alabas ball. 


The lanterh is complete with a porcelain holder, and can be easily 
wired, after the removal of the globe, by detaching the lower portion 
As is necessary with all half-watt fittings, these 


of the holder. 
" Alabas " lanterns are well ventilated, are weather-proof, and can 
be thoroughly recommended as well-made, substantial articles. It 
will be noted from the illustrations that this type of fitting is ave il ble 


New B.T.H. Harr-WaTT FITTINGS. 


either with or without an over-reflector. Owing to the properiies: of 
" Alabas ” glass, the best possible diffusion is obtained with the least 
absorption of light, the lighting effect is greatly increased over the 
bare lamp, and the shadows are considerably softened owing to the 
diffusing properties of this glass. Our readers should write to The 
British Thomson-Houston Co., Ltd., 77, Upper Thames-street, 
on E.C., for a complete list of fittings for Mazda half-watt 
amps, 


PUSHING EDISWAN LAMPS. 


The activities of the publicity depariment of the Edison & Swan 
o. m giving prominence to the company s facilities tor supplying 
British made metal lamps were well exemplified by a recent attractive 
full-page advertisement on the front of the“ Daily Mail.” There ean 
be no doubt that display announcements of this kind will stimulate 
the publie call for Ediswan lamp: and will also encourage electrical 
Contractors to stock them in large quantities. In conjunction 
With this newspaper advertising the company is issuing attractive 
showcards and other literature which emphasises the essentially 
British features of the “ Royal Ediswan " lamps and other “ Edi- 
swan " products, : 


-——— For i curs eie 


OZONAIR FOR RECRUITING PURPOSES. 


It is of interest to note that on the occasion of Mr. Asquith's 
recruiting Speech at Cardiff on Friday, the 2nd inst., representations 
were made to those who were attending to the arrangements that the 

Témier was troubled with asthma and that an ozone generator 
should be installed under the table at which he was to speak for the 
Durpose*of giving him relief. At short notice this matter was taken 
up by the Corporation Electric Supply Department, and the local 
Tanch of the Edison & Swan Co. provided an Ozonair machine 
ds was installed in an adjoining room, the treated air being 
dads by means of a tube to a position under the Premier's table. 
i e understand that the result was a great success, as was proved by 

i vigour of the Premier's speech. 
ioa nally, we may state that over 50 per cent. of the staff of 
d Ir Limited have enlisted in the National Services, and that one 
fori OF men, who is a Nava] Reservist, was among those who were 

r unate enough to be saved from H.M.S. “ Hogue " and who has 
Dow joined'another cruiser. 
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2. 
3. It carries a big profit for you. 


SELLING 
ds 


2 kws.- 


2 
Switches 


Height 
18 in. 


No. 617 


Matt- 
black. 


Tès 


The Belling ''Offi 


ce"' Pattern Fire. 


WHY? 


It is sold at a popular price. 
It gives off a right good heat. 


n 


. It runs up “some” bill. 


4 
5. It never goes wrong. 
6 


. It is fitted with Belling's patent 
fire bars, 


and is made by 


BELLING & Co. 


“The” Makers of Electric Fires, 


EDMONTON,LONDON, N. 


British Capital, Labour, Material 


and Management throughout. 
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DISTRIBUTION 
BOXES. 


These boxes are madein all sizes from 
. Single way 25 amp. up to 9 way 400 

amp., and they meet the Home Office 

Regulations in every respect. 


. The Fuses are self-aligning 
EVERYTHING 


BRITISH 
MANUFACTURE. 


Sec Pamphlet 2 for Puscs and 
Pamphlet 20 for Distribution Boxes. 


A. REVROLLE $$ 


AUTOMOBILE MILITARY SEARCHLIGHTS. 


It has been truly said that the automobile is playing an important 
part in the European War. Not only are motor vehicles bein 
used for the transport of soldiers, supplies of all kinds, gun-haulage a 
ambulance work, but they are also being employed in many other 
directions. The accompanying illustration depicts one of a fleet of 
automobile military searchlights which is being used in connection 
with the operations of the French Army. The searchlights, which are 
of the Breguet type, are mounted on light four-wheeled trucks, so 
arranged that they can either be used directly on the De Dion 
Bouton 18 H.P. waggon, by which they are transported, or they can be 
dismounted from the latter and located at any desired point within a 
range of 100 yds. of the waggon. The vehicles are provided with 


SEARCHLIGHT MOUNTED ON MOTOR (AR. 


sloping channels or ramps and rope block-tackle for this purpose. 
The necessary current for the searchlights is provided by a dynamo 
located on the waggon, at the rear of the driver's seat and driven off 
the main engine. The scarchlights are mounted on turn-tables so 
that they may be instantly swung round to any desired position ; 
they are also adjustable as to the angle at which the rays of light are 
projected. When the searchlights are used at some distance from 
their waggon, the current is conveyed by flexible cable mounted on a 
reel, which forms part of the equipment. We are indebted to\Messrs. 


E have had a wide experience in equipping factories and 


industrial works with electrical machinery. & A 
We can solve most problems involved in changing over 
from old to new methods. E E E A 


Oar data and knowledge are at your disposal. If, however, you 
can do your owa erection, we can still be useful to you, 
for our prices of motors are worth your consideration. A 


*Scholey'' Motors are made in several designs and many 
sizes. Theillustration represents the popular Squirrel Cage A.C. 
Motor, which, like all other '*Scholey '' Appliances, is guaranteed 


for the work it is specified to perform. m A A 


SCHOLEY & CO., Ltd., 


151, Queen Victoria St., LONDON, E.C. 


de Dion Bouton, Great Marlborough-strect, London, W., for theabove 
details and illustration. | 


TUUS 


*PLEXSIM" HEAT PROJECTORS. 


Our readers may recall the introduction of the “ Plessim " electric 
fire some 12 months ago. In this fire the element is wound on à 
long fireclay rod which is placed along the axis of a conical projector 
formed of ribbed sheet copper. When it was first put on the market 
this heater was loaded to 600 watts only. This rating has now been 
increased to 1,000 watts, and Simplex Conduits claim that the heating 


GENERAL APPEARANCE oF 


«Ppexsim” FIRE. 


Je the energy 
effect. produced is both powerful and comforting, peat = ae 
consumption is not excessive by comparison, Say, ee t pattern 
more heavily loaded fires. The illustration shows the a tin the 
of this fire. It is offered in three sizes, which differ ji x nens 
amount of ornamentation upon the supporting ns 7 i 
The loading of each heater is the same—namely, 1,000 wa lex show: 
of our readers who are in the vicinity of any of Wee yortunity 
rooms either in London or the provinces should take an opł : 
of seeing one of these fires. 
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THE 


ROUND TABLE. 


A contemporary in a leading article recommends that a 
publie meeting of the electrical industry should be summoned 
“at which the position shall be laid before us all by an autho- 
rity and discussed seriously and in detail and without feelings 
of undue reserve and suspicion.” But who will find the autho- 
rity, and where is the guarantee that the meeting will not break 
up in disorder ? 

* * * * 

The Generators switched themselves in for the first time this 
1311-15 season at Frascati's on F riday last. Super-Generator 
New was No. 1 Machine. As a matter of fact, he's a battery 
when he's not a generator, at least so he says, but heaven only 
knows how he manages it. Inciden tally, all Generators, during 
the New Generatorship, should be made to pass a livgrometer 
test. 


UTI t t ta a e 


Our sympathies are with the Edison & Swan Co. They have 
Aut up the sign shown in the illustration on this page, and now 
the police step in and say: " Oh, no! It looks quite nice as 
itis. If you try to light it we shall make you take it down." 


, 


Anent the suggestions recently considered by a " Times’ 
correspondent for boiling the North Sea, It is reported that Mr. 
enner has received a commission to pour oil on the boiling 
Waters, | 

‘The above has been submitted to the Censor, who has no confirmation 
of the report, but does not object to its publication. | 

* * * * 

Errors in spelling do not always fit in with the spirit of the 
text, but an exception was particularly noticeable in the 
columns of a contemporary recently. After expressing itself 
very strongly upon the " display of pharisaic phylactertes - 
Y another contemporary, it referred to the latter as "the 
engeneering journal of the electrical industry." A misprint 
With a Meaning, perhaps ! 


LET US DO YOUR ENAMELLING. 


SPINNING sSTAMPING 


The installation of the mest up-to-date dab 
at our factory enables us to supply xa 
Deliveries and strict attention guaranteed. 


The BENJAMIN ELECTRIC Lid. /a foschery Avenue fq 
[E Gea aay Quas 


mes am am Rm Ron RR ER D RR 


"Admiral" Riggs was in the chair at the first Informal 
Meeting of the Batti-Wallahs on Wednesday evening. There 
Was a comparatively small attendance, but it was a very jolly 
and patriotic party. 

+ * — 0» —— x* 


The new home of the London Press Club was opened by Mr. 
Harry Lawson, M.P., on Tuesday last. and in his inaugural 
remarks Mr. Lawson complimented the Club on the fact that it 
was quite simple to show a friend around the place without him 
being made aware of the presence of the bar. In the old premises 
the bar stood at the right-hand of the door giving access to the 
lounge, smoking and reading rooms, and while one might get 
a man in without his noticing the bar, it was an absolute im- 
possibility to get him out in the same way. You were just 
compelled to say : * What'll ye ——," &c. 

* * * * 


What will the Presidential Address be about ? It is not 
unlikely that J.F.C.S. may have to submit his draft to the 
Press Bureau. 

x * * * 

The (following gem from an advertisement in our “ Get more 
Business ” contemporary in the United States may be recom- 
mended to the consideration of British electrical manufac- 
turers at the present juncture. i 

The fruit of the Tree of Knowledge did not tem pt our first parents 
until the serpent advertised it, and we have good authority 
(Matt. xx., 16) for believing that the serpent is wise. l 

Serpens sap., to adopt the old Latin tag. 


- 


DRAWN WIRE LAMPS 


ENSURE THE L LIGHTING BIUL 
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THE SIGN WHICH MUST NoT BE LIGHTED UP! 


The Chairman of the Oldham Electricity Committee is said 
to have been fearfully apprehensive lest he should be stricken 
with an attack of German measles. We hear that he is to be 
publicly inoculated with pure Lancashire calf-lymph. 


THE “POINT FIVES.” —  — 
| Mr. W. G. Pickvance (Wrexham). 


Mr. J. Horace Bowden (Poplar). 

Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Shefficld). 
Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- ' Mr. A. H. Shaw (Ilford). » 
Mr. E. R. Hill (Reading). (bone). | Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester), 
Mr. S. T. Allen ( Wolverhampton). | Mr. H. A. Nevill (Wakefield). 
Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). 


TRIPLE POLE FLOAT SWITCH, 


for Starting A.C. Motor Direct 
Across the Lines. 
IGRANIC ELECTRIC CO., LD.. LONDON & BEDFORD. 
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SIEMENS 


ELECTRICS MOTORS 


Part of Motor Shop, Stafford Works 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRAxD 860. Telegrams: '' SIEMBRALOS, LONDON.” 


Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: '' SIEMOTOR, CENT., LONDON.” 


HOME BRANCH ADDRESSES: 


BiRMINGHAM —Central Ho., New St. 


MANCHESTER—196, Deanseate. 
BristoL—30, Bridge Street. 


NEWCASTLE—J39-41, Collingwood 

CaRDIFF—89, St. Mary Street, SHEFFIBLD—22, High St.  [Bldgs. 

GLascow —66, Waterloo Stre?t. Sou THAMPTON —46, High Street. 
Branchos in all Principal Towns Abroad. 


* THERMOID" FLEXIBLE. 


The installation sections of the industry will be interested in a new 
flexible cord which is heing put on the market under the above trade 
name. The designation is some index of the nature of the flexible ; 
it has heen prepared to meet the need for a heat and flame resisting 
conductor for electric heating and cooking apparatus, t Thermoid " 
flex is quite a new form of conductor. It is made up of three groups 
of wire, each group comprising a central steel wire and six tinned 
copper wires. These three strands are twisted together to form one 
conductor. When the insulation is peeled off the conductors 
remain comparatively rigid, t.e., they do not fan out like plain flex. 
The result is that the connecting up of " Thermoid " flexible is a 
pleasure rather than a trouble, as is the case with " unstiffened flex," 
to use an Irishism. The insulation of * Thermoid " flexible is heat 
resisting, and the outer braiding is of glazed cotton, a fact which 
makes it practically flame resisting. The hard and polished surface 
of the cotton presents no “ fluff” which would spring into and 
spread a flame. We have inspected samples of * Thermoid " flex 
ond are of the opinion that it is well worth the extra price asked for 
it. It is offered in 4, 6 and 10 amperes capacity, being equivalent 
to 20, 18 and 16 S. W.G. The flexible ean be obtained plain, twisted 
or circular overall at the same price. The latter seemed to us the 
more attractive. The makers, Messrs. Henley's Telegraph Works 
Co., will send samples of both kinds on receipt of trade card. 


SELF-ACTING A.C. MOTOR STARTERS. 


Igranic self-acting starters are made for use on circuits of 550 volts 
or less, 60 cycles or less, with two or three-phase induction motors 
driving centrifugal pumps, or similar machines, where the starting 
torque necessary is materially less than the normal full-load torque 
of the motor, and where the motor will accelerate promptly with 
a voltage not exceeding 60 per cent. of the line voltage. They cannot 
be used for machines demanding a high starting torque, because for 
such cases a slip-ring type of motor should be used. There are two 
types of these made, the transformer type and the resistance type. 
The transformer type, as shown in Fig. 1, is recommended for large 
squirrel-cage motors. It is rated on the basis that the motor i. 


always to be accelerated under light load, and that the head is such 
that water will not be delivered until the pump has attained nearly 
its full speed. Two lines of controllers are listed, one with a single 
intermediate transformer tap and one with two intermediate taps. 
The single tap starter may be used where the motor requires a 
starting voltage of not over 70 per cent. of the normal line voltage, 
When the motor will start on a voltage corresponding to not more 


Fic. L—TRANSFORMER TYPE SELF-STARTING PANEL, 


than 40 per cent. of the normal full-line voltage the two-step self- 
starters may be employed. These starters are provided with taps 
corresponding to 40 and 85 per cent. of normal full-line voltage. and 
in general cause lower current surges on the line during starting. 
Two auto-transformers are used for either two or threc-phase 
inotors to reduce the voltage at the motor terminals for starting. 
Extra taps are brought out from them, allowing some adjustment for 
each starting voltage. The transformers are of the open type, have 


JGRANIC 


Fic. 2.—DIAPHRAGM PATTERN OF WITCH. 


ample capacity for intermittent starting duty under light — m i 
ditions, and are mounted on the frame support of the contro i 
self-starter gear is of the multiple clapper typ? consisting I Dus 
slate switchboard which carries the clapper switches oe m libi 
controlling the motor and auto-transformer circuits. ~ e nd um 
circuit is controlled by a double-pole switch, both for two à 

)hase motors. à 
In the first position of the starter the auto-transformers dep 
nected to tho lines, and the motor is connected to the star : i Stc 
of the transformer. A dash-pot time relay controls the mag 
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TII IARE AMEE 


EDISWAN | 
RADIATORS 


BRITISH MADE 


The superb design and finish of Ediswan Heaters enables 
them to be ideal for the most luxurious drawing room, 
boudoir, or any well furnished room. 


UIUC TTT 


There are also designs for the hall, bathroom, conservatory, &c. 


Nothing can convince = 
you more of their = 


DESIGN, FINISH and QUALITY 
than actual inspection. 


Our London Showrooms at 
123-125, QUEEN VICTORIA STREET, E.C., and 
71, VICTORIA STREET, S.W. 
have a good show of the latest designs, and your inspection 
iS invited. 


We have also Branch Showrooms in Manchester, Liverpool, 
Glasgow, Dundee, Leeds, Hull, Nottingham, Bristol, 
Birmingham, Belfast, Dublin, Newcastle. 


Our Heater Catalogue is 
Fully Illustrated and gives 
Sizes, Weights, Prices, etc. 


LEAL 


IHE 


EDISON & SWAN 


United Electric Light Co.,Ltd. 
Ponders End, MIDDLESEX. 


Phone: 520 Enfield. 


EDISWAN 


The Noted House for 


EXERTIHINO ELECTRICAL. 
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switches, which, after an interval sufficient to allow proper accelera- 
tion of the motor, transfer the motor to full-line voltage and dis- 
connect the transformers from the circuit. In the two-step starters 
the motor is connected in turn to the first and second starting taps, 
which are controlled by time relays, and after a proper interval is 
thrown directly across the line and the transformer disconnected. 

The resistance type of starter is standardised for all horsc-powers 
from 5 to 35. It is also of the multiple clapper type, and consists of 
a slate panel carrying two clapper switches and a relay. The panel 
is mounted on a supporting box containing the starting resistance, 
which is used in the primary circuit of the motor to reduce the voltage 
at the motor terminals for starting. One step of resistance is 
employed in each of two phases for cither two or three-phase motors, 
and it is under the control of one of the clapper switches. The other 
clapper switch is employed to open and close the motor circuit in 
two phases, whether the motor be two or three phase. The accelera- 
tion of the motor is controlled by a current relay in the motor circuit, 
which will lift when the circuit is first closed, and thus keep the 
starting resistance in circuit, but which will drop again after the 
motor has accelerated properly, and will then permit the motor to 
be connected directly to the lines. 

When the master switch first closes, the first clapper switch is 
excited and closes the motor circuit with the starting resistance ¿n 
series. The current relay immediately lifts and keeps the resistance 


Fig. 3.—PusH Butron Box. 


in circuit, but when the motor has partially accelerated the relay 
falls and causes the second clapper switch to close and short-circuit 
the starting resistance so as to complete the acceleration. The 
starting resistance is non-inductive and has ample capacity for 
starting the motor intermittently under light load conditions. 

The type of master switch that should be employed for these sclf- 
acting starters depends upon the type or purpose of the machine 
the motor has to drive, or the conditions that are to govern the 
starting and stopping. When it is desired to start and stop the 
motor at given pressure limits, a pressure regulator, either of the dial 
type or of the diaphragm type (Fig. 2) will be used. 

For float control a float switch is used, together with suitable float 
gear. For remote control one or more push button boxes, as Fig. 3, 
may be employed, or any other form of remote control switch. 


I —————Á——— E ee M 


| «HORSFALL'' DESTRUCTORS. 


We have received an interesting publication from the New De- 
structor Co., Welsbach House, Gray's Inn-road, London, W.C., in 
which an illustrated account is given of the large number of destruc- 
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+ we wa ee ùn 
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*"lonsrALL" MECHANICAL CLINKERING GRATE, 


tors of the Horsfall pattern which have been put down in all parts 
of the world. The destructor is well known, and evidently is widely 
appreciated judging by the size of the installations which have been 
carried out. It is interesting to note that many of these destructors 
are employed in conjunction with electricity supply stations. The 
company claim exceptional economy in working with the Horsfall 
destructor. They state that on their hand-fired cells each man can 
burn 7 to 71 tons of iefuse per eight-hour shift. Taking wages at 
30s. per week on an cight-hours’ working day, the cost for labour 
works out at from 8d. to 81d. per ton. With the company's " tub. 
feed " cells, each man (stokers and cranemen included) burns about 
14 tons pcr eight-hour shift, which at the same rate of wages referred 
to above, works out at 4d. per ton. These are average figures 
collected from actual experience. The illustration shows the patent 
mechanical clinkering arrangement which the company is prepared to 
supply for use with their destructors. 

This arrangement consist of a trough-shaped grate in the form of a 
tipping truck. The body of the tipping truck is made with an inner 
and outer casing. The inncr casing, which is perforated with a 
number of small holes, forms the grate, and the outer casing, con- 
sisting of plain sheet iron, is so arranged as to give a convenient 
air space between. The air space is brought between the two 
casings under the grate from a blast pipe at the back of the furnace. 
The whole body of the tipping truck is mounted on trannions, so that 
it can be tipped on being withdrawn from the furnace. At the back 
of the grate or on the sides, shelves are provided in the brickwork 
on Which the residue of burnt refuse is retained for lighting the new 
charge. The method of working is as follows :— 

The grate being pushed into position in the ashpit, fits on toa 
tapered nozzle which forms the extremity of the blast pipe at the 
back of the ashpit. This nozzle is provided with a suitable air valve. 
The grate when first put in is empty. Burning refuse is next raked 
down from the shelves at the sides and back of the grate. This 
operation can easily be performed through the small rake door pro- 
vided above the grate. The blast valve is then opened, and imme- 
diately afterwards a fresh charge of refuse is dumped into the grate 
either by means of the mechanical feeding arrangement known as 
the “ tub feed " or, in casc of a hand-fired destructor, by means of a 
shovel through a suitable fe«ding door at the top, back or front of the 
furnace. This charge is heaped up well above the top of the grate 
itself. As combustion proceeds, the charge settles down until at the 
end of the burning operation the truck or grate is praactically full of 
hard, well-burnt clinker. The blast is next turned off and the truck 
withdrawn and taken to the clinker cooling floor. When the grate 
with its load of clinker arrives as the clinker cooling floor it is tipped 
in the ordinary way, and the clinker is thrown out in one solid lump 
moulded to the shape of the grate or truck. Tt will be observed that 
on this system the operation of clinkering is practically instan- 
taneous, and the whole of the heavy labour required in lifting the 
clinker off the bars and withdrawing it from the furnace by means 
of chisel bars and rakes is avoided. Hitherto this work was the 
hardest and hottest work to he done at a destructor, and the saving 
in labour by the new system is, therefore. extremely important. — 

The New Destructor Co. is, we understand, prepared to give 
estimates and submit plans for both large and small destructor 
installations on receipt of full particulars. 


-— —— Š - sm * — — 


B.T.H. RADIANT FIRES. 


These fires, which are described in pamphlet No. 7.510-A4. juan 
sent an entirely new departure in electric heating, and are n 
in à number of artistic designs suitable for portable and Lar uer 
positions. The heat given off by these fires is nearly all rac e 
and no lamps are employed to increase the glow. They snes 
in a simple and pleasing manner a cheerful red heat, like an d d 
fire. It has been found desirable to provide the fires with puer s 
the maximum capacity of which is morc than sufficient to Lie es 
The object of this is to enable the fire to w m 2 

room rapidly, after which the hea » 
be reduced to an amount sufficient " 
~ replace that radiated and § absorbed n 
the walls of the room. The fires ae 
supplied of cast iron, either dead m nu 
vitreous enamelled in one of the followin 
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LET 'ELASTA' DECIDE 


Link yourself up with Pope “ELASTA” British Made Lamps and create satisfied customers. 


Thats how you can improve your turnover in Lamps. A satisfied customer will come again to 


re-order— will advertise your business and help you 
to make more profits. 


Pope “ELASTA” Lamps 


are really 


BRITISH MADE. 


NW R They are strong and efficient. 
| SONA 5 
HEH HEHHE HE FEE 


| CESEDHDD Eee PHHH LEELETTI A Y They Carry a liberal marg in 


LLLI RBERSESREBRERRSURENEEEE DOSEBREBESSEBNSESEEEN LLELITII eee LLLLLLEJ ! 
of profit. and sell readily. 
In Telephone: 1170 Willesden. 


P Telegrams: '' Planetary, Kensal, London." 


WHICH WILL BE YOURS THIS SEASON? _ eT aN ani Caen oe 


Elasta '" Lamps infringe no Patents, and our 
Indemnity holds good. 


ea 
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A 
à 


DES LELEL 
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YSSSSESEREBESSSEREREEE SEBESBEBESE", 
B EBHEHEENSEBENESSEBES.E 


Write for 
Our Terms. 


POPE'S ELECTRIC LAMP CO., LTD., 


Hythe Road, Willesden, London, N.W 


- m 


BRITISH MADE. 


Always. 


All Brimsdown WIRUM 
Lamps are-and always have 
been—made in England, at 
Brimsdown, Middlesex. 


The Wirum is a Lamp with 
a reputation—always reliable, 
always consistently efficient. 
Wirum Lamps are also made in 


miniature sizes for Motor Car and 
other Lighting. 


The BRIMSDOWN LAMP WORKS, Ltd., 


BRITISH MADE. 3, Kingsway House, London, W.C. 
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LONDON STREETS IN ,WAR TIME. 


The streets of London at the moment present. a peculiar appear- 
ance owing to the meagre lighting which is the result of the new police 
restriction. The decreased lighting has had the effect of making any 
one bright light appear to be so glaring in the surrounding gloom as 
to be irritating and harmful. The efforts of some shopkeepers to 
conform to the new regulations are, in certain cases, highly amusing, 
and that “ necessity is the mother of invention ” is proved time and 
again by the weird screens which are wrapped round are and other 
lamps both inside and outside shops. The cry of the police is still 
“less light," and the poor shopkeeper is wondering whether it will 
pay him better to show his law-abiding patriotism by shutting upthis 


THE REFLECTOR AND ITS EFFECT ON THE WINDOW LIGHTING, 


premises immediately after dusk. There is no need for him to take 
such extreme measures. He can “ carry on " all right if he avails 
himself of[modern systems ofjwindow, lighting. What the police 
really object to is the falling of direct light rays on to the pavement, 
and such rays are bound to fall on the prescribed area unless the light 
sources are concealed in a proper fashion. The B.T.-H. Co.'s 
method of shop window lighting with X-ray reflectors is the system 
which should be used, as it enables the shopkeeper to show his 
wares to full advantage, and yet not to contravene the police instruc- 
tions. The small illustration shows a section of a window, and 
explains how the whole of the light given by the lamps is focussed on 
thefgoods. In other words, the motto is, Light your goods, not the 
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s LIGHT THE WINDOW, NOT THE PAVEMENT,” 


pavement." We also illustrate one of the X-ray reflectors, and 
would mention that the reflecting surface is coated with pure silver. 
The third illustration is an example of a shop window lighted by this 
up-to-date method. 

There appears to be an excellent opportunity for up-to-date con- 
tractors to get in touch with the shopkeepers in their district and to 
instal the system of lighting referred to. They can obtain the fullest 


WALL PLUGS, FUSES AND 
DISTRIBUTION BOXES 
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ON-TYNE. 


Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE, 


and Gopper 
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CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 
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TRADE MARK, 


possible particulars and booklets for distribution to their customers 
from the B.T.-H. Co., Mazda House, Upper Thames-street, London, 
E.C. 


~ - 


A NEW E.H.T. FUSE.' 


The American and Continental power companies, particularly the 
hydro-electric undertakings, employ fuses on extra-high-tension 
circuits to a far greater extent than we do in this country. There 
are certain circuits upon which fuses can be employed with advantage, 
and doubtless this fact has been recognised by Klectrie Control (Ltd.), 
Glasgow, who have obtained the rights for the manufacture in this 


S. & C. FvsE BEFORE BLOWING. 


country of the S. & C. high-tension fuse. An interesting publ catio 
has just been issued by this company which fully describes and illus- 
trates this pattern of fuse. From this publication we have taken 
the adjoiningillustrations, It will be seen that the fuse comprises à 
glass tube with contacts at each end and with an internal helical 
spring attached to one of the contacts. One end of the fuse wire 5 
attached to the free end of this spring and the other end is fixed to the 
contact at the other end of the tube. Before doing so the fuse wire 
passes through a cork, Between the cork and the spring and at- 
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S. & C. Fuse AFTER BLOWING. 


tached to the latter is a funnel-shaped liquid director. Within the 
tube is a non-flammable liquid which is said to have a die 
strength of 250,000 volts per inch ; this is said to be one of the mos 
effective fire extinguishing liquids known. d in- 
When the fuse melts the spring immediately contracts an - 
creases the length of the gap between the two contacts 1n the g n 
tube. The liquid within the tube at once extinguishes the "o : 
action being accelerated by means of the liquid director. ony n 
gap and the high dielectric strength of the liquid give a facto 


d 
safety which is said to be equivalent to several hundred thousan 
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volts. The material of which the glass tub» is made is similar to that 
employed for high-pressure steam boiler gauges. A report is given 
of tests made of this fuse on one of the largest power systems in the 
world. 43 fuses were tested on short circuit, the first 24 at 9.000 
volts on a 1,000 kw. 25-cycle generator and the remaining 19 at 
12,000 volts on a 1,500 kw. transformer, which stepped up the pres- 
sure from a 4,000-volt, 60-cycle, 2,500 kw. generator. An interesting 
fact disclosed by these tests is that a l-ampere fuse successfully 
opened a short circuit of 1,170 amperes in 0-013 second. Oscillo- 
graph. records are reproduced showing the various points on the 
pressure and current curves at which the circuit was interruptcd. 
One of these diagrams was taken during a short circuit on a 24 in. 
9 ampere S. & C. fuse between B phase and ground, the voltage across 
the fuse being 63,500. Two generators were on circuit aggregating 
a capacity of 18,000 kw. An instantaneous photograph of the 
blowing of this fuse is shown and there is hardly a sign of a flash. It 
is pointed out that the quickest operated oil-break switch usually 
take» four cycles on a 25-cycle circuit to interrupt the circuit, this 
representing about 0-16 second. The tests of the S. & C. fuse show 
that on a 25-cycle circuit it operates in 0-02 second. Oil switches 
would, if possible, be made to open circuit in one-half cycle, but the 
series transformers and relay coils require so much time to set the 
mechanical parts in action that it has not been found practica]. 
We feel sure that interested readers will lose no time in obtaining a 
copy of this instructive pamphlet. 
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SEPARATELY HEATED UTENSILS. 


Mr. R. S. Downe is nothing if not practical. He has secured for 
his company, the Brompton & Kensington Accessories Co., the sole 
manufacturing and selling rights of the " Universal” electrical 
apparatus, which is the speciality of that well-known American 
house, Messrs. Landers, Frary & Clark, New Britain, Conn. There 
does not appear to be any line of British electrical goods of the same 
type which quite competes with this material, consequently Mr. 


feature of all Universal electric heating apparatus, and the adjoining 
illustration will serve to show how the plug is introduced into the 
underside of the heating clement. If the utensil is boiled dry, after 
one minute the plug melts and drops and interrupts the circuit. It 
can be replaced in a few minutes without tools. The list referred 


to is available from the Brompton & Kensington Accessories Co., ` 


Earl's Court-road, London, S.W. 


B.T.-H. A.C. AND D.C. CIRCUIT-BREAKERS. ` 


A very complete list of their alternating and direct.current 
automatic circuit-breakers is now being issued by the British 
Thomson-Houston Co., Rugby. The capacity of these particular 
breakers range from 74 to 3,000 amperes. They are offered in a 
variety of types which vary as to the construction of the main 
contact brushes and the arrangement of the breaking tips. The 
instruments are of the carbon break type. Needless to say, the 
company has had extensive experience of this class of electrical 


material, and has installed circuit-breakers of every size in power. 


houses, sub-stations and industrial motor installations in all parts 
of the world. This fact ensures a correct design and class of con- 
struction which will withstand the most severe operating conditions, 

The main contaets of these breakers are of laminated brushes, 
designed to give equal and positive pressure on each of the lamine. 
The pressure of the brush on the contact blocks can be adjusted, and 
there is automatic compensation for ordinary wear of the contact 
surfaces, The carbon contacts are mounted on flexible springs, and 
are attached to their supports without the use of screws. This 
arrangement ensures that.they will not erack under the influence of 
excessive heating. All the heavier capacity breakers are provided 
with carbon contacts having coppered faces. The trip breaker is of 
the gravity type, and sharp opening is guaranteed without the aid 
of auxiliary springs. The calibration is also permanent. . It will be 
seen from the illustrations that the position of the handlé is such 
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DETAILED VIEWS or UNIVERSAL HEATING ELEMENT SHOWING PARTS SEPARATED AND ASS 


Downe feels quite happy in*handling Universal * stuff." & He has 
Sent Us a copy of a fully illustrated catalogue which describes and 
prices practically all the Universal Home Needs—Electrie lines 
Which, we understand, he is now able to supply. 

We have often referred to this exccllent apparatus and illustrated 
the delightful Bamovars, tea ball teapots, toasters, grills and coffee 
percolators which must have found their way into many British 
homes. We also published a detailed description of the Universal 
connecting plug, with its admira bly enclosed terminals and its spring 
Proteeting the flex where it enters the plug. 

We note, however, that a fusible safety device is now made a 


that the operator is clear of the arcing zone. It is also possible to 
exert the maximum leverage in closing the circuit-breaker with the 
minimum effort on the part of the attendant. Concise information 
is given in the list as to the selection of suitable circuit-breakers for 
the machine or circuit which it is intended to protect. The prin- 
cipal parts of the breaker are readily accessible, and the adjustments 
are also within easy reach. With the overload trips the range of 
calibration extends from approximately 75 to 250 per cent. of the 
rated ampere capacity of the breaker. The calibrations are clearly 
marked in white on a black ground. Copies of this list will be sup- 
plied on application to the company at Rugby. 
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Send for 
CATALOGUES 
and let us 
QUOTE. 


THE VENTILATION OF FORTS. 


Although it is not usual for full descriptions of the engineering 
equipments of modern forts to be published in the technical press, it 
goes without saying that satisfactory provision must be made for the 
ventilation of the structure which, during wartime at any rate, will 
speedily require clearing of smoke and fumes. Most forts have an 
electrical equipment of some kind, and this is, of course, self-con- 
tained, the energy being derived from a generating plant within the 
confines of the fort. Electrically-driven fans will certainly be at a 
premium when the fort is in action, and it would appear to be a wise 
precaution to provide an alternative method of driving to replace the 
power supply if cut off. The adjoining illustrations show a type of 
fan wh ch is adapted for electrical or hand driving. The electrical 
end is of the James Keith & Blackman Co.'s standard design. The 
fan runner is also of the standard Keith type. The illustration of 
the group of fans shows a portion of an order of a large number which 
were supplied at short notice to one of our Allies. The fans are of 
two sizes, 7k in. and 10 in. diameter. The former has a rating of 
1,200 cubic metres of air per hour against 45 mm. water gauge. This 
is when electrically driven. The output of the hand drive is about 
half this volume of air against 11-25 mm. water gauge. The larger 
fan has a capacity of 3,500 cm. of air per hour against 50 mm. water 
gauge. When driven by hand this output is also about half that of 
the electric drive against 12-5 mm. water gauge. It is instructive to 
note that the group of fans illustrated, representing the first consign- 
ment, were on test seven days after receipt of the order. 
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RECORDING TELEPHONE CONVERSATION. 


Shortly after his invention of the phonograph in 1878, Mr. Thomas 
A. Edison predicted that this instrument. would help to perfect the 
telephone. “In writing our agreements," he asserted at that time, 
" we incorporate in the writing the summing up of our understand- 
ing—using entirely new and different phraseology from that which 
we used to express our understanding of the transaction in its 
discussion, and not infrequently thus begetting perfectly innocent 
cause of misunderstanding. Now, if the telephone with the phono- 
graph to record its sayings were used in the preliminary discussion, 
we should not only have the full and correct text, but every word 
of the whole matter capable of throwing light upon the subject.” 
Recently this prediction was verified when Edison himself de- 
veloped an apparatus, comprising a dictating machine equipped with 
telephone-recording devices, which he has named the ^ telescribe.” 
The dictating machine is, according to the “ Electrical World." 
equipped with a micro-recorder which swivels into place over the 
wax cylinder and is wired to a telephone extension operated with its 
own small batteries. The latter is mounted on the user's desk. A 
telephone message is recorded in the following manner: 'The receiver 
of the regular desk telephone is removed from the hook and placed 
in the socket provided with the recording apparatus. In this wey 
the acoustic connection to the dictating machine is made without 
danger of criticism from the telephone company, as the instrument is 
neither mechanically nor electrically connected to its lines. The 
user then takes up a small receiver and gives his call to the exchange, 
while starting and stopping the dictating machine by means of two 
small buttons in order to record the conversation [between pauses or 
delays, thus avoiding any waste of the cylinder. In this way both 
sides of the telephone conversation are recorded, as well as that of the 
central operator in making the connection. 
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THE 


ROUND TABLE. 


Evert OF THE WEEK.—Battery vehicle Ayton becomes a 


Point Five. 
* * * * 


Lieut. Rugg, Royal Naval Division, was at Manchester 
recently passing and swearing in men for the R.N.D. One 
recruit, after being accepted, said.: “‘ By the by, from whom 
did this telegram come? Whose telegraphic address is 
‘Ohms’? The answer was “ Nobody's.” The I.E.E.’s tele- 
graphic address is * Voltampere." Ohms is merely " On His 
Majesty's Service.” Resistance to that is futile. 

* * * * 
A “semi-technical ” journal has just reached us in the 


shape of “ The Asteroid " Official Magazine of the B.T.-H. 


From '' The Asteroid." 
Lo Ps But den der vorldt go redt— 


Ich danke allgewaltig Gott 
Dot I vos not really deadt ! 


Social Club. We gather from the title-page that it 1s a special 
number issued to assist in the dissemination of British culture. 
Presumably this is to be undertaken by a very formidable Roll 
of Honour numbering about 1,000 BriTisHers. 

* * * * 

We gather from the above-mentioned journal that several 
would-be volunteers of the pinion department were rejected 
by the doctor on account cf bad teeth. We also reproduce an 
illustration from the ^ Astercid," which shows how effectively 
ironclad switch panels can be used in warfare. 

* * * * 

Everybody knows that “ Tricity " Grogan is very slashing 
in his carving and cooking methods, but we positively refuse to 
believe that since the successes of our Indian troops he will 
henceforth be known as ^ Kukri " Grogan. 
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The Reflector cf the Future. | 


Embedy all the requirements of 
scientific Reflectors with the appear- 
ance requisite to make them suitable 
for every class of installation. 
JAMIN ELECTRIC CTD. la ROSEBEMY AVENUE «orco 
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There are, we learn, still flutterings in certain dovecotes 


over the alien enemy proclamation. 
* o * * X 


Why not enlist ? 
* Sweet ladies come up to the camp daily to inquire if we want any 
socks darned."—Lance-corpozal Thistlewood, in the “ Asteroid." 
* * * * 


Thus the “ apologist ” in the Electric Supply Memoranda 
columns of the ^ J.0.G.” :— 

The statement of the plain facts that the sign of the “ Electric 
Grill” at Romano's had been removed and the grill room closed 
down has highly perturbed members of the Electrical press. So 
much so that the funny man who indulges in a cheap form of wit. 
(which must excite pity rather than laughter) on the semi-technical 
paper known as THE ELEcTRICIAN has had the courtesy to apply to 
the writer of * Electricity Supply Memoranda " the term ** ]——-r.” 

The “ funny man " repeats the expression in the light of the 
confession of the '* memorandist " that “the random shot" he 
made that the closing of the grill room " might foreshadow the 
ousting of the grill” and its replacement by a grill “ with a 


different form of fuel." The italics are curs. 
* * * * 


A FATAL FORCE OF HABIT. | 

"There is a story of some men in a trench 300 yards from the enemy 
who shouted '* Waiter ! " and instantly a score of German heads appeared! 
—Mr. William Maxwell in the “ Daily Telegraph."'] 
I lies here badly voundet 

For a bullet hits mein headt ; 
Ich danke allgewaltig Gott 

Dot I vos not really deadt. . 


I once vos Ober-Kellner i 
At a hotel in der Strandt, } 
Where I make lots of money 
By holdting out my handt ; 


But ven der Krieg vos started 
Dey calls me right avay, 

Und puts me in der trenches 
To fights by night and day. 


Ve lies dere mit our rifles 
All feeling safe and soundt, 

Ven someone calls out * Waiter ! "— 
Ve schoomps up mit a boundt. 


Ve dinks a tip was coming 
Und stoodt mits handts outspreadt, 
Und den der Schweinhund English 
Dey fires on us insteadt ! 


I dried to call a boliceman 


D. C. F. 


THE “POINT FIVES.” 


. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham ). 


Mr. J 

Mr. H. F. Street (Southampton). , Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidson (Barnes). : Mr.J.W.Beauchamp( West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). (bone). | Mr. C. Furness (Blac’<pool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester). 
Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). — 
Mr. F. W. Purse (Carlisle). | Mr. Frank Ayton (Ipswich). ` 
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Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 

HEAD OrFice: CAXTON HOUSE, WESTMINSTER, S.W. " 
Telephone: GERRAKD 860. Telegrams: '' SIEMBRALOs, LONDON. 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 

Telephone: City 535). Telezrams: '' SteMoToR, CENT., LONDON.” 


HOME BRANCH ADDRESSES: 


BIRMINGHAM—Céntral Ho., New St. 


MANCHESTER—196, Deansgate. 
BristoL—30, Bridge Street. 


NEWCASTLE—39-41, Collingwood 

CARDIFF—89, St. Mary Street. S4EzFIELD—22, High St.  [Bldgs. 

GLAscow —66, Waterloo Stre:t. SouTHAMPTON —45, High Street. 
Branches in all Principal Towns Abroad. 


KEITH “INCLINED TUBE" THERMO-VENTILATOR. 


When providing meens for warming factories, workshops, ware- 
houses, &c., by live or exhaust steam, it is frequently convenient to 
instal a system of small independent units which will be capable of 
heating and ventilating a particular section of the premises, the 
number of units being suitable for gradual extension as subsequent 
development may demand. To meet these conditions fully a com- 
pact unit is required which will, firstly, warm a large volume of air 
rapidly, and secondly, distribute the air positively, and without 
objectionable diaught, with the least possible driving power. 

The Keith thermo-ventilator, we are informed, fulfils these re- 
quirements completely, and is an admirable combination of air- 
warmer and air-distributor. The details of this interesting appa- 
ratus are shown in the adjoining illustrations. Each thermo-venti- 
lator comprises a number of specially arranged steam tubes, roller- 
expanded into an annular base casting, forming the * steam " and 
" drain " header, below which is fitted a Keith open-type centri- 
fugal fan. Surrounding the tubes is a sheet steel casing, the lower 
end of which is formed into a suitable air deflector. In order to 
obtain rapid air warming, the internal surface of the steam tubes 
must be kept as free as possible from the water of condensation. 
This condition is obtained in a high degree by an arrangement of 
"inclined tubes.” Condensation naturally takes place in greatest 
measure over the surface on which the air stream impinges directly, 
but owing to the incline of the tubes the water of condensation at 
once flows to the under-side of the tube, and thence, in a narrow 
stream, to the “ drain " header. 

Half-way up the tubes a waist is fermed, at which an internal 
deflector is introduced, so that the air passes across the tubes, 
approximately in the manner shown by the arrows. By this con- 
struction a much higher efficiency of heat trensmission is obtained 
than is possible with the air blowing end-ways along the tubes; 
furthermore, unusually free air passages are obtained through the 
heater, thus enabling a large volume of air to be handled with a low 
power consumption. Return tubes are used throughout, without 


€ ception, in order to ensure perfect steam circulation; also that the 


end of any tube cen be expanded separately into the base casting, if 
required, without disturbing any of the other tubes. 

The Keith thermo-ventilator represents an advance on earlier 
types of `“ heating " units, which merely circulate the air in the room 


SECTIONAL VIEW OF KEITH THERMO-VENTILATOR. 


without renewing it. As a result of the special features detailed 
above, fresh air may be drawn from the outside atmosphere to the 
thermo-ventilator, through ducts, and delivered into the room under 
a slight plenum pressure, with or without added heat, depending on 
the outside temperature. In the standard arrangement of an open- 
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DETAIL OF KEITH FAN AS USED IN THERMO- VENTILATOR. 


type Keith fan with driving motor, the air is taken in at the circular 
eye, and discharged radially in all directions— positive distribution 
is thus obtained, and the possibility of localised circulation com- 
pletely avoided. 
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' RIVER DON WORKS, SHEFFIELD 


. ELECTRICAL” EQUIPMENT - 


of every description 


NEW COOKING AND HEATING APPARATUS. 


We commented in a recent issue upon the distribution by Messrs. 
Crompton & Co. of a new illustrated catalogue dealing with cooking 
and heating apparatus, particularly for large restaurants, kitchens, 
cafés, &c. The adjoining illustration shows an interesting 
design of steaming oven which has recently been manufactured, and 
which is also suitable for general service. The oven measures over 
all24 in. by 18 in. by 24 in. It is provided with a water evaporation 
boiler in the bottom of the oven, and the interior is fitted with five 
galvanised iron-wire baskets. The outer portion of the oven is of 
heavy cast iron, and a special door is fitted at the front, and is made 
steam tight by four bolts, which are simultaneously operated by à 
hand wheel in the centre of the door. The best quality indiarubber 
packing is employed round the door, so that when it is locked up the 
interior of the oven is made completely steam tight. The water 
supply to the steamer is mainta ned constant from & ball valve 
cistern which is attached to the side of the oven. This keeps a 
standard level of 3 in. to 4 in. of water in the boiler. The maximum 
loading is 5 kw., and energy is supplied through a flexible metallic 
tubing which is connected between the cast-iron switch and fuse box 


and the oven terminal box. 
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EDISWAN HEATING BROCHURE. 


we wish to disparage the salesmanship abilities of 
electrical contractors regarding heaters, but we may suggest again 
this season the selling point of being able to use a radiator in any 
part of the room. From personal experience It 18 à fact or R 
people are still unaware of this, so have decided to stick to w - pu 
are using, be it a coal or gas fire. If you tell a customer that it is 
possible to bring a radiator round to face the couch if MS is " 
personal appeal selling point and will often clinch & sale. Tis 
little brochure is published by the Ediswan Company showing ac 


photographs of many uses of Ediswan radiators which would prove 
of exceptional service to many contractors. Copies e ge 
upon inquiry from the Edison & Swan United Electric Lig : 


In no way do 
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RHEOSTATS 


We are pleased to an- 
nounce that we are 
now able to withdraw 
the 10°/, advance on 
list prices fixed in 
August last. 


— > 4 49—— — 


ISENTHAL & CO. 


(Department 4), 


DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial 
Offices, &c. 


E aaa i LS 


*STANNOS INSTALLATIONS. 


The growth of this interesting system of wiring, which we have 
described on previous occasions in our columns, is admirably illus- 
- trated in a publication which has just been issued by Messrs. Siemens 
Bros. & Co. Our readers may be reminded that this company 


BUNGALOWS IN INDIA, 


introduced “ Stannos ” some five years ago, and at the time it was 
hailed as a valuable adjunct to the methods of wiring then in vogue. 
The publication referred to contains nearly 40 pages of illustrations 
of large and small buildings and institutions which have been Stannos 
wired of recent years. The material has found its way into castles, 
urn Government houses, large power stations, blocks of offices, 
Pied PE mansions, humble villas and artisans” dwellings. 
die ay no pans confined to the mother country. We notice 
Rangoo ue emery of buildings in India, These include the 

goon railway station, the Government Sceretariat, Calcutta, the 


Army head ters, S; = e 
Gordon Castle Bini SD the Vice-Regal Lodge, Simla, and 


a 


" Stannos " and its accessories have changed but little since the 
introduction of the system. The material is available for both con- 
centric and double-wire installations. Many private installations 


RoMAN CATHOLIC CATHEDRAL, NORWICH. 


are carried out on the concentric system, and it is undoubtedly here 
that Stannos is scen at its best. It is stated that practically only 
half the amount of wire is used in this system, and that smaller, wires 


A STANNOS LECTURE HALL INSTALLATION. 


can be run for the same current than for the two-wire system on 
account of the larger current-carrying capacity of the sheathing. 


PC pe Cade duree T lh tom SEND ÉÓ 


GOVERNMENT HOUSE, SIMLA. 


We would recommend electrical contractors and installation con- 
sultants to obtain copies of this interesting publication. and to use 
it as a missionary document amongst prospective clients. 


Why not a space like this 
under reading matter? The 
cost is purely nominal. Let us 
quote you. | 


ih 


SUPPLEMENT to “The Electrician," October 30, 1914, 


4 25 
Mr e S. T. ALLEN, of Wolverhampton, writes: 
* With regard to the orders I sent to you about three 
] weeks ago for seven dozen Fires, I find that about a dozen 
have not yet been delivered, and I shall be glad if you will 


E do what you can to let me have them as soon as possible. 
It is very difficult just now to satisfy the requirements of 
consumers who are demanding these Fires. 


A “You will be interested to note that the results of our 
E Publicity work have been most beneficial, and that cus- 
tomers are now demanding your Fires almost universally. 
In fact, I have been obliged to write down quite a stock of 
Fires of other makes which I had on hand, and which*I 


cannot dispose of. 


* With regard to the reliability of your Fires, I think it 
is due to you to know that although I have during the last 
twelve months had over 250 Fires, I cannot recollect a 
single case of failure of elements except, perhaps, in one or 
two cases the element has been damaged mechanically. 
It seems quite evident that you are entirely safe with your 
three years’ guarantee." 


Mr E A. S. BLACKMAN, of Sunderland, says: 


* You will, no doubt, be interested to hear that we had 
not a single failure with your Fires last season, and we put 
out considerably over 100 of them. Many of these must 
have been used much over 3,000 hours." 


Many Sales Engineers say: 


* Your distribution booklets we find most useful." 


. BELLING & CO., Electric Heating Specialists, EDMONTON, LONDON, N. 
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DISTRIBUTION 
BOXES. 


IRONCLAD 
SWITCHGEAR 


AND 


MOTOR STARTING GEA 
FOR SHIPYARDS AND WORKS, 


ALSO 


EXPLOSION PROOF GEAR 


FOR MINES. 


m ae qa. 


All to Home Office Requirements. 


A. REVROLLE <= 


HALF-WATT HOLOPHANES. 


ON-TYNE. 


The employment of Holophane glassware has considerably ex- 
tended during recent years, and it is not surprising to find that the 
material is now being adapted for use with half-watt lamps. 
Holophane Limited are distributing literature which points out the 
advantages of the use of this illumination material in connection 
with such lamps. They offer reflectors and semi-indirect bowls. 
also reflector hemispheres. The reflectors are large sizes of the com- 
pany's well-known stilleto prism, which give a range of distribution 
from the focussing to the intensive types. The canopy fittings 


ate Gite tt ot E" M 


" i a ; A EE M 
HoLoPHANE ' EXCELLITE" TOTALLY ENCLOSED FITTING. BowL HaLr-wATT HOLOPHANE. 


26 


: employed with these reflectors support the glass from the inside: 
so that there is no fear of its falling. The reflector hemispheres are 
recommended where a soft diffusion of light with an intensive type 
curve is required. A further type which the company call special 


SPECIAL HALF-WATT HOLOPHANE REFLECTORS AND DOWLS. 


attention to is known as the “ Excellite," This is a combination of 

Ltd. the reflector and bowl material, and it is recommended where an 

HEBBURN- enclosed type of unit is required. All this range of half-watt holo- 
phane glass is offered in sizes from 10 in. diameter upwards. 


WATTS 
HoLopHaNE HEMISPHERE FITTING FOR HALF: WA 
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EDISWAN 
EVERYTHING 
ELECTRICAL 


Whether it be a Switch, Switch- 7 : 
board, Fan, Heater, Bell, or anything " ES [NS (| 
Electrical, send your order or f? ME 
enquiry to Ediswan. ^ ( WA 

UU Ey BON. 


You know you are dealing with an 


ALL BRITISH FIRM 


who are large manufacturers and 
who have the resources necessary 
for fulfilling every requirement. 


By employing skilled British Labour 
— the finish of Ediswan products is 
equal to the material -namely, 


The Best Obtainable. 


Write for lists to THE 


EDISON & SWAN 
United Electric Light Co., Ltd., 


PONDERS END, MIDDLESEX 


London Showrooms:—123-125, Queen Victoria 
Street, E.C., 71, Victoria Street, S.W. 


TERRITI 


LAS] 


iih 


THIRD 


l 


Hy 
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AN EFFICIENT STREET LIGHTING UNIT. 


As is well known, the ideal distribution for a street lighting unit is 
one which has a maximum candle-power betwcen 10 deg. and 20 deg. 
to the horizontal with a comparatively rapid falling away in candle- 
power from this point towards the vertical and the horizontal. This 
object is admirably attained by the B.T.-H. patent strect lighting 
unit, as is shown by the polar distribution curve herewith. A street 
lighted with these units will possess quite an even illumination, with 
an absence of points of high intensity underneath the units or dark 
patches between them. Referring more in detail to the fitting, a 
reproduction of which is given, we may draw attention to the sec- 
tional elevation. The lantern consists of heavy copper spinnings 
of pleasing contour, which are secured to an internal mild steel 
spider, to which the lampholder is also attached. It is so arranged 
that by the removal of one nut the upper spinnings can be detached, 


Fic. 1.—B.T.-H. PATENT STREET Fic. 2.—ILLUSTRATION SHOWING 
LIGHTING UNIT. INTERNAL CONSTRUCTION. 


giving free access to the holder, &c., for wiring. The spider also 
forms a gallery which holds the reflector in the correct position rela- 
tive tothe lamp. The globe is secured to a copper ring by means of 
clips held in position by screws, and this ring in turn is secured tothe 
lantern frame by means of three special spring latches, so that,the 
globe may be easily removed or inserted and at the same 
time is secure when in position. 

Owing to the special form of construction, whereby tke 
top spinning can be removed when the lantern is in position 
(either on a chain or attached to a bracket), easy access is 
gained to the interior for wiring. When not connected to a 
rigid tube it is intended that the leads should be carried in 
beneath the detachable spinning, which obviates the necessity 
of employing a weatherproof hood with the attendant 
difficulties of wiring, &c. The design of the lantern 


" 


a 

-a e 

D» 

U 
Fic. 3.—TuHE UPPER REFLEC- Fic. 4. —PorL4R DISTRIBUTION 
TOR AND LOWER DEFLECTOR. CURVE 


is such as to secure a sound mechanical construction with a neat 
appearance, at the same time offering adequate ventilation for any 
type of lamp that may be employed. The unit embodies an upper 
reflector and a lower deflector, and it is the combination of these two 
which ensures such good distribution. The function of the deflector 
ìs to deflect the excess rays which would fall within a zone of 0 deg to 
50 deg., and turn them into a direction of about 15 deg. to the 
horizontal. The unit is applicable to half-watt lamps, which, 
from the shape of the filament, give a large portion of their candle- 
power in a downward direction. The fitting is also supplied for 
either single metal lamps of the standard tvpe or for clusters of 
ftom three to seven smaller wattage lamps. The standard finish is 
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Printed and Published by GEORGE TUCKER, at the Editorial 


E. SHOWELL & SONS, LTD. 


STIRCHLEY, BIRMINGHAM. d 


. GERMAN TRADE WAR. 


We are open to quote for any articles hitherto 

* MADE IN GERMANY ” in Brass, Copper, 

Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts, 


If you will send your enquiries we will quote you 
prices, and any goods not in our province we will 
indicate a likely source of supply. 


Sole Agent for the Electrical Trade :— HER 
LIONEL ROBINSON, tone 2" 


TELEPHONE: Holborn 6323 


black stove enamel, but other coloured enamels or polished copper 
finish can be supplied at slight extra cost over list price. 

Further particulars and prices can be obtained from the British 
Thomson- Houston Co. (Ltd.), 77, Upper Thames-street, London, E.C, 


— — - 


CINEMA “M.G.S.” 


Since the days when cinema shows first became popular various 
improvements have been made in the apparatus used for picture 
projection. The objectionable flickering and dimness of the pictures 
so common in the early days are overcome by the use of motor. 
generator sets. The two '' Vickers " motor-generator sets in the 
illustration herewith are installed at The Angel Cinema, the motors 
are 11 H.P., 530 volts, and the generators 100 amperes, 80 volts, by 
the Electric & Ordnance. Accessories Co., Aston, Birmingham. These 
sets have, we understand, proved very satisfactory in service, and 
have been in daily operation for a long period. The entire absence 
of vibration in “ Vickers ” sets is evidenced by the fact that the set 
shown in the foreground was actually running under full load at the 
time'the photograph was taken. Such even and steady working 


GENERAL VIEW oF CINEMA MOTOR GENERATORS. 


results in clear and recognisable pictures being thrown on to the 
screen, thus adding considerably to the enjoyment of the audience. 
It will be of interest to note that quite a number of these `“ Vickers 
sets are in daily operation, and similar sets to the above have, 
amongst others, been supplied to the following London cinemas : 
The Majestic Cinema, Tottenham Court-road, Grand Central 
Theatre, Commercial-road, Eastern Grand Central Theatre, Hackney, 
The Cinema, Wallington, Surrey, &c., and two sets are on order for 
the Tower Cinema, Peckham Rye. " 

The work in connection with the Angel Cinema “ Vickers sets 
was carried out to the specification of W. C. Hawtayne, Esq., 
M.I.C.E. x z 
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THE 


ROUND TABLE. 


EVENT oF THE WEEK.—-Mr. W. Duddell presents premiums 
which were not in the lecture hall of the Institution to suc- 
cessful members who were not there to receive them. 

* * * * 


Local section dinners will be taboo this year. Who wants to 


feed when others fight ! 
* * * * 


Sir John Snell, judging by the length of his excellent 
address, is evidently jin! sympathy ,with‘the new, 10 o'clock 
closing rule. ; 4 B 
* x * * 

The Local Sections of the Inst. E. E. will have a slow time this 
session, we imagine. All the enthusiastic shift men, students 
and sales engineers are at the Front (or should be by the time 


things open out). 


x * * * 


The illustration is taken from “ The Asteroid," and appears 
at the head of'their Roll of Honour. We gather that;1,000 


B.T.-H. employés are ready to enter the breach block of this 
formidable field piece for discharge against the enemy. 
* * x * 


We gather from the current issue of the " Batti-Wallah 
Journal " that Mr. S. F. Beevor (avoirdupois) was reported 
to have enlisted in à Scottish regiment, but the commaading 
officer would not allow him to be in the front rank on parade. 


* * * * 

Presidential addresses are the order of the moment. One of 
the best stories of this class of self-effacement is that of a 
vietim who postponed the preparation of the fateful address 
until some three days before the printing and reading thereof. 
At the conclusion of the meeting the chairman was approached 
by an admirer, who said: “ Of course, we know these things 
are always stereotyped, and your address—well, it was 
like all the others, just piffle, but your delivery—that was 


indeed magnificent ! " 


ae aa 
————— 


FERRANTI LTD 


| (Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N.” 
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Now that our very good friends, and electrical pioneers, 
Spagnoletti, have heen accused of being a German firm (see our 


` Correspondence columns this week) we may expect to hear that 


spaghetti 1s another name for sauerkraut! 
* * * * 


A member of the staff of THE ELECTRICIAN informs us that 
his quarters’ bill for electric light, including meter rent and 
several subsidiary charges, amounts to 4s. 4d. Now we know 
why he never offers us a cigarette ! 

x * * * 

Since the publication of his illuminated address entitled 
“The Ideal Flexible," we hear that ^C. T.S." Brooking has 
been inundated with inquiries from stained glass firms who are 
anxious appropriately to anathematise ^ Holy Willie" in 
cne of the basement windows of the Hague Peace Palace. 

x * * * 


From “ The Times " :— : 

Will anyone save the reason of an exasperated business man by 
recommending (if such exists) an office boy threatened with an 
incipient intelligence and who cannot whistle. | 

All incipiently intelligent and whistling ‘office boys are 


bugling with'colours. Surely ?! 
ko X* *  & 


Mr. P. T. Macnamara, of the Western Union Telegraph Co., 
New York, is evidently one of the regular readers of the 
Round Table. ‘He calls our attention to the following 
from the “ New York American," Sept. 25, 1914, remarking 
that it is interesting to have “ new light on old subjects ” (our 
italics) :-— | 

More than 50 persons were overcome by chlorin fumes in the 
Hudson tube at the Erie Railroad station, foot of Pavonia-avenue, 
Jersey City, yesterday, when a 200 Ib. iron tank charged with the 
paralysing gas lost its cap asit was being wheeled toafreight car. The 
chlorin,’ a‘ greenish-yellow gas given off by the action of sulphuric 
acid upon’ manganese dioxide, was in a heavy iron tank which two 
freight handlers were wheeling across the Erie station floor toward tha 
freight tracks. Fifteen persons were sufficiently straggled ' and 
blinded to require the attention of physicians, and several of them 
were compelled to go to hospitals. | 

No wonder that with one of the victims, a lady, “it was 
necessary to use the pulmotor to revive her." l 

* * * * 


OUR HOT PLATES. 
No. 182 to— 

Sir John F. C. Snell for his altogether admirable Presidential 
Address to the Institution of Electrical Engineers. (It must be 
ii that the hot plate be only used on a power circuit. 
—K.V.A.) 


THE “POINT FIVES." 


Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham Je 


Mr, J. 

Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). | Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles (Bradford). | Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). |  tlepool). 

Mr. C. S. Davidson (Barnes). ' Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). [bone). ! Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester). 
Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 


. W. Purse (Carlisle). ! Mr. Frank Ayton (Ipswich). 
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MULTIPLE LEVER STARTERS 
FOR LARGE MOTORS. 
IGRANIC ELECTRIC CO,, LD., LONDON & BEDFORD, 


SUPPLEMENT to “The Electrician," November 6,1914, 


Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orricg&: CAXTON HOUSE, WESTMINSTER, S.W. i 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON. 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, B.C. : 
Telephone: City 5350. Telegrams: '' St&MoTOR, CENT., LONDON. 
HOME BRANCH did iens 
—Central Ho., New St. ANCHESTER—196, Deanssate. 
Beret 29. Baie sae NEwcASTLE—39-41, Collingwood 
CARDIFF—89, St. Mary Street. SHEFFIELD —22, High St. [Bldgs. 
GLasGow—66, Waterloo Street. Sou THAMPTON —46, High Street. 
Branches in ali Principal Towns Abroad. 


MAGNET FIRES. 


At the end of last heating season the G. E.C. made an addition to 
their range of ‘ Magnet” electric heating apparatus in the form of 
an electric fire in which great hopes were placed. We hear that the 
experience gained with those manufactured and tried last year has 


ORDINARY PATTERN MAGNET FIRE. 


justified the company’s confidence, and we expect that the new 
" Magnet " electric fire will contribute its quotum towards the in- 
creasing popularity of clectric heating. 

The " Magnet " fire consists of a number of wire spirals laid in 
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parallel slots in a grooved and curved slab of fire-proof material, 
With the fire on, the whole area gives a bright and cheerful red glow, 
and the effect is not unlike that of the orthodox coal fire. From the 
technical point of view, however, the stove is of importance inasmuch 
as it contains a large number of improvements which will be appre. 
ciated by critics and which must contribute towards the success of 
the fire. The following constructional features may be especially 
noted: The wire spirals can be replaced in a few minutes and at 


CIRCULAR MAGNET FIRE FoR CLUBS, SMOKE Rooms, &c. 


small cost when burnt out ; the elements are all in parallel so that in 
the event of one failing the remainder are not affected ; the adjacent 
elements are insulated from each other by a stout ridge which pre- 
cludes any possibility of short circuit; the glowing elements are 
protected from accidental contact by a well designed and substantial 
guard; the flexible cable is brought into a special terminal block and 
is secured in an “ S " shaped grip so that all strain is taken from the 
conductors; the carrying handle is placed in a convenient position, 
and is so arranged that it can neither fall forward, nor touch the back 
of the fire and thereby become heated ; and lastly, provision is made 


DRAWING RooM or Bovupor MAGNET FIRE. 


at the top of the fire for fixing a trivet, by which means water may be 
kept boiling or food heated. 

The new “ Magnet” fires are being constructed in a number of 
different designs. The ordinary pattern is a simple and pleasing 
design in polished brass and iron. There are, in addition, the more 
elaborate designs intended for drawing room, dining room and bed- 
room service, and they are tasteful additions to any room. 


= 
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*WOOLWICH ” TAPE. 


Siemens Bros. & Co. announce that they are now placing an im- 
proved type of ** Woolwich " Tape on the market, which supersedes 
the ** Woolwich " Tape which has for a number of years past enjoyed 
a world-wide reputation. The improved type of ^ Woolwich " Tape 
is manufactured of a fine quality fabric entirely free from pin holes. 
and the company states that it will give even more satisfaction than 
the old type. They will be pleased to send samples to electrical 
contractors and others interested, on request. 


- ———— — 
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| Built to Last. 


Substantial and efficient. The acme of 
simplicity, yet embodying the best features 
of up-to-date motor practice. 


VICKERS MOTORS. 


Modern Design ensures Reliability—High 
Quality Material ensures Durability—and 
Expert Workmanship ensures Safety. 


High Quality is the keynote of Vickers 
! Motor Construction. 


Vickers Motors i H.P. to 40 H.P. 25/480 v. 
in stock ready for delivery. All enquiries 
given instant attention. 


——M MÀ M —À 
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The Electric & Ordnance Accessories Co., Ltd., 


ASTON, Telephone: 340 East (6 lines) BIRMINGH AM, 


Telegrams: “ EOA BIRMINGHAM.” 


|; Agents: Agents: 
| LONDON: Electrical Department, Vickers House, NOTTINGHAM: F. Mansfield, 197, Station Road, 
1 Broadway, Westminster, S.W. Beeston, Notts. 
| MANCHESTER: R. Foster, 196, Deansgate. SWANSEA: W. Ogden Dayson, 1, Mount Street. 
| GLASGOW: J. & A. Anderson, 231, St. Vincent YORKSHIRE & THE TEES: F. MacCallum, Aus- 
Street, thorpe Road, Crossgates, Leeds. 
| MIDLANDS: Bill & Berry, 39, Gt. Charles St., B'ham. 


| SHEFFIELD: H. E. Ridley, 19, Vainor Road. 
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PROMETHEUS MANUFACTURES. 


At the present juncture, when home manufacturers of all classes are 
specially emphasising the British origin of their capital, staff, 
material and employés, we are receiving such intimation from many 
electrical firms. The British Prometheus Co. has recently issued list 
No. 160, which calls attention to the all- British nature of the firm and 
its products. The works are situated in Salop-street, Birmingham, 
and they are engaged exclusively in the manufacture of electric cook- 
ingf£and heating apparatus. The factory is electrically driven, 
energy being obtained partly from a 100 kw. gas dymano and partly 
from a 125 kw. Birmingham Corporation supply. The various shops 


A CORNER OF THE TEsTING DEPARTMENT. 


are equipped with modern tools, and the group system of driving has 
been adopted. We gather from the illustrations in the booklet 
referred to that the company's activities cover a wide rangejof clec- 
trically-heated table utensils, cooking apparatus of both large and 
small loadings, and a considerable selection of convectors and 
heaters. A particularly complete line of electric irons form a large 
proportion of the works output. These are made not only for ordi- 
nary domestic and millinery work, but also the heavy sizes for tailor- 
ing and laundry establishments) The company can point to a very 


VIEW IN ONE OF THE ASSEMBLY SHOPS 
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large number of irons in actual use, and their experience in this 
department enables them to quote for almost anything in the nature 
of special types. The electrically-heated utensils include & nickel. 
plated toaster, and a great variety of kettles, Saucepans, shaving. 
water heaters, chafing dishes, coffee percolators, teapots, water jis 
&c. Aline which we understand has considerable vogue is a liquid 


heater which can be used as a water heater, à milk heater, shaving 


pot and an egg boiler. The principal vessel, in which the heating 
element is contained, is of metal, and this is employed separately for 
service as water heater, shaving pot and eg 


: g boiler, the eggs bein 
placed in a separate crate. The milk vessel is of M ed with 


A SPINNER AT WORK. 


handle and lid, and special spout for pouring clean. This vessel is 
placed in the water heater, and the milk or other liquid is warmed by 
the hot water which surrounds it. The company draws special 
attention to an automatic thermal cut-out which comes into opera- 
tion should the water vessel be boiled dry or be put on circuit dry, 
The soft solder which fixes the terminal box to the lower part of the 
vessel melts out, and the entire terminal arrangement falls clear, and 
by breaking the circuit prevents the destruction of the vessel. This 
automatic device is also fitted to certain other lines of utensils, in 
particular an egg-boiler, kettle, a water heater 
and a small shaving-water pot. 

*. The company has had extensive experience 
in the fitting up of restaurant apparatus, and 
Is prepared to submit a scheme for electric 
cooking for large domestic establishments, 
hotels, restaurants, cafés, &c. It has sup- 
plied a considerable number of hot cupboards 
and similar apparatus for use on warships and 
liners. 

We have selected a number of illustrations 
from the list referred to, and these show a 
few of the principal departments of the 
Salop-street works. The bulk of the com- 
pany's lines is well known, and we have referred 
to their principalfeatures on various occasions. 
Ourreaders who are specially interested should 
make application for a copy of the publica- 
tion, from which we have taken the foregoing 
information. 


— —M -——. 


“ LEKTRIK ” LIGHTING CONNEC- 
TIONS. . 


e We have been favoured with a copy of 
Messrs. Lundberg's compact compendium of 
special wiring connections, and understand 
that this is now in its third edition. Although 
some 60 more pages and 77 additional illus- 
trations have been included in this edition, 
the price remains the same, that is, 6d. 
The amount of interest taken in the 


domestic Or offic 


33 


The 


“ELASTA” Filament 


possesses all the strength of the old 
carbon filament plus the efficiency of 
the Drawn Wire filament, and further, 
it does not become brittle after use. 
The “ELASTA” filament Is but one 
feature of these remarkably successful 
lamps. There are others almost as 
important. 


Write for OUR terms and full particulars. 


Also Makers of all types of Carbon Lamps. 


Pope’s Electric Lamp Co., Ltd., 
Hythe Road, Willesden, London, N.W. 
Telegrams - “ Planetary, Kensal. L ndon.” 
Telephone. Willesden 1170, 

“ ELASTA ” Lamps infringe no patents, 
and our indemnity holds good. 


spread of special switching may be gathered from the fact that 25,000 
copies of this booklet have been printed. We hope that the edition 
will run to a further 25,000, because although this figure might be 
thought to cover the entire electrical field we are still of the opinion that 
a great deal remains to be learned by the electrical contractor, and 
still more to be done by him, in giving the public the advantage of 
proper switching control. We do not propose to review the booklet 
In detail, We may specially call attention to an extension of the 
notes on lighting and Switching, which are iltustrated with what the 
editors term "- contro] diagrams ” as distinct from " circuit diagrams." 
sew sections are those dealing with the classification of switches and 
m anda wire and lamp table dealing with conductors up to 7/16 

WG. The master switch circuits have also been rearranged and 
Properly classified, 


Es n encouragement should be given to the movement for better 
conn E by the list of holders of advance grade certificates in the 
iib. dde which Messrs. Lundberg have been instrumental in 
fin oag, and carrying so vigorously to a practical issue. In 
can commending the publication to our readers, we cannot refrain 
t oun NE Its many good qualities, and we must also congratulate 
tis i We upon the clearness of the diagrams and other illus- 
nad E We would offer the suggestion that specific reference be 
for the circular Porcelain Interiors such as are used in ceiling blocks 
ow] n of ceiling fittings, both of the direct and indirect 
roses is ce Bere Patterns. Although these interiors resemble ceiling 
widely k 9 their terminal arrangements, we feel that they are not as 
mig it 2 nown as they might be. Illustrations of typical exainples 
"e ie edr in the section which gives illustrations of switches, &c., 
they ish. A Representations of Switches, &c., in Diagrams ”’ ; 
Such pon i i. classitied either with the ceiling roses or separately. 
batur ran interiors are common in conduit wiring where they fit 
füstened vo s ceiling outlet box, but where a wooden patress is 
ceiling b o the ceiling and conductcrs enter Írom the back such a 
& box would not be cmployed, at any rate not for ordinary 

e wiring. 


Neon A. P. Lundberg & Sons, Liverpool-road, London, N., will 
oM p J & copy of this bcoklet on receipt of 7d., or will be pleased to 
ard a syllabus without charge. 


bæ 
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PORTABLE ELECTRIC WELDING PLANT. j tm 


| The art and practice of electric welding has now reached such a 
successful stage that any introduction to it as such is superfluous. 
With the experience that has-been gained many points which all 
make for success or failure have presented themselves, and those’ 
firms who have made the closest study of the problem are naturally 
reaping the benefit. ` 

. One of the points which failed to receive attention, partly no 
doubt on account of additional cost, was that of engine power, and 


c£... SIDE VIEW OF PORTABLE WELDING EQUIPMENTS. 


another point, which is ofgvital importance in many situations, is 
that of portability. The Parsons: Motor Co., Southampton, have 
now produced a large number of these plants, and for light work the 
28 H.P. engine forming the 16 kw. plant is adequate. Most of the 
present orders are for the 42 H.P. paraffin engine, forming a 24 kw. 
plant as shown in the illustration herewith. One of these plants has 
just been supplied to a prominent North-east Coast firm, who them- 
selves carried out severe mechanical and electrical tests at the 
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makers' works. . The engine is of the regular Parsons paraffin type, 
fitted with high-speed enclosed sensitive governor, which is one of 
the details that has made their plants so successful. The dynamo has 
a special winding for the work to be done. The chief feature of the 
plant is that it is entirely self-contained. 

The fuel tank is carried on the upper frame, and contains paraffin. 
The engine is water cooled. The electrical instruments, comprising 
switches, fuses, special resistance, voltmeter and ammeter with all 
their wiring, are mounted complete in position. The engine and 
dynamo are both mounted on a channel frame of heavy section, 
which is itself welded, and the upper frame is carried by six stout 
columns having eye bolts for slinging the whole plant. The plant 
is started up with the ordinary starting handle at the forward end, 
and the handle when not in use rests on suitable brackets. 

The dimensions of all bearings, &c., are over and above the require- 
ments of Lloyd's and the Board of Trade for marine work. The 
plant is started on a little petrol to warm up the vaporiser, but blow 
lamps can be used instead of petrol. The normal revolutions are 
850-900 revs. per min., which is moderate, and tends to longer life 
of the parts than in the case of high speed. Ignition is by magneto 
with the makers' timing drive, and the valves are ordinary poppett- 
type side by side in cach cylinder. 

Lubrication is by sight feed to the various bearings, making for 
simplicity and reliability. 

A plant of this description is almost a sine qua non with every ship- 
building and repairing works, but has also many fields of usefulness 
on land, and a number of plants have been fitted in vans for trans- 
porting to wherever the work may be. 


MOTOR CAR HALF-WATTS. =. 


The introduction of Mazda half-watt automobile lamps should 
have a beneficial effect on the problems of the electric lighting of 
motor cars. The lamp efficiency has been practically doubled. The 


Relative volume of light of equal intemity obtained with various types of lamps 
for same energy consumption—showing the, great advance in efficiency secured 
by the new Mazda " Half Watt" Automobile electric lamp. 


method of filament coilingzand]bunching approximates as closely as 


filament in a gas-filled bulb, is eight times more efficient than the 
carbon lamp, and, of course, twice as efficient as its immediate pre- 
decessor. The advances made are graphically shown in the adjoining 
diagram. The lamps have great mechanical strength, and the makers 
claim that they give a life equal to that of previous lamps. The gainin 
efficiency is not obtained by the sacrifice of any other desirable quality. 

The candle-powers of these new automobile lamps range from 24 
to 100, from 2 to 4amperes. We give an illustration herewith showing 
the exact size of one of the new lamps. It will be observed that the 
lamp is in appearance the same as the ordinary Mazda automobile 
lamp. 


WOTAN AUTOMOBILE HALF-WATT LAMPS. ' 


An illustrated pamphlet is being issued by Siemens Brothers 
Dynamo Works, describing their new Wotan half-watt lamps for 
motor car head lights. The lamps are of interest because they are 
fitted with helical filaments which occupy the correct focal position 
in the parabolic reflectors which are used on automobile headlights. 
The design ensures the maximum concentration of light in the most 
useful direction. The bulbs of these lamps are filled with an inert gas. 
The company offer the lamps in the sizes shown in the following table: 


ee ee ee oe ———— 


Nominal 


Bj oltage. Amps. CP Diameter | 


6 2-0 24 w | Æ 
8 20 , 32 | 50 ` 
| R 20 | 50 | 50 | HALF-WATT 
o 100 60 


MADE 


40 
q IN ENGLAND aw 


aar 
" The English standard'S. B.C., S.C.C., and B.C. caps or American 
Standard S.B.C., and S.C.C. caps can*beisupplied ,without extra 
charge. There should be'a big demand for these lamps among motor 
car users both commercial and private. 


REYROLLE PLUG ADAPTERS. 


The success with which Messrs. A. Reyrolle are meeting in the 
marketing of their protected pattern wall plugs is prompting them to 


possible to the theoretical “ point of light " necessary for efficient 
results with parabolic reflectors. The effect of this type of lamp sent us a copy of pamphlet No. 229, which describes and illustrates | 
with its sturdy filament was apparent by the increase in the number a number of these adapters which can be employed advantageously 

-—— Nl in certain cases. One of these is illustrated herewith. It shows 


offer a line of adapters for use with these standard plugs. They have | | 
how two plugs can be connected to one socket, the second plug being 


e MAZDA. Dx. y 


-B.T.H.PATENT 


Lo HALF -WATT "4 


REYROLLE Two-CIRCUIT 
ADAPTER, SHOWN SEPARA TELY 
AND IN USE, 


I. | 
placed at right angles to the other. The adapter is provided with 
the same protected terminals and earthing device which are such 
excellent features of the Reyrolle design. This form of adapter 1s ) 
available with series or parallel connections; the last named is PN 
suitable for stage lighting, its function being to admit of the intro- | 
duction of a dimmer into the particular circuit which the plug ! 
supplying. 


Fut Size View or New HALF-WATT AUTOMOBILE LAMP. 


of electrically lighted cars. It was four times as efficient as the 
carbon filament, i.e., the same light could be obtained for one-fourth 
the battery capacity, or four times the light for the same capacity. 
The new Mazda half-watt automobile lamp, with its coiled tungsten 
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EWARE. 


The TOO HIGHLY CONCEN TRATED 
The TOO MUCH BOXED-UP, i 
The TOO FIERCELY RADIANT, 
ELECTRIC FIRE. 


IT IS WRONG. 


EVEN IN THE MOST RUDIMENTARY PRINCIPLES SUCH FIRES DRY UP THE 
MOISTURE, BURN THE SMALL PARTICLES OF DUST IN THE AIR, and CAUSE 


IRRITATION OF THE THROAT and NOSE, and CONSEQUENT DISSA 
ELECTRIC HEATING generally. Q TISFACTION with 
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IN THEORY and IN PRACTICE. 


IT HAS BEEN PROVED RIGHT and 
SATISFACTORY | 


BY OVER 300 SUPPLY AUTHORITIES 
and NEARLY 10,000 ACTUAL USERS, 
during a period of two years' vigorous trial. 


TN SLOW mie SURLY 
— n y 


THE BELLING FIRE IS THE RELIABLE FIRE (see our last week's 'Advertisement), and [none 
of the profits we make go to Germany. 


Our Advertisement next week will explain some of the vital points in construction which have 
made the Belling Fire the most successful yet produced. | 


BELLING & CO., Electric Heating Specialists, DERBY ROAD.SEDMONTON. LONDON. N. 
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SUPPLEMENT to 


These Reflectors are scientifically designed. Their use avoids 
glare and the illumination is concentrated on the goods. 


Avenue LONDON. E 


«ECLIPSE? COOKERS ON ACTIVE SERVICE. 


The illustrations show ** Eclipse " electric cookers installed in the 
kitchen of the Brighton Sanatorium, and at the Central Hotel, Old 
Steine, Brighton. Both of these equipments are on the 460-230- volt 
three-wire network, and the circuits are wired up as equally as 
possible to balance each other on full load. The switchboards, 
which are supplied by the Brighton Corporation, are fitted with 
rotary switches on each circuit with high, medium, and low control. 
A pilot lamp and a double pole “ Zed ` fuse is on each circuit. 

The Sanatorium equipment is chiefly used for baking and roasting 
meats, &c., and also for simmering soups, for which latter operation 
itis well adapted. There is a large coal-fired kitchen range available, 
but often thezwork of the institution can be done on the “ Eclipse ” 
cooker alone. The CentralYHotel cooker is used practically for the 


EcLipsE RANGE AT CENTRAL HOTEL, BRIGHTON. 


whole ai the roasting and baking operations carried out atthe hotel, 
and the results obtained are, we hear, considered most satisfactory. 
The overall dimensions of these cookers are 40 in. high by 39 in. wide 
by 30} in. deep, and the current consumption is, for the oven, 4,800 
watts; grill, 2,000 watts; each of the four large size hotplates, 950 
watts, and each of the two small size hotplates, 400 watts. 

The “ Eclipse " cooker, of the restaurant type, is extra wide, double 
cased, packed with heat-resisting material, and is provided with a 
vitreous enamelled interior. Two doors, each having faced and 
polished surfaces, are fitted to the front. External casings are com- 
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Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE, 


Brass and Gopper 

ERR. Tubes, Sheets, | 
Rods, Wire, and 

CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, ti, — 


BIRMINGHAM. 


TRADE MARK. 


nm 3 | 
top are of cast iron. The equipment of a complete cooker consists Cm 
of oven with two grid shelves, a sheet-iron shelf, drip tin and meat wok. 
hook. The hotplate is’ fitted (with four 7] in. diameterYhotplates, | 


———— 
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ECLIPSE COOKER AT BRIGHTON SANATORIUM. 


two 5in. diameter hotplates, and a combined double grill and hot- | 
plate 14} in. by 105 in., the grill being provided with a drip tin and e 
toast grid. "There is also added a white enamelled crown plate. 

Patent heating elements are used throughout. These consist of 
a special resistance alloy wound on a pure mica base, the alloy 
attaining red heat without oxydisation even after long periods of 
constant use. These heating elements, mounted on a light framing, 
are assembled on each side of the oven, and are securely held in 
position by substantial screw fixings. 

The “ Eclipse" cookers are made by the Electric & Ordnance 
Accessories Co., Aston, Birmingham. 


posed of sheet steel, cnamelled ; whilst the base, doors, door frame and | 
LEWIS'S the quarterly List of Additions i siporte CIRCULATING » 


regularly to any address. It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. | F 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrary immediately on publication. 


SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. E 
136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. | 
SCI ENTI F | C Trad. *POBLIOAVIT, KOROL: Loxpor,” Técrliche! MUSEUM 1072. LI B RA RY. Uu 
Printed and Published by GEORGE TUCKER, at the Editorial ;Prínting and Publishing Offices, 1, 2 and 3, S SSUEY Court, Figet STREET, in the City of LONDON, | 
FRIDAY, NOVEMBER 6, 1914. l 
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THE 


ROUND TABLE. 


A correspondent suggests that we might form a “ Hot Plate 
Battalion.” We cannot deplete our staff any further with men 
for the colours, but we shall be pleased to confer the order of 
the Hot Plate on any electrical men who distinguish themselves 
either in Home or Foreign Service. 

* * * * 

"The Magnet " Magazine for October is essentially a war 
number. It contains the names of upwards of 630 G.E.C. 
employees who are serving the colours on sea, on foot, on 
horseback and by automobile. The company is to be con- 


gratulated. We now hope to hear of a * Magnet " airman. 
* * * * 


The adjoining photograph is reproduced from the current 
issue of “ Western Electric News," and it shows a ship's 
— biscuit signed by a number of the refugees from the company’s 
was, strangely 


works in Antwerp. The s.s. '' Montrose " 


3 p ^ "s aul eh tm atico utin ts t 
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enough, in charge of Capt. Kendal, who, our readers will re- 
member, was in command of the ill-fated " Empress of Ire- 
land.” We gather from the text matter in the issue that the 
party had a most exciting journey from Antwerp to the mouth 


of the Thames. 
! E xe * m 


A correspondent sends us the following apt remark upon our 
reference in the Round Table last week to Spagnoletti :— 

With reference to your paragraph at the head of the second column 
on p. 29 in your current impression, may we suggest that Spagnoletti 
equals a little Spaniard and, vide the coat of arms of our gallant 
Belgian Allies, “ Onion is Strength." l 

May this not be considered as additional evidence of good faith on 
the part of the firm so unjustly impugned. 


MM ÀM—— —— áÀ 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
C HEATING & COOKING APPARATUS. 


sd Write for Binder “N,” 
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OUR FILE. 
I pinned 'em together and lovingly passed 
Them tenderly on to the file, 
Expecting perhaps that I'd want 'em again 
i+ For reference after a while. 
But my eyes have grown weary—my hair's turning grey ; 
Of those papers I can't find a trace. 
The customer's dead after waiting in vain— 
Oh, our file is a wonderful place. 


No matter whatever the papers may be, 
Quotation, collection or claim, 

You may slip 'em to file and forget where they are, 
But, bank on it just the same,— 

No matter whatever the reason may be 
That you need those same papers a while— 

They'll have slowly and silently vanished away. 
Oh, "tis truly a wonderful file. 

JAMES METCALFE, in the “ Western Electric News,” Chicago. 
* * * * 

The **J.O.G." animadverts strongly on an expression which 
has been used in this column. We fear our worthy K.V.A. 
has allowed his valour to overrun his judgment in applying 
an unjournalistic term to our worthy contemporary. K.V.A. 
is a writer who invariably calls a spade a spade, but we ques- 
tion whether there is any good purpose served in upsetting 
the amenities between ourselves and our always polite, if not 
always strictly accurate, contemporary.—G. T. 

? * * * * 


Batti- Wallahs are reminded that the next informal will take 
place at 7 for 7:30, usual spot, on Wednesday next. Members 
with music and friends with regimental 
stories will be specially weleomed. 

* * xo o 
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The electrical engineer at Limerick is 
blessed with a committee composed very 
largely of stevedores. Needless to say, the 
various motions and resolutions are occa- 
sionally put and passed in the language of the 
wharf. Engineers with vocabularies must 
envy Mr. Thornhill his job at Limerick. 

* * * * 


OUR HOT PLATES. 


No. 188 to— 

Simplex Conduits, Ltd., for the following, 
remark in a pamphlet on dimming switches 
for putting two lamps in series: ^ The 
current consumption is in direct proportion 
to the light emitted at any time." 

No. 184 to— 

Those of our electrical contemporaries, who 

also fell into the trap. 
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THE “POINT FIVES." 


——— 


Mr. J. Horace Bowden (Poplar) | Mr. W. G. Pickvance (Wrexham j. 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). | Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles (Bradford). _ Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). [bone). | Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester). 
Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 
Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). . 


P aparea rian | 


"BENCO LAMPHOLDERS! 


WEATHERPROOF & HIGHLY INSULATED i 


The interiors are heavily insulated and the whole enclosed in 
a metal casing. 
GOLIATH SIZES FOR HALF-WATT LAMPS.' E 
e a ™ The Benjamin Electric Ltd., 1a, Rosebery Avenue, E.C. j 
"numm o MENS O GEM Se M MAMAS Ho 


MERE... 


SUPPLEMENT to “ The Electrician,” November 1 3, 1914, 38 


ELECTRIC MOTORS.. 


Part of Motor Shop, Stafford Worke. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ SigMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: “ SIEMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BIRMINGHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisTOL—30, Bridge Street. NEWCASTLE—39-41, Collingwood 
CARDIFF—-89, St. Mary Street. SuEFFIELD —22, High St. [Bldgs. 
GLascow—66, Waterloo Stre:t. SOUTHAMPTON—46, High Street. 
Branches in ali Principal Towns Abroad. 


DIMMING SWITCH FITTINGS. 


The ease with which a standard four-point rotary switch can be 
embodied in a standard two-light bracket or pendant is demonstrated 
in a line of fittings which Simplex Conduits are putting on the market. 
A standard Diamond H four-point rotary switch is made use of and 
in the case of the bracket is part of the wall plate, and in the case of 
the two-light fitting forms part of the cross arm. In e:ch case the 
switch is enclosed in an ornamental case with a circular ornamental 
knob. The four points of the switch give the following controls : 


Two.LiaoHr BRACKET WITH Fovg.PoiT ROTARY SWITCH. 


One light on, both lights on, two lights in series, both lights off. The 
switch is, of course, operated in one direction only—namely, clock- 
wise. The company is offering these dimming switches for bedroom 
use, also for the lighting of corridors in various institutions, hospitals, 
infirmaries, sanatoria, &c. 

It is stated in the literature which the company is circulating that 
when the two lamps are in serics and the candle-power is reduced, 
the energy consumption is directly proportional to the candle-power 
emitted. This is, of course, incorrect, as the effici. ncy of the metal 
filament lamp falls off very rapidly with the reduction in voltag . 
This was point:d out by Mr. A. C. Jolley in THE ELECTRICIAN, Aug. 
13 and 20, 1999, in an article in which the resulta of a number of 


intersting exp^riments w.r? collated and pres^nt^d in 8?verol 
interesting curves. One of these tests, taken on a 55 watt, 100 volt 
metal filament lamp, showed that at 100 volts the watts por candle. 
power were in the neighbourhood of 1:5 and that at 50 volts they had 
increased as much as 8-5 watts per candls. This loss of efficiency is 
accompanied by a very coasiderable fall in candl»-power. Mr. Jolley 
showed that the light emitted by the 55 watt, 100 volt lam, 1eferred 
to at 100 volts was about 36c.p., at 50 vo'ts th s hadfa'len to about 
2-5 c.p. If these figures are taken in conjunction with the two-light 
dimming switch fittiags referred to above, it will be seen that two 
100 volts lamps giving 36 c.p. at normal voltage at an efficiency of 
1-6 watts would consume 115-2 watts. When put in series, with the 
voltage at the terminals of the lamps halved, the candle-power 
emitted is only 2-5 p.r lamp, that is, 5 c.p. in all, and with the effi 
ciency at 8-5 the energy consumption is 42:5 watts. These figures 
go to show that the energy consumption is a very long way from being 
:1 dircet proportion to th: candl.-power emitted. It is only fair to 
the public that they should not be misinformed in this matter, and 
doubtless Messrs. Simplex Conduits will modify the statement 
to which we refer. 


JACKSON COOKING AND HEATING APPARATUS. 


The Jackson Electric Stove Co. have adopted a system of card 
catalogues which should materially assist prospective purchasers in 
leep/ng the information regarding their’ products conveniently on 
hand. The company is well known as manufacturers of cookers for 
both restaurant and domestic service. We understand that they 
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JACKSON Kep Hor FIRK. 


are prepared to quote for both large and small cooking installations. 
Their standard domestic cooker is fitted with an oven 20 in. high by 
14 in. wide by 13in. inside. This has a maximum loading of 2.0% 
watts in three heats, full, half and quarter. Surmounting the n 
is a grill 11 in. by 8 in., loaded to 1,300 watts, and on the top of the 
cooker are two boiling rings, one 8 in. and one 6 in., loaded respec 
tively with 1,250 and 850 watts. 4 The weight of the cooker complete 
for shipment is 376 1b., and the dimensicns for shipment are 3 ft. 1 n 
by 2 ft. 3in. by 2ft. 2in. The overall measurement of the py 
is 344 in. by 244 in. by 22} in. projection, including the handle of t 
oven door and the terminal boxes. or 
The adjoining illustration shows Jackson fire No. 553. This is 0 
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i i. Below is a Bird's-eye View of the "EDISVVAN WORKS,” Ponders 
d End, Middlesex, where ALL BRITISH “ROYAL EDISVVAN" Drawn 
Wire Lamps and all kinds of Electrical Apparatus are made, employ- 
te ing at present over 2,500 British VVorkpeople. | 
: “EDISWAN” Accessories, Heaters, Fans, etc, as well as Heavy 
ir Service Switchgear and Switchboards, are all part of "EDISVVAN" 
] Manufactures. The ‘name of “EDISWAN" is well known to ithe 
e Trade as signifying a Standard Quality of the Best Material, Finish. 
D 'and VVorkmanship. 


my EVERY ATTENTION WILL BE GIVEN TO ENQUIRIES AND ORDERS. 


ILLUSTRATIONS: 


Filament Jointing. 


Glass Blowing. 
Turret Shop. 
Foundry. 


PWN = 


Stores. 


CATALOGUES FROM THE 


EDISON & SWAN U.E.L. CO., Ltd., 
PONDERS END. MIDDLESEX. 
London Showrooms: 
123-125, Queen Victcria Street, E.C., & 71, Victoria Street, S.W. 
Phone» 520 Enfield. BRANCHES IN ALL PRINCIPAL TOWNS. 


Fully Licensed under British Patents Nos. 21 513/06—27712/03 and others. 
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SLIDING | 
RESISTANGES 


Hil these are now made at 
OUR OWN WORKS. 


Largely used. by the Admiralty, 
War Office, and Postmaster-General. 


ISENTHAL & C0. 


(DEPARTMENT 4) 


Denzil Works, Neasden, London, N.W. 
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the red-heat type, and the michrome resistance material is wound on 
fireclay bars which the makers claim become red hot right through. 
Immediately behind the bars is a sheet of bright aluminium, which 
acts as a powerful reflector and also it tends to fill in the dark spaces 
between the bars so that the whole front of the radiator appears 
bright and glowing. It is stated that if water is spilt on the bars they 
are not affected. The fire is made in 2 kw.. 2} kw. and 3 kw. sizes, 
with three-heat control in each case. It is 22 in. high by 40 in. wide 
by 6 in. projection, and the weight complete is 28 ]b. 

Those of our readers who have not been put on the list for the 
Jackson heating and cooking apparatus card should apply to the 
company at Blandford.strcet, London, W. 
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THE RETORT COURTEOUS. 


We have received the following letter from the Jackson Electric 
Stove Co., and doubtless it will be read with some interest. It has 
been dictated by Mr. E. E. Sharp, one of the directors of the com- 
pany :— 

Dear SiR: We flatter ourselves that the beginning, at least, of 
Messrs, Belling’s advertisement in your last issue is aimed at us. 
We do not know why they should be nervous about our radiator in 
view of their very definite opinion that “it is Wrong even in the 
most rudimentary principles," and that their own fire is " right in 
theory and practice." — If these two statements are correct engineers 
will have the necessary intelligence and training to see it for them- 
selves. Of course, one may feel some doubt of Messrs. Belling's 
ability to speak from the theoretical side if they really mean to 
imply, as it seems from their wording that radiant heat dries up the 
moisture in the air and causes irritation of the nose and throat. 
Surely they have heard of, or seen, the sun ? And they might have 
known that a coal fire, which is admittedly satisfactory on these 
two points, does its work by radiant heat. Perhaps the idea is that 
there are certain proportions of radiant and convective heat which 
are the only right ones and that only the advertisers know what 
these arc. 

We don't know at whom the paragraph about profits going to 
Germany is aimed, and we shudder to add one more to the many 
claims of being wholly British, but we really are—every shareholder 
and every employé. 
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There is one other thing that perhaps we shall have an explanation 
of later on, and that is the statement that “ radiant heat thrown in 
every direction makes excellent toast." One would have thought it 
better to throw the radiant heat in the direction of the toast ' 

Finally, cannot we carry on this business without accusing cach 
other's apparatus of being bad for the public ? Let us be agreed that 
all electric heating is good, but that each manufacturer knows better 
than the other fellow how to make radiators. "That will still leave us 
lots to say in our advertisementa. 


EDISWAN FIRES. 


In spite of the ravings of the Electricity Supply Memorandist in 
the " Journal of Gas Lighting” against everything electrical in 
general and the electric fire in particular, steady progress is being 
made among electricity consumers with this class of heater. The 
argument of the gas fire bigot is that every electric fire is & pro- 
spective advertisement and a certain forerunner of the gas stove. 
This is a very futile and cheap form of argument in any case, and 
with the electric fire the evidence is all in the other direction. Users 
of gas stoves and fires who have seen electric fires in use have come 
to the conclusion that they acted precipitatelv in putting in gas 


EpiswAN HEATER IN THE DrawinG Room, 


They find that, the protestations of the gas salesmen notwithstand- 
ing, the gas fire does smell, is dangerous to use and will light back " 
an unexpected and unpleasant manner. The circulation of a few o 
these facts about the gas fire, and in conjunction with them a distribu- 
tion of such leaflets and booklets as the Edison & Swan Co. have 
prepared about their fires and radiators, will help to give the idera 
correct idea of the merits of the latter over the gas fire. It must 


EpISWAN HEATER IN THE STUDY. 


remembered by electrical contractors that the public is UR 
being fed with so-called facts regarding electrical apparatus p ri 
large army of gas-advocates which is operating in all parts : his 
country. They should spare no pains to send out literature of t ii 
class to all the customers in their districts. They need not, m 
the gas campaign is very vigorous, make specific reference to gas. Wh 
they should always be on the qui vive, and make note of places mt 
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Buying and selling Light 


When a consumer comes to purchase electric lamps from you he 
doesn’t really want lamps—what he wants is light. If he could 
get light without lamps, he would. Lamps are the necessary 
means to that end, as on them alone depends the light obtained. 
That being so, and bearing in mind that it is light the consumer 
wants, do you not see how important it is to recommend lamps 
which, by their brilliancy and sustained candle power, will 
ensure his greatest satisfaction? Mazda Drawn 
Wire Lamps are lamps with every desirable 
feature embodied—and all lamp weaknesses 


carefully eliminated. 


They are British made in Rugby. 


THE BRITISH THOMSON-HOUSTON CO., LTD., 
MAZDA HOUSE, 77, UPPER THAMES ST., LONDON, E.C. 
Branches: Manchester, Birmingham, Leeds, Sheffield, Newcastle, 
Middlesbrough, Glasgow, Swansea, Cardiff and Dublfh, 
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which gas fires are installed, remembering that the householder is, 
almost surely, a prospective dissatisfied consumer. 

The illustrations herewith are taken from a new booklet which the 
Edison & Swan Co. will be pleased to forward to interested engineers. 
It deals with Ediswan (quartzalite) radiators and fires, and explains 
by popular illustrations how serviceable these heaters reallv are. 


RIP VAN WINELITE. 


If Thomas Alva Edison, in his laboratory 35 years ago, had fallen 
into à Rip van Winkle sleep and re-awakened to-day, what surprise 


Ye ANCIENT ELECTRIC LicHr. 


he would have manifested as he glanced from his first lamp, with its 
carboned paper filament, its 16 c.p. requiring 100 watts of electrical 
energy to emit, and compared this effort with the 100 watt half-watt 


MODERN Harr-waATT LAMP. 


lamp of to-day, which gives 200 c.p.—12 times the light for the same 


energy or cost. He would have been most astonish scel 
A á | ed then of seeing 
a modern 1,500 watt half-watt lamp giving 3,000 c.p. ! " 
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THE WIRUM GIRL.’ 


It is some time since Brimsdown Lamp Works issued a show card, 
and we think that their production for the ensuing season will be 
much appreciated. The adjoining illustration gives a general idea 
of the scheme which has been adopted, though, of course, the colour 
scheme is not included, and a considerable measure of the effect is 


BRITISH 


We understand that the card is available from the company 
both for window display and for postcard use. Doubtless the Wirum 
Girl will become as popular as the Brimsdown John Bull. Those 
who have not received a supply of these cards should apply to the 
head office of the company, Kingsway House, Kingsway, London, 
W.C. 


lost. 


CURRENT TRADE LITERATURE. 


Quite a large budget of trade publications has reached us during 
the past week. These signs of activity in industrial and commercial 
circles may be regarded with considerable satisfaction at the present 
time. They tend to show that business is at any rate generally 
normal, and in a number of cases exceptionally brisk. 

Elevating Machinery.—Messrs. E. A. Reed & Co., 14, Victoria- 
street, Westminster, London, S.W., are issuing the 1914 edition of 
their catalogue which generally illustrates and describes their 
standard lines of chain conveyors, box elevators, shaking conveyors 
and screens, slack conveyors, bottle and labelling conveyors. ele- 
vators and conveyors for sacks, bales and packages, gravity roller 
conveyors, push plate and band conveyors. The company also 
specialises in steel buildings, and are prepared to quote for structures 
which would be suitable for substations, coal stores and similar 
erections which may be required by central station engineers. 


“ Ediswan " Lists—Two new catalogues are to hand from the 
Edison & Swan Co. One of these deals with “ 'Tubolite, yan illumi- 
nation material which is recommended for shops, desks, showcases 
ind outline lighting generally. There should be a goodly call for 
this class of accessory among shopkeepers at the present time, anc 
it will be helpful in enabling them to light their windows without 
throwing à superabundance of rays on to the pavement. The other 
list deals with '* Ediswan " accumulators, a full range of which 18 
described, priced and illustrated. The company call special atten- 
tion to the portable cells for ignition purposes and for motor car. 
light car and motor cycle lighting. ] 

Instrument Catalogue.—Messrs. Landis & Gyr, Elgee Works. 
Stonebridge Park, Willesden, N.W., send us their complete price 
list of electricity meters for alternating-current and direeteurm o. 
circuits. , These include a prepayment meter, meters for specia 
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tariffs, and also a number of testing equipments for all classes of 
meters. The list includes a range of instruments, transformers and 
à number of interesting induction type wattmeters, both of the 
stationary and portable patterns. These latter are fitted with an 
ingenious reverse reflecting arrangement, which brings the figures 
on à horizontal disc into a vertical plane for reading off purposes. 
The list also contains a section of diagrams of meter connections. 


Magneta Clocks.—The Magneta Time Co., 14, Soho-square, London, 

-C., are issuing a complete list which describes in detail their system 
of electric clocks, for which they claim certain unique patented 
features, the principle of which is the entire absence of any kind of 
battery. These clocks have been installed in public buildings, 
business houses and industrial establishments both in London and 
the provinces, also upon a large number of steams. A list of the 
latter is given on the concluding page, and we notice that the ill- 
fated “ Titanic " still appears in the list. 


Edison Accumulators.—Those central station engineers who are 
Interested in the electrical vehicle will find the new Edison Battery 

ulletin No. 1,011A an instructive publication. It goes fully into 
the characteristics of the Edison battery, describes the various types 
made, and gives technical particulars of voltage analyses, rating, 
Internal resistance, output and efficiency, retention of charge, tem- 
perature, spocific output, endurance under abuse and endurance in 
Service. In almost every case typ.cal curves are given which explain 
graphically the various points dealt with in the text matter. The 
curves relating to endurance in service will be examined with con- 
siderable interest. One of these shows the results of an endurance 
test, the conditions of which were at least three times as severe as 
those likely to b» experienced in normal duty. Another curve shows 
the capacity of a set of cells after 30,000 miles of service. Three 
curves are given which show the capacity when new, the capacity 
after 15 months’ service, and the capacity after four years’ service. 

he result as shown in the actual discharge curve rep:esents an out- 
put of more than 125 per cent. of rated capacity after four years of 
use in à ono-ton truck, averaging about 28 miles per day. The com- 
pany inform us that they will be pleased to send a copy of this 
bulletin if interested readers will send their inquiries to Edison 
Accumulators, Duke-street, London, S.W. 
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LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


TE L E PHONE: 6323 HOLBORN. 
GRAMS: ‘“‘FERRYDOM, LONDON." 
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KINETIC ENERGY OF AN ELECTRIC VEHICLE. 


In some mountain electric railroads of Switzerland using three- 
phase induction motors these machines are utilised as generators 
when the car is descending, so as to help drive some other car on the 
ascent In the great majority of cases, however, says “ Electrical 
World," electric vehicles make no attempt to regenerate on the 
downward path. When they go up they work, but when they J 
down hill their energy goes to swell the entropy of the universe, i 
they abandon themselves to their gravitational fate. Mr. T. H. 
Schoepf, in a Paper read before the recent convention of the Electric 
Vehicle Association of America, pzoposes to utilise some of the 
wasted energy of descent in hilly districts, and on dela di 
battery cars, by re-charging the battery when going down hill. i I8 
plan has, of course, been tried before in its broad features, but n- 
generally been considered not worth the extra complexity. ' a 
author proposes, however, to accomplish the result with only oM 
extra contacts on the controller and with the addition of an exciter 
battery of three storage cells. The advantages claimed n a 
increase in vehicle range, in average running speed and in p" ule 
speed. It is evident that, granting all that the author claims, i ere 
is a certain degree of hilliness within which it is not worth whi i is 
introduce the regenerator elements. The only question on 7 ieh 
serious difference of opinion is likely to manifest itself is just 10w 
much hilliness there must be before the device becomes worth while. 
It seems very reasonable that it should be worth while on the up- 
and-down roads, but those who live on hilly country should not blame 
the flatlanders for being unregenerative in their vehicles. 


A CORRECTION. 


We regret thas in the illustrated article on “ Eclipse . cookers E 
Brighton in our issue of the 6th inst. on p. 36, the titles for the 
illustrations were transposed. The view showing the pu 
equipment at the Brighton Sanatorium should have for os title 
“ Eclipse " cooker at the Central Hotel, Brighton, and vice versa. 
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WALL PLUGS, FUSES AND 
DISTRIBUTION BOXES 


TO HOME OFFICE 
REQULATIONS, 


HEBBURN- 
ON-TYNE. 


& CO., 
LTD., 


HOLOPHANE ILLUMINATION. 


| We hope that electrical contractors and installation engineers 
venerally will obtain a copy of the new brochure which Messrs. 
Holophane, Limited, have issued describing their system of illumina- 
tion as applied to modern electric lighting. The broad facts which 
are set out in the opening pages of the publication and which em pha- 
aise the importance of using thought and care in every lighting 
installation, require to be more widely known. We appreciate the 
excuse which the electrical contractor almost invariably makes 


PROGRESSIVE STAGES OF THE FIXING OF THE NEW HoLOoPHANE GRIP 
RiNG GALLERY. 


when it is suggested that he is indifferent to scientific methods of 
lighting. 
upon the individual ideas which all householders in particular 
cherish almost as much as the national tradition. He forgets that 
many of the changes which have been made in household comfort and 
also in other walks of life are directly attributable to the breaking 
down of prejudice and the upsetting of tradition. He must keep 
hammering away at the public with scientific methods of illumination, 
and the more he hammers the more certain will the ultimate result 
become. In this work he is assisted to an enormous extent by the 


HororHANE Grip Rixa GALLERY. 


producers of the illumination accessories which make for bettee 


lighting. He cannot complain of any lack of support in this direc- 
tion. ‘The pioneer work on behalf of improved lighting was entirely 
associated with Holophane glassware, and although various other 
forms of good lighting glass have been put forward in recent ! years 
the Holophane material remains exceptionally popular. Z Ix 

The publication to which we refer above contains, in addition tə the 
opening remarks explanatory of the Holophane system, a number of 
illustrations, tables and curves of standard lines of Holophane glass- 


He endeavours to argue that it is impossible to trespass - 


44 


E. SHOWELL & SONS, LTD., 


as STIRCHLEY, BIRMINGHAM. 
GERMAN TRADE WAR. 
We are open to quote for any articles hitherto 
5$ MADE IN GERMANY ? in Brass, Copper, 
Steel or Aluminium, whether cast, stamped, pressed, 


drawn or automatic turned parts, 


If you will send your enquiries we will quote you 
prices, and any goods not in our province we will 
indicate a likely source of supply. 


TQ 


—L———el 


Sole Agent for the Electrical Trade -— 
LIONEL ROBINSON, 


3, STAPLE INN, 
LONDON, W.C. 


TELEPHONE: Holborn 0323 


ware. These include the stiletto type, the residence type, the 
~ collar ” type, diffusing globes and pines, reflector bowls, miniature 
bowls, spheres, hemispheres, and a variety of galleries for supporting 
the various types of glassware at the holders. Amongst these we 
may mention the grip ring gallery which is made with 2} in. neck. 
This gallery has been designed to overcome the difficulty of fixing a 
deep gallery to a lampholder. It is generally impossible]to get a 
sufficient number of fingers within the confined space of the neck of 
the gallery to turn the shade ring round. With the grip ring gallery 
it is only necessary to drop the shade carrying ring into the con- 
tracted part of the gallery and secure it by the fourth screw, and then 
thread the combination ring and gallery to the lampholder. This 
refinement will be much appreciated by the general public. The 
Holophane lumeter, which is a simple portable and accurate instru- 
ment for measuring candle power, is described and priced in the con- 
cluding pages of the book. A copy of this interesting publication. 
which incidentally is printed on non-glare paper, that is to say, dull 
art, may be obtained on application to the company at Carteret- 
street, Westminster, London, S.W. 

We are asked to remind our readers that Holophane glassware is 
made in England. 


ji EJ 

The adjoining illustration shows a small pattern of electric furnace 
for heating the points of small iron bars. The furnace consists of 
two tubes, which are heated by concentric elements, each loaded to 


1,000 watts. The furnace must be switched on about a quarter of 
an hour before it is required, at the end of which time the desired 
ze. Tah a s eT 
ie 


temperature will have been reached. The barsjto be heated are e 
$ in. thick, tapering off to a point about 23 in. from the end. 
furnace is mounted on a cast-iron base, below which is the iine 
switch which gives the desired heat regulation. It is being P" 
the market by Crompton & Co. l 


P i : ^ . * * 
rinted and Published b; GEORSE TUCKER, at the Kditorlal Printing and Pubilshinz Offices. 1, 2 and 3, Sauisoury Court, Fresr Street, in the City of LONDON: 
FRIDAY, NOVEMBER 13, 1914. 
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THE 


ROUND TABLE. 


Event of the Week. —The “ Fluvent " Fuse System. 
E E. n tk 


Describing the making of Wirum lamps at Brimsdown, “ The 
eee ee I ei 
Illuminating Engineer " refers to the filament as being “ pushed 
3 . . LI f é o 99 
out " as distinct from the process of being * drawn cut.” The 
phrase seems worthy of adoption in the company’s advertise- 
ments. 
* * * * , 
Apropos cf the above, the Wirum Girl has caught on. She is, 
however, perfectly safe, because she is inside the bulb which 
presumably is filled with an inert gas. 
* x x * 


The wintering of the Navy in the North Sea will evidently be 
cheered, not with gas stoves, but with clean. cheery Ediswan 
(Bastian) electric fires. The adjoining composite illustration, 


sent us by the Edison & Swan Co., must not be regarded as an 
attempt to boil the North Sea, but as illustrating the large num- 
her of their fires which are being sent out“ on active service.” 
E ko ox ie 
A ecrrespondent suggests that a certain manufacturer of 
electric fires will be able to make excellent toast when he 
squares R twice. * á M " 


We regret that we cannot obtain for a ecrrespondent any 
official confirmation of the rumour that the Gas Light & Coke 
Co. have ordered an electric battery vehicle for the use of their 
mantle maintenance department. 

x x * $ 

Mr. Beaver may rest assured that his Paper on “ Electric 
Cables ” before the Inst.E.E. cut a trench through a good many 
preconceived notions on the subject, and mains engineers will 

e grateful for brighter prospects of more sleep. 


FERRANTI LTD 


Central. House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
C HEATING & COOKING APPARA 


Write for Binder “‘ N,” 


uo 


—MsÁ ICE 
E e ocn RP NEN 


No. 185 to— 


A correspondent, whose initials appear in the corner of the 
adjoining advertisement, Suggests that the announcement 
should be used by dealers having a stock of over-run lamps 
which they are anxious to get rid of. The name of the lamp is 


TO CORPORATIONS, "BUS CO.’S, Erc. 


WAR! 


PAINT YOUR LAMPS BLACK ? 


WASRUM 
LAMPS 


automatically blacken. Users absolutely indemnified. 


WHY 


as —— — 


The more they are used the blacker they get. 


SEND ENQUIRIES AND ORDERS TO 


GERM & Company, 


VS, KING WILHELM STREET. 


a little risky. but otherwise the “ ad." is quite apropos of the 
lighting restrictions now enforced in the metropolis and all 
larze cities. * " " * 

From the “Agony Column " of “ The Times":— 

EDISON THE SECOND!—A BELGIAN GEN. 
TLEMAN seeks wealthy person totake an INTEREST - 
in his numerous INVENTIONS in order to make them 
marketable and to continue his researches. No agents. 

Here is a golden opportunity for the lead 
battery people. 

* * * * 

Congratulations to Mr. A. C. Cramb upon the 
arrival of his electric coupé. He looks very 
business like in it, and the local gas company 
should get. Y pres as soon as the vehicle starts its 
regular rounds. 

* * * * 

The new taxes on the * 'arf pint," as well as 
tea, will be resented by stokers and switchboard 
attendants respectively in electricity works all 
over the country. 

* * o 0x 


OUR HOT PLATES. 


" Tommy " Roles for his very patriotic address as Chairman 
of the Yorkshire Local Section. 


THE ‘POINT FIVES.” 


— — 


Mr. J. Horace Bowden (Poplar) | Mr. W. G. Pickvance (Wrexham js 
Mi. W. H. Cooke (Luton) | Me RE Bodden E Aia) 

. W. H. Cooke (Luton). . S. E. n " 
Mr. T. Roles ( Bradford). | Mr. H. " Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidse Pains l | Mr.J. W. Beauchamp(West Ham). 
E 3 E cer pc (St. gly | -> 1 H. gend facis i 

. Reading). ; . C. Furness ol). 

Mr. J. W. Hano (Yorke — | Mr. C. M. Shaw (Worcester). 
Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield), 
F ! Mr. Frank Ayton (Ipswich). 


. F. W. Purse (Carlisle). 
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| 
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NEW A.C. CATALOGUE. 
Do you want a Copy ? 
IGRANIC ELECTRIC CO., LD., LONDON & BEDFORD. 
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SIEMENS 


ELECTRIC MOTORS, 


Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HEAD OrFice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ SigMBRALOs, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: “ SigMoToR, CENT., LONDON.” 


HOME BRANCH ADDRESSES: 
BinMINGHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisTOL—30, Bridge Street. NEWCASTLE—39-41, Collingwood 
CARDIFF—89, St. Mary Street. SaEFFIBLD —22, High St.  [Bldgs. 
GLAscow —66, Waterloo Street. Sou THAMPTON —46, High Street. 
Branches in all Principai Towns Abroad. 


LARGE REGULATORS. 


For the regulation of the exciting current of large generators two 
forms of regulator are in vogue, the first frequently known as the 
rectangular type and the second the tace-plate or circular type. The 
choice between these two patterns is a matter of the local condition 
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Brush Coxtact Exp or REGULATOR. 


and of the preference of the engineer. The G.E.C. construct both 
patterns, of which they have recently brought out some new designs. 
The illustrations show the latest form of G.E.C. rectangular type 


regulator which presents certain features of interest. ‘ In this regula. 
tor the resistance is composed of resistance strip though when'the 
characteristics of the generator permit '' unit " type wire resistances 
areemployed. The design includes unique features and the difficulties 
operating engineers have met with in the past with strip resistance: 
are overcome. The expansion and contraction of the strip brin»: 
into play large forces which frequently buckle the framework of t^e 
regulator. To take these stresses, the framework is built up of mild 
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REAR View oF REGULATOR, 


channel steel, braced and supported at every point where the stresses 
are likely to be heavy. A further souree of trouble which has been 
experienced has been the sag of the strip, and means have to be 
provided for adjusting the strip tension. The G.E.C. state that they 
give individual adjustment to each turn of the strip, instead of 
providing only one adjustment for the whole length. In this way 
the tension on any turn of the strip can be rapidly a!tered in a few 
seconds, 

These regulators have to carry heavy currents, and the design of 
the contact brushes is a matter of importance. Steps have been 
taken in the present design to give the brush self-aligning character- 
istics, and by means of two sets of screws the pressure on the contact 
and the position of the contact brushes can be adjusted independently. 
The illustrations show a regulator for a 5.000 kw. Witton turbo- 
alternator. 


HAULAGE MOTORS. 


Specialising in the production of motors for colliery work, we 
understand that the G.E.C. turn out annually a number of large 
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600 H.P. WirroN Motor Drivina HAULAGE GEAR. 


motors for driving haulage gears both in this country and abroad. 
A typical example of their recent practice is shown in the accom- 
panying illustration depicting a Witton motor driving a haulage gear 
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Increased Sales-Greater Profits 


You can make the Lamp Department of your 


business a source of great profit if 


stock and sell the right lamp 


POPE 


'ELASTA: 


“LAMPS 


offer undoubted advantages to the ( ontractor. 


Thev possess all the essential qualities - 


Strength — Brilliance — Economv 


Life, plus a liberal margin of profit for vou. 
——— | ———————— . 


Write for full particulars. 
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POPE’S ELECTRIC LAMP CO, Ltd., 


Also Makers of all Types of Carbon Lamps, 


HYTHE ROAD, WILLESDEN, L 


EF 


Telegrams E a Planeta y, Ken sal, if TA Jo yy.” Y | 


ELASTA Lamps infringe no Patents and our indemnity 


holds good. 


supplied to a large North of England Colliery. This motor has a 
capacity of 600 H.P., and is directly coupled to a large main-and-tail 
haulage gear constructed for drawing its load at a mean rope speed 
of 10 miles an hour. The motor operates on a 3,000 volt, 40 cycle 
three-phase supply, and runs at a speed of 400 revs. per min. Its 
slip-rings are enclosed in flame-proof covers. The gearing between 
the motor and the drums is of steel, with machine-cut double helical 
teeth. The rolls are 6 in. diametec, width between flanges 3 ft., and 
the diameter of the flanges 9 ft. The drum shaft is 12 in. in diameter. 
A steel bedplate is provided of special strength.- The operator sits 
upon a separate platform with all the levers in convenient positions. 


= -— —— 


A FURTHER REJOINDER. 


Evidently the makers of electric fires are disposed to take 
Belling & Co.'s advertisement in our issue of November 6th seriously. 
or otherwise according to taste. The letter below hes come to hand 
from Ferranti, Ltd. : 

“ We are somewhet surprised and amused to see from Mr. Sharp's 
letter teferring to Messrs. Belling's Electric Fire advertisement, that 
he 18 of the opinion that Messrs. Belling were aiming at the Jackson 
Radiator, because we had the impression that our fire was referred to, 
and we are now wondering how many other people have tried ‘ the 
fit of the cap.’ We must confess that after trying it we find it a 
misfit. It is true our fire is concentrated, but we maintain it is not 

loo highly concentrated,' and by concentration we are able to insure 
longer life. 

b Similarly we claim that our fire is not ‘too much boxed up,’ 
although we intentionally enclose it to shield the heating elements 
from air currents and thus prevent oxidisation. As for being ' too 
hercely radiant,’ we should not have thought it possible to err in this 
direction, and we intend to do our utmost to make our fires more and 
more fiercely radiant without reducing their reliability. We cannot 
understand why a ‘too much boxed up fire’ should also be held 
guilty of burning dust. Surely the greatest dust burner is the 
greatest producer of ‘ raising hot air circulation,’ for the dust is 
suspended in the air, therefore—more air, more dust. We would add 
the bigger the proportion of radiant heat the smaller the heat 
Oss in the room when the door is opened. Mr. Sharp has already 
"ommented ‘on the ‘radiant heat in every direction.’ We think, 


NDON, N.W. 


" Willesden 1170. 


perhaps, there may be some mistake in Messrs. Belling’s advertise- 
ment, because we note that the arrows indicating the direction all 
point the same way." 


ALUMINIUM FACTS. 


The demand for information concerning the employment of 
aluminium for electrical power transmission has been such that the 
British Aluminium Co. have found it necessary to bring up to date 
their excellent treatise on the subject. In doing this they have 
brought the matter into line with the regulations existing in various 
countries (which, incidentally, vary considerably), and have added, 
among other things, a table of safe currents fo: overhead aluminium 
conductors, on a basis of temperature rise ; and matter dealing with 
line regulation, erection, scrap value, &c. 

The progress in power transmission by means of aluminium since 
the previous issue has heen considerable, one of the most noticeable 
instances being the Big Creek line, which delivers power at 150,000 
volts some 241 miles from its source; upon this line no less than 
2,678 tons of aluminium strand was employed The pamphlet also 
contains an extract from “The Sources of the World's Copper 
Supplies in 1913," by John B. C. Kershaw (" Engineer,” October 16, 
1914), which reads as follows :— 

Since the commencement of the twentieth century nearly 8,000,000 
tons of copper haye bcen extracted from their ores, and have been cone 
sumed in the chief manufacturing countries of the world. The value 
of this metal, at an average price of £60 per ton for the whole period, is 
£480,000,000, or nearly two-thirds of our National Debt. How long can 
the earth continue to supply this enormous amount of copper, or to keep 
pace with the increasingly rapid growth in the demand for the red metal ? 
It could certainly seem probable that within the lifetime of most of the 
readers of this article—or within the next 20 ycars—the “ known ” ore 
reserves of the existing mines will be worked out, and that unless new 
ore deposits of vast extent are discovered, copper will become one of the 
rarer and more costly metals before half the century is passed away. 
However, by that time some other metal or alloy will have been found 
to serve equally well the purposes for which copper is now used, and 
the disturbance and inconvenience caused by the rise in the price of 
copper in the marine and electrical engineering industries will be reduced 
to a minimum by the change from copper to some other metal. 


r Naturally the query is, Will this metal be aluminium ? 


SUPPLEMENT to ^ The Electric anv 


A NEW SHOP LIGHTING BOOKLET. 


eferred toa well-written publication on lighting 


Sometime ago we T (Ltd.), under the title of 


issued by the British Thomson-Houston Co. 
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DRAPERS’ SHOPS, 
[17 e ° * LE] : a P . 
Industrial Lighting." This picce of literature dealt in an instruc- 
tive manner with the illumination offmills and works, | 
We now have before us a copy of another B.T.H, book entitled 
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j Snop Lighting, which is larg`r and certainly a more ambitious 
ocument than the previous effort. The preface on the subject of 

good shop lighting reads as follows: “ Good Lighting means some- 
due mor " | 
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INTERIOR NAprERY Goops STORE. 


thing more than the provision of adequate illumination, The illu- 
mination should be adequate, but it is also necessary to make arrange- 
ments for its proper distribution and diffusion and for the elimination 


» November 20, 1914, 


48 | 


RUE ESSERE : 


(DISTRIBUTION. 
BOXES. © 
IRONCLAD [iam 

SWITCHGEAR Varadllm 


MOTOR STARTING GEAR 


FOR SHIPYARDS AND WORKS, 


EXPLOSION PROOF GEAR 


FOR MINES. 


E a ON-TYNE. | 
been successfully employed by the British Thomson-Houston Co.'s 
The booklet then goes on to consider the requirements of better 


All to Home Office Requirements, 
Ltd. 
HEBBURN- 
of glare and dazzle. All thesc points are considered in the following 
pages, wherein are described several lighting systems which have 1 
.luminating engineers in a large number of shops and department 
stores." 
lighting under the following headings: Light Intensity. Considera- | 


RESTAURANT INTERIOR. 


tions which Govern Light Intensity, Uniformity of Illumination, 
Diffusion, Quality of Light and Efficiency. 

In each of the 25 pages which follow is an illustration of a shop or 
store installation with suitable descriptive matter underneath. The 
majority of the installations illustrated were designed by the illu- 
minating engineering department of the B.T.H. Co., and all of 
them employ Mazda drawn wire lamps with the special reflectors and 
fittings developed or used by the conipany for the purpose of shop 
illumination. 

We have only to mention that this book illustrates and describes 
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THE FAMOUS “F” TYPE 
. (Quartzalite). 


EDISW AN 
RADIATORS 


EVERY ELECTRIC SUPPLY 
HOUSE OR CONTRACTOR 
SHOULD HANDLE “EDISWAN 
RADIATORS " BECAUSE THEY 
ARE WELL KNOWN TO THE 
PUBLIC AND ARE READY 
SELLERS. 


. THE FAMOUS "F'S" ARE MODELS OF 


SUPERIOR FINISH AND ELEGANT DESIGN 
COMBINED WITH THE RIGHT PRICE. 


BRITISH 
MADE 


PACKING AND DELIVERY 
FREE IN UNITED KINGDOM. 


THERE IS AN “EDISWAN RADIATOR” 
FOR EVERY REQUIREMENT. — CATA- 
LOGUE FREE ON REQUEST. 


THE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD., 


PONDERS END, MIDDLESEX. 
PHONE: 520 ENFIELD. 
London Showrooms : 123-125, QUEEN VICTORIA ST., E.C., 
Ti, VICTORIA STREET, 8.W. 
BRANCHES IN ALL PRINCIPAL TOWNS. 
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Western Fee Llocline 


weslophones 


FOR OPERATION ON EXISTING CIRCUITS 


—— 


electric light installations in 18 different trades to impress the reader 
with the thoroughness with which this important subject of shop 
lighting has been handled. It is stated that all the illustrations are 
taken by the unaided light from the lamps installed, and have not 
been retouched in any way. The B.T.H. “ Eye-Rest " system of 
indirect lighting is shown in many of the pictures, and if that system 


A JEWELLER's SHOP. 


of lighting were more widely used, then probably the housewife, when 
she gocs shopping. would find « i 
under existing conditions. 

There is one interesting 


half of which is shown pr 


‘ven a keener enjoyment than she does 


photograph of a tobacconist’s window, one 
operly lighted, and the other half lighted 


THE COVER or TRE SHop LIGHTING BOOKLET. 


in the ordinary way with bare unshaded lamps right in the line of 
vision, The illuminating engineering department of the B.T.H. Co. 
are to be congratulated on obtaining such an interesting comparison 
of before and after “ taking " proper lighting methods. 

The various methods of shop lighting—direct, indirect, semi- 


indirect, & c.—are also touched upon in the text of the book, and their 
difference ;: nd advantages are clearly explained. The offer of expeit 
assistance from the illumination engineering department of the 
B.T.H. is made in the booklet, and finally there is a tastefully. 
arranged catalogue of the various lamps and appliances referred to 
in the book. The cover is a highly artistic production, being printed 
in dark blu» and white on a Wedgwood blue cover paper. We show 
an illustration of the cover herewith, and also one or two reduced 
illustrations of certain of the installation photographs with which 
this book is so profusely illustrated. We must compliment the 
company on a most creditable production, and should certainly advise 
all our readers who are interested in the important question of shop 
lighting to apply to Mazda House, London, E.C., for a copy. 
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THE *FLUVENT" FUSE SYSTEM. 


The amount of thought and work which has been put into the 


development of fuses and fuse systems will probably never be 
known. By the action of mental and mechanical attrition the 
fusible cut-out, and particularly the pattern which is required to 
protect heavy current circuits, has undergone a process of excep- 
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Froxt View or 3-PHase “ FLUVENT” DISTRIBUTION BOARD. 


tional development. We have recorded in our pages from time to 
time the results of the efforts of electrical manufacturers in this 
direction, and, speaking generally. they are of a very high order. The 
high capacity moderate voltage fuse has in the past been a com- 
promise between length of break and safety in operation. The 
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. All types and sizes of 
Mazda Lamps are 


British made in Rugby, England 


| They are unsurpassed for 

| economy-they are brilliant, 

d and the drawn wire filament 
means strength and dura- 

|| bility. These qualities, result- 
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ing from scrupulous care in 
manufacture, ensure lighting 
satisfaction. 


Therefore, to use and recom- 
mend Mazda Lamps now is 
to ensure present and future 


Drawn wire || - satisfaction and profit. 


Electric Lamps. 


| The original 


THE BRITISH THOMSON-HOUSTON CO.; LTD., 
MAZDA HOUSE, 77. UFPZR THAMES ST., LONDON, E.C. 


Branches at Manchester. ae nin sham, Leeds, Shefticld, Newcastle, 
Middlesb: ough, Glasgow ES a4nzea, Cardiff and Dublin, 


— 


SUPPLEMENT to 


Manufacturers of 


PHOSPHOR BRONZE, 


GUN METAL, MANGANESE BRONZE, 


Brass and Gopper 

at eS, Tubes, Sheets, 

gs Rods, Wire, and 
l CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


TRADE MARK. 


extremely long fuse is at a disadvantage where three-phase circuits 
are concerned, and distribution boards require to be made up in 
triplicate. For this class of service compactness in the fuse is essen- 
tial, but this must not be obtained at the sacrifice of efficiency. The 
risks are altogether too great for the power user to run with this 
portion of his electrical equipment. | Side by side with these questions 
of compactness and efficiency is that of interchangeability. The 
attainment of this last desirable feature practically compels the 
adoption of a unit system, and this fact in conjunction with the 
others above mentioned has doubtless been kept in view by Messrs. 
Parmiter, Hope & Sugden in designing their ^ Fluvent ” fuse system. 
We were given an opportunity of inspecting one of these fuses many 
months ago by Mr. Vernon Hope, who is the patentee, and we con- 
fessed at the time our admiration for the manner in which he had 
succeeded in solving practically all the problems of the high capacity 
moderate voltage fusible cut-out. The company has now issued a 
descriptive booklet which gives full details and clear illustrations of 
the fuse itself and the manner in which it is built up with its acces- 
sory contacts and terminals to form a distribution board. 

The essence of the system is, of course, the fuse. [t is of the tubu- 
lar pattern, and is unique in that the fuse wire is drawn diagonally 
across the tube instead of straight down the centre of it. It passes 
through small holes from one contact to the other, and the ends are 
secured to terminals which are attached to the contact plates ; 
these latter differ from previous fuse construction in that they are 
at the side of the porcelain fuse body instead of at the ends. [t has 
been shown in a number of tests that the fuse at the moment of 
blowing tends to blow the are away from the contacts instead of 
towards them. This unique construction complies with the first 
requirement of a short break and a compact fuse. It confers the 
further advantage of reducing the watts loss in the fuse wire and also 
the mass of metal to be volatilised on short circuit. 

Obviously the ordinary fusing tables would be unsuitable for a 
fuse of this pattern, and to overcome any difficulty in this matter the 
hottom of the porcelain block fuse holder is inscribed with a fusing 
table from 15 to 220 amperes. Another feature of the © Fluvent ” 
fuse is that the size of the holes through which the wire is threaded 
limit the size of fuse wire and prevent over-fusing. The makers call 
attention to a further useful feature. Proper fuse wire in air reaches 
dull red heat at about 75 per cent. of its blowing current, but in the 
“ Fluvent " fuse it reaches this temperature at 89 per cent. of its 
blowing current, Motor installation engineers will appreciate this 
point. It will be seen from the illustration, which is a front view 
of a three-phase distribution board, that the fuses are extremely com- 
pact and that their construction admits of their being removed 
without fear of shock. It is possible to use the fuse as a switch, the 
effect of the solid block of china between the contracts being to blow 
out the are when the fuse bridge is withdrawn. 

With the  Fluvent ” system distribution boards of almost any 
size can be built up with unit pieces to any desired number of ways, 
but the makers offer complete boards in cast-iron boxes of 3, 5, 7, 9 
and 11 way, either double or triple-pole in the 10 to 100-ampere size, 
and 2 and 4 way double and triple-pole in the 15 to 300-ampere size. 
The terminal arrangements are extremely compact, and admit of the 
introduction of the main cables and the sub-leads in a straight line. 
Where desired, sealing chambers and glands can be provided. It is 
also possible to make up the boxes with links instead of fuses, the 
contact plates of the fuse bridge being coupled together. 

The fuse itself is offered in two sizes only at present, the standard 
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carrier being used for currents from 5 to 100 amperes, and the larzer 
carrier from 15 to 300 amperes. In each case the fuse tables at the 
beck of the fuse give all wiring details. 

We understand that a copy of this interesting list will be supplicd 
on request by Messrs. Parmiter, Hope & Sugden, Hulme Electrical 
Works, Manchester. 


BOILER PLATE CUBICLE TYPE SWITCHBOARDS, 


A recent example of a larze amount of switchgear compre3sed into 
a small space is shown in tne accompanying illustration. It is a 
boiler-plate cubicle for alteraating-current work supplied by the 
G.E.C; t» an important firan in the Midlands for whose works the 
sume company are undertaking the complete electrifications. This 
firm tikes great pride in its works, and insists upon the highest quality 
gear being installed throughout. Two such boards as that shown 
had t5 he placed in a cramped position, the dimensions being so small 
that t vo panels had to be mounted direct!y over each other. Being 
composed of boiler-plat» cubicles, it was necessary to provide in. 


SUPERIMPOSED BOILER PLATE CUBICLE PANELS. 


spection doors, which gave not only a good view of the interior but 
enabled work to be carried out inside the board should it become 
necessary. A number of doors are provided for this purpose, and 
although many of the doors had to be utilised to accommodate the 
instruments, the opening and closing of the doora, which will not be 
of great frequency, will not result in any damage to the instrument: 
In the interior of the board, too, the whole of the gear had to be 
compressed, and this has been accomplished without any material 
reduction in the factor of safety. The whole of this board is of 
G.E.C. construction, including the switches, instruments, instrument 
transformers, fuses and tumbler switches. 


Why not a space like this 
under reading matter? ‘The 
cost is purely nominal. Let us 
quote you. 
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The latest Durtnall effort, “ Nil Desperandum,” was repro- 
duced in full by one of our contemporaries last week. It con- 
tains a single sentence which occupies no less than 19 lines. 
The reader needs to be fitted with the “ Paragon ” forced 
THE draught system to give it utterance in one breathy 

| * * * 

Mr. Venner's artistic green glazed brick office front in Old 
Queen-street, S.W., has caused the place to be mistaken for a 
dairy, an under taker's and a publie house. Since it received 
an emergency call from an over-full member of His Majesty's 
forces he is thinking of designating it “ The Sign of the V 


ROUND TABLE. 


Notch." 
[m * x x R 
t Bes Among the unknown optimists in the ranks of engineering Mr. Frank. Ayton sends us an illustration of the ' Sign of 
salesmen a high place must be given to the man who went to the Electric Vehicle,” the sign. which will, we hope, appear 
Wolverhampton to sell the tramway manager a tower waggon. — "cheek by jowl " with © Pratt " and “ Shell " outside all the 
Y * * * * big garages in the United Kingdom. T he background is dark 
Mr. W. H. L. Watson, speaking in a discussion on tlie morits red, and the words : ' charging station " appear in red on a 
ves cf commercial electric battery vehicles at Wolver ‘hampton on white ground, 
ub, Friday last. remarked that “ he had been looking into the 
matter of towns’ refuse, and had come to the conclusion that 
there was something in it." The audience unanimously and 
| vociferously agreed. 
: * - * a Tne Latest rN Roap 
" A convention has just been held in the United States of a SIGNS. 
ror de Society going under the name of the Kansas Gas, Water. --— 
[tae Electric ‘Light and Street Railw avy Association, It is not SINCE THE BUDGET THERE 
stated what the condition of the hospitals in Kansas was after SHOULD BE ADDED 
the Convention. If a similar Convention had been held over "No EXTRA SHOE FOR 
here it would probably have required the services of several of v ‘JUICE, 
Kitchener's armies to keep order, and the net result could be 
summarised by the line often found in the “ Essence of Parlia- 
ment " columns in * Punch " : Business Done, nil. 
* * * : The " Deutsche Tageszeitung " says that the attack on 
The Linolite Co. is circulating a list of electrical and other — Dover from Calais will bs conducted with electric solenoid 
firms, at the head of which, under a title " German Trade and guns, and 
German Shareholders," appears the following quotation from .. The p ojectile to be used would bein the form of a 10 in. iron bar 
the " Merchant of Venice * :— 2-40 in. in diameter. The solenoid should be of equal length, with 
Nerissa ; How like you the young Ger.nan ? a circumference of 2in. By means of an electric wire a current. of 
Portia : ‘Very vilely in the morning, when he is sober ; and most — 2.300 amperes is applied for one-tenth of a second. This process, 
vilely in the afternoon, when he is drunk ; when he is best, he is little — which will not injure the wire in any way, will concentrate a tre- 
worse than a man ; and when he is worst, he is little better than a mendous pow on the iron projectile, which will acquire an initial 
beast; an the w orst fall that ever fell, I hope I shall make shift to go — velocity of 2.296 ft. per second. With such electric cannon the 
without him. distance measurements and the volume of the applied power may be 
* * * i extended at will, so that not only will it be an easy matter to fire 
À correspondent who is in touch with the States sends us Pee across the Channel . . 
following as one of the views held in America on the war The above has been seat to us by one of our readers, who 
The War and What Caused [t-—A Servian who was hae states that his firm received an inquirv for a a solenoid |f in. 
sane when he was sober got drunk one day and killed an long by 2! in. diameter, to carry a current of 2.500 yu sd. 
Austrian nobleman and his princess. Austria says to Servia : We may. d expect to see the placard " Dover 
" Come into the wood shed, I am going to be a father to you.’ Bombarded by ndis EN 
Ussia said : " Austria, don't vou touch that kid, he's mine ; AME 
and, besides, a fine father you would make to anyone, I don't THE “POINT FIVES." 
think.” Austria replied : ** What have you got to do with it ? i 
I don't like the colour of vour hair or your eves, and vour feet S 
don't track ; and, besides, I can lick vou and I will." Ger manv Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham ). 
says: ^ (Qo to it, Austria ; I can lick him myself, I can lick Mr. H. F. Street (Southampton) Mr. H. Gray ean) 
: everybody." And proceeded immediately to jump on France, Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffio E 
Slipped up and fell on Belgium, who said to Ger many: “Get Mr. T. Roles (Bradford). | Mr. H. F. Friederichs (West Har- 
y off, if vou don't I will bite your leg off." Germany SAYS : Mr. A. S. Blackman (Sunderland). | tlepool). l 
| Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp({ West Ham). 
" Excuse me, Belgium, I will get off, but not until I have to. Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 
England says : * Germ: anv, don't you hit my friend Gaston, Mr. E. R. Hill (Reading). [bone). . Mr. C. Furness (Blackpool). 
W hom I don't love, but Wis I will die for," and all the rest Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester), 
z of the little Powers sparred for an opening. Moral: If you  Mr.S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 
= want to fight say so. Mr. F. W. Purse (Carlisle). ! Mr. Frank Ayton (Ipswich). 
^ > | ; SS —— EXPLOSION PROOF | PROOF 
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SIEMENS 


ELECTRIC MOTORS 


Part of Motor 8hop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap OrFicE: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ S1IEMBRALOS, LoNDon."" 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: ‘‘ SIEMOTOR, CENT., Connon. 

" z AME RANCH ADDRESSES: 

IRMINGHAM—Central Ho., New St, ANCHESTER—196, g 
BnRisrToL —30, Bridge Street. N Sucastie OUT CON ENS d 
CarpirF—89, St. Mary Street. SHEFFIELD—22, High St. [Bldgs, 
GLAscow —66, Waterloo Street. SOUTHAMPTON —46, High Street 

Branches in all Principal Towns Abroad. | 
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DOWSING ELECTRIC FIRES. 


A fact of considerable interest in electric heating circles is the 
taking over by the Dowsing Radiant Heat Co. of the electrical busi- 
ness of Messrs. Eastman & Warne, the makers of the famous hot- 
point electric iron. Messrs. Dowsing have prepared a quantity of 
attractive lierature relating to their fires and other electric heating 
apparatus, and we understand they are willing to supply quantities 


« 


THREE-BAR DowsING FIRE, 


of this for distribution by contractors, electrical dealers, &c. There 
is ^ large catalogue of some 80 pages in which the company’s lines of 
fires, lamp, radiators and cooking apparatus are fully described, 
illustrated and priced. There is a considerable choice of fires offered, 
and the company's “ hot-bar ” radiator is specially recommended by 


m Notember 22, 1 91 4, 


also a section dealing with irons, hotplates, toasters, kettles and 
similar individually heated apparatus. 


b4 : 


them for domestic electric heating. The feature of the element of 
this fire is the arrangement of the spiralised nickel chrome wire in a 
groove in a rectangular fireclay bar. The front of this har ix covered 
with a strip of quartz which has the effect of diffusing the rays from 
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SMALL PATTERN DowsiNa (COOKER. 


the glowing element. The cffect of the fire is heightened by the us 
of a ruby lamp. The smallest. pattern hot-bar radiator employs 
only one bar in a curved metal frame, with wire guard and con- 
trolling switch. It weighs 6 Ib., and measures 8} in. by 19! in bv 
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SINGLE BAR Fin. 


5lin, the energy consumption being 750 watts, A somewhat 


similar pattern with two hot bars consumes 1,000 watts. 
The fires are made up in a variety of designs, and are supplied 
with three or four hot bars, according to the loading. This ranges 
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CURVED PATTERN DowsiNa FIRE. 


from 1,500 to 3,000 watts. In each case ruby illumination is pr 
vided and a pleasing effect is obtained with a number of radiating 
metal strips which are placed at the back of the bars. There 5 
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VICKERS Limited 


' RIVER DON WORKS, SHEFFIELD 


.ELECTRICAL .EQUIPMENT 


of every description 
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$$ WRITE FOR PARTICULARS oF FOURTEEN GRADES or 


: British-Made Resistance Materials 
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AGENT : 


| 
| LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


vs MAKERS: 
—— — 


: HENRY WIGGIN & CO., Ltd., 
: George Street, Birmingham. 


! PHONE: 6323 HOLBORN. 
$ PHONE : 6400 CENTRAL. | TELE re i 
$ TELEGRAMS : " WIGGIN BIRMINGHAM." GRAMS: “FERRYDOM, LONDON. 
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ELECTROLYTIC 
RECTIFIERS 
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Y Py mti ole ad 
LIEFE GUARANTEED 


Write for List “G” 


ISENTHAL & CO. 


(DEPARTMENT 4) 
Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices. &e. 


“SCIENTIFIC ILLUMINATION" IN BUSINESS. 


In a neat brochure issued by the G.E.C. the illuminating engineer 
has endeavoured to lav before the shopkeeper some arguments and 
information in a concise form—how essential it is to light his pre 
mises on correct lines if he desires to attract customers. The rea’ 
importance of correct lighting has not, in many cases, been fully 
realised. The first. points to consider in a modern installation are 
the layout of the premises, the class of trade carried on, and 
the nature of the goods to be displayed. Illumination 
is measured in footcandles: it is the business of [the 
illuminating engineer to know how many foot-candles are 
required to suffuse with light the wao'e of the premises 


sHoP FRONT with '*DaLITE" ILLUMINATION, 


with its fittings and goods to be displayed. This is done 
by simple photometric instruments, by which an accurate measure- 
ment is obtained for a complete and perfect illumination. The 
booklet “Scientific Illumination." above referred to, gives many 
illustrations of business premises illuminated by the G.B.C. ** Daite’ 
system, amongst them being Peter Robinson (Ltd.), Regent-strect. 
London, and Harrods (Ltd.). Brompton-road, London. 


^ Notembe 27, 1914, 
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« VICKERS” MOTOR DRIVES. 


The rapid and accurate printing of news ed E 
1 no small measure to the extensive use of electric motors for the 
E ae drive. Motors are now to be found driving almost every 
s p machine used in modern and dun UT E 
printing establishments. Fig. 1 shows . a " ickers. mo or, 
| n.p. supplied by the Stepney Borough By oA , running ae 
480-volt circuit, driving a Linotype machine at the printing works 
of the “Jewish Times.” in Whitechapel-road, E. "The motor 


Fie. 1.—Vickrrs’ MOTOR DRIVING LINOTYPE MACHINE at “ JEWISH 
Times " PRINTING OFFICE. 


is installed in sucha position that it is quite oat of the ray, takes up 
a small amount of space. and is always ready for service day or 
night. Vickers’ motors can also be seen in operation on other days 
as we'l as week-days. Fig. 2 shows the spplication of a Vickers 
33 u.P. 500-volt shunt-wound motor to a blowing equipment, built 
by Messrs. Henry Willis & Sons, of the Rotunda Organ Works, 


Fig. 2.— VicKERS’ MOTOR DRIVING LARGE CHURCH ORGAN. 


London. The motor and blowing equipment supply the air pos 
for a large four-manual organ at Holy Trinity Church, ee 
port. This is a typical illustration of a number of Vickers à 
which have already been supplied for the above purpose, and n^ 4 
been in servicefor a considerable period. All the motors mention 


are by the Electric & Ordnance Accessories Co. (Ltd.), Aston. 
Birmingham. 
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Part of an Order§from 
the Admiralty for 


EDISWAN 
HEATERS 


(Quartzalite) 


BRITISH MADE 


THERE IS AN “EDISWAN " HEATER 
FOR EVERY PURPOSE. 


PLEASE SEND US YOUR NEXT EN- 
QUIRY OR WRITE FOR OUR NEW 
ILLUSTRATED CATALOGUE. 


IHE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD., 
PONDERS END, MIDDLESEX. 


London Showrooms : 123-125, QUEEN VICTORIA ST., E.C., 
71, VICTORIA STREET, S.W. 
BRANCHES IN ALL PRINCIPAL TOWNS. 
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a DTE, 
E. SHOWELL & SONS, LTD., 


STIRCHLEY, BIRMINGHAM. 


J GERMAN TRADE WAR. 


We are open to quote for any articles hitherto 

i MADE IN GERMANY ” in Brass, Copper, 

Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts. 


If you will send your enquiries we will quote you 
prices, and any goods not in our province we will 
indicate a likely source of supply. 


^. Sole A gent Jor the Electrical T rade T l 


3, STAPLE , 
LIONEL ROBINSON, ¢onoon, wc 


TELEPHONE: Holborn 6323 


«SAFUSE" DISTRIBUTION BOARDS. 


While in the Birmingham district recently we were given an oppor- 
tunity of inspecting an interesting pattern of distribution board 
which has been designed and is being manufactured by Messrs. 
Donovan & Co. The board has a number of useful features, the 
first of which centres in the fuse and its contacts. The adjoining 
illustrations. showing the distribution board open and a fuse with- 
drawn and turned so as to expose the knife contacts, and the fuse 
tube, will give a good idea of the construction. The fuse carrier 
comprises a massive block of English porcelain with rectangular 
recess at each end in which the clip contacts and fuse terminals are 
shrouded. Between these recesses is a deep and narrow channel 
which encloses an asbestos tube through which the fuse wire is 


ee eee ye ee” — UD SS ga 
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m" n , ' "T 
~s Froxt View or D.P. **SarvsE" DISTRIBUTION BOARD. 


threaded. The knife contacts are held in position without the aid 
of screws tapped into the porcelain, the retaining screws being deeply 
recessed in the side of the holder. The construction of the fuse 
carrier provides for a free escape of the gases which are liberated on 
the blowing of the fuse. The fixed spring clip contacts are recessed 
in a solid block of porcelain, and each recess is enclosed with an un- 
breakable cover having narrow slots through which the knife con- 
tacts pass. There arc also holes through which the binding screws 
for the incoming cables are accessible. The fuse is made up in cast- 
iron cases to any desired number of ways, double and triple pole. 
Fhe cas? is roomy and provision is made on the right-hand side for 
the “bas bars for each pole. The bars themselves are completely 
covered with a fibre sheet. The cable connections from the out- 
going terminals of the fuses are accommodated within the box 
d crowding or the necessity for sharp bends. Tt will be ob- 
Seige or eras aera eee cera 
torily complied with. The fie cate S. n pr CCRULTOD nt SUNT: 

Y : se carrier itself is also à complete pro- 


tection to the operator, and may be handled with safety without fear 
of shock. 

We were informed! by Messrs. Donovan that this pattern of fuse 
has met with the approval of the Home Office inspector, and that it 
is being installed in cons‘derable quantities for industricl powcr 


Fucei 
Unbreakable Asbestos Tube 
cover c ver 
Conter.ts. 


Fuse Wire Terminal. 


circuits. We inspected two large three-phase boards whih were 
being supplied to the specitication of a well-known Birmingham con- 
sulting engineer for use in the district. The trade name given to this 
apparatus is the * Mafuse," and this name should be mentioned in 
making inquiries. 


“ELECTRIC LIGHT FIXTURES” CATALOGUE. 


At the moment of going to press we have received from the 
General Electric Co. à copy of the fourteenth edition of their “ Elec 
trie Light Fixtures ” catalogue. Over 100 pages of new fixtures 
have been added, and many new designs are illustrated. Such 
accessories as ^" Glassware," "Silk Shades," ^" Signs,”  " Skip 
Fittings," " Shop Lanterns.” " Street: Lanterns " and ` Posts " are 
now appearing in a separate catalogue. The new edition contains 
so many new features that it is only possible to cal] attention to the 
most important in this issuc. The " Pendant Section " includes an 
exhaustive range of fixtures under the headings of indirect and 
semi-indireet lighting. ‘There are many beautiful designs of the 
" Dalite. System” of illumination, giving a large variety of 
* Reflector- Bowl " and." Sphere Fittings." Most of these fittings 
employ one or other of the now well-known glasswares—" Super- 
lux," " Equiluxo," `“ Perlux " and “ Holophane "—thus ensuring à 
maximum of efficiency and artistic effect. 

“The Bracket Section” includes many new designs based on in- 
verted lights in shades or bowls. The “Ceiling Fixture” and 
^ Flectrolier Sections " contain a number of new fittings based upon 
a centre light in bowl or sphere, surrounded by a number of smaller 
units in globes or shades. Many new and original " Table Stand- 
ards” have also been introduced. At the end of the catalogue is an 
important section devoted to " Crystal Fixtures” reminiscent of 
the " Bourbon period." The designs are quite representative, and 
are specially suitable for halls, dancing rooms, reception rooms, &c., 
where the illumination should harmonise with the general decorative 
scheme in certain periods. l 

The contents of the catalogue are arranged in a systematic 
manner; the fittings in these classes are from drawings and photo- 
graphs made from the articles themselves and reproduced to scale. 
The strict sequence of the catalogue numbers will enable one to 
find any desired article, thus avoiding the necessity of consulting à 
numerical index. Every article has been given a distinctive name, 
so as to facilitate orders either by telephone, telegraph and cable. In 
addition to the catalogue number and price, the finish and the 
nature of the material employed, with dimensions and other neces 
sary particulars, are concisely stated. 

We are informed—and it is an interesting point —that although 
this catalogue was printed and nearly ready for distribution before 
the war, it is not subject to any advance in price. We shall deal 
with typical examples of these fittings in an carly issue. 


vith typical examples of thene M TA E Pm 
———————————— 
Why not a space like this 
under reading matter? The 
cost is purely nominal. Let us 


quote you. 
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T elephone :— Tottenham 1984. 


Telegrams :—*' Belling, 
Edmonton, London.” 


Code :— A.B.C., 5th Edition. 


Station :— Angel Road 
(from Liverpool St., G.E.R. 


ME O3 the following lists 
PEU THE ADMIRALTY 

THE POST OFFICE 

H.M. OFFICE OF WORKS 


Paviners : H. E. HOW. 


Suppliers to over 300 Corporations 
C. R. BELLING, 
A.M.I.E.E 


Municipal and Electrical Supply 
Authorities throughout the British 
[zles. 


Bankers -—London and Provincia. 
Bank, Upp. Edmonton 
Branch. 


Actual makers of electric heating. and 


Specialists In Electr IC Heating. cooking apparatus of every description. 


Derby Koad, EDMONTON, LONDON. N. 


In our last advertisement we mentioned a new design we hoped to give details of shortly, 
but we have been so busy with orders for our existing patterns that we have had to put this 
on one side a little and transfer the very personal and close attcntion which it required to 
the more pressing necessity of insuring supplies of material to keep pace with our orders. 


GUE 
Last weck we had another record week, and on one day—Thursday—we received instruc- 
= tions from our different customers totalling over 280 fires. 
T In this present advertisement, therefore, we propose to confine ourselves to stating some 
E of the reasons to which the success of our fire has been due. 
hus WE THINK THE TWO CHIEF REASONS ARE AS FOLLOWS :— 
e {  QU!GKLY 
RISING f WARMING 
THE PUBLIC LIKEIT »»»  //| f^t" THE CENTRAL STA- 
ve PE ROOM. 
CIPCULVT/Q 
BECAUSE : cm TION ENGINEER 
s 
EN è 
li has a cheery appearance. THIS LIKES IT BECAUSE " 
js XD JUSTABLE He can sell it quickly. 
It comes bright imme- A DEDA EEES: 
etal up brig imme BAVTAIIG He knows it will give satis- 
y- ‘| nr. faction and won't "let 
ee MA e RADIONI him down." 
By its warm air circulation HERT f 
it quickly heats the whole The maintenance costs are 
z room.* TAROWN negligible. 
sche ND /^ EVER? Replacement bars w<en 
o Because it has a maxlmum F DIRECTION required are simple to fit, 
in radiant heat surface for '^ EA and he is sure they w !I fit. 
is a given consumption of ~,- EB MIKES 
"n current. 7K///0/005 There are a minimum num- 
A 7057. . 
- ber of connections and 
46 A d ?9 
It never gives trouble. — ne nading ones; 
XE . i * . rT ed 
l ^ Y aby It is an “Engineer's job" in 
It is good value for money. ot T» aia design and construction, 
TOR UH SLOW? HIR- SUP 
* In view of recent controversy we should like to supplement this feature by the following 
remarks :— 
Owing to the ariangement of the bars, th» 1ising air strikes the back of these which is at 
a comparatively low temperature, and certainly not high enough to burn any particles of dust 
which are carried up by the aar. 
Only a very small proportion of th» rising air impinges on the red-hot wire. 
We therefore get the advantages of convected air currents, in combination with a cheerful 
1 € d *1 " D s6 b . t pi 1 d ff t 
1adiant heater, and without any urnt air  etktect. 
se a 
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BELLING & CO., ELECTRIC HEATING SPECIALISTS, EDMONTON, LONDON, N. 
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HEAVY-DRIVE 
SWITCHGEAR 


New Type Gravity Fool- 
proof Switch ín strong 
galvanised cast-iron case. 
Designed with distinct 
" off ”” position, preventing 
it being opened when at 
Suitable 


for Factories, Collieries, etc. 


on" position. 


Complete Specifications. and 
Prices of our Switchgear 


can be had on application. 


SCHOLEY & CO., 


LIMITED, 
150, Queen Victoria Street, 
LONDON, E.C. 


THE FIRE CONTROVERSY (Continued). 


SIR : Some months ago we carried out experiments to determine 
if better results could be obtained with our fires by increasing the 
heat intensity of the fire bars. The result of various trials per- 
suaded us to keep the bars at à medium heat intensity as previously. 
and provide for free air movement around them. We cannot say 
that this conclusion was entirely pleasing, as it would have been 
possible for us to manufacture fires of a given power more cheaply 
had we been justified in increasing the heat intensity. 

lt was these experiments that gave rise to the points in our 
advertisement in your issue of the 6th inst. We were not a little 
surprised, therefore, to see from the letters in vour issue of the 13th 
and 20th that some electric fire makers had considered our advertise- 
ment an aspersion on their manufactures. 

Now, sir, we have no wish, and certainly no necessity, to disparage 
any of our competitors’ fires, and if our advertisement wounded their 
sensibility we are sorry. 


We do not wish to encroach unduly on vour space by entering into 


long teehnical arguments; we would rather do this in vour advertise- 
ment pages, to which we endeavour to confine our advertisements; 
but just a few words, if we may, in reply to your correspondents. 

With regard to " R. H. S.," a few years ago we also thought it 
impossible to err on the side of " too fiercely radiant " heat, but 
with the more perfect, materials now available the limit marking the 
greatest utility seems to be much below the limit of reliability of the 
material. Another point raised in this letter we have dealt. with in 
our advertisement elsewhere. | 


For BELLING & Co., 
C. R. BELLING, Acting Partner. 


Printed and Published by GEORGE TUCKER, .t the 


Str: The letter of Mr. Sharp in ‘your issue of November 13th. 
with its sarcastic abuse is just characteristic of the man. Why he 
should think Belling is aiming his remarks at the * Jackson " heater 
only I fail to see, as. there are several " boxed up" fires on the 
market before the ‘ Jackson " was brought out. I admit Belling 
is just a bit too formidable with his * Beware." At the same time, 
he is correct in denouncing the type of heater he has in view. 1 
agree with Belling that the “ two statements are correct," and this 
because my “intelligence and training " prove that they are true. 

It probably suits Mr. Sharp to read Belling’s wording wrongly, 
but men of “intelligence and training " will realise that the con- 
centrated and boxed-up fire will dry up the moisture more than the 
open type. As to the comparison with the coal fire, I think all will 
agree that the coal fire is not by any means always satisfactory. It 
is at times too “ fiercely radiant," and at other times there is not 
sufficient radiant heat from it. I am making this statement more 
or less from memory, a; I have not lived with a coal fire for eight 
years. The coal fire also “ burns up the small particles in the air," 
but has the saving grace of passing these particles up the chimney— 
like the professors cremated microbes on the ceiling. I think Mr. 
Sharp would be but just to his firm if he were to admit that the 
principle of the Belling fire is correct, and it would do a great deal 
towards furthering the use of electric heating if his firm and other 
makers were to modify their designs accordingly. 

I think I can claim that 1 handle as many radiators as any one 
who comes into direct contact with consumers, and I have no hesi- 
tation in saying that the Belling fire is the favourite. 

1 hope other manufacturers will not be so easily made to squeal as 
Mr. Sharp, but will come out openly with their advertisements, and 
also prove to us that they “ know better than the other fellow how 
to make radiators.” I wish to congratulate Mr. Belling on doing 
more than anyone before him to make electric heating a success. I 
have no parti^ular interest in his firm, and have seen him in the 
flesh but on e. The opinion I had of him then was that he was 
altogether too modest for a salesman, but it is very evident he is 
going through a proess of being sharpened up. More power to him 
is the wish of yours faithfully, 

THOMAS SMITH, 
Distribution Engineer, Wolverhampton Electricity Dept. 


EMERGENCY SHIP LIGHTING SETs. 


Following the convention on " Safety of Life at Sea," emergency 
lighting sets are now recognised as essential for all passenger vessels. 
A typical lighting set has recently been fitted on each of the Canadian 
Pacific Railway Co.’s new steamers " Missanabie ” and " Metagama,” 
the former of which has just left on'her maiden voyage to Canada. 
The motor is of the six-cylinder type, using paraffin fuel. This 
engine is capable of developing up to à maximum of 70 B.H.P., and, 
as the generator is of 40 kw., a large reserve of power for “ over- 
load " isavailable. "The lubrication is entirely visible and automatic. 
The vaporiser will allow of the temperature being easily varied to 
suit different grades of fuel, &c., while the set may be started imme- 
diately on petrol and switched over to paraffin within 5 to 10 minutes. 
or started on paraffin by lamp. A special type of fuel filter is fitted 
which can be cleaned without stopping the engine. The starting 15 
effected by hand, half-compression cams being fitted to facilitate 
this. The cooling water is circulated by a rotary gear pump; the 
water is pumped round a closed system, passing through a cooler 
after leaving the engine before returning to the engine. The suction 
from the pump is not taken direct from the sea, because these sets, 
being used for emergency purposes, are installed on practically the 
highest part of the vessel, frequently 80 ft. above sea level. The 
cooler consists of a drum which is driven by the engine dipping in the 
water. A current of cool air is blown over the surface of the drum 
by a fan, which is also driven by the engine. In this way the water 
is cooled most efficiently, and any evaporation is made up by the 
addition of fresh water from time to time. Tests have proved that 
the loss of water after four hours’ running is no more than 2} gallons. 
The plant is installed in a steel compartment on the boat deck. and 
is entirely self-contained. ‘The switchboard is also mounted on one 
wall of this compartment, so that all lights can be controlled from 
this spot. The sets are manufactured by J. I. Thorneycroft & Co. 
(Ltd.) in various sizes ranging from 3} kw. to 100 kw. 


FERRANTI LTD 


Centrai House, Kingsway, Lendon, W.C, 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARA 


Write for Binder ‘‘ N,” 


— a-— 


Kiitorlal Printing and Publishing Offices. 1, 2 and 3, Sauisaury Court, Fleer Sraagr, in the City of LONDON. 


Fripar, Nowm ner 27, 1914. 
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THE 


ROUND TABLE. 


Event of the Weck.-—Mr. R. Hammond's “ turn " at the last 
meeting of the Institution of Electrical Engineers. 
x * * * 


Historians should take note of Mr. Leon Gaster's opinion 
that the war is directly attributable to a " scrap of the papers.” 
* * * * 


Have you had your Equiluxo ash tray yet? It entirely 
prevents that “ glare " of tobacco ash on the carpet which is 
so distressing to the eyesight. 

* * * * 


An advertisement in “ The Times " for November 10 informs 
us that Major Stulpnagel has changed his name to that of 
“Swinton.” We understand that there is no truth in the 
rumour that Mr. Campbell Swinton is abeut to retaliate bv 
taking the name of " Siemens." 

* * * * 


The electric fire contreversy of the last few weeks gave 
quite a glow to the correspondence columns of the electrical 
papere. If the high temperature contingent continues 
as it began, its communications will have to be printed on 
uralite (or uraliar! KVA.) sheets. 

* * * * 


Apropos of the above, we hear that Mr. Sharp, who is a 
versifier of some note, proposes to entitle his next effort “ Ode 
to my friend Smith.” Each verse will have four bars and be 
jewelled in every hole, so as to satisfy both parties. 

* * * * 


Query: “ I have an incandescent lamp at home from which 
the glass part is broken away. What can I do to repair it ? 
“HOPEFUL, ” 
Answer: “Tie a soap bubble carefully over the brass end 
and attach to your vacuum cleaner to exhaust air. If this does 
not work, well, buy a—well, any T.L.A. lamp, of course." 
* * * * 


In the discussion of Mr. Selvey's Paper last week, Mr. R. S. 
Whipple emphasised the great value of coffee, served out to 
the staff during a long test. in order to secure accurate results. 
As a development of this we may expect to see advertisements 
something like this appearing :— 

BROWN’S RECORDERS AND INDICATORS. 
For THE Best RESULTS SERVE “ GREEN, YELLOW AND 
Brack ” COFFEE. 
We do not agree with the suggestion of a correspondent, who 
signs himself XXXX, that if sufficient beer were served. out 
double readings could be obtained, and, by taking the mean 
much greater accuracy would be arrived at. 


WAN 


-EDISWAN - TE 
EVERYTHING —ELECTRICAL 


| (See Advt. on page 67). l 
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The BRITISH PROGRESS JOURNAL 


IS THE BUYER’S GUIDE. 
Four hundred and fiftypages. ONE SHILLING, post free. 
OF IMMENSE VALUE TO ALL BRITISH FIRMS. 


Published by the “ Liverpool Daily Post and Mercury.” Daily Post 
Buildings, Liverpool. 


Our esteemed contemporary “ The Electrical Times," in its 
Meteor Notes last week, made rather an amusing “faux pas." 
Referring to some comments of Mr. R. A. Chattock on municipal 
engineers and foreign plant, it savs: " He pointed out that 
electrical buyers and purchasers bath rowed in the same boat." 
Mr. Chattock will feel proud of bringing together, if only for 
purposes of sport, interests which are so totally opposed. 

* * * * 


If the numbers of our contemporaries are further added to, 
there may be disturbanee of some sort. We will, however, 
allow a place for Mr. W. B. Woodhouse’s power supply periodical 
if only for the length of its title, ©“ The Yorkshire Electric 
Power Company's Service News." 


* * * x 


The New York correspondent of the “ Boston Journal ” 
describes a new invention for displacing “ steam " by “ elec- 
tricity,” and says that lathes, planing machines and other 
mechanical engineering arrangements are to be driven by this 
power. To run an engine of 20 H.P. by the invention would 
require only a space of 3 ft. long, 2 ft. wide and 2 ft. high. The 
cost per day would be 35 cents. On a steamship no coal would 
be required, and the space now used for coal and machinery 
could be used for cargo. The stubborn resistance of electricity 
to mechanical use heretofore has, it is believed, been overcome. 
A continuous battery has been secured and other difficulties 
removed, principally through the coil of the magnet. Z} the 
invention works as well on a large scale as it does in the ma- 
chinery to which it is now supplied, steamships will soon ply 
the ocean under the new propelling power. A machine of great 
capacity is being constructed, and will soon be exhibited in New 
York. The whole thing, mighty enough to carry a Cunarder 
to Liverpool, can be secreted in a small trunk ! ! ! 

* * * * 


OUR HOT PLATES 
No. 186 to— 


Mr. W. B. Woodhouse for the latest additian to electrical 
journals, ^ The Yorkshire Electric Power Company's Service 


News." 


THE “POINT FIVES.” 
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Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham ). 
Mr. H. F. Street (Southampton). , Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Shefficld). 
Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har. 
Mr. A. S. Blackman (Sunderland) ;  tlepool). 

Mr. C. S. Davidson (Barnes). | Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- . Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). [bone). | Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). | Mr. C. M. Shaw (Worcester). 
Mr. S. T. Allen(Wolverhampton). | Mr. H. A. Nevill ( Wakefield). 
Mr. F. W. Purse (Carlisle). | Mr. Frank Ayton (Ipswich). 
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MULTIPLE LEVER STARTERS: 
50 to 1,000 H.P. 
BEST FOR LARGE MOTORS. 
IG4ANIC ELECTRIC 00., LD., LONDON & BEDFORD. 
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SIEMENS 


ELECTRIC MOTORS 


Part of Motor Shop, Stafford Works, 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. á 
Telephone: GERRARD 860. Telegrams: ‘‘ SIEMBRALOS, LONDON, 
Supplies Dept. : 38 & 39. UPPER THAMES STREET, E.c. 
Telephone: City 5350. Telegrams: ‘‘ StgMoroR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 
BIRMINGHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisroL—30, Bridge Street. NewcastLe—39-41, Collingwood 
CARDIFF—89, St. Mary Street. SHEFFIELD —22, High St. (Bldgs. 
Giascow—66, Waterloo Stre:t. SouTHAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


NEW FITTINGS. 


A 350-page fittings catalogue is not easy to review. Some of the 
pages contain as many as six illustrations, cach depicting an artistic 
fitting, and the illustrations bring up the special features of the design 
so that the reader almost feels as though he were being personally 
conducted round a showroom. We commented in‘our last issue on 
the publication of a new fittings list by the General Electric Co., and 
referred to a large number of new fittings designs which have been 
incorporated in this edition. It 1s equally impossible for us to 
itemise these new features, and we must be content with calling 
attention for a few weeks to the principal features of the most note- 
worthy of these novelties. The catalogue itseH, as we have previ- 
ously remarked, is a most creditable production both as to its com- 
pilation, grouping, illustrations and printing. 

The fittings which we have selected for comment belong to an 
entirely new class of fixture. and in several respocts they constitute 
a useful advance upon previous practice. It has always been a 
difficulty with bowl fittings satisfactorily to suspend the bowl from 
the ceiling and at the same time neatly to carry the conducting 
wires to the lamp holders inside the bowl. Considerable thought 
has been expended upon specially designed chains which conceal the 
conducting flex, and in certain types of fittings the arrangement 
is highly satisfactory. In other cases where the lampholders are 
not centrally suspended the contractor usually trails the flex 
through the links of the chain, with a most unsightly effect. The 
compromise of keeping the flex and the supporting chains separate 
by the use of centrally-suspended lampholders is not altogether 
artistic, and many bowl fittings are spoiled because of the central 
suspension. Even the attachment of some kind of ornament at the 
upper part of the lampholder does not entirely destroy the incon- 
grous effect of the flex. The fittings illustrated herewith strike a 
new note in this direction. The circular braided cord has been 
utilised for enclosing the insulated conductors, and by wrapping the 
outer surfaco with a stout braid the complete cord is suitable for 
supporting the weight of even a heavy glass bowl The pleasing 
effect and the tout ensemble are contributed to by the use of 
iege n ion Teint on which the three splayed cords converge, and 
cune A Seti E EE at the lower end of the cords to the 

ng which carries the bowl. A variety of com- 
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binations can be fitted with this method of suspension. Various 
coloured cords and tassels are available, and it is possible to make 
these harmonise with the design of the supporting rings and the 
colour scheme of the bowl itself. The flexible is perfectly satisfac. 
tory both from an electrical and mechanical point of view, and it has 
the further advantaze of appearing clean even if it is not frequently 
dusted. Chains and other metalwork will become flyblown unless 
they are constantly cleaned. The illustrations are typical of a 


large number of fittings of this pattern which the company has on 


BEAUTIFUL EXAMPLES OF CORD-SUSPENDED BowL FITTINGS. 


view in its showroom at Queen Victoria-strect, London. The 
fittings themselves are displayed in position suitably wired, and they 
may be turned on so that the effect produced is shown. The prices 
of these fittings are comparatively low, having regad to their ex- 
tremely neat appearance. They are primarily designed for single 
high candle-power units, but three lights for control with two 
switches can be used if desired. The two bowl fittings shown can be 
supplied with 12 in. and 16 in. glass bowls. 


Particulars have reached us feom Simplex Conduits (Ltd.) of a 
new pattern of lamp-holder which they ave putting on the market. 
The p-incipal feature of it i5 
the use of a drainage lip which 
«'lows water to drip clear of the 
lamp-holder itself. This lip vill 
be noticed in the illustration. 
The length of the thread for 
screwing into the end of the 
barrel has been increased to 
5jn., and we understand tha: 
the shade carrier pattern of 
holder is provided with a con- 
venient method of attaching the 
shade. The holders are made 
plain and with shade carrier, and are screwed for 8 in. conduit only. 
The company recommend the holder for use in exposed situations and 
for all outside lighting work"where incandescent lamps are used. The 
holder itself is made of steel,"and is heavily galvanised, so that It 1$ 
likely to be waterproof even'under the most severe climatic conditions. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Weite for Blader N,” 


— 
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Five Years Guarantee 


| given. They are built to last, however, and Heaters which 
| have been in use upwards of eight years are giving 
as satisfactory service to-day as when first installed. 


No. 438. No. 442, 
Ornamental Cast Iron, stove black Square Heater. Sheet steel, stove Ornamental Cast Iron, stove black 
finish, art glass panels at front and black finish, with hammered copper finish, art glass panel in front, 
sides, with brilliant ruby illumination ornaments and saw-pierced top. brilliant ruby illumination. Two 
Two regulating switches fitted. Two regulating switches fitted. regulating switches fitted. 
231" high, 161" wide, 11” deep. 21" high, 10” wide, 10” deep. 221" high, 14" wide, 91" deep. 
14 units per hour. ] unit per hour. 1} units per hour. 


“ECLIPSE” HEATERS. | 


The patent heating elements are indestructible. Their actual 
useful life has not yet been determined. None have been 
known to give out under ordinary working conditions. 


Construction of Heaters is substantial. Workmanship is 
the best obtainable. Finish is unsurpassable. Prices 
are low consistent with the high quality offered. 


Can be delivered from stock for standard voltages 106 to 250. Prices 
from £1 5s. Od. upwards. Write for terms and Catalogue F 88 A. 


The Electric & Ordnance Accessories Co., Ltd., 


Telephone: 340 East (6 lines», 
ASTON, Telegrams: “ EOA BIRMINGHAM.” BIRMINGHAM. 
Agents: Agents: 

LONDON: Electrical Department, Vickers House, NOTTINGHAM: F. Mansfield, 197, Station Road, 

Broadway, Westminster, S.W. Beeston, Notts. 
MANCHESTER: R. Foster, 196, Deansgate. YORKSHIRE & THE TEES: F. MacCallum, Aus- 
GLASGOW: J. & A. Anderson, 231, St. Vincent thorpe Road, Crossgates, Leeds. 

Street. SHEFFIELD: H. E. Ridley, 19. Vainor Road. 
MIDLANDS: Bill & Berry, 39, Gt. Charles St., B'ham. NEWCASTLE-ON-TYNE: T. J. Grainger & Co. 
SWANSEA: W. Ogden Dayson, 1, Mount Street. Edinburgh Life Building, 21, Moslev Street. 
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LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works aud Rew Editions can be bad from tbe Cibrary immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 


Te'egrams: “ PUBLICAVIT, RUSROAD, LONDON.” Telephone : MUSEUM 1072. 


Another range (No. 330) comprises two roasting and baking ovens, 
each 20 in. wide by 18 in. deep by 24 in. high inside, and one 40 in. 
wide by 18 in. deep by 24 in. high inside and having two doors. Those 
are double cased and packed throughout with heat insulating mete. 
rial, and the inside of the ovens is lined with porcelai 1 enamelled steel 
sheets. Each oven is fitted with hinged shelf racks, grids, sheet-iron 

| drip tray and meat hook, which are all readily removable for cleaning. 


THE ROYAL PAVILION, BRIGHTON. 


Not a little excitement has been created in gas circles in “* London- 
on-5ea " by the installation of a real live electric cooking equipment 
at the historic “ Dome," Brighton. This historic edifice has been 
put at the disposal of the War Office by the Brighton Town Council 
for use as a hospital, and we understand that already a number of 
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NEAR VIEW OF LARGEZUARRON RANGE. 


wounded Indian troops are enjoying the shelter and care of an efficient 
nursing staff. It is interesting to recall that this[unique building 
was erected by King George IV., when Prince of Wales, between the 
years 1784 and 1787, and was used by him and the succeeding Sove- 
reigns of this country as a marine residence until 1850, when it was 
purchased by the Brighton Town Commissioners at the price of 
£53,000. Our central station readers who attended the I.M.E.A. 
Convention in Brighton four years ago will recall the 
banqueting room, music room, north and south drawing 
room and saloon, in which part of the proceedings, 
both business and pleasure, were conducted. The dome 
assembly room and the corn exchange were formerly 
the Royal stables and riding school in connection with 
the Royal residence. 

The cooking installation has been put in on the advice 
and under the supervision of Mr. John Christie, th» 
Borough Electrical Engineer. It comprises a number of 
Carron standard lines, of which a d‘scription is given 
below. There is a large electric range (No. 332). sub- 
stantially constructed in fine cast-iron, and comprising 
two ovens each 20 in. wide by 18 in. deep by 24in. 
high inside, above which is mounted a double grill white 
porcelain enamelled inside, each compartment. being 
2 ft. wid» by 18in. deep by 12in. high inside. Included 
with the grill is a rod brander and tinned copper drip 
tray brought to à deep well in front and sloped down. 
wards from the back, ensuring collection of tho fat away 
from the heat. Each chamber is heated by standard 
Carron elements mounted on cast-iron frame, and 
readily removable from the front. The frame slides on 
runners and is fixed by means of seréws from the front. 

Each oven is loaded to 3.500 watts and each com- 
partment of the grill to 6,000 watts, giving an approxi- 
mate maximum consumption of 19 kw. The approxi- 


mate overall size is 4 it. 6 in. long by 2 ft. 3 in. deep by 
4 ft 3in. high over the grill. ES m. Ee A 


The enamelled linings are fitted without screw heads on 
the surface, and thus prevents chipping of the enamel 
during expansion and contraction and offers a plain 
surface for cleaning purposes. The heating elements, 
which are fitted at top and bottom, are mounted in strong 
cast-iron frames, and are removable by simply sliding 
out, automatic contact being made at the back of the 
oven. Thewiringis run in cast-iron channels at the back 
of the range, clear of all lagging to main terminal boxes 
mounted on the back of the ovens, and all terminals 
are readily accessible for inspection and renewal when 
necessary. Each element (topand bottom) is wired with 
two parallel circuits to permit of series parallel control, 
so that each 20 in. oven has six ranges of control, and 
the 40 in. 12 ranges of control. The top heat is found 
to give excellent results for pastry. The hot closet on the 
top of the ovens is approximately 8 ft. 6 in. long by 1 ft. 
6 in. high by 2 ft. deep, and is constructed of mild steel 
plate and angle framing, having four steel sliding doors 
with polished bands and handles. It is sub-divided in 
the centre and each section is separately hcated and 
wired for series parallel control. 

The whole of this apparatus is surmounted by a polish.d 
top with O.G. mouldings all round. "The switchboard 
is constructed of polished teak and wired complete with 
indicating rotary series parallel switches, ** Zed ™ fuses 
to each pole and a pilot light to each circuit, a marked 
ruby disc in front of each indicating lamp plainly marking 
which portions of the range are in use. The ovens are 
provided with earthing terminals to enable a permanent 
earth connection being made. Each oven is loaded to 3,500 watts 
and the hot closet. to 1,000 watts,so that the approximate maximum 
consumption is 16 kw. The approximate overall sizes of the rang s 
are 8 ft. 6 in. long by 2 ft. 3 in. deep by 4 ft. 3 in. high over hot closet. 

The adjoining illustrations show the equipment as installed, and 
they have been kindly supplied to us by the Carron Company, who 
were responsible for the manufacture of al! the apparatus. 


CaRRON ELECTRIC COOKING EQUIPMENT AT THE DOME, BRIGHTON. 
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BRITISH 
MADE 


SATISFACTION 


THE CONSU MER | 


finds in Elasta Lamps- every: desirable 

quality, and after trial is convinced that 

they are the best lamps-—in fact the only 
: really economical lamp. 


ALL ROUND 


THE CONTRACTOR 
Securas steady and increasirg sales simply 
because the lamps stand up to their work. 
Our terms make the sales of E'as:a Lamps 
8 “worth while '' proposition. 


POPE'S ELECTRIC LAMP CO., LTD., also Makers of all Types of Carbon and Radiator Lamps, HYTHE ROAD, WILLESDEN, LONDON, N.W. 


"ELASTA ” 


British made wire lamps are strong, effi- 
cient, lasting and reliable. Increasing demand 
from consumers, repeat orders from contrac- 
tors, are both a source of satisfaction to us. . 
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The Illustrations show Switchgear installed aw est IW 
in a 50,000 kw. Power Station in the 
Midlands, each panel being suitalle for 


controlling 10,000 kw. at 12,000 volts. 
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FRONT VIEW. 


A. REYHROLL 
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THE *FLUVENT" FUSE. 


In our issue of the 20th ult. we gave a preliminary description of 

the novel fuse which Mr. Vernon Hope, of Messrs. Parmiter, Hope & 
Sugden, has patented and has put on the market. We have since 
received a number of illustrations which we are reproducing in order 
to give our readers a better idea of the construction of this device. 
It may be recalled that the design and construction of the fuse save 
considerably in head room, and this feature is of special value in 
keeping down the size of the double and triple pole distribution 
boards in which the fuse will prove very serviceable. 
** Figs. 1 and 2 show views of the fuse itself, and it will be noticed 
that the current-carrying contacts are at the side and not at the ends 
of the fuse, as is usually the case. The carrier is specially shaped to 
accommodate these contacts and its construction admits of the 
inscribing of a fuse table at the end of the vertical arm of the T- 
shaped china body. The fuse differs from existing types in that the 
fusible wire is threaded diagonally across the draught tube. Fig. 2 
shows the elliptical hole at one side of the body through which the 
wire protrudes, and immediately adjoining is the clamping screw and 
washer for making contact between one end of the wire and the 
contact plate. <A similar hole and terminal are provided at the 
opposite side of the fuse block, only the elliptical hole is at the lower 
part of the draught tube. This novel construction admits of the use 
of a short length of fusible wire in the tube, and on the interruption 
of the circuit and the fusing and volatilising of the wire the ends ac 
widely separated, and by reason of the diagonal position of the fuse 
the amount of metal presented through the holes for arcing is ex- 
tremely small, so much so that it is impossible for the circuit to be 
maintained through the fused metal and gases in the tube. As a 
matter of fact, this metal and the gases are immediately blown out 
when the fuse goes. The wiring table on the fuse carrier is necessary 
because the fusing currents which apply to ordinary fuses are un- 
suitable for the “ Fluvent ` pattern. 

Attention may be called to the safety which the fuse automatically 
provides in that it is practically impossible to overwire it. The 
elliptical holes will only pass the maximum size of wire which the 
fuse is designed to carry. The makers state that copper fuse wire 
in air reaches dull red heat at about 75 per cent. of its blowing current, 
and that in the “ Fluvent " fuse copper wire only reaches dull red 
heat at-87 per cent. of its blowing current. It is also stated that a 
magnetic blow-out effect is produced owing to the fact that the 
position of the contacts produces a magnetic field which assists the 
natural draught action in the fuse tube and is helpful in immediately 
blowing out the arc. 

Fig. 3 is an illustration of a end view of the fuseboard, and it will 
serve to explain how neatly the cable connections can be brought 
away from the various terminals through outlets at the top and 
bottom of the cast-iron box. The outlets themselves are on a 
removable cast-iron plate which can be drilled after the board has 
been completed and correct alignment can be made with the wiring 
conduits. This is an important feature, because however good the 
design of a fuseboard may be it is frequently nullified by the difficulty 
of neatly arranging the connections. By providing a large outlet 
for the cables with à removable cast-iron plate it is also possible to 
introduce extension eable boxes which give à considerable extra 
clearance for the connections. Sealing chambers can also be fitted 
to take the place of the cast-iron end plates, or glands of any de. 
scription to take any class of standardised cable. 

The fixed contact blocks are built up in unit pieces by 
threading them upon steel rods to make up any desired number 
of ways. The withdrawal of this rod admits of ready access to 
any fuss if it is necessary to attend to the contacts at any time. 


Hac AR 2, ep — Sie eS b - = -— 


Fic. 2. 


66 


The ‘bus bars consist of a round copper rod, and a special clamped 
contact is utilised which grips the bar all round and makes a satis. 
factory connection between the "bus-bar terminal of each fuse block 
and the bar. The tightening screw for this clamp is accessible from 
the front of the board. A similar type of grip clamp is used for both 
the main 'bus-bar cable sockets and the thimbles for the branch cables, 
A special form of dome ventilator is fitted to all boards as protection 
against excessive temperature rise from the boxes. Fig. 4 is a half- 
side view of the complete fuse and its contact block, and the ‘bus-bar 
clamp will be noticed at the right-hand side. 

The ** Fluvent " fuse is offered in two sizes, one to carry from 5 to 
100 amperes, and the other 15 to 300 amperes. Complete boards 
for 3, 5, 7, 9 and 11 ways ace also standardised. We give below the 
results of some interesting tests which were recently carried out on 
this fuse by the test ng and standardis'ng department of the Man. 
chester Corporation. One of the tests consisted in short-circuiting 
à 150 kw. direct-current, 440-volt. motor generator through two fuses 
connected in series. The test conditions were exceptionally severe, 
a3 the length of cable b^tween the generator and the fuses was com- 
pratively short, and there was a very appreciable pressure rise at 
the fuse terminals after b-eaking the short circuit current. Two 
unenclosed fuses connected in se ‘ies were tested three times with 
copper fuse wire equal to Nos. 20, 19 and 18 S.W.G. respectively. 


- l Fio. 3. 


On each occasion the circuit was broken immediately without any 
signs of arcing or burning of the cóntaets. Two fuses mounted on 
mica insulated iron rods and enclosed in a standard asbestos lined 
cast-iron box were tested in the same manner. A strip of “ Eternit " 
fireproof insulating material was placed between the fuse blocks, and 
the cast-iron box was earthed. The neutral point of the generator 
was also carthed, thus maintaining a P.D. of about 220 volts between 
each fuse and the cast-iron box. The fuses blew quite successfully 
under these exceptionally severe conditions without showing any 
tendency to arc to the box. To demonstrate that the vertical 
asbestos-lined main tube is an essential feature of the “ Fluvent ^ 
fuses, a test was made on a fuse which had the ends of the vertical 
tube tightly plugged with corks. The short circuit was successfully 
broken, but the resulting explosive effect was very violent, and 
although the corks were driven out with great force, the arc flashed 
through the transverse fuse wire passages and burnt out the contacts. 

Another test was made to ascertain whether the fuse was capable 
of successfully breaking a 400-volt continuous current circuit when 
the current was gradually raised to the fusing value, and the circuit 
consequently ruptured without the explosive effect which occurs in 
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If you want a variety of 
designs, prices and finishes in 
Heaters you should consult 


THE EDISWAN 
HEATER CATALOGUE. 


Luminous, “ Quartzalite ” 
and "Rodolite" patterns are 
illustrated suitable for 
Drawing Rooms, Bedrooms, 
Boudoirs, Halls, etc., etc. 


Everything necessary for 
Household Electric Cooking 
is shown in our Sec. VIII., 
Part 2, dealing with this sub- 
ject. 


Write for these 
TWO SECTION CATALOGUES TO-DAY. 


THE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD., 
PONDERS END, MIDDLESEX 


London Showrooms : 123-125, QUEEN VICTORIA ST., E.C., 
71, VICTORIA STREET, S.W. 
BRANCHES IN ALL PRINCIFAL TOWNS. 


| 


| 
| 
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Manufacturers of 


J. P. DEVINE CO., Burraco.| PHOSPHOR BRONZE, | 


MANUFACTURERS OF GUN METAL, MANGANESE BRONZE, 


Vacuum Dying and impregnating Plant. | — eens ane Gopher 


EOE Tubes, Sheets, 
MM Rods, Wire, and 
CASTINGS. l 


PHOSPHOR TIN. | 
PHOSPHOR COPPER. = 


AIRP UMPS, Compressors, | CHARLES CLIFFORD & SON, Ltd. i 


BIRMINGHAM. 
VULCANISERS, = 
CONDENSING PLANT. arranged that the incoming d ‘aught is dep-ived of a great deal of its 


objectionable sting. The heater elements ace enclosed in a sheet 
metal cover which is designed to throw a considerable portion of the 
heat downwards. The heater is held in position by two screws, but 


Solvent Recovery and Derisinating the bracket supports are p-ovided with slotted holes, so that E 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in the United States 

and Canada as the leading manufacturers and experts 

in Vacuum Drying and Impregnating Plant and have 
over 1,500 such plants in successful operation. 


TRADE MARK. 


the complete heater can be lifted clear of the door for cleaning | 
Plant a Speciality. purposes, or for the renewing of the paint, &c. The energy con- E 
sumption is 100 watts, and the connections are made through a ER 
flexible cord to a wall plug which is fixed on the skirting board inside ET 
Sole Representative ° the door. This admits a free movement of the door at all times. Ww 
presentative ; The standard size is 2 ft. 1 in. long and the elements are standard | 
JAME " Ediswan Qua-tzalite." If desired an automatic switch can be l 
S Livi NGSTON, LTD., supplied to cut off the current when the door is opened. al 
30, GT. ST. HELENS, LONDON, E.C. pilule nid l 
Telegrams and Cables : Telephone: 7 
SOMBRA a T c m A NEW BELLING BREAKFAST COOKER. | 
We have received pa ‘ticulacs from Messrs. Belling & Co. of à new [^de 


pittern of breakfast cooker which they are putting on the market. Es 
The frame is of cast-iron, and hinged doors are p-ovided both at the ae 
back and front to admit of easy cleaning. A strong d.ip pan and | "n 
grid ave included and the general construction of the cooker is shown | 
in the adjoining illustration. The size of the apparatus is 12} in. by 
8$in. by 7lin. high. It will be noticed that the Belling ring is 


the case of a short circuit. Tests were made with the fuse wired 
with No. 20 $.W.G. and No. 18 S.W.G. copper wire, the actual 
fusing currents being about 85 and 120 amperes respectively. The 
p-essure of the testing circuit was 430 volts. The current was gradu- 
ally raised to the fusing value by means of a variable water resistance. 
On a non-inductive load the fuse broke the circuit instantaneousl; 
and cleanly without any appreciable splash. The circuit was the: 
made highly inductive by the insertion of a solenoid having th 
following constructional details: Number of turns 800; mea: 
diameter of turns 9in.; length of winding 20in. Laminated iro: 
core, length 27in.; sectional area 36 sq.in.; maximum amper 
turns 120 by 800—96,000. Under these conditions the fuse als- 
broke the circuit successfully, and although there was rather morc 
splash than was the case on the non-inductive load, there was, never- 
theless, no tendency for the arc to maintain. [t should be observec 
that such a test on a single fuse is exceptionally severe, as in practic: 
a circuit is invariably fused on each pole. 


WARMING THE DRAUGHT. VIEW or COOKER WITH Doo LoWERED. hi 


i Eus 
A novel scheme of electric heating has been made tne subject of ;.— CT ied on an extension UE the r ight-haud top oi the couse, This | c 
patent app vatus which is being put on the market by the Edison & — !$ loaded to 1,500 watts, is p-ovided with three heats and is 6 1n. m pu 


diameter. It is of the red-ho: open type. The flat top of the cooke: 

can be utilised for simmering purposes when the grill is in operation. i 
The grill itself is made up of four standa.d Belling firebars, and a X. 
three-heat switch is employed, the low position being povided when T 
the cooker is used a; a sma!] oven. The full loading of the grill is | 
2 kw. Messrs. Belling speak confidently of the apparatus and refer 

to a number of tests which they have made which have clearly 
demonstrated its capabilities in competition with a somewhe: 

similar gas cooker. 


Sa a 
a ^ i 
-JNDIRECT, N x 
FOR SHOP, 
OFFICE,AND M. SHOWROOM. l 
The advantagesof « TAE æ No direct a ied | 
"TE - Pog : -F NE diffused illumination ELS d the eye, the lamps being _ 
HEATER 1N Position oN Bottom or Door, are fully obtained by.the — NS. Nf entirely covered by the pect 
' ‘ pi : . se of these Fittings. = oe esi pal Bowl. | 
"wan Co. The adjoining illustration will make this appa atus clea.. En OF od n m fi 
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ROUND TABLE. 


EVENT OF THE WEEK.—Crompion’s are asked to repair au 
electric iron which they supplied 18 years ago, and which has 
-been in service without failure since. 

* * * * 

The electrical engineer at Barnes will now have to say "Sir" 
to “ Chris " Wilson when he comes along to inspect the generat- 
ing station. Being Scotch he will, of course, say  Sorr." 

* * * * 

During the recent anti-Zeppelin gales one of the motor "buses 

at Southend was blown over. Needless to say, It was not the 


Edison battery "bus. 
* * * * 


The E.C.A., in its current official organ, shouts at the 
IL. M.E.AÀ. that “ the gentle art of sword-grinding is an occupa- 
tion in which two can engage.” This seems to present a 
chance for * Kukri " Grogan to exercise his trenchant blade. 

* * * * 

The Tramways Committee at Aberdeen has discovered that 
the average losses are less than the premiums paid for its 
insurance. It recommends that it should carry its own in- 
surance. Happy, hardy Scots ! E 

* * * * 

Apropos of our note last week, we hear that the Siemens 
staff, who have “ carried on ” cheerfully, in spite of all frontal, 
flank and reer attacks, threaten to resign en bloc should Mr. 
Campbell Swinton even think of changing his name to 
Siemens.” 

* * * * 
The latesi in acrostics :— 
G reenlv 
À dvertising 
S ervice. 
The “ J.0.G.” is wild with delight ! 
* * * * 
.. Below is a letter from a fair correspondent who is evidently 
tickled with the suggestion that a metal lamp bulb could be 
repaired by tying a soap bubble on the cap. 

Dear KVA.: With reference to your a-ticle in “ The Round 
Table ” this week on the repair of the incandescent lamp, might 1 
suggest that you put me in touch with your client with a view to hi: 
trying our well-known compound consistiag of spirits of brick dus: 
and tincture of monkey’s whiskers.— Yous, ELLA WHEELER. 

London, Dee. 3. 

* * * * 

The following cautious notice appears in the “ Electrical 
Contractor ” :— 

We illustrate a couple of fittings now being supplied by Simplex Con- 
duits. These are fitted with a patent switch, allowing of three degrees of 
heat. As the dimming effect is not obtained by the use of resistance in 
series with the lamps, we wnderstand that the current consumption is in 
exact proportion to the light emitted at any time. Precisely how this is 


done we are not told, but doubtless many of our readers will be sufficiently 
interested to inquire. 


The italics are ours. The last sentence is really delightful. 


| FERRANTI LTD, 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
C HEATING & COOKING APPARATUS. 


Write for Binder “N,” 


Those who believe that the Irish question was partly or 
wholly responsible for the present war will be gratified to read 
that the Dublin electricity department, which had a contract . 
for carbons with a famous German house, has had to place an 
order at “ a greatly increased price.” | 

* ££ & X 

Much in the same way as the troops of the opposing armies, 
entrenched only 50 yards apart, exchange pleasantries, so also 
the wireless operators of the belligerents will doubtless indulge 
in a little chipping. Mr. Beuttler's monthly cartoon in the 
“ Wireless World” depicts a British operator calling on the 
German navy to come out and fight, and the Huns replying 
that it is " kultur " not to fight but to lay mines. 

* * * x* 
OUR HOT PLATES. 
No. 187 to— 

Mr. Councillor * Chris " Wilson, who has been returned at 

the head of the poll in a bye-election, Barnes U.D.C, 


THE THIRD ELECTRO-HARMONIC. 


Na To-NIGHT AT HOLBORN RESTAURANT, Loxnox, W.C, 
; (Unofficial Programme.) 


— —— ———À— 


Mr. W. J. TENNANT IN THE CHAIR. | | 


OPENING CHorus ^ What's this in our beer ” Adapted 
SHIFT ENGINEERS’ CHOBAL SOCIETY. 
WonTHINGTON Soro “ Drinking, Drinking (Coffee !) "... Adapted 
Mr. R. S. WHIPPLE. 
ANTI- (OR UNCLE) AIRCRAFT QUARTETTE 
" The British Ta: is a Swearing Soul " Pinafore 


Messrs. HARRISON, HUDDLESTON, POOLEY & PRANGNELL. 


RACONTEUR ...' I'm feeling loan-ly," and other stories Adapted 
Mr. RATCLIFFE S(CH)MA(H)LL. 
MELANGE ... We've gotta plot oh ! ".., Adapted 


THE I.M.E.A. 


MurLTI-CYLINDER EXHAUSTOPHONE “ Any Old Iron ",., Champion 
THE DIESEL ENGINE MAKERS. 


PurEx-InnITAN's CHORUS “We're all getting used to them" Forde 
THE Pars BATTALION. 
(Conductor) Lance-Corporal LAUGHTON. 
Hot-Bar REvvE ..." By jingo if wedo”  ... vs Adapted 


(Featuring Wolverhampton Smita, Characteristic SHARP 
and Low Temperature BELLING.) 


SWANKETTE... ... The Deathless Army " ... 
THE ELECTRICAL CONTRACTORS’ ASSOCIATION. 


(Followed by Sword Swallowing Act by Messrs. Tate & Rawlings) 
DREADNOUGHT DirGE “ If only our dreams came true " Wilde 
W. PARAGON DURTNALL. 
“ If we live to be ninety-nine " Hx Foy 
THE Point Fives. 
GOD SAVE THE KING. 


— A 


Osborne 


FINALE 


THE “POINT FIVES.” 

Mr. W. G. Pickvance (Wrexham ). 

Mr. H. Gray (Accrington). 

Mr. S. E. Fedden (Shefficld). 

Mr. H. F. Friederichs (West Har- 
tlepool). 

Mr.J. W. Beauchamp( West Ham). 

Mr. A. H. Shaw (Ilford). | 


Mr. H. F. Street (Southampton). 
Mr. W. H. Ceoke (Luton). 
Mr. T. Roles (Bradford). 
Mr. A. S. Blackman (Sunderland). 
Mr. C. S. Davidson (Barnes). 
Mr. A. H. Seabrook (St. Maryle- 
. E. R. Hill (Reading). [bone). ; Mr. C. Furness (Blackpool!) 
. J. W. Hame (York). | Mr. C. M. Shaw (Worcester). 
r. 8. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 
r. F. W. Purse (Carlisle). l Mr. Frank Ayton (Ipswich). 


Mr. J. Horace Bowden (Poplar). | 
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WALL PLUGS, FUSES AND - 
DISTRIBUTION BOXES 


TO HOME OFFICE 
- REGULATIONS 


-ON-TYNE . 


SUPPLEMENT to" The Electrician,” December 11, 1914, 


SIEMENS 


ELECTRIC KETTLES 
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which is also a reflector, is hinged so as to fall down and give access Z 
to the connections and the bars ; the latter are fixed to the back, and | 
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Write to Supplies Department for Price List 215.2. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap OrFice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 840. Telegrams: ''SigusBRALOs, Lonpon.” 
Supplles Dept. : 38 & 39. UPPER THAMES STRBET, P.C. 
Telephone: City 5350. Telegrams: '' Srgmotor, CENT., LonDon.” 

: " ATE PRANON ADORE SSES: 

IRMINGHAM—Central Ho., New St. ANCHESTER— 196, 1 
BRisToL—30, Bridge Street. Neweisite 3941 COE d 
CARDIFF—89, St. Mary Street. SHBFFIBLD—22, High St.  ([Bldgs. 
Gr Ascow—66, Waterloo Street. SOUTHAMPTON—46, High Street. 

Branches in Principal Towne Abroad. 


b , [- . M » 
uxor c" m ; | | 
P) E y "ETE IAS Me, E» 

(oc ee aT a ee 


X ee ne, Y ! 
Rs, QUITAR * PLN S ( Nz i n | | 
s ! 2. " S f. fax S a 


yeah ele a 
A, v uL, ° 
Y 


ES Gas -+ - Jes T PU ee eee | 


SD leo ess EE ; 
THe " Best” ELECTRIC Fire, PLAIN PATTERN, 


a:e lowered when the back is opened. The clements 57e guaranteed 
for two yea:s. The standard fires are made up with four and six 
bars, the loading being 500 watts per bar. The frame can be a 
ornamental as desired, the designs ranging from black iron with 
copper finish to ox:d'sed silver. A fully descriptive list of these fires 


————M— ee 


POLE CAPS. 


The adjoining illustrations show an interesting type of patent 
pole cap, which Messrs. H. Brunner & Co., Philpot-lane, Londoa, 
E.C., have had on the market for some time. It is claimed that by 
the use of these caps the life of the pole is considerably increased. 
The caps are stamped out of thick malleable iron, and the screws are 
attached by autogenous welding. The complete cap and screw arc 


x P 


Types A AND B PoLE Caps. 
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then zinc coated in a finishing bath. It is statcd that it is not pos- | 
sible to break off the screws at the point of juncture with the cap. E EA a : 

The caps can be used either with wooden or stee! poles ; in the latter -——— ^ 

case the upper pat is filled with a wood block. The illustrations 1 i 
show the ^ A " anl “ B” types, the letter being for use with fincals. 


i ? Y En» S Re d^ n / 
T A Or 22 K % 3 d 35 x yd » a wt. 
THE “BEST” ELECTRIC FIRE. MAS 0 0 oo oe 


Àn important addition to the numbers of electric fire designs has 
just been mado in the shape of the “ Best " fire, illustrations of two 
patterns of which are reprcduced. The general construction follows | 
what may be termed the “ladder bar" type of fire, the elements 
being supported on long and comparatively narrow bars of fireproof 
material. These make up unit pie«es of standard length and width, 


and are therefore readily renewable should circumstances require it. (o CHMREWENESS. 040 007099 | 
In the “ Best" fire the element is of straight nickel chrome wire Y ae E A ES | 
woven neatly with asbestos cord into a long narrow net or mat. The tM E: Ca y E as — / 
necessary rigidity is given to the element by a backing of uralite, ee uA LLLONU SUP gd dl 
slightly wider and longer than the net itself, and about 1 in. thick. Tug “ Best’ ELECTRIC FIRE, ORNAMENTAL PATTERN. 

The complete unit-element is held in place at each side by a single , 


bolt and nut. The connections are neatly carried to tho two large- has just been issued by Best & Lloyd, who are tho makers, and, | 
size tumbler switches, which give two heat control in the 4 bar fires. — necdless to say, an essentially British firm with British works (Bi | 
Three degrees of heat are available. A cord grip secures the incom- mingham) and employing British labour. The list contains pie ; 
ing flexible to the lower part of tho frame, and the back of the firo, and illustrations of 10 different designs of fire. 


SUPPLEMENT to "The Electrician," December 11,1914 


"Uu 


pag 


NA AOOG 


ELECTRICAL GIFTS 
For CHRISTMAS and 
NEW YEAR. 


We have just published a new 
8 page Leaflet (F 3082) dealing 
with Ediswan Electrical Goods 
suitable for Christmas and New 
Year Trade, including items as 
shown in the panels. 

May we overprint you a supply? 
If so, please forward memo head- 
ing and state your requirements to 

THE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO, LTD. 
Ponders End, Middlesex. 


EDISWAN ; 
EVERYTHING 
ELECTRICAL. 


Branches in all Principa! Towns, 
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WE OFFER 


RESISTANCE 


WHICH IS 


TRULY BRITISH. 


NEVER WEARS OUT. 


SMALL 
BUT HIGHLY 


EFFICIENT 
IN ALL CLIMES. 


ISENTHAL & CO. 


(Department 4) 
DENZIL WORKS, NEASDEN, 
LONDON, N.W. 


Contractors to the Admiralty, War, India, and Colonial 
Offices, &c. 


A “CRUSHER ” MOTOR. 


It is sometimes the case that electric motors leave the works 
without the designer having a knowledge of the work for which they 
are intended. Sometimes the motor may be only called upon to 
drive a fairly constant load, while at others heavy peaks may bc 
imposed upon it, which severely try the overload capacity of thc 
machine. The accompanying load curve was voluntarily supplied 
to the G.E.C. by a large firm whose factories the company have 


CuRVE RECORDING OVERLOADING OF 50 H.P. CRUSHER MOTOR. 


electrified. It offers convincing evidence of the manner in which 
the motor has stood the strain, when taking into account the circum- 
E under which it was called upon to work. The motor was of 
uke ae ae FONS per min., and was driving à pair of heavy 
eR m s engineers noticed that at times the motor 
the c neede swung off the scale, and it was decided to ascertain 

c extent of the peaks, The result of the investigation is given in 


72 


the curve. The readings were taken at intervals of 5 seconds, on 
moving coil instruments, and it will be seen that overloads of 160 
per cent. were attained. "The purchaser reported that during this. 
time the commutation of the motor was excellent, and, although the 
average load was above the rating of the motor, it showed no ten. 
dency to overheat. 


SEASONABLE GIFTS. 


At this time of the year, and even in spite of the war, the question 
of suitable gifts is upperinost in the minds of most people. It is not 
always an easy matter to decide what form a gift shall take, but the 
problem may be solved by the selection of some electrical utensil 
which will irresistibly appeal to those in search of gifts suitable for 
Christmas, as, in addition to combining beauty with utility, the 
element of novelty will be appreciated. 

Our attention has been called by the Electric & Ordnance Acces. 
sories Co. to the wide range of “ Eclipse " apparatus which can be 
drawn upon for presents. 


) 
ECLIPSE LAUNDRY AND DOMESTIC IRONS. 


The vertical toaster and the combined grill and toaster are handy 
and useful in quickly preparing tasty and dainty meals in any roo:n 
in the house. Food is prepared to a nicety, and can be served up at 
the right moment and at the correct temperature. Disappointing 
delays are avoided, as theve are practically no unpleasant incidents 
to cause them. The toaster in particular would make a delightful 
present, because it is coming to be regarded as a real necessity for 
the breakfast table. It consists of a polished porcelain base, with 
top and handle of similar material. Rubber fect are fitted. which 
prevent any damaze being done t5 the table or cloth upon which the 


ECLIPSE CONVECTOR AND RADIATOR. 


toaste: rests. Nice crisp brown toast is quickly made, and two 
pieces of bread can be toasted on each side in about two minutes 
Toast can be made on either side of the heating elements. The 
heating elements are soundly constructed, and it is stated that they 
will give years of service without causing any trouble. The com: 
bined grill and toaster may also be used on the table or sideboard. 
In addition to toasting bread, it is suitable for grilling chops, cutlets, 
bacon, kidneys, &c., or for poaching eggs and keeping plates, dishes, 
liquids, &c., warm. Supplied with grill and drip pan and toast grit. 
The great convenience and wide range of usefulness of the combined 


Ecurpse Toaster AND TOASTER AND GRILL, 
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Manufacturers of Cable to Admiralty, War Office, G.P O., India Office, London County Council, Municipalities, &c, 


oa ES Da Siar. F "wo qy F? | 


= 


ery , 
E " 


pm 


RET ee Cm 
Ld a eee 


cv 


rman 


2 WSS 


, 
; 
] TEE 
a 


we wa 
-— 


> 


Rive Miry Case 


s PAPER ANSEL bpp 
Leap Cov? ¢ TTL 


FOR HMS 
BIRMINGHAM 


NORTH WOOLWICH 


rl 


pose cer cuts = 
j §° 0-4 


BRITISH MADE. 


——— 


BRITISH MADE. 


ENS ROYAL NAVY. 


Dreadnonghis and Ironclads. 


i RING MAIN CABLE FOR H.M.S. BIRMINGHAM. 
TE Manufactured and supplied by 


WESTERN ELECTRIC CO., Ltd. Works; North Woolwich, E. andat "app Manchester, Glasgow, Leeds, 


households. 


The kettles are made in a variety of designs, and in every case the: Three new lists issued by the British Thomson-Houston Co. (Lid.), 
heating elements and the workmanship are of the best. They are Rugby, Nos. 3.311, 4,160 and 2,4404, contain a number of useful parti- 
constructed of sheet copper, highly polished outside and pure tinned 


inside. “ Eclipse ” irons give most satisfactory results in practice. 
They are made in various styles and weights to conform to the 
nature of the work to be done. Domestic irons suitable for the 
ironing of delicate fabrics, laces, &c., range from 23 lb. to Gllb., with 
eavier irons up to 16 Ib. for use in laundries, dye works and by 


grill and toaster should recommend it to the attention. of small B.T.H. TRANSFORMER AND SWITCHGEAR LISTS. 


uet 


EcLiPsE LAMP RADIATOR AND TABLE KETTLE. 


dressmakers, linen factories, tailors and hatters. They are niekel- 
plated all over and fitted with polished wooden handles. 

T Eclipse " heaters, too, either of the radiator, convector or com- 

Ined convector and radiator type, possess many advantages over 
other forms of heating, and on that account should appeal to those 
Who desire to use an hygienie system of heating. Moreover, they 
are portable, and the heat required can be controlled at will. 
- Eclipse " heaters are guaranteed for a period of five vears, with the 
exception of illuminating and radiator lamps. Full particulars and 
catalogues can be obtained from thé Electrice & Ordnance Acces- | | 
Sories Co, (Ltd. ), Cheston-road, Aston, Birmingham. B.T.H. Stow-Mworriox Om Swrrcu STARTER, OPEN, 
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summation instruments such as wattmeters and ammeters, and the 
"hus bar and trifurcating cable boxes are specially mounted within 
the fixed portion of the framework. 


culars of switchgear and current transformers. The two switchgear 
lists deal respectively with the truck type and the draw-out type of 
gea". The truck typ? of gear is des'gned for polyphase systems for 


B.T.H., 
MEDIUM PRESSURE 
DRAW-OUT TYPE 
IRONCLAD GEAR. 


pressures up to 6,600 volts and is intended for service in sub-stations 
of large industrial power consumers. Safety is the first object that 
has been kep: in view in the design of thet 
apparatus. The p-incip'e of the draw-out 
gear recalls the early Ferranti cellula: 
boards in which slate was employed w; 
the gnedium for partitioning off the ap- 
a Un which was ranged in a vertice! 
Lne in each of the panels. The develop- 
ment of the independent oil tank switch 
end the improvements made mechanically 
and electrically in porcelaininsulators have 
permitted the use of metal in place of slatc 
as the supporting medium for high-tension 
boards, and the truck type gear of the 
B.T.-H. Co. isin every way typical of the 
use of this material. It is so important to 
ensure reliability of service in industrial 
power operations, that in the case of 
switchgear it should be designed with an 
cye to easy panel replacement in case cf 
breakdown. Those portions of the gea: 
which may for some reason or anothce- 
fail are better made removable, and by 
designing and constructing on the unit. p'an, 
panels are made easily interchangeabie. 
The fixed portions of the boa:d in the 
truck type gear consist of fixed knife con- 
tacts for the cable and bus bar connections. 
The illustration clea-ly shows how these 
contacts are disposed upon the truck por- 
tion of the gear and arranged to engage 
with the fixed contacts at the back of the 
gear. Upon the truck itself are mounted 
the oil-break switch, the current and 
potential transformers, the indicating am- 
meter or wattmeter, as the case may bo, 
and the tripping relays for the switch 
itself. Two large handles are fitted at 
the front of the steel plate on the truck to 
enable the gear to be withd-awn or pushed 
Into position. The truck is, of course, 
immediately rendered dead when itis with- 
drawn from the panel recess. The com- 
plete gear is made up with; panels. for 


The draw-out oil-break switchgear is designed for service on either 
650 volts or 2,200 to 3,300 volts, and differs considerably from the 
truck type of gear, although the objects in view are similar. The 
adjoining illustrations clearly show the methcd of mounting the 
switches on their supporting ircn framework, together with the 
operating gear, relays end instruments. The method emp‘oyed for 
the lowering of the switch tank in 0:der to give access to the switch 
contacts is a'so depictcd. A motor starting attachment can be fitted 
to these switches for throwing small induction motors direct on to 
the line. This feature comp ises an arrangement which allows a 
heavy momentary starting current to flow through the apparatus 
without tripping the switch. A switch fitted with this type of 
attachment is illustrated on the previous page in the open position 
It is also possible to provide an interlock with motor starters and 
controllers so that the oil switch cannot be closed unless the starter 
is in the “ off " position. The connection between the starter and 
the oil switch is made by two conductors encloscd in a metallic 
flexible hose povided with a p'ug contact for insertion in the side of 
the oil switch. This p:ug cannot be withd-awn when the switch is 
in the running position. Various types of relays can be p-ovided for 
this class of gear, and leakage p-otective relays are amongst these. 
They can only be used where the midd'e point of the system is earthed, 
and are, therefore, recommended for mining service to ensure the 
quick disconnection of defective circuits. The device employed 
consists of a special current transformer inserted between the cable 
and cable box, and this transformer is connected to a relay in the 
same case. The relay is excited by the leakage circuit and closes the 
circuit shunted by the low-yoltage release. A resistance is placed 
in series with the release coil, which is capab'e of withstanding the 
full line voltage. 

The current transformer list referred to above deals with type C 
transformers, which are supplied in various sizes and patte:ns, «nd 
for voltages from 3,400 to 12,000. They are suitable for ope"ating 
any combination of instruments, relays, trip coils, &c., within their 
volt-ampere rating. Copies of these lists can be obtained from the 
B.T.-H. Company's Works, Rugby. 


B.T.H. Truck Tyre E.H.T. IRONCLAD GEAR. 
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FERRANTI COOKING APPARATUS. ` construction to that used in the company's electric fire. These 

———- ovens arc Cesigned for use with separate controlling boards. The 

T Anew edition of its catalogue oi electric cooking appliznccs is just company makes a feature of a special unit system of control gear, 

off the press, and is being circulated by Messrs. Ferranti (Ltd.). The ^ which is made up in cast-iron boxes. Each unit is complete with its 
company is calling the attention of the trade to a new line of electric switches and fuses. 

ovens which are specially suitable for domestic purposes. These ave Two larger sizes of cookers than those mentioned above are also 

offered in large, intermediate and small types. The large size listed. One of these meesures 27 in. by 23} in. by 36}in., the 

measures 23] in. by 22in. by 29} in., the intermediate 23in. by other is 26 in. by 20V in. by 33in. The larger cooker is rated at 

20 in. by 27} in., and the small size 172 in. by 17 in. by 21 in. The — 3:3 kw. for the oven, 1:35 kw. for the grill and 1-1 kw. for each of the 

large oven is rated at 3-3 kw., the intermediate at 2-5 kw., and the two boiling plates. The smet!ler cooker is rated at 2-5 kw. for the 


ANOTHER? TYPE FERRANTI COOKER SHOWING ELEMENTS IN POSITION, 


ovcn, 1-35 kw. for the grill and 0-85 kw. for each cf the boiling 
plates. The elements in this oven are similar in construction to 
those of the smaller tyre referred to in the preceding paragraph. 
small size at 0-9 kw. In each case three heats are provided. The The hotplates are of the company’s standard design, comprising a 
ovens are heated at the side, the elements being behind the shelf heating spiral wound in the form of a flat disc, and contained in a 
racks. Each element has three live and one earthed contact pins, disc of cast iron backed by a plate of hard insulating material. These 
which plug into sockets mounted on porcelain at the bottom of the plates are made in one and two-heat types, and in each case are fitted 
oven. The illustrations explain the details of this construction. ^ with earthing pins. They are designed to plug down into fixed con- 
The heating spirals are supported on porcelain bars, made up into tacts, which are embedded in insulating material in the frame of the 
unit pieces and clamped together. They are shielded against acci- ^ cooker. Copies of the new list can be obtained on application to the 


dental contact by perforated sheet metal. The element is similarin company. 


FERRANTI COOKER SHOWING ELEMENTS WITHDRAWN. 


SUPPLEMENT to “ The Electrician.” 


LET US DO YOUR ENAMELLING. 


Fm) SPINNING STAMPING 


The installation of the most up-to-date machinery 
at our factcry enables us to supply your needs. 
Deliveries and strict attention guaranteed. 


P The BENJAMIN ELECTRIC Ltd. /a Rosebery Avenue £A 


A NOVEL ELECTRIC SIGN. 


Although the electric sign has completely vanished from the night 
sky of London for the time being, sign business is still to be obtained 
from places where a reduction in lighting is not necessary, both at 
home and abroad, Siemens Bros. Dynamo Works (Ltd.) have recently 
completed a novel sign which was ordered through their Singapore 
branch, This sign affords an excellent example of methods which 
“re in vogue in the Straits Settlements. We reproduce two illus- 
‘rations showing respectively the day and night effects. The sign 
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A CHINESE Pvzzuk Sten, 


is 14 ft. long by 2 ft. 8 in. wide by 1 ft. deep, and is to be fixed from 
the roof of a very lofty store. The local regulations prohibit the 
fixing of a sign which projects more than 3 ft. deep, and it was, there- 
fore, necessary to arrange the advertising matter on the sign to read 
vertically. The Chinese characters lend themselves to this style of 
design, and the top threc which are visible day and night represent 
the name of the store. This lettering changes in colour red, yellow 
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——— PEN 
E. SHOWELL & SONS, Lp. 


Mu STIROHLEY, BIRMINGHAM. 


GERMAN TRADE WAR — 


We are open to quote for any articles hitherto 

* MADE IN GERMANY ” in Brass, Copper, 

Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts, 


If you will send your enquiries we will quote you 
Prices, and any goods not ín our province we will 
indicate a likely source of supply. 


——— 


Sole Agent for the Electrical Trade .— l 
LIONEL ROBINSON, ;3^ mn, 


TELEPHONE: Holborn 6323 


and green in succession when illuminated at night time, with a com- 
plete blanking out in between the different colours. Each of the 
remaining panels adveriise some article manufactured by the store, 
and they figure on the sign in rotation in the same colour as the name 
of the firm appears,so that with each change of colour in the name 
there is a change of advertisement on the sign itself. These lower 
panels appear absolutely blank in the day time. The wavy beaded 
border is arranged on the chasing flasher plan, two sections of 12 
beads, that is, two lengths of approximately 18 in. are blocked out 
mechanically in succession all round the border. In order to obtain 
the results described, about 30 distinct lamp circuits had to be wired 
and the number of Wotan lamps employed is about 150. These have 
been varnished by the Siemens process to withstand the weather. 
The flasher is motor driven pattern and controls the main panel 
circuits and the border at the same time. The sign is double sided, 
each panel being identical.—' The sign is of strong design, finished 
black stove enamel outside and white stove enamel inside. 


LIGHTING SPECIALITIES. 


In a new edition of their various lines of illumination material, the 
Benjamin Electric (Ltd.) have included a rango of half-watt lanterns, 
types of which are illustrated herewith. They can be supplied in 
black enamelled steel or with polished copper lantern head, and with 
vitreous enamelled reflector in each case. The latter is l6in. 
diameter, and is finished white inside. The standard bushing is 


Rl 


BENJAMIN HALF-wart LANTERNS, 


$ in. iron, and a Benjamin Goliath holder with lamp grip is fitted in 
cach case. Many other interesting lighting s pecialities are described, 
priced and illustrated in the catalogue. We may especially mention 
a section dealing with reflectors and screened lighting material for 
shop window and show.case service. The catalogue is well illus- 
trated, and contains,in addition to views of lighting installations, a 
number of useful distribution curves. 
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Has Mr. Orme Bastian vet cast your Tobascoscope ? He is 


recommended by the qualitv. 
bo 3k * x 


Rumour hath it that one Venner hath purchased an oil field, 


THE | for ye purposes of ve electrie cooking. 
* she «x * 
ROUND T ABLE À soldier at the front suggests that the greeting this year 
: should be : 
“ As peaceful Christmas as possible and a victorious New 
Year." 
D "n x * 


We hear that a “ Royal Ediswan ” lamp has survived the 
effects of shell fire in the town of, not far from y, in the western 
EVENT OF THE WEEK.—One of our contemporaries is Berry theatre of war. The public electricity works had, unfor- 


annoyed. tunately, succumbed to the enemy's artillery, otherwise the 
* * * * lamp would still have been burning. 
Apropos of the L.C.C. breakdown, one of the London cor- * * * * 
: x é& : 
respondents of a northern daily said that “ after this there was SONGS BY CELEBRITIES. N 
J—No. 1 
as a serious shortage in the engines ! ” D m AE j 
. TRAR * * * * GUARANTEES. 
` trm * m" L| C1 
i aks ; 1 ? i kg bd 5" E, DN H 7 e. e NS j. E Vh . 
SIN “ To increase the output of this machine," said the worried BEN BY in D EATON, E Q 
Rates designer, “ we must put, refrigerators in the wet-air filter.” (Tune: Sweet Geneviere,") 
qnte “ But,” said the cheerful fool, “ if a hoar frost were set up the A guarantee [ gave one dasg 
e turbine might be shut down through stripping badly.” When I was young and rather green. 
eee * * * * How I regret. that yesterday, 
net E " " » M . EN a De . ISSIC S T * re } v» 
"ed. Elsie See won't, for a while, “ sew socks for saucy soldiers,” And that commission s might have been 
"bug , n qus. C Del? I sold that wretched turbine set, 
| she’s been so badly burnt about the neck and arms.” Dic Enn R 6s ek 
hien i Mad SI: we th. 
Ace Formby also has had a rough time at Southport. He was last The test came fairly icat and vet 
aW te ey d : — ; a NM e . ^ a ^ Te 2 «A, c 4 yE 
li Ts seen " standing at the corner of the street." — So were the trains. It showed we took five pounds too much. 
v * * * * | 
vt^ SR Oh, guarantees, sad guarantees, 
"P Apropos of our note last week, Mr. John K. (ray writes : From superheat to contraflo, 
a E Q; : 1 ~ ; 
TM “ The Siemens staff need not be apprehensive. Mr. Campbell The engineers were hud to please, 
nee Swinton is no more likely to change his name to Siemens than They measured only HO. 
r he would be likely to continue to draw a salary for assisting to o i 
pile up profits that will eventually go for the most part to our A guarantee I ms vr ay 
German enemies." For anything that. they may need. 
NE m " "XE I've found out how to make it pay, 
6 qv TP MNT pd. Consultants are but men indeed, 
We need hardly say that the unit of electrical current is termed a And, being men, they're often dry": 
.. ` . . . ae this. E 4 9 " , À n, 
I volt, being the electrical pressure or difference of potential which will And sod alwavs find it best i B 
[oo roduce a certain effect on a standard instrument kept by the Board : am first, ; e: , 
m » To lunch them tirst, and bye and bye 
ET of Trade. i We wander otf to see the test. 
TEM 2 7 ee ` r [FC] un 
E The foregoing recently appeared in the Brewers’ Trade Oh, guarantees, soft guarantees, 
ter, . [E D . . . M h] s M » " 4 E 
E! Review " in a series of articles entitled the * Electrification of From superheat to contraflo, 
ES Breweries.” The series commenced on April 1, 1914! An engineer you quickly please 
* = * T With whisky in the H,O. 


We- hear that the chief expert of a famous firm of water- E. L. H. 


tube boiler makers went to a northern city to participate in - 
a discussion upon a Paper on plant testing. A few daysafter, OUR HOT PLATES. 

one of the engineers in the afcresaid city received a note saving No. 188 to— ae 
that the aforesaid expert, mentioning his name, had contributed Mr. Harold Dickinson for quadrupling the capacity of No. 1 
to the discussion, but no one in the locality knew who he was station, Lister Drive, Liverpool, without adding one square foot 


* * ne * 


or what firm he represented ! to the boiler-house floor area. i 
* x * * Se "md 
À good story is told of an electrical man, a golfer by hobby, THE “POINT FIVES.” 
Who had decided to join the * Kitcheners.? He arrived at d 
club house one day showing with great pride a telegram which Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham Je 
read : Mr. H. F. Street (Southampton). Fi a EAEE 
" ; e 5 QUNM . Luton). . S. E. en (Sheffield). 
orn ine vee dti . Mz T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Shortly after he came in bursting with pride with another Mr. A. S. Blackman (Sunderland) |  tlepool) 
telegram, which ran as follows :— Mr. C. S. Davidson (Barnes). | et UL Ham). 
vo * Del; Tm ing us i sent nationalcrisi-." Mr, A. H. Seabrook (St. Maryle- Mr. A. O. Shaw (Litor 
ee Delighted to hear you intend supporting us in presen GEORGE R.I. Mr. E. R. Hill (Reading). [bone). . Mr. C. Juro (Blackpool). 
pe : PCS ver : Mr. C. M. Shaw (Worcester). 
But he began to smell a rat after this, and was casting round for Mr. J. W. Hame (York) 
the PR when his doubts were set at rest by a final wire, Mr. S. T. Allen (Wolverhampton). l Mr. H. A. Nevill o 
i i l Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). 


which read :— 


- “ For God's sake keep neutral.” WiLHELM. 

| Central House, Kihgsway. London, W.C. d = | 
END AGAMUS ae = T STARTERS 

: SWITCHGEAR, TRANSFORMERS, METERS, = FUE BOX Mn. nS TN LeTIOME 
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SIEMENS 


ELECTRIC KETTLES 


Write to Supplies Depariment for Price List 215.2 


Dew. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W. ; 
Telephone: GERRARD 860. Telegrams: '' SIEMBRALOS, LONDON.’ 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: “ S1gMoTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 
BirminGHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisroL —30, Bridge Street. NEWCASTLE —39-41. Collingwood 
CARDIFF—89, St. Mary Street. SHEFFIELD—22, High St. (Bldgs. 
GLAs5o'w—^6. Waterloo Street. SouTHAMPTON—46. Hizh Street. 
Branches in Principal Towns Abroad. 


WESTON PORTABLE ALTERNATING-CURRENT VOLT- 
METERS, AMMETERS AND MIL-AMMETERS. 


The Model 155 Weston poctable alternating-current instruments 
are the result of prolonged and conscientious study, careful mathe- 
matical analysis and exhaustive scientific research, Each of the 
many factors involved in the complex problem of devising, designing 
ani constructing instruments adapted to give accurate indications of 
the valuc of the forces acting on alternating-current circuits under a'l 
the widely varving conditions met with in pravtice have received 
separate consideration. In the develop nent of these instruments 
no expense has been spared and no time begrud:ed. The first aim 


WEEsToN PORTABLE A.C, VOLTMETER. 


has been to produce instruments of the highest degcee of accuracy 
and perfection in detail as possible, anl then to devise machinery and 
specia! tools, methods an processes, to produce instruments of the 
highest degree of electrical and mechanical excellence and reliability. 

We understand that the same reception has been given to these 
instruments as was given to the Weston portable direct-current in- 
struments, and their merits have ra silly extended their use an | sale 
to all parts of the world in which electrica! energy in the form of 
alternating-current is employed. All of these instruments are perfectly 
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dead beat and are extremely sensitive, and quickly and accurate 
respond to the most minute as well as to the greatest fluctuations in 
current strength or P.D. They may be used on circuits of any 
frequency, within the limits of engineering practice of to-day, without 
sensible error in their indications. The makers claim that they will 
give practically the same indications on circuits Varying in frequency 
from 15 cycles per second to 140 cycles per second. 

The moving system is extraordinarily light and strong. The pivots 
are hardened steel, accurately ground and highly polished. The 
bearings are highly-finished first quality sapphires. The cases are of 
wood, neatly finished and dustproof. 

The instruments are compact, light and have excellent scales. The 
scales are almost entirely proportional throughout about four-fifths 
of their length. 

The voltmeters have no discernible working crror—that is, they 
indicate the same whether leit in circuit for a second or left in circuit 
permanently. They have practically no ‘“ chamber error "—that 
is, their indications are practically the seme within all the limits of 
the temperature of the room arising in practical work. They have 
practically no inductance error—that is, the error in the indications 
of these instruments when used on circuits of all the varying fre- 
quencics met with in ordinary engineering practice is entirely 
negligible. "The vacious ranges of voltmeters listed are all s:lf- 
contained. They include instruments adapted to give a full scale 
deflection with 75 volts to instruments adapted to give a full scale 
deflection with 750 volts. For use with higher voltage multipliers 
or transformers 27e required. 

The various ranges of ammeters listed include instruments adapted 
to give a full scale deflection with 1 ampece to instruments alanted 
to give a full scale deflection with 500 amperes. These ammeters 
may all be used on circuits having a P.D. of 2,300 volts. For higher 
ranges or higher voltage transformers must be used. When higher 
range portable ammeters ave required the 5 ampere instrument 
should be used with a suitable transformer, the secondary of which 
must have a j5-anpeve capacity, and the ratio of transformation 
between primacy end secondary to be such as is demanded 
for the measurement of the prima-y current. The scale of the 
instrument cen be marked to directly indicate the streug'h of 
the current in the primacy, or it can be makel 5 amperes, and the 
current in the primary calculated by multiplying the deflection by the 
ratio of the primary to the secon łaty of the transformer. All 
catalogued ranges of voltmeters aʻe provided with self-contained 
resistances. For the measurement of a!l alternating currents greater 
than 500 amperes, and for the measurements of currents of high 
potential (i.e.. over 2.300 volts) current transformers must be used. 
Particulars of suitable transformers, also of a!] the above-named 
instruments, will be forwarded upon request to the Weston Elec- 
trical Instrument Co., Audrey House, Ely-place, Holborn, London, 
E.C. The dimensions of all instruments ave 7 in. by 7} in. by 3} in. 
deep. excepting voltmeters for pressures over 300 volts, which measure 
Tiin. by 8bin, by 3l in. 
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NEW SIEMENS PAMPHLETS. 


We have received a copy of pamphlet A701, which describes the 
Siemens cugine revolution tell-tale for giving visual indication on 
the bridge of a ship of the movements of the engine. The indicator 
is actuated electrically without the use of rubbing contacts in the 
transmitter. The latter comprises an electromagnet having two 
windings, one of which is connected to the supply mains of the ship 
and the other to the indicator. Attached to the propeller shaft is 
an iron armature which passes at each revolution the poles of the 
electrom :gnet, inducing a current in the secondary winding and 
sending an impulse which moves the flag indicator across the window. 
On the indicator are two flags and two windows, one for each direc- 
tion of rotation. The apparatus is of interest because of the entire 
absence of moving electrical parts. A switch is provided to dis- 
connect the indicator when required, and there is also an internal 
lamp which lights up the flags at night time. 

Pamphlet A705 deals with the Siemens luminous helm indicator. 
a device which shows upon illuminated windows of different colour 
the position of the radiator when it is amidshi ps, or when hard-a-port 
or hard starboard. The indicator is mounted at the wheel house 
in a teak case having three windows ; the centre one is white and the 
other two are red and green respectively. The lamps used for 
illuminating the windows can be put in circuit with the ship's mains 
or with batteries, as may be preferred. The transmitter is of simple 
construction, and is carried in a watertight "case. The switches 
Within the case are operated by long arms which are in contact with 
the rotor itself. These arms are attached to spindles which pass 
tough stuffing boxes in the transmitter case. 
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Features: | 
STRENGTH. | 
LONG LIFE. 
BRILLIANCE 


ECONOMY. 


BRITISH 
' PTHROUGHOUT. 


Reasonable Terms. 


MEANS 
INCREASED Our Indemnity holds 
GOOD MARGIN PROFITS, good. "ELASTA" 
OF PROFIT AND LAMPS infringe no 


BRITISH MADE 


DISTRIBUTION 
BOXES 2" 


» Self-Aligning 
| | 4 FUSES. 


Pamphlet 2.) 


; To Home Office Recommenda- 
tions for Factory Use. 


REYROLLE 


& Co., 
Ltd. 
HEBBURN- 
ON-TYNE. 
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VVe help you to 


make profitable 
sales by facili- 
tating celivery, 


supplying you 
with advertising 
matter, 


and 
selling you 
lamps which are 
guaranteed 
Stand up 


their work. 
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Write for Terms. 
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EY BRITISH WORK-PEOPLE . 


“Scholey” Motors 


HEAPNESS has not been arrived at by any sacri- 
^ fice of quality or skimping of material, but by 


improved methods of manufacture. 


Therefore, your 


preference should be given to *ScHoLEY " MOTORS 


because they possess just that little advantage in quality 
of material, superiority in Finish? F urthermore, 
we guarantee to supply a machine that will give every 
satisfaction, and one that may be depended on to per- 


form the work they are specified to do very efficiently. 


SCHOLEY & CO0., Ltd., 


151, QUEEN VICTORIA STREET, E.C. 
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Manufacturers of 


PHOSPHOR BRONZE, 


GUN METAL, MANGANESE BRONZE, 


Brass and Gopper 
REL Tubes, Sheets, 
Rods, Wire, and 
CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK. 


CURRENT TRADE LITERATURE, 


ELECTRICAL FixNTURES.- An abbreviated list, selected from their 
main catalogue of fittings. is being issued by Messrs. Falk, Stadelmann 
& Co. The fittings section includes e number of tasteful designs of 
bowl fittings for semi-indirect lighting. The radiators ave of the 
luminous lamp type and also the glowing bar pattern. The list is 
intended mainly to encourage Christmas trade. 


Borer Firrixcs.—The sales department of the National Boiler & 
General Insurance Co., St. Mary's Personage, Manchester, have issued 
a useful catalogue which describes and, prices fusible plugs for boilers 
and air receivers, deadweight safety valves, hydraulic testing 
pumps, indicator taps, core drills, pressure gauges, steam pipe levels, 
water gauge glasses and fittings, and a complete alkalinity testing 
set for the treatment of boiler feed water to ascertain whether the 
chemicals have been used in the correct proportion. This latter 
outtit is quite portable. 


SILVERTOWN WIRES.—AÀ complete price list of Silvertown gutta 
percha, india rubber, silk and cotton-covered wires has been pre- 
pared by the L R.G.P. Co., Silvertown. Particulars of these insulated 
conductors are given in tabular form, the prices being also given in 
the same table. Shot firing wire of various types is also dealt with. 
The concluding pages of the catalogue contain details of Silvertown 
jointing tools as made up in boxes for use on mains and general 
wiring work. The Silvertown jointer's tent is illustrated and priced. 
Instructions how to joint gutta-percha covered wire occupy the last 
two pages of the list. These instructions are illustrated with clear 
diagrams, 


BoiLER FEED RrEGvrLATORS.— Messrs. Scholey & Co., 151, Queen 
Victoria-street, London, E.C.. are agents for the Copes boiler feed 
regulators, which are made by the Northern Equipment Co., Eerie, 
Pa. With this device in service on the boilers of power stations 1s 
claimed higher overload capacity, more constant furnace conditions, 
even distribution of load, smooth rate of feed, smaller feed lines, 
more even load of feed pump, dry steam, higher and more constant 
superheat, higher temperature of feed water. A 40-page booklet 
issued by Messrs. Scholey describes this interesting apparatus in 
detail, and doubtless many engineers in charge of boiler plant will be 
anxious to obtain a copy. 


STEARN Heating LaMrs.- We gather from a pamphlet. issued by 
the Stearn Electrie Lamp Co., 47, Victoria-street, London, S.W., 
that their heating lamps 10 in. long by 2] in. diameter are now sup- 
plied with bayonet or standard Edison screw caps. The brass collar 
attached to the Edison serew is insulated, making the lamp shock- 
proof. ‘These lamps are now offered at reduced prices. Orders for 


: MARBELLA o». REFLEC 


The Reflector of the Future. 


Embody all the requirements of 
scernti£z Reflectors with the appears 
ance requisite to make them suitable 
for every class of installation. 


BENJAMIN ELECTRIC LTD." / S | 
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less than 12 lamps at a time are onl iti 
s at c ' are only accepted on the conditio 
the buyer takes the risk of breakage in transit. in 


ALKLUM ACCUMULATORS.—Messrs. Worsnop & Co., Halifax, are 
sending out a price list of their Alklum accumulators for lighting 
traction and motor-car service. They claim long life and hich 
mechanical efficiency for this accumulator, and strongly recommend 
it for ell classes of portable service. The accumulators are listed 
from 20 to 425 ampere-hour capacity. The Alklum battery dus 
1} volts per cell. SS 

SWITCHES AND FUsES.—À tile has been issued by Ferranti Limited 
containing copies of their general catalogues dealing with knife 
switches, isolating switches, totally-enclosed ironclad switches and 
fuses, combined interlocked ironclad switch and fuse panels, high- 
tension fuses for potential transformers, and liquid resistance cut. 
outs for protecting electrostatic instruments. These are the com- 


pany's standard lines, and the lists will be found very suitable for 
switchboard makers, 


HIGH-SPEED TELEGRAPHY. 


The facts recorded in a handsome brochure, published by Creed, 
Belle & Co., mark an epoch in the history of high-speed printing 
telegraphy. At a meeting of the Institution of Electrical Engineers 
held three vears ago a distinguished telegraph engineer stated that 
the heavy telegraph services of the daily newspapers printing out 
of London, such as the 7 Glasgow Herald " and the " Daily Mail” 
(Manchester edition) were beyond the scope of printing telegraphs. 
In the brochure referred to above will be found unreserved and 
enthusiastic statements from the proprietors of these newspapers 
and others. It is gratifving to note that the problem has been 
solved by a British system. It is due probably to our national 
modesty that we in this country have been looking to Germany fora 
printing telegraph that would carry heavy trafte at high speed. 
Only two vears ago Mr. Herbert Samuel, speaking as Postmaster: 
General, before the Liverpool Chamber of Commerce, referred in 
glowing terms to a German system that was " full of promise.” lt 
transpired later that this Germen system was a complete failure, and 
has since been withdrawn. Mr. Hobhouse, during the first month 
of his transfer to the Post Office, visited Berlin to witness another 
system fathered by the same great German firm. 

The British Creed system for a period of 10 years has, in the face 
of much indifference and many difficulties, quietly developed to its 
present state of efficiency and complete success. To-day, we under- 
stand, it can handle more traffic in a given time on any kind of circuit 
more accurately and at less cost than any other printing telegraph 
system. A list of the circuits on which it is working in ditferent 
parts of the world will be found in the brochure. In Great Britain it 
has been working uninterruptedly on the Edinburgh-London cireuit 
for six vears, and during the past few months it has been installed at 
several large industrial and commercial centres, such as Glasyow, 
Manchester, Liverpool, Birmingham, Grimsby, &c., with highly 
satisfactory results. 

Its general introduction throughout the country would, it is 
believed, not only give us a better telegraph service, but would 
immediately effect substantial saving in working expenses, and ulti- 
mately convert this Department of State work into a paying concem. 
The quarter of a million sterling now said to be Jost each year in 
press messages could be saved immediately, and the newspapers 
would get their news quicker, more accurately and rendered in plain. 
clear type. The excessive delays that often take place in connection 
With press messages sent over the public wires are most regrettable. 
But such delays are inevitable when manual methods are adopted. 

Messrs. Creed, Bille & Co. will be pleased to supply any further 
information which your interested readers may desire on the subject 
of their interesting svstem, and to give a demonstration at their offices 
in Flect-street to the accredited representative of any newspaper. 


/ EDISWAN 
. EVERYTHING—ELECTRICAL 
| 


(See Adul. on page xx.). 


FRIDAY, DECEMBER 18, fount 3, SALISBURY Court, Freer Stregt, in the City of LONDON, 
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THE 


ROUND TABLE. 


oes KVA. wishes all readers of THE Rounp TABLE a peaceful 
LS Christmas and a brighter and more prosperous New Year. 
* 2 * * 


We are seeking official confirmation of the report which is 
being circulated by German wireless that the Kaiser has 
repeatedly asked that Seaton be engaged to eXpress his 

Y. (Wilhelm's) feelings. The Engineers’ Club, Manchester, is 
preserving the strictest silence on the matter. 
* * * * 
| The author of the article on the “ Electrification of Brew- 
s eries " in the * Brewing Trades' Review," whose views of the 
BN volt we quoted last week, has also very decided opinions on the 
pn subject of generating plant. He says :— 
M The term generator is usually applied to the machines of the 
c.c. type, whilst the term dynamo refers to those producing a.c. It 
is a very moot point as to which is the better current to select for 
brewery work. 


Now, Sir! 
Are you using 


OSRAMS? 


I flatter myself that 
they can da more 
work on less current 
than any other light 
troops in the world 


for 
ECONOMY, STRENGTH & BRILLIANCE 
they are unsurpassed 
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THE LATEST IN SURPRISE PACKETS. OPEN THE ENVELOPE AND OUT 
COMES OsRAM BILL. 
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A Cambridge correspondent writes that the drawing office 
staff of a famous Instrument-making firm in that city are giving 
up the use of T-squares, because the managing director is such a 
believer in coffee. The same correspondent suggests that 

Red White and Blue " coffee gives most inflated readings on 
any instrument of German manufacture. 
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WITH BENJAMIN REFLECTORS. 


4 " * : : 
We F These} Reflectors are scientifically designed." Their use avoids N 
" glare and the illumination is concentrated on the goods. ` 


A` 
7 The Benjamin Electric Limited, la, Rosebery Avenue, LONDON. £ cc 
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THE PANTOMIME SEASON HAS NOW COMMENCED. 


Paradoxical as it may seem, the weakly electrical journal 
which obtains advance information upon all Institution of 
Electrical Engineers’ matters is most virulent in its attacks on 


that much maligned body. 
* * * * 


The Sales Managers’ Association must mend its ways. One 
of the electrical salesmen, participating in the discussion on 
Mr. Scholey’s recent lecture on English trading methods, rapped 
one of the members of the Association on the beak (his name 
is Swan) for using the term “ Britisher ” in speaking of the 
inhabitants of these islands. The rebuff was well deserved. 
(Americans in this country, please note.—KVA.) 

* * * * 


OUR HOT PLATES. 
No. 139 to— 

James Cantlie, M.A., M.B., F.R.G.S., V.D., for the following 
on p. 124-5 of the “ British Red Cross Scciety First-Aid 
Manual, No. 1 " :— 

If the helper should happen to have on dry goloshes, or tennis shocs 
with rubber soles, insulation will be effected. Should nothing be at 
han | to insulate either hands or fect, the helper should start running 
a short distance from the patient and, as he approaches the patient, 
jump from the ground, and whilst in the air (with both feet off the 
ground) kick the patient from off the contact. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham. 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffiold). 

Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading) [bone). | Mr. C. Furness (Blackpool). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Woroester). 

Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 
Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). 


FERRANTI LTD| 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TR i NSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


M rite tar Rinder sr | 
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ELECTRIC MOTORS 


Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap OrFFic&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: '' SigMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BiRMINGHAM— Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisTOoL—30, St Ma Street. NEWCASTLE—39-41, Collingwood 


CarpirrF—89, St. Mary Street. SHEFFIELD—22, High St. [Bldgs. 
GLasGow—66, Waterloo Strest. SouTHAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


LARGE REGULATORS. 


The rectangular type of main regulator with strip resistance was 
recently described in these columns, and the accompanying illustra. 
tions show a different pattern. The regulator is of the G.E.C. 
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Fio, 1.—@.E.0. Rearraror ror 5,000 xw. “ Wirtoy ” TURBO- 
ALTERNATOR, 
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standard tonstruction, and will control a 5,000 kw. turbo-alt 

nator, the regulator having been supplied by the G.E.C. to an im. 
portant municipality. It consists of a circular face-plate regulator 
of strong construction, mounted on the same angle-iion framework 
55, and connected to, a G.E.C. cast alloy grid resistance, It will be 
seen that the connections between the contacts of the regulator and 


Fic. 2, —INTERIOR View oF G.E.C. “ Marn REGULATOR," SHOWING 
SOLID CONNECTIONS. 


the resistance are of solid copper bar, to enable a good connection 
to be made. The regulator contacts are turned round at right 
angles, and the copper rods are screwed to them: therefore, there 
are no loose wires to be found anywhere in the regulator, the whole 
of the contacts being solid throughout. 


PROMETHEUS FIRES AND RADIATORS. 


Two large new lists dealing with the ebove have just come to hand 
from the British Prometheus Co. The radiator list deals with the 
convector type of heater, the elements for which are made up in two 
standard types, the open and the armoured. These elements are 
built up on a standard frame, and six are connected in parallel for 
use across all ordinary supply voltages. Temperature regulation is 
obtained by turning on one or two groups of the heating elementa. 
In both the open and armoured[types the elements are readily 
renewable. The convectors themselves are made up in almost any 
desired form and design of supporting frame. The wishes of the pur- 


PROMETHEUS TUBULAR ELEMENT. 


chaser can be met in almost every respect in regard to ornamentation. 
The prices of these radiators are naturally on the high side, but they 
p to enjoy a considerable vogue amongst the moneyed classes, who 

ike them because of the ease with which they can be made to har- 
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RIVER DON WORKS, SHEFFIELD - 


ELECTRICAL EQUIPMENT 


of every description 
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; British-Made Resistance Materials ; 
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THE WAR 


MOSCICKI CONDENSERS: GILES VALVES 


These being entirely MANUFACTURED AT OUR WORKS we 


can guarantee continuance of supply under present conditions. 


ISENTHAL & CO.) Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


monise with costly decorations. In the same list, illustrations, par- 
ticulars and prices are also given of lamp radiators, and these are 
supplied in sizes ranging from two to six lamps. An interesting 
type is listed in which two radiator lamps are placed one on each side 
of the central frame carrying the standard convector units. The 


The Electric Fire List. This is an entirely new list, and contains 
particulars of Prometheus fires, which are offered with bar and 
tubular elements. The firebar elements comprise a rod or bar of 
triangular section (viewed in plan), strengthened in the centre with a 
metal spindle which passes entirely through the bar. A spiral of 
resistance wire is wound upwards in grooves on this bar, and two 
surfaces are presented at the front of the fire. The heat rays from 
the back surface are reflected and diffused by means of a polished 
copper reflector. In appearance this fire when put on circuit 
resembles the ordinary lamp radiator. The ends of the spirel wire 


ScREW CoNTACT or BAR 
ELEMENT. 


PROMETHEUS FIRE Bar ELEMENT. 


are brought out to concentric screw terminals, and the complete unit 
is screwed into an Edison type holder at the lower part of the heater 
_ frame. 

In the tubular elements the resistance is wound spirally along a 
rod fitted within an outer tube of relative larger diameter. The inner 
rod and the outer tube are made of quartz. ‘The outer tube is trans- 
lucient, and acts as a diffuser, while it also breaks up the luminous 
ravs, so that the entire rod or tube appears to glow evenly—that is to 
say, the outline of the internal spiral is obscured. This type of 
element is built up so as to be secured into the frame by strong clips, 
and contact is made by special sockets, which are screwed on to 
common vertical 'bus bars. 

Both these types of fire are made up in cast-iron frames, artistically 
finished in various styles. Finish No. 1 is bright black stove enamel, 
No. 3 is antique copper bronze, No. 5 is standard art enamelled, 
colours ranging from pale green to crimson. The loadings range 
from 2,000 to 2,500 watts, and in the case of the St. James fire and the 

Buckingham fire tive bars are used. The Balmoral and the Holyrood 


are tubular element fires of either 1 kw. or 1} kw. loading. The 
Balmoral is made up of sheet copper or brass, and is supplied in 
various finishes. The Holyrood fire is made up in hand-beaten 
copper or brass relieved by hand repoussé work. 

In both these types of fires either ''nobleehrom " or " plebe- 
chrom ” resistance material is utilised. The first consists of a wire 
or ribbon composed of an alloy of nickel or chromium, and in order 
to protect it from oxidisation it is provided with a coating of a 
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THE “St. JAMES ” PROMETHEUS FIRE. 


mixture of gold and platinum. This is applied by a collodial solution 
of the noble metals, so that the outer layer of the resistance is im- 
pregnated, and there is an actual engagement between the particles 
of the two metals. It is stated that the resultant surface is per- 
manent and non-porous, and that these conditions cannot be obtained 
by chemical precipitation or electrolytic action. “ Noblechrom " 
can be heated in air to a temperature of about 1,250°C. without 
harmful results; it will successfully resist attacks of acid, even 
nitric acid. The elements made up with this class of resistance 
material are guaranteed for five years. ‘‘ Plebechrom” is a resis- 
tance material made up of the best nickel chromium alloy without 
admixture of certain other metals, which enter into chemical com- 
bination with silica and fireclay. This material is suitable for tem- 
petatures up to 750°C., and the elements of which it is made are 
guaranteed for three years. 
This interesting new Prometheus fire list will, we are sure, excite 
considerable interest in the trade, and we may say that copies of it 
can be supplied on application to the works, Salop-street, Birmingham, 


SUPPLEMENT to The Electrician,” Decémber 25, 1914. 


3 
AN LOC Yor 
OR 


KD 


ja  $Y 27 — N 


XXX AA 7 iu LEES 


If you want a variety of 
designs,'prices and finishes in 
Heaters}, you" should consult 


THE EDISWAN 
HEATER CATALOGUE. 


Luminous,  * Quartzalite ” 
and " Rodolite" patterns are 
illustrated suitable for 
Drawing Rooms, Bedrooms, 
Boudoirs, Halls, etc., etc. 


Everything necessary for 
Household Electric Cooking 
is shown in our Sec. VIII., 


Part 2, dealing with this sub- 
ject. 


T^ 
ERRAT 
FT eS 


Write for these 
TWO SECTION CATALOGUES TO-DAY. 


THE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD., 
PONDERS END, MIDDLESEX. 


London Showrooms : 123-125, QUEEN VICTORIA ST., E.C., 
71, VICTORIA STREET, 8.W. 
BRANCHES IN ALL PRINCIPAL TOWNS. 
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ELECTRIC SWEEPING AND CLEANING. 


A particularly tasteful brochure with the above title is being 
distributed by the Electric Suction Clearer Co., 151, Queen Victoria- 
street, London, E.C. It should be the means of persuadirg many a 
good husband to buy his wife a useful Christmas present or New 
Years gift. In the main it is written around the Frant Premier 
electric suction cleaner. This machine is of the bag type, and is 
fitted with an electrical motor which operates a high-speed fan. 
Fitted to the intake instellation is a revolving brush which is roteted 
by the suction of the fen and which successfully picks threads, 
match-sticks, slips of paper, and other articles which tend to cling 
to the nap of the carpet. This brush is held lightly betwren spring 
centres, and it may be removed quite easily for cl-aning purposes. 
This feature of the machine is noteworthy, because one of the 
principle difficulties with small suction cleaners is the raisirg of 
fluff and threads from the carpet. An exceptionally clear illustration 
is contained in the list, which brings out the features of this detail. 
The dust from the fan is collected in the bag which hangs on the 
underside of the long handle which is used to move the cleaner over 
the carpets or floor service. The upper portion of the handle is 
slightly bent and carries a self-contained switch which is of the 
rotary type, and is readily operated by a twist of the fingers. In 
addition to cleaning the carpets and floors a hose adjustment is 
provided by means of which upholstered furniture can be freed of 
dust ; and curtains, picture rails and wall hangings can also be cleaned 
by the use cf an aluminium tube which acts as an extension to the 
flexible hose. The operating handle is attached to the machine body 
by a swinging cradle so that without having to adjust any nuts the 
machine can be pushed under beds, sofas, settees, sideboards, &c. 

Those station engineers who have not yet had a copy of this 
brochure should obtain one at an early moment. The illustrations 
are from photographs which have been taken indoors, and not in the 
showroom. They show various operations which can be performed 
by the machine, and they clearly indicate that it is not necessary to 
do what is usually very dusty cleaning operations with one's hair 
tied in à bag, and with a special overall. The price of the machine 
is £7. 7s. or £9. 9s. with the hose attachments, these figures of course, 
being subject. 


HOLOPHANE FOR OUTSIDE LIGHTING. 


An interesting new departure is being made by the Holophane Co. 
in introducing their special glassware for use with lanterns for out- 
side shop lighting and street Lghting. The Holophane is not 
enclosed in any way, but simply takes the place of the ordinary 
opaline or clear glass globe. The glassware is described as refractor 
globes, and there is also a type ot refractor globe in the case ot the 
street lighting glassware, and there is also a type known as the 
diffusing globe for outside shop lighting. This illumination material 
is designed for use with high candle-power, high filament lamps or 
half-watt spiral filament lamps. The street lighting patterns is 
effected by bending the light rays in the neighbourhood of the 
horizontal, and in this way the light ;s distributed in a wide area 
The units are weatherproof and easy to clean becausc the outside of 
the glass is quite smooth. The material can, of course, be applied to 
any existing installation without special adaptation. 


WESTERN INTERPHONES. 


A very useful little pocket pamphlet is now being distributed by 
the Western Electric Co., in order to popularise their interphones for 
office and industrial installation. Several photographs illustrating 
how the interphone can save a great deal of running about and 
annoying interruptions are included in the booklet, and they have 
the merit of being taken under actual servico conditions. Many of 
these pictures have an air of art.ficiality about them, but in this Case 
the Company have succeeded in prodacing some really convincing 
views. The use of the interphone in the office, in the workshop, in 


Why not a space like this 
under reading matter? "The 
cost is purely nominal. Let us 
quote you. 
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the reception and inquiry burcau and several other places is clearly 
depicted in the photographs. Electrical contractors who know that 
there is a field for this class of electrical material in their ncighbour. 
hood should procure ecpies of this pamphlet and circulate them 
amongst likely telephone users. 


AN ELECTRIC CANDLE LAMP. 


The adjoining illustration shows an interesting form of candle 
lamp which is designed for use with a circular dry battery. The 
feature of the dcvice is the operation of the switch by means of the 
handle when the lamp is raised from the table. If it is desired to 
k^ep the lamp on, a small mill nut is provided to lock the handle in 


ELEcTRIC CANDLE LAMP. 


the on position. A tasteful crinkled paper shade i» included with the 
candle, and a metal filament lamp in a screw socket holder completes 
the arrangement. New batteries can be provided at a small cost. 
The size of the battery is such that the light can be used continuously 
for several hours or for a long period when it is only flashed on and 
off. Full particulars of prices can be obtained from the Aladdin 
Lamp Co. l 


INSTALLATION NEWS. 


This interesting house organ which was inaugurated by the 
Simplex Conduits, Ltd., is now appeering in à new form. The 
December number contains a quantity of intcrosting material 
descriptive of the Brilliant suction cleaner, Christmas gifts in n 
shape of individually heated and opcreted electrical utensils, ya: 
lighting fittings, and the Plexine heat projector. À loose suppl.- 
ment to the issue comprises the Roll of Honour of Simplex employ ih 
and contains names of nearly 70 men who have joined the colours. 
The number is a considerable improvement upon its p 
particularly in the matter of size and general get-up. Copies can 
obtained on application to Simplex Conduits, Publicity Department, 
116, Charing Cross-road, London, W.C. 


BOILERS. 


In a new catalogue issued by Holdsworth & Sons, Bradford, n 
scriptions are given of Cornish, Lancashire, Cornish Multi and Vor: 
shire boilers as made and supplied by the company. Station eng 
necrs will be interested in the useful notes at the end of the catalogue. 
these including a quantity of data which it is frequently necessary » 
look up. These notes relate to feed-water heating, co 
efliciency, air, coal, fuel combustion, water, evaporation of yoo 
steam pipes and boiler coverings. They are supplemented by a 
number of valuable tables. 
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from the 
manufacturers 
of 


WIRUM 
LAMPS 


Let WIRUM 
Lamps help 
to make your 


Xmas bright. 


Sell them and 
put money in 
your purse. 


The Brimsdown 


` Lamp Works, Ltd. 
3, Kingsway House, 
LONDON, W.C. 


WIRUM $4 
LAMPS ^ V 
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BRITISH-MADE WEATHERPROOF LANTERNS. 


| ‘It is somewhat interesting to note that British fittings manufac- 
turers are to some extent recovering from the inconvenience caused 
by the stoppage of supplies of vitreous enamelled material since the 
war. It is well known that a large percentage of enamel ware was 
obtained from the Continent, and that supplies have been con- 
siderably interfered with. For some reason or other English manu- 
facturers found is difficult to produce vitreous enamelled articles at 
prices which would compare favourably with those of their foreign 
competitors. So far as outside fittings are concerned, where water- 
proofing is of course an essential, huge quantities of fittings were 
purchased from abroad. The firms in this country who are re- 
sponsible for the design and production of outside fittings have 
adopted various methods to combat the temporary dislocation of 
trade arising out of the present crisis, and in many cases zinc or 
polished copper is being introduced in the place of enamelled iron. 
kde Siemens Bros. Dynamo Works (Ltd.), Tyssen-strect, Dalston, 

, ndon, N.E., send us the accompanying illustration of certain types 
of copper and zinc lanterns which can be supplied from stock. They 
inform us that they are also in a position to supply an entirely British- 


DETAILS or HaLF-Watr LANTERNS. 


made lantern in vitreous enamelled iron for half-watt lamps. The 
design of this lantern embodies many of the advantages claimed for 
the Continental type, and the cost is, we understand, abcut the same. 
We illustrate here a sectional view, together with a reproduction of 
an actual photograph. A pamphlet has been issued dealing with 
this line of lanterns, and a copy will be sent to any of our readers 
who may be interested in this class of illumination material. 


TRACTION LAMPS. 


The electric lighting of railway carriages, electric tramcars, motor 
omnibuses, ships, and all mechanically-propelled vehicles or water 
craft has long been a necessity both from an illumination and a 
safety point of view. In many recent railway accidents attention 
has been called to the gas stored in cylinders for the lighting of 
railway carriages being a grave danger owing to its high presssure 
and inflammability. Recommendations have been made that 
electric lighting should be installed with all possible speed for 
railway carriage lighting. 

The incandescent lamp for traction purposes must possess great 
strength, so that it may withstand the severe vibration to which it is 
subjected. The Royal Ediswan drawn wire traction lamp possesses 
all the necessary qualities for this particular purpose. It is specially 
designed for use on all kinds of shipping, railway, tramway and trac- 
tion work, where the conditions are much more severe than usual. 


EDISWAN á . 
EVERYTHING—ELECTRICAL - 


(Sce Advt. on page 85). 


E. SHOWELL & SONS, LTD., 


STIROHLEY, BIRMINGHAM. 


GERMAN TRADE WAR. 


We are open to quote for any articles hitherto 

“MADE IN GERMANY ” in Brass, Copper, 

Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts, 


If you will send your enquiries we will quote you 
prices, and any goods not in our province we will 
indicate a likely source of supply. 


Sole Agent for the Electrical Trade :— 
3, STAPLE INN, 


LIONEL ROBINSON, i5» we 


TELEPHONE: Holborn 6323 


The filaments are made up in short lengths, thus ensuring rigidity and 
strength. The standard type of lamp for electrically-propelled 
trams and trains measures 4 in. overall, 2] in. diameter, is in the 
popular pear-shaped bulb, and rated at 100 volts 30 watts, this small 
size being convenient to save headroom, and is suitable for all stan- 
dard fittings. This type of lamp is also well adapted for use in mill 
and mine l'ghting, where severe conditions as to handling and vibra. 
tion necessitates a stronger lamp than usual being installed. 

In the case of lighting railway carriages from dynamos and accu. 
mulators on any of the well-known systems, a smaller bulb is used, 


EpISWAN TRACTION 
LAMP. 


roun | in shape, and with the glass pip or scal point concealed in the 
colla. - This lamp measures 2} in. long over all, and bare 2 in. dia- 
meter. > The greatest care is taken in the manufacture of the lamps. 
The wire is specially selected, the glass stems supporting the wire are 
made stronger than usual, cach individual lamp is tested, not one 
out of a batch, and all are selected for series running before being 
sent out of the works. 

Tn this connection it may be mentioned that motor car head and 
dash lamps and motor car and omnibus lighting lamps are also a 
speciality of the Edison & Swan Co., who have for many years been 
the manufacturers of the well-known C.A.V. motor car lamps. In 
the former case to get a good focussing effect, and to get the filament 
into as small a bulb as possible, it is wound in the form of a double 
helix, giving it great strength and resistance to shocks and vibra- 
tion. For lighting purposes small lamps are used, in some instances, 
whatis known as the festoon type, with the wire in a tubular bulb 
with a terminal at each end, and in other cases a lamp with a small 
round bulb, from 1] in. to 1} in. diameter, is made for running off à 
small accumula*or set. 


IRONCLAD SWITOHQGEABS 
MOTOR STARTERES 


SELF-ALIGNING FUNERIS 
Ü MINING eu 
~ | ve E d 
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THE 


ROUND TABLE. 


Event of the Week.—A cincmatograph entertainer at the 
Guildhall, which is within the City of London Co.'s area of 
supply, feeds his projector arc from Edison batteries ! 


IE EP" 
Geraldine is now a Captain! Good health and good luck. 
* k — * 


After Cuxhavea, another old song must be altered: “Pm 
the Cock of the Air.” 

* ok * * 

An electrical man complained to a friend of having to go 
so frequently to his club for many communications from 
France. ` 

xk * * 

The diary, pocket companion, pen knife, letter opener, 
cigarette case, purse and bank note holder season has com- 
merced, and is now over! 

ko x * x 


We are asked to deny the rumour that Mr. A. P. Trotter will 
held a conversazione in the newly lighted lecture theatre of 
the Inst. E.E. 

| * * * x 

The ancient riddle, “ Where was Moses when the light went 
out," is now supplemented by a further one: " Why did the 
prophet tear his clothes." 

* * * * 

Derby now has a full-blown electric restaurant attached to 
the principal cinema in the town. Mr. Wilmshurst (H. P.) 
assures us that, although the restaurant. is full blewn, the fuses 
are intact, but the diners live in hopes. 


* x * * 


At the recent opening of the new plant at Liverpool Mr. 
Bromley Holmes, now councillor and a member of the Elec- 
tricity Committee, enjoyed the unique experience of going 
round the works and the sub-stations in an ‘ unofticial " 
capacity ! 

* * * * 

The modern Merchant of Venice, Court Scene, adapted for 
performance at Derby, Southport, Welverhampton and other 
places. 

Shylock (“ Kukri ” Grogan): “ Pll have my pound of flesh.” 

Portia (Mrs. Maud Lancaster): “ Take your pound of flesh, 
net more nor less and ro extractives ; no, not one." 

* * * * 


The cash discounts in vogue with some electricity supply 
concerns which offer energy on the “ telephone or pay as you 
enter " system, seem to vary somewlat. We hear of a cus- 
tomer who was offered 5 per cent. for cash one quarter, the net 
sum amountiag to so much ; next quarter 10 per cent. was 
oflered, but the charge was also adjusted so that the net sum 
Was the same as before ! 


No. 52.—Shunt Field 
Regulator for keeping 
dynamo voltage con- 
stant or  controiling 
motor speed. Built 
with a margin and 
rated so as to permit 
continuous service with^ 
out: sustaining damage’ 


FIELD REGULATORS 


ELECTRICXCO.,, LTD. 
ARAN SIBON and Ec and 


Erector Jenkins received an instruction memo to hasten to 
and duriag the week end to rewind the stator of a burnt 
out 500 H.P. motor, remetal the bearings and put the plant to 
work by the following Monday. The Job took him three weeks 
and frantic inquiries as to what the blank he was about reached 
him from heed office. At last in desperation he wrote a meme : 


éé v . z . . . LJ . 
I have not carried out your instructions in the time specified 


re I am not the Almighty, but merely yours truly, Erector 
Jenkins." 


Quite right, Jenkins, you gave head office 
ought to have. 


well what they 
k x * x 
OUR HOT PLATES 
No. 190 to— 


All those superior electrical persons who always say omperes 
but never say Omps. 


— IT ————— = —— E 
-——— —- 
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TO-NIGHT'S ELECTRO-HARMONIC, 


(Unofficial Programme.) 


OPENING OvERTURE “ Lights out March ” McCoy. 
| THE ADMIRALTY ORCHESTRA, 

BaRITONE Soro “Capt. Ginjah, O.T.” Vernon. 
Capt. F. H. MASTERS (Geraldine). 

INSTITUTION DUET... “ The Leak in the Dyke ” Pinched. 

Messrs. EMIL GARCKE and ADAM G. WHYTE. 
EPriscoPAL ExTRUDIO “ Why I refused a Bishopric ” .,. Confirmed. 
“ Pope" Marx, 
IMPERIAL TENOR ... “ Willow, Willow Wail-y, Oh !”... — Sullivan. 
“ My Schwann Song”  .. Sold. 
“ Frait " SCHOLEY. 

GREENWICH ... “Don’t Go to the Fire, Dad " ... Fay. 
INTERLUDE and ""Aressing an 'orse ” Evans. 
Aubrey “L.C.C. " FELL. 

ASYNCHRONOUS “ All Alone ” Von Tilzer, 

DUET Mr. CAMPBELL SwIN-MENS. 
Tom e “ Always ” als dva — 
Mr. ALEXANDER SIEM-TON. 

HUMANE JAMES CANTLIE, F.R.G.S., will 
INTERLUDE give a demonstration of kicking, with 

both feet off the ground (for insu- 

lating pu poses), a person away from 

contact with a live H.T. bus bar. N.B.L. 
APPENDIX ** Poor Wandering One " 
DUET anl “ The Lost C(h)ord " } Sullivan, 


Messrs. Nasu and BARRALET. 


“ The Forty Thieves " 
THE T.L.A. AND THE CM.A. 


GRAND PANTO- 


REVUE & FINALE } After Collins, 


Gop Save THE KING. 


aa ai cR mS 


"THE “POINT FIVES,” 


Mr. J. Horace Bowden (Poplar) | Mr. W. G. Pickvance (Wrexham). 

Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 

Mr. T. Roles (Bradford). gies = Friederichs (West 
. A. S. Blackman (Sunderland). tlepool). 

Ms ro S. Davidson (Barnes) Mr.J. W. Beauchamp( West Ham). 

Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

Mr. E. R. Hill (Reading). [bone). | Mr. C. Furness (Blackpoc!). 

Mr. J. W. Hame (York). Mr. C. M. Shaw (Worcester), 

Mr. S. T. Allen (Wolverhampton). | Mr. H. A. Nevill (Wakefield). 

Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). 


—-— 


No. 53.—Shunt Field 
Motor Speed Regula- 
tor, fitted with patent 
interlock which ensures 
that all field regulating 
resistance is short- 
circuited every time 
before motor is started. 
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|SIEMENS 


ELECTRIC MOTORS 


Part of Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap OrFicE&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ SIEMBRALOS, Lonpon.”” 
Supplies Dept.: 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: ‘‘ SIEMOTOR, CENT., LONDON.” 


HOME BRANCH ADDRESSES: 
BIRMINGHAM—Cén tral Ho., New St. MANCHESTER—196, Deansgate. 
BnisroL—30, Bridge Street. NEWCASTLE—39-41, Collingwood 
CARDIFF—89, St. Mary Street. SugFFIELD—22, High St. [Bides. 
GLascow—-66, Waterloo Street. SouTHAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


HARLECH ELECTRIC SUPPLY. 


The lighting of the town of Harlech is of interest as being the enter- 
prise of a private individual. Although its population is only about. 
900, Harlech was at one time the county town of Merioneth, and it 
is still the Borough where the Member of Parliament for the county 
has to be nominated. The carliest account of Harlech Castle as à 
fortress dates from the third century. The castle was re-constructed 
and enlarged in the sixth and 10th centuries, and the present edifice 
dates from the time of Edward I. When Edward IV. ascended the 
throne of England, the last stronghold which held out against him 
was Harlech Castle, and later during the Civil War it was the last 
fortress to hold out for the King. 

Until the installation of electric light, Harlech relied for illumina- 
tion on oil lamps, both for street aid house lighting, a:d that the 
illumination of the houses has moved slowly is showa by a statement 
made at the inauguration of the electrical installation by the pro- 
prietor that he himself and many others present would remember 
the time when rushes were gathered on the Morfa and 
gold to the inhabitants of Harlech for the making of 
rush lights, and in several houses at present lighted by 
metal filament lamps, can be scen the old rush light 
holders which now remain as curiosities. The contract 
for the complete installation, including oil, dynamo, 
battery, awitch-board and mains, was given to Messrs. 
Johnson & Phillips, of Charlton, London. The genera- 
ting plant has been installed in an old mill within 
50 yds. of the Castle—this mill and the water rights 
belonging to it are the property of the proprietor of the 
electrical undertaking, and it was originally intended to 
utilise the water power for generating purposes and to 
build a turbine house at the foot at the Castle rock— 
there being a fall of about 140 ft. from the old mill pond 
above the hill to the proposed position of the turbine 
house, As is so often the case, this was found to be 

unsatisfactory owing to the shortage of water during 
two months of the year. It was eventually decided to 
instal a semi-Diesel engine, and if the consumption 
warranted it, to later instal a turbine for the winte” 
load. The generating plait is installed on the ground 
floor of the mill, the battery room being on 
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the floor above. The water wheel having been removed from the 
wheel house, this is used for containing the circulatirg tank, the rest 
being built off as oil stores. 

fz At present only one generating set is installed, space being left for 
a second set. The generating set consists of an 11 kw. Johnson & 
Phillips shunt-wound interpolar generator running at 460 revs. per 
min. and giving 220-325 volts. The generator is direct coupled to a 
single cyclinder vertical heavy oil engine made by Coates & Co., the 
cylinder has a bore of 8} in. and is their standard 18 B.H.P. and a 
10 per cent. overload is easily obtained. The fuel is injected directly 
in the top of the vaporiser, not in a straight stream as is usual with 
this type of engine, but in a finely atomised spray, which is one of 
the features of the Coates engine. By doing this the heat of com- 


CORNER PoLE IN, STREET. IN HARLECH. | 


pression, alor e is almost, sufficient? to ignite the mixture. The crank 
case is of cast-iron and is entirely close: and forms a low-pressure air 
compressor By the action of the working piston air is drawn into 
this crank” chamber; through leather-faced valves, which are faced 
back and front. They are the only valves on the engine and ax 
entirely automatic. On the upward stroke of the piston air is drawn 
in through the velves end on the down stroke it is compressed te 
about 5 Tb. per square irch. When the piston has almost reached 
the bottom of its stroke, ports are opened on the cylinder walls. 
which open up communication between the cyclinder and the crank 
case. "Ihe piston is so shaped that the inrushing air i$ deflected from 
wstra' ght path and is delivered townrds the combustion head, thereby 
sweeping out the impure gases. The exhaust ports open a few degres 
carter than the inlet ports, thus givir g time for the burnt mixture 
to escape and ther pressure in the cylinder to fall below that in the 
erank case. The air is now compressed in the cylinder on the 
upward movement of the piston to a pressure of 150 Ib. per square 
irch. The fuel is injectedZat the extreme top of the stroke and the 
heat obtaired by primarily warming up the va»oriser is sufficient to 


GENERAL VIEW OF BATTERY Room, HARLECH. 
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MIDLANDS: Bill & Berry, 39, Gt. Charles Austhorpe Road, Crossgates, Leeds, 
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NEWCASTLE-ON-TYNE: T. J. Grainger & Road. || 
Co., Edinburgh Life Building, 21, Mosley St, 
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turn the atomised oil into vapour and with the added heat due to 
compression ignites the mixture of the oil vapour and air. 

P The starting of the engine is. by compressed air, an air bottle is 
charged to 150]b. and is discharged into the cylinder by a hand- 
operated valve when the piston is placed just over the top centre, the 
drop of pressure in the bottle is only about 14 lb. after starting the 
engine. The engine is fitted with a flywheel governor, the speed from 
no load to full load only varying 3 per cent. A variable sliding cam 
is operated by weights mounted on ball bearings along a siceve, thus 
varying the amount of oil injected according to the load ; this causes 


an explosion every revolution, the result being steady and even | 


running. Forced feed lubrication by a central lubricator is fel to 
every bearing. 

The switchboard is enamel slate on iron framework and is fitted 
with the usual instruments and apparatus so that the supply can be 
maintained from the generator direct from the battery or from the 
twocombined. The feeder panel contains switches, fuses and instru- 
ments for both the private and strect lighting, but in order to reduce 
the costs of attention a clock switch is installed on the street lighting 
circuit by means of which the street lamps a-e switched on and 
off automatically at the appointed time of lighting, the switch 
being reset every week. 

F The battery consists of 120 cells supplied by the D.P. Battery Co., 
having a capacity of 210 ampere-hours. The supply is at 220 volts, 
the main line being carried overhead on creosoted poles. Owing to 
the P.O. main line passing along the main street some difficulty was 
experienced at the crossings, and in three crossings where it was im- 
possible to get guards, either below or above the P.O. lines, under- 
ground cable was used, viz., three-core paper, lead armoured of 
Johnson & Phillips’ manufacture, the cables terminating at poles 
below the crosss arms in pole type and boxes. In three other cases 
it was found advisable to use V.I.R. cable suspended at intervals 
upon steel suspension wires, which suspension wires were earthed at 
each end. With these exceptions bare copper is used. Lightning 
arresters and choke coils are connected to the overhead line at the 
generating station end. 

The street lighting comprises 21 lamps, which consist of watertight 
fittings carried on swan-neck brackets fitted with a double-pole, cast- 
iron fuse box, which is part of the fitting, and which contains two 
S.P. porcelain replacement fuses. These brackets are mounted on 
the wood poles which carry the overhead line and ave wired up to the 
line by means of V.I.R. lead-covered cable, which cables are connecte 
to the overhea line by means of tee connectors. These strect 
lamps are paid for by the Parish Council at a fixed sum per annum. 
Electricity is supplied to the private consumers cither at 6d. per 
unit or at a fixed rental of 3d. per week per 30 watt lamp. 

We are indebted to Messrs. Johnson & Phillips for the foregoing 
and also for the illustrations which accompany this article. 


A NEW REFLECTOR. 


! Consiccrable discussion has recently aisen with regard to the 
methods adopted for reducing street lighting in conformity with the 
requirements of the authorities. It would appear that the object 
of the latter in d«rcasing the illumination of public thoroughfares 
is two-fold: Firstly, to reduce the illumiration of the main thorough- 


A NEw REFLECTOR, 


fares to a sufficiently low deg-ce to make identification difficult from 
hostile airccraft ; and secondly, by the irregular and misleading dis- 
position of the brightest units in both main and lesser thoroughfares 
to deccive the aforesaid aircraft. The existing crude methods of 
painting the lamp globes or surrounding it by a piece of sacking has 
been the subject of much adverse criticism on the part of engineers, 


and it is Ielt that there is room for improvement in this direction by 
the adoption of some scientifically designed diffusing medium. With 
the present arrangement it is doubtful as to whether either of the 
above objects is accomplished, since the result of obscuring a portion 
of the lamp globe is a spot of light of great intensity immediately in 
the vicinity of the lamp-post, which must be observable from a con- 
siderable height. The rcsult of these bright spots of light is also 
that the users of the thoroughfarcs emerge from a brightly illuminated 
space inte one of comparative blackness, which itself is a source of 
danger to fast-moving traffic and users of the roadway generally. 
It is clear that if some form of reflector could be adopted which, 
whilst cutting off the upward rays would give a minimum illumina- 
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DISTRIBUTION CURVE OF REFLECTOR. 


tion over a maximum area, a much more satisfactory lighting of the 
streets would result, without in any way adding to the risk of attacks 
from hostile aircraft. i 

With this ead in view, Messrs. A. W. Beuttell (Ltd.), of 109, 
Victoria-street, Westminster, S.W., have designed an aluminium 
reflector whose general appearance is showa in the first illustration. 
In actual practice the reflector is provided with a suitable opening 
at the top so that it may be slipped over the existing lamp or lamps 
aid adjusted in the correct relative position thereto. The per- 
formance of the reflector is showa f-om the cha-acteristic light dis- 
tribution curve given in the second illustration, from which it will be 
noticed that it is of the extra extensive type with the maximum 
illumination at an angle of 30 deg, and as nearly ideal for street 
lighting as is practicable under the circumstances. This reflector is 
now realy for the market, aid Me3s-s. Beuttell will be pleased to 
co-operate with central station engir eczs with a view to a lapting it 
to their individual requirements. 


MATHER & PLATT PROGRESS. 


Ma'her & Pla't (Ltd.), Park Works, Manchester, inform us that 
they have hal, uicer the circumstarces, a satisfactory yca's 
business in a!l their branches. They have supplied batteries of 
filters to the Graha:nstown water works (South Africa), the Chester- 
field Rural District Council, Llandrindod Wells Urban District 
Council and many other important water works at home and abroad, 
including the Ma'ay States, New Zealand and other colonies. An 
important installation has been erected near Calcutta to supply the 
district owned by the Alliance Jute Mills with drinking water for 
their workpcople a3 well as for genera! use in the mill. This installa- 
tion has caused wide-spread interest in India on account of the 
exceptionally good results obtained when filterirg Rive? Hooghly 
water, even in its worst state. They aʻe now engage on an im- 
portant installation for the Oldha-n Corporation water works, com- 
prising 18 filters each 9 ft. diameter, to deal with rea ly 3j million 
gallons of water per day. Whe. completed this will be ore of the 
most up-to-date installations of mechanical filters in the country. 
During 1914 they have complete] and delivered a number of their 
high-speed enclosed self-lubricating vertical duplex gas engines. 
The engine has been further simplificd in detail, making it more 
accessible, &c., a3 at present constructed it resembles very closely 
the high-speed forced-lubrication steam engine. It is silent in 
operation, and, owing to its efficient system of lubrication and the 
generous proportions of the working parts, there is a minimum 0 
wear and the cost of upkeep and attention is small. The electrical 
department of the company has been busy, especially in connection 
with the electrification of mines, collieries and textile factories, both 
at home and abroad. Many other industries have also seen the 
advantages of a clean and economical source of power, notably the 
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Don't Forget 


(m dinde MATIS ms 


BRITISH T MADE Elasta Lamps 


(thoroughly British) are 


BRITISH: FACTORY BOOMING 


Can You Afford to Overlook their Merits? - 


In ** Elasta’ ' Lamps we offer you as s good and as strong a lamp as you can buy an ywher sat terms which can pas be im- 
proved upon by anyone. For r your own satisfaction we invite you to ask a user of ' Elasta " Lamps whether ou 
rite to us for a sample dozen lamps and experience the satisfaction every 


state- 


usor fe experior Es "o. ELM "ot SER Her Sales—More Profit - Greater Satisfaction. Send that order to- day 
onec IMS RES SEND FOR LATEST SCALE OF DISCOUNTS. 

POPE'S ELECTRIC LAMP CO., EL. rds RD., PL ESPEN N. W. 

Phone: Willesden 1170. . . . . . . . Grams: ''Planetary, Kensal, London. 


ALSO MAKERS OF ALL TYPES OF CARBON AND RADIATOR LAMPS. 


Sg RE nen Te eS I EUER 


" REYROLLE" 


SWITCHGEAR 


— FOR — 


LARGE 
POWER STATIONS 


BACK VIEVV. 


LERI 


"t T 


The Illustrations show Switchgear installed 
in a 50,000 kw. Power Station in the 
Midlands, each panel being suitable for 
controlling 10,000 kw. at 12,000 volts. 


FRONT VIEW. 


A. REYROLL 


HEBBURN-ON-TYNE. 


& CO., 
‘LTD. 
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flour millers, and the company have just completed the electrifica- 
tion of a flour mill where the power required is in the ncighbour- 
hood of 2,0005.H.P. The application of the “Grinnell” sprinkler and 
fire-alarm, which gives such absolute protection to all classes of land 
risks, to the extinguishing of fires on ships, has been given spccial 
prominence. During the past year Mather & Platt have supplied 
turbine pumps for increasing duties—widening their sphere of 
efficient usefulness, Large numbers of their multi-chamber type 
pumps have been installed in collieries, where the duties have fre- 
© quently been in excess of 1,000 ft. lift. They have further installed 
pumps of similar type for hydraulic purposes, generating à pressure 
hea! of 1,800 ft. (8001b.). Another useful field for the aloption of 
turbine pumpsis for boiler feed duties. Mather & Platt have installed 
quite a number of such pumps driven by belt, by motor and by steam 
turbine. All such pumps have given every satisfaction. "The firm's 
textile department, which specialises in the complete equipment of 
works for bleaching, calico printing, dyeing and finishing, has felt 
the effects of the war more than any other department, but until the 
outbreak of hositilties the business had been quite satisfactory. 


COLLIERY ELECTRIFICATION. 


Oze of the problems cf colliery electrification is the selection of the 
mos! suitable method of driving the ventila‘irg favs. In each 
colliciy the problem ha: different aspects, and a solution must. be 
a lopted to meet the particular cireumsta^ces unccr which the fans 
will be calle] upon to run. A colliery ventilatirg fan installation 
which presents points of interest has recently been laid down at the 
Deep Navigation Colliciy of Ocean Collieries (Ltd.), a: Treharris, 
South Wales. In this installation two motors have been installed, 
each of 300 H.P., driving a centrifugal fan in tandem. The idca 
underlying the scheme is that the present requirements of the col- 


VEgvTILATING Fans at DEEP NAVIGATION COLLIERY, TREHARRIS. 


liery only call for a 300H.P. motor. by irstalirg two similar 
motors, each capable of meetirg the present requirements, but 
together alequate for the ultimate requiren:cr ts of the colliery, it is 
possible to operate the motors economically now, and at the same 
time have a stand-by. When the requirements of the colliery in- 
crease up to the anticipated maximum of 600 H.P. the difference in 
efficiency between the two 300 H.P. motors and the one 600 H.P. 
will be comparatively negligible, while at those times when it is 
desired to cut down the ventilation of the colliery ore 300 n.r. 
motor can be utilised when operating at its maximum efliciency. A 
gencral view of the lay-out of the motors is given in the reproduction, 
from which it will be seen that the motors ave mounted on a combina- 
tion bedplate with the rope driving pulley and shaftir g independently 
carried by pedestal! beacings. Between cach motor and the pulley a 
coupling is fixed, aid by the remova! of a small distazce-piece 
between the two holes of the coupling, either motor can be discon- 
nected. The motors ace of the s‘aidacd " Witton " three-phase 
pattern for 2.300 volts 50 cycles. They have wound rotors with 
short-cireuiting aad brush-lifting deviecs. The pulley is 33 in. 
diameter, aid takes 30 ropes each of |} in. diameter. For con- 
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trolling the motors standard “ Witton " boiler-plate cubicles were 
installed, as seen in the illustration. The scheme has operated quite 
successfully, and has given every satisfaction. The electrical plant 
was supplied by the General Electric Co. (Ltd.), of Witton and 
Woma rby-street, Cardiff, &c. 


CALENDARS, DIARIES AND OTHER NOVELTIES. 


— 


The stream of mementoes of the activities of all and sundry in the 
electrical manufacturing, factoring and other branches of electrical 
industry, is now at its flood. In spite of the war we are knce deep in 
parcels which contain anything from a tooth pick to an encyclopadia, 
and more than ever in former years the variety is exceptional. 

SIMPLEX CONDUITS open the proceedings with their handy pocket 
annual diary and compendium of electrical information, useful to all 
who concern themselves with the bye ways and sly ways of electrical 
installations. To the favoured few, we trow, comes also a handy 
cigarette case which will carry just 10 * Yellow Perils,” the brand 
most favoured of the electrical fraternity. Both these very accept- 
able gifts are in best leather and they will wear well until the end of 
1915. 

G.E.C. SPECIALITIEs.— T e General Electric Co. is noted for the 
wide range of articles that the company can supply. Many of these 
combine usefulness with ornamentation. But few of these items 
can claim to be more useful or more seasonable than the well-made 
blotter and desk companion which the company annually present: 
tə us and which serves as a desk utility over the whole year. The 
folded pockct-provided blotter which we are now acknowledging is 
of the same uscful and decorative character as in former yeers, and 
the company have wisely taken full opportunity to utilise a portion 
of the pad and the fronts of the pockets for advertising the more 
important of their specialised manufactures. 

* VIA COMMERCIAL."— We have to acknowledge receipt of a useful 
diary and book of data for 1915 from the Commercial Cable Co. 

VENNER & Co., in their annual “ attempt to be funny " (to use 
their own self accusation), distribute a leather case for pound and 
ten shilling notes and other billet-doux. The suggestion no doubt is 
that the electrical industry will remain sufficiently prosperous during 
the war to have a use for such personal impedimenta. We are glad 
of the hint, and will bring it to the notice of the manegement when 
rises are overdue. 

Sun ELECTRICAL Co. are afflicted in a somewhat similar vein. A 
purse and note wallet are combined in their case, and the subtlety 
of the gift will not, we are sure, lose its significance with each fortu- 
nate recipient. It is not our good fortune to have anti-friction 
pockets, and the coming year shall test the quality of the material 
of which these pleasant and at present serviccable-looking gifts are 
comprised. 


WzsTERN ELECTRIC Co.'s pocket diary is a neat and.compact 
compilation, prefaced by a store of useful facts, in the shape of 
" Daily wants," which will be well-thumbed during the course of 
1915, or we are much mistaken. It has the merit of fitting into the 
vest pocket, and is accompanied by a pencil of serviceable propor- 
tions. We hear that the supply is now exhausted. 

SHOWELL & Sons (Birmingham) evidently believe in loose-leaf 
systems and the advantages they confer upon the user of a daily 
pocket memo pad. Their reminder for 1915 is a vest pocket folder 
containing a mechanical guard back, which receives the perforated 
edges of the ruled memo slips. These pages are slipped in without 
the aid of any spring actuated or other mechanical cevices. The 
containing case is of leather, and looks to have months of bard wear 
before it. 

BLUME & Sons (Sheffield) make it a rule to remind present and 
prospective users of their ename!s and vernishes that they are in the 
market for orders. The reminder takes the shape of a neat com- 
bined rule and envelope cutter in polished bone. t will go in the 
waistcoat pocket. 

PorE's ErECTRIC Lamp Works intend to keep as many of their 
electrical friends off the rocks this season as they can, and to this 
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end have issued a lighthouse tear-off calendar. The slips bear 
generously-proportioned figures, which can be read without the aid of 
a telescope, even on foggy mornings (or evenings, for that matter). 
The rays from the lantern are, judging by their effulgence, produced 
by the famous Pope lamps. 

We have received from the Hart Accumulator Co., Marshgate- 
lane, Stratford, E., a useful desk blotter and calendar for 1915, which 
forms an effective reminder of the company’s manufactures. 


CROMPTON INDUCTION MOTORS. 


List A2 is now being distributed by Messrs. Crompton & Co., 
and deals with their polyphase induction motors of the pro- 
tectel type. These machines are offered in standard sizes for 40, 
90 and 60-cycle circuits, the speeds ranging from 600 to 1,800 revs. 
per min., according to requirements. In each case they ace suitable 
for line pressure up to 600 volts. Tabulated information as to the 
percentage slip, percentage efficiency, power factor, and rotor 
current is given in the list. These machines are supplied in either 
the enclosed ventilated, pipe ventilated, drip proof or totally en- 
closed patterns. A complete specification of the machines is given 
in the preliminary pages of the list. We understand that a con- 
siderable number of these machines have been supplied for the 
operation of industrial machinery of every description, and that they 
ace in service in all pacts of the world. The horse-power of the 
machines dealt with in the list ranges from 3} to 200. Complete 
shipping specifications for the machines are given in tabulated form, 
and the dimensions are set out in outline at the end of the list. 


UNIT SYSTEM OF “SALFORD ” SWITCHES. 


Growir g importance is being attached in factory electrification to 
the necessity for neat and safe arrangement of the switch gea-. 
Supervising engineers as well as factory inspectors a-e insisting upon 
à more satisfactory arrangement of the wirirg than obtains at pre- 
sent. The G.E.C. “ Salford " switch, which has for some years now 
been extensively used for controlling power supplied to motors, 1s 
standard for this class of work on many installations. In order to 
provice a neat and orderly method of arranging the switchgear when 
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a r.umber of motors are controlled from ore point as, for example, 
in the motor room of a wet mill in a cement works, an attachment 
is available which enables ` Salford ` switches to be connected up 
on the unit prirciple. The attachment consists of a cast-iron box 
containirg horizontal copper ‘bus bars. "lhese* boxes are so con- 
structed that they can be connected up ecsily evd solidly with the 
‘bus bars of adjoining switches, to form'a solid ba~ throughout the 
lergth of the bank of switches. In¥this way any number of 
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EXAMPLE OF G.E.C. Unit System SWITCHES. 


‘‘ Salford” switches of the same or different capacity can be cor- 
peeted or disconnected in a short space of time. The attachments 
are constructed easily to fit together, and the principle enables cor- 
siderable economics to be effected in the cost of wiring up and in 
addition greatly improves the rcliability and appearance of the 
installation. 
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LEWIS’S 


ALUMINIUM FACTS AND FIGURES. 


A neat folder, having à number of loose leaflets which deal in 
tabular form with the various uses and commercial shapes of alumi- 
nium, is being re-issued by the British Aluminium Co. The first 
edition was published some 12 months ago, and we understand that 
it was so much appreciated in various branches of the industry that 
the company has decided to respond to an almost universal request 
for a further supply. The edition before us (No. 147) claims up- 
wards of 50 pp. which deal with aluminium alloys, bar and strip, 
notched bars, billets, cables, collector bows, connectors, fuse wire, 
ingots, overhead lines, round rod, sections, sheets, slab, strand, tubes 
and wire. The information is given as much as possible in tabula 
form convenient for realy reference. Where necessary outline 
dimer.sioned drawings are included, particularly with various cross- 
sections of aluminium, The pages dealing with a working of alumi- 
nium, wire and cable constants and useful factors, will, we anticipate, 
be repeatedly turned to during the course of the present year. An 
interesting graphical comparison is made between the cost of alumi- 
nium and copper cables, and these diagrams will doubtless be closely 
studied by engineers who have to consider the question of utilising 
one or other of these conductors. "The various pages are assembled 
in a neat cloth folder, with suitable spring clips which admit of the 
addition of further printed sheets as issued. 


“SUN” RADIATORS, FIRES AND CONVECTORS. 


A new heater list of the Sun Electrical Co. includes illustrations of 
the more modern patterns of electric fires which have been intro- 
duced since the company brought out its heating list last season. 
The fires include the Credenda, Plexsim, Magnet, Jackson į and 
Simplicitas types, and the patterns illustrated range in capacity 
from 1,500 to 3,000 watts. The Simplicitas fire has a spiral element 
laid in three parallel grooves in a unit fireclay bar, each of the spirals 
being parallel connected. The standard 1,500-watt fire is provided 
with three of these bars and two controlling switches, giving two 
heats. The framework can cither be wrought iron eggshell black 
finish, brass lacquer gilt, or brass oxidised copper, or cast iron with 
best black satin tinish. The latter is an extremely attractive fire, 
measuring 22 in. high by 193 in. wide, and is listed at £4. Lamp 
patterns of radiators, containing anything from two to six tubular 
lamps, still occupy & considerable portion of the list, and no doubt 
they are very popular. Amongst the convectors is a scries of floor 
and wall patterns rated from 100 to 2,000 watts, these being provided 
with low temperature asbestos net elements protected with per- 
forated metal guards. They are made up in frames either with sup- 
porting feet or bracket arms for attachment to the wall. Consider- 
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able prominence is given to a factory-type radiator, in which tho 
heating element is immersed in oil, and the radiator itself is made up 
of a number of vertical cast-iron ribs similar to those employed for 
hot water or steam heating. The energy consumption ranges from 
500 to 3,500 watts, according to the size of room to be heated. They 
are recommended for factories, hospitals, schools, &c. Copies of the 
list may be obtained on application to the company at 118-120, 
Chazing Cross-road, London, W.C. 


Telephene: MUSEUM 1072. 


‘“EDISWAN ” TRACTION LAMPS. 


Through an oversight in our last issue we included an illustration 
of an " Ediswan " carbon filament lamp in an article with the abo ve 
title. Obviously the text matter related to a lamp of the metal 
filament type, and the illustration should have represented a lamp of 
this pattern. We do not doubt that this error was apparent to our 
readers, and we take this opportunity of expressing regret for the 
mistake. 


EFFICIENCY OF INCANDESCENT LAMPS. 


The very interesting diagram reproduced herewith illustrates the 
great advances which have been made in electric lamp efficiencies 
during recent years. [t will be noticed that the most marked 
increases have been directly due?to the introduction of the drawn- 
wire filament. This process of {manufacture has, however, done 
considerably more than increased efliciencies—it has ensured strong 


PRoGRESS IN Lamp EFFICIENCIES. 


tungsten lamps where only fragile tungsten lamps were possible 
before. Unfortunately, this access of strength cannot be shown in 
this diagram, but we hope next week to show a curve dealing with 
the question of strength of metal lamp filaments during recent years 
Further, the drawn-wire filament has made possible the latest great 
advance in lamp efticiency—the new “ half-watt ™ or gas-tilled lamp. 


EDISWAN 
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(Seé Adut. on page xx.). 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—New York subway shuts down for 
several days ! 
E kk 


Where are the wireless torpedo experts in these days ? 
ILC" 


The article on p. 104 should be headed “ The Writing on the 
Wall for all British Engineers." (Get busy, everybody, NOW ! 
K.V.A.) 

* * kk 

Ystradgynlais is applying for an electric lighting order. Any 
town with such a name needs a little illumination. Presum- 
ably the streets will be lighted with linolight. 

E E 


The little pocket-diary issued by Johnson & Phillips contains 
in the front and back openings reproductions of two famous 
paintings. Controversy, at present, rages round the names of 
two great artists to one or other of whom the credit for the 
paintings is due. , What is your answer," Fortunate Recipient 


of the diary ? 


ENVELOPING MOVEMENT 
ON THE EXTREME 


WAR TECHNICALITIES ILLUSTRATED. 


Birmingham now has its Force of Electrical Volunteers, with 
a growing number of men. Drill nights are Mondays, Wednes- 
days and Fridays, and the chief recruiting officer is Mr. W. F. B. 
(Want to Fight Badly) Bartram, Dale-end, Birmingham. 
Adipose electrical men in the metropolis of the Midlands, please 


Note, and join at once. 
re ee X 


The B.O.T. Commercial Intelligence Dept. has had its work 
cut to get together the Foreign Samples of Electrical Appa- 
ratus and Accessories which have been on view at 32, Cheap- 
side, E.C., to-day. It’s been a case of beg, borrow or steal, 
even from the Continental agents still in London ! 
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A certain provincial firm, about to place an order for some 
plant, were in doubt as to the nationality bona-fides of the 
manufacturer whom otherwise they were disposed to favour. 
A member of the staff in London agreed to attend a board 
meeting of the prospective purchasing concern in order to dis- 
pel any doubts on the matter. Being on duty during part of 
his time, he found that he could only keep the appointment in 
uniform. He wired to his colleague in the provinces asking if 
he should thus appear, and received the answer, “ Certainly, 
my boy ; if possible, slightly wounded ! ” 

RU C" 


The following humorous letter has just reached us :— 


Dear K.V.A.: Last evening, having dined on the remains of a 
cold British turkey and plum pudding, I drew the green curtains 
before the window so as to play my part in misleading any Hunnish 
airship that should chance mv way. The daily task of carefully 
digesting my “ Telegraph," “ Westminster ” and * Evening News ” 
completed, I began to chew the more juicy portions of THE ELEC- 
TRICIAN. 

I am compelled to do my duty to the B. E. A.M.A. Timpeach THE 
ELECTRICIAN of an unblushing attempt to trade with the enemy. 
On your front page vou advertise vour price of a single copy at 
85 pfennig. This latter coin is, to the best of my knowledge and 
belief, current only in Germany. Should you attempt to cover up 
vour iniquity with the inadequate excuse that vou are trading with 
Gezmans interned within the British Empire, I tell you once and for 
all—it will not go down with me. 

I must inform the B.E. A.M.A., and they will know what to do.— 
Yours faithfully, SIMON TAPPERTIT. 

* * *c * 


American electricity supply is not noted for its reliability. 
The following “ skit ” upon it, in a U.S.A. contemporary, is of 
interest. It is contained in a report of the Birmingham, Ala., 
quarterly meeting of the National Jobbers Association :— 

During the speech of Mr. De Windt he took occasion of the oppor- 
tunity to impress upon his hearers the fact that the Birmingham 
Railway, Light & Power Co. was not an institution that stood in any 
measure for the aspersions sometimes cast upon it. He explained 
that the enemies of the organisation stated that the initials of the 
company's name, “ B.R.L. & P.," stood for “ Birmingham Robber, 
Loot & Plunder Co.," but that this was not at all the case. He then 
said thatso far as service was concerned it was second to none in the 
country. At this auspicious moment the lights began going out all 
over the hall, there was the weirdest sort of a fluctuation, and a 
husky individual clad in overalls came upon the scene, and informed 
Mr. De Windt that he was the assistant engineer at the power house, 
and that the spokes had fallen out of the turbine and as the engineer 
had gone off with a * flv " wheel he did not know how to adjust the 


` “ communicator,” and he could not get the station to work. 


* * * * 
OUR HOT PLATES. 
No. 191 to— 

“Manchester Guardian” for its otherwise excellent 
photograph of the latest generating set installed at Stuart- 
street, Manchester, and “described as “ The largest turbo- 
generator in the United Kingdom, output 1.500kw. The 
revolving parts weigh 70 tons." (Some weight ! K.V.A.) 
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INCREASED STRENGTH AND DURABILITY OF 
TUNGSTEN LAMPS. 


In our last week's issue we gave a diagram showing the increase in 


efficiency of electric lamps from the early carbon filament to the 


latest “ half-watt “lamp. The carliest tungsten filament lamps, as 


Breaking Strain. 


"PRESSED" OR “SQUIRTED 
TUNGSTEN FILAMENT 


MAZDA DRAWN WIRE | 
TUNGSTEN FILAMENT | 


is well known, were so fragile that, barring those infrequent cases in 


which the lamps blackened after the first few hours of service, their 
performance was judged almost entirely on the basis of total life 
figures. As will be seen from the diegram, the strength of pressed 
tungsten filaments steadily increased owing to improvements in 
manufacture. The most marked improvement in the strength of 
tungsten filaments, however, took place in 1911, when the drawn 
Greater knowledge and improved 


methods of drawing have caused further Increases of strength, and 
: , 


perhaps some of our readers did not realise that the increased strength 
of drawn wire effected during the past three years is considerably 
greater than the difference in strength between the pressed filament 
and the drawn wire filament of 1911. The chart graphically shows 
this. The diagram was prepared as a result of transverse tests of 
filaments manufactured in each year, and the figures to the left of 
the diagram are proportional to the distance through which a fila- 
ment of given dimensions will bend before breaking under the stress 
of a gradually increasing load. An increase in the Strength of the 
lamp also implies a more homogeneous and uniform filament, and the 
practical result is that Mazda lamps may be operated at a far higher 
efficiency than before with no decrease in total life. 


XT - a 


NEW DINING ROOM FITTINGS. 


We have selected the adjoining illustrations from the new catalogue 
of electric light fixtures which the General Electric Co. has recently 
issued. They serve to show how the popular demand for general 
illumination in the dining room is being met. As a rule, the fitting 
used in the dining room is of the counterweight pattern, and is pro- 
vided with a large silk flounce which entirely screens the lights both 
from direct contact with the eve and also from reflection of the light 
into the room for purposes of general rather than local illumination. 
The average Englishman prefers to sit at dinner with a shaded light, 
and his wishes in this respect have been kept before fittings manu- 
facturers for some time past. It is possible for him, or rather his 
wife, to select from a great variety of designs of this character. A 
wireman in carrying out the lighting of the dining room entirely 
omits to provide for general illumination. He imagines that when 
the silk flounce is raised to the upper limit there will be sufficient 
light in the room for, say, reading by the fire or writing at a bureau. 
Speaking generally, this is not the case, and in order to reduce the 
wiring cost to that of running to the single outlet in the centre of the 


EXAMPLES OF PENDANT DisiNG Room FITTINGS AND THREE-LIGHT 
CEILING BRACKETS. 


ceiling, the fittings shown in the accompanying illustrations have 
been introduced. [t will be noticed that the original arrangement 
of the counterweight cords and ornamental metal band supporting 
the silk flounce is retained, but the lamps for purely general lighting 
are suitably fixed near the ceiling and supported in as ornamental a 
fashion as the customer may care to pay for. Two of the examples 
illustrated are of the three-light pattern, and the third is of interest 
in that the counterweight portion of the fitting has been attached to 
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ordinary ceiling bowl. This scheme is, if anything, preferable to the 
three bracket arm arrangement, and it is one which, although a little 


more costly, will probably in time become more popular. The 


Dixtne Room 
FITTING WITH 
Bow CEILING 
LIGHT FOR 
GENERAL 
ILLUMINATION, 


specimens illustrated are only a few of the large number which the 
General Electric Co. have on view ready wired for lighting up in their 
extensive showrooms at 67, Quecn V ictoria-street, London, E.C. , 
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CALENDARS, DIARIES, &c. 


nd GILLESPIE & BEALEs.—We understand that this firm is issuing 
amongst its friends a multi-colour calendar which has the distinctive 
merit of being topically patriotic. The ad joining reproduction gives 


7 GILLESPIE & BEALES, | 


GREAT WAR CALENDAR. 
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LIFE GUARANTEHEHD 


Write for List “G” 


ISENTHAL & CO. 


(DEPARTMENT 4) 
Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


a good ideaof the general design of the calendar, but it conveys 
nothing whatever of the colour scheme. This is exceptionally 
elaborate, as may be gathered from the display of the flags of all 
nations and the coat of arms of the principal Colonies. It is some- 
what unusual for an engineering firm to strike the popular note in 
its literature, but we feel sure that among the many calendars and 
diaries which are now being sent out in the electrica! and allied 
trades, there are few which will be so much appreciated as this effort 
of Messrs. Gillespie & Beales. We understand that the stock is 
extremely limited, and those who are impressed with the adjoining 
illustration and have not yet received a copy of the calendar should 
make early application to Amberley House, Norfolk-strect, Strand, 
London, W.C. 

Considerable apprehension has been felt in our clitoria! offices 
lest the British Thomson-Houston (Rug >y) ca'enda> should not 
come to hand, but we are glad to say that it hes arrived in time to 
replace the old one on the first day of the present year. The feature 
of the B.T.H. calendar is that it is easily real at a distance, and also 
gives on each page the days of the preceding and succeeding months. 
The colour scheme this year follows the fashion of the moment, ard 
the khaki shade used may inspire many to follow the excelleat 
example set by B.T.H. employés in joining the colours. As usual, 
each page contains an illustration of some B.T.H. power installation. 

THERMIT.—AÀ hardy annual in the shape of the Thermit red 
book, a convenient pocket calendar and notebook, has just come to 
hand. The calendar pages are preceded by a number of illustrated 
particulars and general technical information regarding the Thermit 
system of welding. We feel sure that tramway managers and rail- 
way engineers will appreciate the value of this useful publication. 


NALDER Bros. & THoMPsON.—Messrs. Nalder Bros. & Thompson 
arc issuing their monthly tear-off calendar as usual, and the 1915 
edition will occupy a position of extreme utility in one of our depart- 
ments, as it has done now for many years past. 

EbiswAN.—The Edison & Swan Co. has ready a series of four cards 
for correspondence enclo iure, each of which contains an interesting 
sketch, showing the application of the Royal Ediswan lamp in the 
kitchen, in the dining room, in the bedroom, and in the hał. Upon 
the right-hand side of each sketch is impressed the outline of a Royal 
Ediswan lamp, and within the space is advertisi ng matter. 


INDIRECT LIGHTING PROGRESS. 


As an instance of the progress which they have made with their 
system of ''Eye-rest " indirect lighting, the British Thomson- 
Houston Co. have sent us the latest edition of their catalogue dealing 
with this system, and so much has the range of “ Eye-rest." fittings 
been increased, that 40 pages, as against eight in the first list, are now 
required to give particulars of the new patterns and adaptations of 
this system of indirect lighting. Instead of two types of fittings, 
the new list contains po-ticulo;^s ef «bout 50 different types. Not 


INEXPENSIVE 
SINGLE-LIGHT “ EYE- 
REST” FITTING, 
SHOWING CEILING 
ATTACHMENT AND 
METHOD OF GAINING 
ACCESS TO BOWL FOR 


CLEANING, &c. 


only has progeess been mae in va-zety of fittings, but there has also 
been a reduction of about 334 per cent. in list prices. The “ Eye- 
rest " system of lighting depends for its efficiency on X-ray reflectors, 
which a-e claimed to be the most efficient reflectors male. The 
coming of the half-watt lamp has had a considerable influence on the 
use of “ Eye-rest " lighting, and the list illustrates and prices a m 
plete range of “ Eyc-rest " fittings to accommodate these rew an 
efficient lamps. cate, 

A number of reproductions of “ Eye-rest ir.sta!lations are 
shown. All these photographs were taken by the unaided light of the 
lamps installed in the fittings, and the results a-e most striking. 
To meet the objection held by some people, who have a sense of loss 


A FOUR-LIGHT 
* EYE-REST ” 
‘FITTING. 


when looking at an indirect lightirg fittirg because the light pun 
cannot be scen, new types have been introduced with the lower hà 

of the bowl made luminous by means of an auxiliary lamp of low 
candle-power. This translucent lower side of the bowl can be sup- 
plied in à number of charming colours. There is also à dining-room 
pendant type, which is supplied. to meet the need for the conven 


lo 


SUPPLEMENT to "The Electrician," January 8, 1915. 


hat 

wis 

x recher & C/chuh L” 

& u 
Jlarau 

Chvitzerland 

iC 

M Electrical Apparatus up to 80,000 Volts and 4,coo Amps. 


HMM as 


Largest Swiss Works specialising on H.T. Apparatus. 


7 AGENTS REQUIRED 


for the United Kingdom. 


THE INTERNAL ARRANGEMENT OF X-Ray REFLECTORS IN A THREE-LIGHT 
* EYkE-REST’’ FITTING. 


Suspension with from two to six flambeaux, and there ave also other 
types of flambeau fittings for wall brackets, cither single or in twos 
and threes. The illustrations showing the composition flambeau 
Wall brackets show these types of fittings to be real works of art, and 
à cross-section view shows the very clever way these two and three- 
light fittings are wired in a connection box which forms part of the 
decoration. We notice, too, another distinct advance in which the 
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pe bir ee a NM Pe ee ee, 

. tional silk shale fitting. Here, again, although the room is lighted system of indirect lighting is applied to portable standards, either 
on the * Eye-rest ~ indirect system, there is a small lamp with re- — for floor or table use. With.this type of fitting the illumination can 
flector to illuminate the table and silk shale. cither be totally indirect or totally direct, or 2 combination of the two 

The Eye-rest " hospital fitting is interesting as being the correct forms of lighting. There is also illustrated a very clever pull switch 

: system of lighting for wards. Direct lighting in such conditions for fixing to bowls containing à number of lamps. This switch is 

; must be very objectionable and trying to the patients. The par- — fitted inside the bowl, and is operated by a ball chain hanging from 

| ticular fitting which is illustrated in the price list is made with solid — the centre. 1t is constructed for one or two-way circuits. 
suspension, and has a glass cover designed to keep out dust and re- : 
duces cleaning to à minimum. Another adaptation of the system 
18 its application in flambeau form. These fittings a-c arranged for 

HS 


A THREE-LIGHT FLAMBEAU WALL FITTING, AN! INTERESTING DEVELOP- 
MENT OF THE '" EyE-REST" INDIRECT LIGHTING SYSTEM. 


This price list is replete with illumination data in regard to in- 
direct lighting, and there are tables showing the watts per square 
foot for different classes of installations, and the drop required for 
various sizes of rooms, according to which particular types of X-ray 
reflectors ave used. This new price list is noteworthy es showing the 
great strides which the B.T.-H. Co. have made in their “ Eye-rest " 


system of lighting. 
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OSRAM HALF-WATT LAMPS. 


It is now nearly a year since the trade and public were afforded 
the opportunity of obtaining the Osram half-watt lamp. From 
meny striking results we may refer to some which have been obtained 
from en installation of these lamps in a large paper mill, com- 
prising 14 110-volt 500-wa*t (1,000 c.p.) lamps. Only two of 
these lamps had a life of under 1.200 hours. whilst 10 were still in use 
giter burning from 1.298 to 1,870 hours. The average life of the 11 
lamps was as high as 1.505 hours, and the eandle-power hal not 
diminished appreciably since the lamps were instatled. The lamps 
reierred to were usel under particularly unfavourable conditioas— 
nenely, in à damp atmosphere. where lage temperature variations 
were experienced, aad, moreover, they were subjected to consider- 
able vibration. These figures bear out the fact that the company’s 
estimate of an approximate life of 1,000 hours is a conservative one, 
and in actual practice is greatly exceeded. 


- — c a 


SIMPLEX COOKING AND HEATING APPARATUS. 


Section “C” of the general catalogue of Simplex Conduits (Ltd.) 
deals with the subject of electric cooking and heating on the Plexsim 
system. The opening pages contain useful technical information on 
the conversion of electrical energy into heat energy, and this infor- 
mation should be very useful to electrical contractors in disposing of 
the apparatus. There is a very full section dealing with separately 
heated utensils, such as kettles, toasters, plate warmers, shaving 
water heaters, milk heaters, &e. These are offered in both sheet 
metal and cast-iron patterns. The latter are enamelled black and 
have tinned interiors. The heavier apparatus includes a multiple 
toaster for restaurants and hotels, the pattern illustrated being 


SIMPLEX NEW LAGGED OVEN, 


availeble in 4, 6, S and 12-way sizes. The first named will deal with 
250 slices of toast per hour, with an energy consumption of 1400 
watts, and the largest size will handle 800 pieces of toast with an 
energy consumption of 4-8 kw. Breakfast cookers and grills are 
offered in sizes ranging from a small domestic pattern at 27s. 6d. to 
a restaurant type at £4. 4s. The domestic pattern is loaded to 1,000 
watts. The section dealing with ovens includes a combination 
cooking outfit which is obtainable complete with 6 in. boiling plate, 
2 pint kettle, saucepan, frypan and oven for 39s., the boiling plate being 
loaded to 800 watts. An interesting new oven is one made of sheet 
metal heavily lagged and provided with an inner removable shell 
which is virtually the cooking chamber. The elements are attached 
to the fixed portion of the oven. They are of the reinforced reel 
type, and the connections are stated to be heat proof. The elements 
can be removed if necessary to make repairs. A three-heat regulat- 
ing switch is provided, and an external indicating lamp. The upper 
portion of the oven is provided with a hood which acts as a plate 
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warmer. The well-known'Plexsim “ Visor " type oven is included 
in the list, and there are several interesting types of urns and water 
heaters for restaurant use. 

The list concludes with a section on electric irons. An item of 
considerable interest is a page devoted to controlling switchboards for 
cooker circuits. "The smallest of these is provided with a three-heat 
switch, single-pole fure and a holder for a pilot lamp. Larger sizes 
ere provided with single-pole 10-amypere ironclad switches operated 
with a lever outside the cast-iron box. Copies of this list can be 
obtained on application to any of the company's branches. is 


SUSPENSION GEAR. 


if the day of the are lamp is waning there still exists, and will con- 
imus to exist, the need for suitable contact suspension gear. The 
London Electric Firm has specialised for many years in devices for 
the suspension of lamps, either of the are type or clusters of high 
candle-power lamps, or latterly of half-watt lamps. For street 
lighting, for lofty interiors, for shops, churches, domes, &c., lamps of 
this class are used, and a contact: suspension and lowering gear is 
certainly a profitable investment in connection with them. It is 
possible to make these gears for all classes of service, and for the 


supply cf both large and small currents. The illustration shows the 
London Electric Firm's new type " Lyre” or harp-shaped carrier, 
with lowering gear to enable lamp to be trimmed from the grounc. 
The entire absence of projections will be noticed, and also the unob- 
trusiveness of the contact suspension gear. There are no externe] 
winches or ropes, and the gear further embodies a one-part device 
which performs a three-part function—viz., a contact maker, à 
weight reliever, and a lock for the canting inner harp, all performed 
simultaneously by one operation. A further feature ensuring safety 
is that the lamp cannot be lighted until the weight is relieved from 
the rope and the harp is locked. 


EDISWAN 
EVERYTHING—ELECTRICAL 
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| Buying and selling Light 


When a consumer comes to purchase electric lamps from you he 
doesn't really want lamps—what he wants is light. If he could 
get light without lamps, he would. Lamps are the necessary 
means to that end, as on them alone depends the light obtained. 
Ihat being so, and bearing in mind that it is light the consumer 
wants, do you not see how important it is to recommend lamps 
which, by their brilliancy and sustained candle power, will 
ensure his greatest satisfaction? Mazda Drawn 
Wire Lamps are lamps with every desirable 
feature. embodied--and all lamp weaknesses 
carefully eliminated. 


They are British made in Rugby. 


HE: BRITISH THOMSON-HOUSTON CO, LTD, 
MAZDA HOUSE, 77, UPPER THAMES ST., LONDON, E.C. 


Branches: Manchester, Birmingham, Leeds, Sheffield, Newcastle, A M 
Middlesbrough, Glasgow, Swansea, Cardiff and Dublin, j 4 
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done by 9 a.m. 
should be the 
rule in every 
well-ordered 
household. 


You can make 
that rule 
and keep it. 


GET A 


FRANT Premier. 


The FRANT PREMIER 


is the World’s Best ELECTRIC Suction Cleaner! 


[EE 


Į T extracts dust and dirt from every nook 

and crevice, and is quite as powerful as 
machines at 15 and 20 guineas, yet it only 
costs 7 guineas—and saves Electric Current 


A considerate mistress, a capable maid, and a Frant: 
against these allies, dust and dirt cannot prevail. -Get one. 


OF ALL THE ELECTRIC Suction Cleaner Co., 


BEST DEALERS. §6, Victoria Street, Westminster, 


WHAT IS THE MATTER WITH THE UNITED STATES? 


As I have been residing in London since the beginning of the war, 
I have been hearing this question asked on all sides. I have never 
heard any satisfactory answer. No one seems to know. Why are 
the American factories not running night and day ? Why are the 
railroads not opening up new territories and getting ready for the 
millions of immigrants who have already made up their minds to 
leave Europe as soon as the war is over ? 

Why are there not 50 American drummers* in London right now, 
trying to sell $200,000,000 worth of American goods in place of the 
goods that were bought last year from Germany and Austria ? Why 
have advert/sers become quitters, just at the time when their adver- 
tisements were most needed and most effective in cheering on the 
business forces of the United States ? 

From the European point of view, the United States is a haven of 
peace and security and prosperity. It has no troubles that it dare 
mention to Belgium or Austria or France or Germany or Servia or 
Great Britain or Russia. Every tenth Briton has enlisted. Every 
tenth Frenchman is at the front. Every tenth Belgian is dead. 
Whet does the United States know of trouble ? 

If I could afford it, I would charter the " Mauretania” and 
* Lusitania," and convey a party of 5,000 American advertisers to 
Europe for a trip of education. I would give them a week in Loadon, 
a week in Paris, and a week in Antwerp. [ would let them look at 
the United States from the scene of war. I would give them a look 
ut REAL TROUBLE. I would let them sce trains, 10 at a time, five 
minutes apart, packed with the maimed and the dying. 

I would let them hear, from fragmentary survivors, the incredible 
story of battlefields 150 miles wide, and armies that are greater than 
the entire population of Texas. 1 would let them see graves 100 yds, 
long and full, and Belgium, the country that was, nothing now but 
12,000 sq. miles of wreckage. Then, when they began to understand, 
to some slight extent, the magnitude and awfulness of this war, I 
would say to them: 

" Now, go back, and appreciate the United States. 
opportunities. Don't start digging trenches when nobody is firing 
at you, Don't fall down when you have not been hit. Don't be 
blind to the most glorious chance you have ever had in vour life. : Go 


Realise your 


* Salesmen. 
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E. SHOWELL & SONS, LTD. 


STIROHLEY, BIRMINGHAM, , 


— GERMAN TRADE WAR. 


We are n to quote for any articles hitherto 

** MADE IN GERMANY ” in Brass, Copper, 

Steel or Aluminium, whether cast, stamped, pressed, 
drawn or automatic turned parts, 


If you will send your enquiries we will quote you 
prices, and any goods not in our province we will 
indicate a likely source of supply. 


Tei pate cere ee 
LIONEL ROBINSO y LONDON, W.C. 


TELEPHONE: Holborn 6323 


Get ready for the most tremendous business 
Build vour factories bigger. Train 
Go ahead, and thank God 
thet you are alive and that your family is alive, and that you are 
living in a land that is at peace, at a time when nearly the whole 
world is at war.”-—~HERBERT N. Casson in " Electrical World." 


back and advertise. 
boom that any nation ever had. 
more salesmen. Borrow more money. 
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A HOSPITAL FITTING. 


The adjoining illustration shows a new type of fitting which the 
B.T.-H. Co. are introducing especially for use in hospitals and similar 
establishments. Its chief features aro the use of tubes instead of 
supporting chains, and the provision of a clear glass globe over the 
X-ray reflector. The fitting is designed for indirect illumination, 


f ^ 


a system which should always be employed in hospital wards, The 
supporting tubes serve to enclose the'eonductors, and as they present 
a plain surface they can be readily cleaned. The view reproduc 
also shows the method of supporting ,the lamp,}so that it occupies 
the correct focal point in relation to the X-ray,reflector. 
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are quite well. 
"With the 3rd Hussars. 
-and all like them ! 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—On page — (excised by Censor) of 
Messrs. Smith & Boulding’s Paper, read before the Inst.E.E. 
last night, there appears an inverted illustration. (These 
should be things of the past). 

IER 

Batti-Wallah Society second smoker of the season to-night, 

and Characteristic Sharp will occupy the chair. 
IEEE Nt" 


It is rumoured that the Chairman of the Gas Committee of 
the Salford Corporation takes an altogether exceptional amount 
of interest in the electricity department. 

* * * * 


When the war is over and the storage battery makers are less 
busy with submarine orders we may expect things to develop 
in the direction of the electric vehicle accumulator. 

* * * * 


A reminder may be issued to those “ patriots " who are 
directly or indirectly concerned with the contraband copper 
movement that aluminium still remains an efficient electrical 
conduetor. 

* ko x * 

Our contemporary, the “ Electrical Contractor," in its current 
issue publishes a very full account of a G.E.C. Salford ironclad 
switch, and reproduces an illustration of a Tucker new iron- 
‘clad in the description ; just to show its impartiality, no doubt ! 

x * * * 


Mr. S. Utting (Pratt Induced Draft System) and Mr. H. 
Martin (Redglo, Ltd.),write to KVA. from the front that they 
The former is with the A.S.C. and the latter 
Continued good luck to them both 


* * * x 


London travellers are familiar with the"pneumatic gates on 
the tube lifts and the spasmodic manner in which they function. 
At the low-level station, Euston, the L. & N.W. Railway has 
endeavoured tu go one better. The gates are electro-pneuma- 
tically operated ; the lift man pushes a plunger and the gates 
are supposed to do the rest. At present the lift man seems to 
do both. In addition there is an element of uncertainty as to 
Which side is the entrance or exit. 

* * * * 


Two at least of our contemporaries do us the honour of 
reading our commercial leading article. [n a recent issue we were 
guilty of a faux pas in remarking that our ancestors would hold 
such and such opinions regarding the stability of the country 
under the present war conditions. We prefaced the comment with 
the remark, * Now we see as in a glass darkly." 
Contemporaries (costing the humble penny) requests us to go 
to—— for further ancestral opinions, and the other (costing 
four times as much), with à commendable appreciation of 
matters bibulous, asks " What was in the glass ? | 


No. 10A.—Hand-opera™ 
ted type fitted with no- 
volt and overload re- 
lease and one minute 
type resistance. Has 
carbon auxiliary roller 
contacts to prevent 
damage by sparking. 


LONDON 


One of our - 


| “HEAVY-DUTY” TYPE MOTOR STARTERS. 


ELECTRIC CO., 


SUPPLEMENT to " The ‘Electrician,*’ Januarg 15, 1915, 


Our old friend J. Snow Huddleston, who has always a good 
anecdote on matters electrical to produce at any time, sends 
the following interesting note :— 


DEAR KVA. : I daresay you will thave heard that I am out here 
on active service with the R.N.V.R. Anti- Aircraft Corps, but I cannot 
sive you my exact address. I thought, however, that I would drop 
you a line to let you know I am still alive. You will, of course, have 
read in the English pa pers of the air ra'd on Dunkirk ; we were in the 
thick of it and we had it aga'n yesterday, only more so. The life is 
good here on the sand dunes. Tt is perfectly flat country and near 
the sea, and doesn’t the wind blow “some” at times. ` When not 
out on flying expeditions with our guns we do guard duty for 24 hours 
at a stretch— two hours on and four off, and so on. I cannot give 
you particulars, of course, as all letters are censored, but I shall see 
you on my return. Ta-ta pour le present. 

Yours sincerely, 
J. Snow HUDDLESTON. 


His many friends will wish him good luck and a full bag of 
Taubes and a Zeppelin or two ! 


Furor eor 


i 
MR NUN acm 


A 'lorrcAL *PorEscARD." 


x x * * 


OUR HOT PLATES. 
No. 192 to— 

Mr. 8. L. Pearce, chief electrical engineer, Manchester, for 
his Barton power station scheme, in which the coal is to be 
stored in silos. There are to be 48 induced draft chimneys and 
the circulating water is to be partly contributed by the Cor- 


HE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham. 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). . Mr. S. E. Fedden (Sheffield). 

Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). ^ tlepool). 

Mr. C. S. Davidson (Barnes). | Mr.J. W. Beauchamp( West Ham). 
Mr. A. H. Seabrook (St. Maryle- Mr. A. H. Shaw (Ilford). $ 
Mr. E. R. Hill (Reading). (bone). | Mr. C. Furness (Blackpool), ™ "3 
Mr. J. W. Hame (York). | Mr. C. M. Shaw (Worcester), 

Mr. S. T. Allen (Wolverhampton). , Mr. H. A. Nevill (Wakefield). 
Mr. F. W. Purse (Carlisle). Mr. Frank Ayton (Ipswich). 


No. 27.—"Inching" 
starter fitted with cir- 
cult breaker and patent 
arc-preventing interlock 
which renders it entire- 
ly fool-proof. Suitable 
for exceptionally ardu- 
ous service. 


LTD., 
and BEDFORD. 
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ELECTRIC MOTORS 


Part of small Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 

Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. " 
Telephone: GERRARD 860. Telegrams: ''Sig4BRALOS, LONDON. 

Supplies Dept. : 38 & 39, UPPER THAMES STREET, B.C. 
Telephone: City 5350. Telegrams: “ SiguoToR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BinuiNoHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 
BnisroL —30, Bridge Street. NEWCASTLE—39-41, Collingwood 
CARDiFF—89, St. Mary Street. Sugrrig.D—22, High St. (Bldgs. 
GLasGow—66, Waterloo Street. SouTHAMPTON—46, High Street. 

. Branches in Principal Towns Abroad. 


IPSO ER IX ELM NISCCIMM CM TT AI ITE AT NTE ET TA LR A, 


“RECORD ” INSTRUMENTS. 


It is a pleasure to turn to a price list and catalogue upon the pre- 
paration of which the manufacturer has spent considerable thought 
and care. Emphasis is now being laid on the necessity for making a 
trade catalogue which is to go into all parts of the world as much of a 
polyglot publication as possible.‘ In certain cases it may not be 
necessary to reproduce letterpress in the language of every country 
into which the catalogue will go, but the illustrations and the prices 
will, in the majority of cases, be sufficiently indicative to the pros- 
pective purchaser of what he has in mind. Almost any intelligent, 
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SECTOR PATTERN VOLTMETER. 


foreignor (using the word in its best sense) can understand a picture 
and can read figures. Presumably this is the assumption upon which 
the Record Electrical Co. has gone in preparing its catalogue of 
A.C. and D.C. instruments. The illustrations clearly depict the 
types of instruments standardised and manufactured by the com- 
pany, and the prices are all given in shillings. On the inside back 
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cover of the list is a table of monetary equivalents for the principal 
countries in the commercial world—France and Latin Union, 
Canada, U.S.A., India, Russia, Egypt, Netherlands, Denmark, 
Norway and Sweden, Portugal, Germany, Austria-Hungary. The 
last two are appropriately bracketed at the bottom of the list. There 
seems to be little or no doubt the provision of these conversion facili- 
ties in the catalogue will be conducive to increased business with the 
Record Electrical Co. 

The catalogue itself is a complete repository of information upon 
Record instruments. It lists, illustrates and prices moving iron and 
moving coil round and sector pattern, moving coil *' Cirscale,” port. 


~ AMPERES | 


Sector PATTERN AMMETER. 


able moving coil and moving iron voltmeters and ammeters. There 
is a useful section on instrument accessories such as shunts, connec- 
tors, brackets, pedestal attachments and sundries. Circuit- breakers 
of the overload, overload and reverse, no-volt and time limit release 
patterns are included. Battery cutouts and cell t2sters will be of 
interest to those concerned with the new electric vehicle movement. 


PORTABLE TEsTING SET. 


The cell tester contact-spear is arranged to fold up for carrying n 
the pocket, and is provided with thumb nut terminals for the attach- 
ment of the connecting leads. In the short space at disposal we 
cannot deal exhaustively with this excellent list, but we recommend 
interested readers to apply for a copy of it to tho Record Electrical 
Co., Caxton House, Westminster, London, S.W. : 


———— Uh — 
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g Line. 


Í is STRIKING EXAMPLES OF EFFICIENCY, DURABILITY and all-round 
RELIABILITY. One, ‘‘somewhere in France,” maintaining Britain’s 
reputation; THE BELLING FIRE, “all over the kingdom,” giving 


glowing comfort and complete satisfaction to a vast army of users. Sheer merit 


alone is responsible for the strong position we occupy to-day  gainedjby exer- 
cising an intelligent anticipation of our customers' requirements. Ever on the 
alert to keep abreast of the times, we have carefully examined our costs, and, as 


= 


a result of certain modifications in manufacture, we are able to announce a 


SUBSTANTIAL REDUCTION IN PRICES 
OF OUR POPULAR “MANTEL” PATTERN. 


This type is a real ‘‘QUICK-SELLER,”’ and the reduced prices should make it even more so. 
It fits nicely into existing grates and is constructed to provide three different heats. 


IT IS NOW MADE WITH ALUMINIUM BACK & POSSESSES NO RED INDICATING LAMP. 


These are the New Catalogue Nos. and Prices :— 


.808 Pri duced from 55/- to 47 /6: 
No. 80 Hee TROHONEG dran ° Height 23} in., Width 18 in. 


. »» »» 60 = »» 52 6 
No. 808a T | Py Weight 30 1b. 
No. 808b is bs » 65/-,, 57/6 
| ; 2} kws. 
No. 808c >? »» » 75/- ,» 67/6. 


BELLING & CO.. ELECTRIC HEATING SPECIALISTS, DERBY ROAD, EDMONTON, LONDON, N. 


OARS BRED ED ETF SIRE DEI CALLING ISIE EARS ti a TIE 
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JOWERS' PROTECTIVE LEAKAGE DEVICE. 


It is possible for a small motor breaking down to earth to bring out 
the main circuit-breaker which is supplying the whole group of 
motors and thereby to cause a complete shut-down of a large portion 
of a factory. A device which precludes such an undesirable con- 
tingency can be fitted by the G.E.C. to their standard continuous- 
current motor starters. Using this device the motor is completely 


Od git 
Og i 


^ 


*» e en Ran 
- J 


Eh 


Fic. 1.—Diacram or CONNECTIONS OF €, C, STARTER. EQUIPPED WITH 
Jowkns! PATENT LEAKAGE DEVICE. 


insulated from earth except through the usual starting leads in 
series, with which is inserted a low resistance trip-coil. When a 
leakage occurs to earth the leakage current flowing through the 
trip-coil actuates a mechanism which short-circuits the no-volt co.l 
if the motor be running, and trips the starter, thereby shutting down 
the motor. Alternatively, if the motor be standing, the leakage 
current actuates a catch which holds back the starter arm if an 
attempt be male to run the motor up. With the installation of the 
Jowers patent leakage device it is not within the power of a heedless 


ro . - - = 
Fro. 2.—FnoxT Virwlor STARTER WITH COVER REMOVED AND ’SHOWING 
: LJ - a 
LEAKAGE DEVICE. 


operator to shut down the whole group of motors due to persistent 
attcmps to start up the motor with the fault on it. In addition. the 
safety of the workman is increased, since the motor is cut. out of cir- 
cult immediately the fault appears, so that it is impossible for him to 
receive a shock from the metal work of the motor. The connections 


for this device are shown in the accompanying diagram Fig. 1, and. 
as will be seen from Fig. 2, the addition of the coil to a “ Witton " 
starter introduces practically no complications. 


A NEW IRONCLAD SWITCH. 


The continued introduction of variety and novelty in iroaclal 
switch design is a matter for some little surprise. One might have 
thought the gamut had been run through long ago. The adjoining 
illustration would seem to put a query on this statement. It shows 
a ew switch which Messrs. J. H. Tucker & Co., Birmingham, are 
introducing at a competitive price. The action provides for quick 
make and quick break independent of movement of the handle; in 
the on position the blades are definitely locked. During breaking 
the powerful helical spring, which can be seen in the illustration, is 
used as an accelerator to the blade movement, which is initiated, 
rot by the spring. but by the handle itself. The blades are two 
parallel strips of stout copper, which are sufficiently flexible to ensure 
good contact at all times. The fixed contacts are of the spring clip 
type, and are deeply recessed in a vitreous porcelain base, there being 
a thick high wall of porcelain between the contacts. The interior 
of the case is lined with a special silicate enamel. The swirg cover 
is held by two hinged bolts 'and;wing nuts, and when clamped 
in position makes a watertight joint with the box. When the 


MOTOR 


New TUCKER SWITCH OPEN; ALSO DETAILS OF CONNECTING GLANDS. 


lid is open the switch handle cannot be moved to close the circuit. 
A feature of interest is the provision of different patterns of 
adaptors for the cable inlets and outlets. Five different types are 
offered: (B) Single hole tapped } in. or 1 in. conduit thread ; (c) 
for two holes tapped § in. conduit thread; (D) two wood bushel 
holes, 4& in. bore, with sealing trough; (E) two watertight glands, 
3 in. bore; (F) one watertight gland, ? in. bore. In each case the 
adaptor makes a watertight joint with the box by means of two 
clamping nuts. The switch is made 25 amperes size at present, but 
larger sizes are being develope. 


— 


CALENDARS, DIARIES, &c. 


From the Victa Electrical Co., 66, Queen’s-road, aki 
London, we have received a neat hanging calendar of 1915, wit 
monthly tear-off sheets. 

Messrs. W. T. Henley's Telegraph Works Co. have sent us an 
artistic hanging calendar for 1915, with weekly tear-off slips. 

Harr AccUuMULATORS.— The annual desk blotter which the Hart 
Accumulator Co. issue, is once again to hand. Each blotting Jp 
sheet is printed with a complete calendar for 1915. Dates are, ae 
fore, always under the eye. The finish is the same as 1n former years. 
red leather with gold lettering. 

W. H. Wircox.—The monthly tear-off calendar of W. H. Wilcox 
& Co. contains the same useful features as formerly. Each page, m 
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SALES CAN BE 


MADE à 


MORE PROFITABLE 


The qualities possessed by a lamp 
: represent! but one side ‘of the 
EE question. The other side is price 


-—-and the relation between the two 


defines the value of the manufac- 


ie turer’s appeal. Maintaining | | Il i TTT HH | / 

E a proper relation between quality - a 
and price has been our aim and 
our success. In ELASTA Lamps, 


we are’ offering the trade remark- 


POPE 


ELASTA 


BRITISH MADE Wire Lamps. 


Write for full particulars: 
POPE’S ELECTRIC LAMP CO. TTD., 
Also makers of all Types of Carbon Lamps. 
' Hythe Road, Willesden, London, N. WY, 
Telegrams—''Planetary, Kensai, London,” Telephone— Willesden 1170 
‘ ELASTA ” LAMPS infringe no patents and our Indemnity holds good. 


able, strong and efficient lamps, 
which have satisfied thousands of 
consumers, at a price which ensures 


an adequate margin of profit. If 
you will write for terms we believe 


we can put an attractive proposition 


before you! 


addition to the date table, is illustrated with views of the many weight of the pattern shown in Fig. l is 41b. 12 oz., and of that 
engincering accessories and stores which the company always hason shown in Fig. 241b. 20z. "The lid of the battery box is locked, and 
hand. The hanger of the calendar is arranged to admit of each can only be opened by tho use of a special key. A further safeguard 
monthly page being turned to the back without tearing the paper. is the provision of a lead rivet lock which is approved by the Home 
NOTTINGHAM SOCIETY OF ENGiINEERS.— This society, which was Office. The swivel hook is very useful for many purposes, but an 
established in 1897, issues a very useful pocket-book and diary which 
is distributed among the members, some 200 in all, and is, presumably, 
also widely appreciated among other engineers in the Nottingham 
district. The secretary is Mr. H. G. Price, 58, Crosby-road, West 
Bridgford, Notts, to whom all communications should be addressed. 
. WESTERN ELECTRIC Co.—A distinct novelty in the calendar line 
1s that issued by the Western Electric Co. It is a reproduction in 
x card of their now famous Westophone, the steel-clad intercommunica- 
an ton telephone for domestic, office and works use. The places of the 
push buttons are marked with the name of the month, and in the 
tab card spaces are miniature bundles of tear-off slips, each bearing 
the date figure. These 12 little bunches of figures look harmless 
enough, but for the year 1915 they must hold immense» possibilities 
of good and ill. As an advertising effort the calendar is one upon 
which the publication department of the company is to be highly 
complimented. d 
F- From the Varley Magnet Co. (Ltd.), of Woolwich, we have receivcd 
à neat calendar for the year 1915, with monthly tear-off sheets. 


BRISTOL SAFETY LAMPS. 


A new catalogue is being issued by the Bristol Electric Safety 
Lamp Works, Great Smith-street, Westminster, London, S.W. It 
5! VES, in addition to general details of the company's portable accu- 
li mulators, descriptions of a lamp of the miner's type, which is suitable 
ii ! for collieries, rescue work and similar purposes. This lamp has been Fics. 1 AND 2.—Two PATTERNS or SAFETY LAMPS. 
i Approved by the Home Office, and is used at the Crumlin Training 
Station, The adjoining illustration shows two patterns of this lamp ; ordinary fixed handle can be fitted if desired. "The metal case of both 
they differ only with respect to the position of the lamp and its patterns of lamp measures 2? in. by 23 in. by 61 in. ma 
enclosing glass globe. The accumulators are in celluloid casesof the Police lanterns, fire brigade lanterns, submarine lamps for diving 
non-spilling type, and will furnish light to a 4-volt lamp for a period operations, and a large variety of other portable batteries are de. 
of 10 hours after one charge. The lamp cases are of aluminium. The scribed and priced in the list. 


sed 


SUPPLEMENT to “The Electrician." January 1 5, 1915. 


NEW IRONCLAD HOUSE SERVICE SET. 


It has been the practice in the past, in connecting up house service 
cables to the fuses, to provide a separate sealing trough and pair of 
ironclad fuses. Such an arrangement entails considerable work, 
si"ce the sealing trough and fuses hav? to be mounted separately on 


a. 


l 


SERVICE CUT-OUT, SHOWING FUSES AND CABLE ENTRIES. 


the board and connection made from the sealing trough to the fuses. 
A self-contained unit, in addition to being more compact, is cheaper, 
and the G.E.C. have introduced a new ironclad cut-out set, con- 
sisting of a pair of 10 ampere porcelain clad Home Office type cut- 
outs mounted in a cast-iron case, which forms part of the main casting 
of the sealing trough, this latter being split. Care has been taken to 


SERVICE CUT-OUT, CLOSED. 


provide every facility for wiring up and fixing. No parts have to 
be removed for screwing to the board on which it is mounted, and the 
cable is taken straight from the sealing trough into the bottom ter- 
minals of the porcelain fuses. The set weighs 5l1bs., and has overall 
dimensions of 9} in. long by 51 in. wide by 31 in. deep. It is avail- 
able in both side and bottom entry patterrs. 


"Ben-Grib Ad 


Possesses several distinct features. 


It is made of a noin“ 


, absorbent insulating compound of neat appearance; has 

§ heavy brass elliptica!-shaped contacts which ensure a perfect § 
connection, and also has an automatic cord-grip arrange- 
ment, thus relieving strain on the terminals. 


he Benjamin Electric Li 


liO 


CEILING ROSES. 


The number of functions which a ce'ling rose can be made to per- 
form cannot be appreciated until one examines the list dealing with 
this accessory which is issued by Messrs. Lundberg & Sons. It is 
possible to simpl fy wiring arrangements cons'dercbly by the employ- 
ment of a ce.ling rose which will fit in with the pa-t/cular circuit con- 
ditions with which it is necessary to deal. It would appear that Messrs. 
Lundberg have developed the ceiling rose to its log'cal conclusion, 
end in so doing they have conferred upon the installation industry 
a very considerable benefit. Inthe:r Biflex rose, illustrated in Fig. 1, 
prov.s.on is made for looping in leads of considerable s'ze. "The entry 
holes in the porcelain taper towards the back so as to accommodate 
the insulation of à number of conductors which may be looped in to 
one terminal. The wires themselves are twisted together and pass 
under a terminal of special construct/on in wh'ch they are secured by 


i 


Du 


Fic. 1.— BirLEx Rose. 
a single clamping?screw. This is an improvement upon the collar 
type of terminal with side pinching screw. In addition it clearly 
shows that the conductors are actually in position in the terminal. 
Fig. 2 is a specially designed form of rose with a detachable plug 
connection for the flexible cord. The illustration expla'ns the 
principal features of this device. The flexible after beng passed 
through the cover is threaded through the centre of the removable 
porcela'n block. The two ends ‘are separated and threaded back 
through other holes and secured in screw and washer terminals at 
the top of the block. Plug and socket contacts make a tight fit and 
the porcelain cover holds the plug flush on the base of the rose and 
completely prevents any movement. The plug is provided with 
well insulated fuse terminals at each hole, the fuse being laid in a 
groove at the side of the plug block. In English practice fuses are 
not permissible in ceiling roses, therefore the fuse terminals will be 
bridged with copper wires if this particular pattern of ceiling rose 


Fic. 2.—DETACHABLE ROSE. 


were employed. The dimensions of the rose are identical with the 


Biflex pattern illustrated above. 
The Triflex rose /s of interest because it permits of à number o 
useful connections being made either to two-way switches, twin 
knob switches or duplex switches for two lamps on or both in n 
for dim light. » The Quadruplex and Multiflex roses are, 33 their 
REM 


FERRANTI LTD 


SWITCHGEAR, TRANSFORMERBS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ** N.” 


[ "mena. ese nma 


I) 


SUPPLEMENT to “The Electrician,” January 15,1915. 


= IRONS 


are designed for the work thev have to do 
A fine point is provided for fine work and 
the construction is of the strongest. 


| 
We p'ace such reliance on our work- | 
manship that we guarantee for ever. 
Should any heating element become de- | 
i r | 


fective, we will replace it free of charge. 
VOLTAGES FROM 95 TO 250. 


Standard 61b. Iron consumes only 
450 watts, 


THIS LINE REPRESENTS A PROFIT 
BRINGING OPPORTUNITY. 


Write now for Leaflet 23. 


| THE IRON WITH PROTECTED TERMINALS THAT IS 
Guaranteed for Ewer. 


WESTERN ELECTRIC COMPANY, Ltd., 


WORKS: NORTH WOOLWICH, London, E. 


Branch Offices and Stores :— 
BIRMINGHAM: King's Court, 168, Corporation St., SYDNEY: Hardt Buildings, VVynyard Square. 
GLASGOW : 49. West Campbell Street. JOHANNESBURG: National Bank Buildings. 
LEEDS: Standard Buildings, City Square. | BUENOS AIRES: Paseo Colon, 185. 


— MÀ —— — — —HMM e 
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names imply, suitable for a number of flexible connections, and the an adjustable bracket to which the holder is attached., enabling per- 
deta‘ls of a variety of circuits which can be obtained with these roses fect accuracy of focussing to be obtained. These points are clearly 
are given in d'agrammat:c form in the list. Fig. 3 shows the com- shown in the illustration. The lantern has a workmanlike appear- 
bined three-plate rose and plug connection. Th's is known as the ance, and is finished in either vitreous enamelled or stove japanned 
M.LP. rose, multum in parvo, and is a combination of the three iron. This lantern is manufactured and sold by the G.E.C., who 
plate rose with a two-pin plug connection. Th's arrangement per- 


"i M | 
| Mibi li 


Fra. 3. —PrLva CONNECTION, THREE PLATE Rose. 


* 


mits of a lamp or small heater being connected with the ceiling rose 
by means of the plug circuit. The plug circuit may also be employed 
for feeding current into the ceiling rose. The details of this arrange- 
ment are shown in a number of d'agrams. Copies of this list can be 
obtained on application to the company at Li verpool-road, London, N. 


COUNTY . SECTIONAL VIEW OF “County”? Harr-WarT LANTERN, 


. We have received a leaflet illustrating & new lantern for strect ne l , 
lighting purposes, which possesses some interesting new features. have an illuminating engineering department, which will be pleased 


Tho “ County ” half-watt street lighting lantern is provided witha to assist in the carrying out of illumination schemes of all kinds, 
holophane globe, and two novel and interesting features whether for streets, shops, showrooms, factories, offices or private 


are a sliding aleeve giving free access to the lampholder, and house lighting. 
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Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE, 
Brass and Gopper 

A Tubes, Sheets, 
Rods, Wire, and 
CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


EE 


TRADE MARK. 


CHARLES 


THE “TRIANGLE ” TOASTER STOVE. 


"ortunate recipients of ELECTRICIAN Hot-plates send in from time 
to time appreciative references to their utility on the breakfast ta ble. 
There seems to be little doubt that as the merits of small red-hot 
plates become more widely known there w.ll be a big demand on the 
part of the public for them. Our American friends have developed 
what they are pleased to term “socket-hole apparatus " to an extra- 


TRIANGLE STOVE WITH COFFEE Por. 


ordinary extent, and one cannot pick up an American newspaper or 
illustrated magazine without some striking a-lvertisement of kettles, 
irons, coffee percolators, toasters and the like catch'ng the eye. The 
table toaster ought to" have"a7tremendous vogue amongst English 
people, because the English breakfast is probably the most important 
meal of the day,”and it is certainly incomplete without toast. The 
a‘ljoining illustrations show the Triangle toaster stove which the 
Western Electric Co. have placed on the market at the popular price 
of 15s., complete with cord and plug. The toaster comprises a base 


TRIANGLE STOVE MAKING Two 
Pieces oF Toast. 


TRIANGLE STOVE AND Fry PAN. 


which is covered with a nickel-plated reflecting surface. Mounted 
at a fixed point above this is a circular frame which contains the 
spiral heating elements, these being drawn across horizontally from 
side to side and left open at the bottom and the top. They are pro- 
tected from accidental contact by a grid, which forms an integral 
part of the circular metal stamping. The stove is 15 in. d'ameter, 
and weighs complete 1} 1b. The terminals are provided with a sub- 
stantial protecting plate, and the plug contacts are of the separate 
socket type. Quite a number of useful cooking operations can be 
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performed by this stove. Two pieces of bread can be toasted at the 
same time. One is placed on the top of the grid and the other on the 
polished reflecting surface below the heating element. The toast/ng 
operation can go on underneath the stove, wh le a frypan, kettle or a 
saucepan is being used on the top. Three substantia! insulating 
feet are provided below the base plate. It is interesting to note tha* 
the heating elements of this handy little device are guaranteed for 
ever. 


NEW SUN LISTS. 


Half-watt lamp fittirgs and table cooking apparatus are the me 
subjects of two separate new lists which the Sun Electrical Co. are 
puttirg out to the trade. The half-watt lanterns have been designed 
specially for the purpose, and are not arc lamp or high candle-power 
fittings adapted for half-watts. Allowance must be male in fittings zi 
of this nature for the intense brilliance of the lamp, the great heat pst 
generated by it and the position of the filament in the bulb. For 
this reason only specially designed fittings will give the most efficient 
results. The Sun fittings are designed for indoor and outdoor 
service, and with the latter weather-proof features are introduced. 


Sux Hanre-Warr FITTING T, 


Sach lantern is fitted with a suitable reflector placed in correct 
relation to the position of the filament. With the outdoor per 
of lamps the holders can be adjusted to admit of the use of lamps o 
Cifferent candle powers. In the ordinary way the glassware 13 
sufficiently obscure to counteract the effects of objectionable dni 
but where the lamps are fixed at a great height clear glass globes Td 
recommended. The lantern illustrated is of registered design, an 
measures 23 in. overall length, the diameter of the glass being e 
The finish is oxidised copper, and an opalescent globe and polish 
reflector are provided. | "qu kettles : 

The cooking utensil list deals with a “de luxe line of - E : 
toasters, tea ball teapots, coffee percolators, shaving water heaters, d 
boiling rings, and a multiple voltage iron. 


EDISWAN 
EVERYTHING —ELECTRICAL 


(See Advt. on" page xviii.). 


Offices, 1, 2 and 3, Sauissury Court, Fiser STREET, in the City ef LONDON, 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.— The coming of the Zeppelins and the 
“ blanking out " of Yarmouth. 
* * * * 
Electric fire prices are falling. therefore the sales of 
units " will proportionately rise. 
* * * * 


Àn ancient text revised : 


together." 
* * * * 


Our bibulous contemporary cannot " forget 7 Aisgill. 
we return a recent compliment and ask ` 
bottle ? ” 

* * * * 


The Point Five movement spreads. 


Dash's cookers in the most progressive (ahem! one of) of the 


cities in Yorkshire. 
* * * * 


Rumour hath it that there are several sotto voce Point Five: 
in various parts of the country. If they carry on with these 
submarine tactics some methed will have to he adopted to 


bring them to the surface. 
* * x  * 


According to the current issue of the © Batti-Wallah Journal " 
H. T. Harrison (A.B.) has been mistaken in his blue uniform for 
a water Inspector and a railway porter, but his preference 
inclines to the latter as being more to his liking and certainly 


more profitable ! 
* * * * 


According to ^ Eye-witness," the Germans are using 
electric pumps to remove the water from their trenches. Why 
cannot the Canadian contingent be sent over to do a little 

“ hydraulic mining " with a horse-power nozzle and a centri- 
fugal pump ? 

* * * * 

Wet air filters are a source of no little excitement among 
makers of fans and ventilating apparatus. It has been said 
that " imitation is the sincerest form of flattery," but evi- 
dently the saving is lost upon those whose literature and 
drawings are in complete compliance with it. 

* * * * 


 C.T.S." Brooking is already sufficiently famous for his 
ads." without the need for calling special attention to them, 
but we cannot refrain from indulging i in à few italics in one of 
his recent effusions. The reading is somewhat as follows :— 

“Tt is used for w iring in the worst. situations, such as breweries, 

acid factories, and the idus of Parliament.’ 

We suggest as an addition to this interesting list ' 
works ” 


[11 


‘the gas 


SHOWROOMS: 


No direct rays reach 
the eye, the lamps being 
entirely covered by the speci- 
ally-designed Opal Bowl. 


The advantages of 

diffused illumination 

are fully obtained by:the 
use of these Fittings. 


The Benjamin Electric Lia. 


SATION 


cheap 


“ Wheresoever a Paper on Electric 
Vehicles shall be read, there shall the battery makers wrangle 


Mav 


` What is in the gas 


Leeds has now enrolled. 
and there will now be a brisk demand for Blank's fires and 


Mr. F. 
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accessories 


WARNING !—Refuse “ British" electrical 
having English porcelain bases and German metal “ interiors.” 
* * * * 

On account of the temporary removal of a number of units 
The Generators will sustain à fall load to-night. The shortage 
of circulating water may require that some machines shall run 
non-condensing, but the cooling ponds are in good order. 

* * * * 

The Second Batti-Wallah Smoker, presided over by K. of K. 
Sharp, was considerably enlivened towards the close by an 
influx of “ The Artists " who happened to be at the Holborn 
Restaurant and who blew in to see the fun. 

* * * * 

Amongst recent inventions is a windmill which can be 
raised from the deck of a submarine to drive the dynamo for 
recharging the batteries. In case of surprise the windmill can 
be hurriedly abandoned. There is a Paragon whiff about this, 
and perhaps " W. P. D." will give further details. 

* * * * 

Dear KVA.: Your note on the lifts at Euston is excellent, but 
there is also an even better example at that station of how nof to 
make “improvements.” The diagram herewith shows the lines of 
foot. traftie to and from the lifts which must surely be unique. It 


Ah As Aute. Booking Machines. 


Lines of Fassengers going in, 
Shown thas. —»— —— 


Lines of Passengers coming out, 
shown thus —«<—««— 
O=Oubliette” 


Looking Officer. 


Windows < 
DPS tol ENWRY | | 
and Street. 2M 


To mei | 


oar | 


requiro: the prowess of ar international football forward to catch 
one's train at 6 p.m. if one has cut things fine, and a convenient 
= Qubliette " is provi ded at the point “O” for the unwary in the 
way of an open stairease directly in the line of ** fast traffic " round 
the corner, — yY ours, M. J. E. TILNEY 

Watfor l. 


a —— — — pe 


* JE LE 

At the close of the Harrogate convention in. 1912, when the 
Point. Five movement started, we registered a vow that we 
would publish weekly the names of the members of the Associa- 
tion until they reached 24. By the addition of Mr. Hefford, 
at Leeds, we are brought within touch of the fulfilment of this 
vow. We refer to this fact because many people imagined 
that we were in some remote fashion acting as the official or gan 
of the Association. We understand chat it has no such organ, 
at least not ostensibly, in spite of the rumour that a con- 
temporary has already exclusively taken to itself such a 


title. 


THE “POINT FIVES.” 


——À 


Mr. J. Horace Dowd a (Poplar). | Mr. W. G. Pickvance (Wrexham). 
Mr. H. F. Street (Souchampoon) | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). | Mr. 5. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradiord). Mr. H. F. Friederichs (West Har- 
Mr. A.N. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Barnes). | Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Marvle- | Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). ! Mr. €, M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Waketield). 
Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
W. Purse (Carlisle). Mr. C. N. Heifozd ( Leeds). 


WALL PLUGS, FUSES AND 


REYIG DISTRIBUTION BOXES 


TO HOME OFFICE 
.REQULATIONS 


& 00, - 
LTD, . 


HEBBURN- 
ON-TYNE. I See Sw ee eh, LTD. —ON-TYNE. | 
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E STANDARD 
ELECTRIC MOTORS 


ForzDirect Current. For Three-phase Current. 


IMMEDIATE DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMIT ED, 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. " 
Telephone: GerrRArD 860. Telegrams: “ SigMBRALOS, LONDON. 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, B.C. 
Telephone: Crrv 5350. Telegrams: “ SIEMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BinutNoHAM—Central Ho., New St. 
BrisroL—30, Bridge Street. 
CARDIFF—89, St. Mary Street. 
GLascow—66, Waterloo Street. UTHA 

Branches in Principal T 


HENLEY SERVICE FUSE BOXES. 


Central station engineers and distribution engineers, both company 
and municipal, will be interested in the range of fuse boxes which 


Fio. 1. 


W. T. Henley's Telegraph Works hav 
past. Judging by the illustrations i 
to have been thoroughly gone into, 


e specialised in for many years 
n the lis, the subject appears 
and types of boxes produced 


which will meet the many and varied requirements of distribution 
and house service work. The increase in the number of consumers 
who take a supply for heating and cooking purposes will from time 
to time necessitate the complete revision of the original service 
apparatus, and where, this was installed 10 or 15 years ago it will be 


Fic. 2 


necessary to replace it with modern accessories. The popularity of 
the Norwich system of charging, whereby a single service is suitable 
for the complete supply to domestic premises, coupled with the fact 
that the demand of the consumer has increased many times over what 
it was under lighting conditions, makes it of further importance that 
the fuses and cable connections are of substantial character and 
designed and constructed on standardised lines. Messrs. Henley 


appear to have had these exigencies in mind in developing their E 
boxes. They have recognised the need for combin‘ng the se al 
chamber with the fuse compartment and making the two a2 nus in 
unit. There is, of course, a division between the two portions 9 i 
apparatus, but both fuse box aad sealing chamber make up v 
plete member which occupies a small amount of space. id 
illustrates the “ Crete " out-ou*, which is suitable for 20-30 ampere 


"s CE c» 


ra 


i5 


double-pole supply. Tt is fitted with à three-way sealing chamber. 
Fig. 2 illustrates a 20-30 ampere triple-pole fuse box, with combine:l 
three-way sealing chamber. Two fuses for each of the live circuits 
are provided, and in the centre is a neutral link which is clamped in 
position by substantial wing nuts. The diagram in Fig. 3 is an 
outline view of a branching box which is designed for a twin 
cable entering vertically. This provides for double-pole fuses. 
These boxes are made for pressures up to 250 volts. An exception- 
ally complete catalogue and price list dealing with these boxes 
hes just been issued, and it will be found to give a considerable quan- 
tity of information additional to the above. An important feature 
of the fuses is that they are sent out separately packed in corrugated 
cardboard boxes, and are therefore easy to stack, and are kept in 
good condition while in stores. | 


ON REFLECTORS. 


The Wardle Engineering Co., Deansgate, Manchester, write us as 
follows: “ We have seen the illustration and description of a reflector 
in your last issue which is claimed to be an innovation, inasmuch as 
it is designed to eliminate upward rays and give wide distribution of 
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Primus ]-Warr LANTERN. 


light on the grouad. We would like to point out there is nothing 
new 1n this, as we have used this principle for a long time, and we 
enclose herewith an illustration of our No. 515 Primus Lantern, from 
Which it will be seen that the filament does not project below the 
bottom of the internal reflector. The polar curve (taken by the 
Manchester Corporation Testing Department) shows an increase of 
nearly 50 per cent. of the candle-power at 17 deg. below the horizontal, 
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DISTRIBUTION CURVE or PRIMUS LANTERN. 


which is a far more useful ray for street lighting purposes than the 
30 deg. shown in the curve in your last issue. For instance, if the 
height of the lantern is 25 ft., the 17 deg. ray will reach a radius of 
over 80 ft., whereas the 30 deg. ray will only reach a radius of 44 ft. 
To obtain even illumination it is very important to get the maximum 
candle-power very near to the horizontal, but this is very difficult. if 
upward rays and glare are to be eliminated.” 
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Surface qualities 
are essential features of 
a good conduit. 


And in no other Conduit 
are their quite so many 
good features as in 


SIMPLEX CONDUIT. 


It has set the standard 
for quality. 


Beneath the durable, flex- 
ible and tenacious covering 
of Simplex Enamel lies a 
tube of gun-barrel smooth- 
ness, uniform in gauge and 
accurate in diameter. 
formed from high-grade 
steel that has been selected 
carefully and judiciously. 


In SIMPLEX CONDUIT (here is 
no deviation from high quality. 


SIMPLEX CONDUITS, Ltd.. 


Garrison Lane Birmi 
| , ngh 
113-117, Charing Cross Rd., ete Wo 


MANCHESTER—16, Corporation Street ; 

Kow a; Waterloo Street, ` | wx ee 

B WCASTLE—61, High Bridge. SWANSEA—14 H hitechapel. 
RISTOL—11, Denmark Street. | C y, Sathfield Street, 
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AN APOLOGY 


is due to our many clients whom 
we have had to disappoint lately 
with respect to deliveries of 


RHEOSTATS. 


At times like the present we must 
perforce give preference toGovern- 
ment orders, but having now placed 
contracts for large quantities of 
the necessary materials, we shall 
henceforth beina position to give 
the same attention to orders from 
private firms as formerly. 


ISENTHAL & CO. 


(DEPARTMENT 4) 
Denzil Works, Neasden, London, N.W. 


GIBSON ACCESSORIES. 


The ordinary lampholder with cord grip has been manufactured in 
hundreds of thousands for the past 25 years. Mechanically it lies 
open to very severe criticism ; in fact, the bayonet socket holder 
with spring plunger contacts is about as far removed from good 
mechanical ideas as are the poles. However, the industry has 
burdened itself with this contrivance, and seems to have settled down 
to its evils as it best can. We will not lay bare in detai! its various 
imperfections. They must be well known to both electric light con- 
tractors and clectric light users. The holder is, however, principally 
deficient at the cord grip. The average wireman i.: very careless in 
wiring up anything, and he seems to excel in this regard with the 
lampholder. The cord grip is such only in name in probably about 
90 per cent. of lighting installations. Having regard to this fact one 
marvels that the heavier type of shades now in vogue do not fall upon 
the heads of electricity consumers. When an article of the class 
into which the lampholder falls is produced in such enormous quan- 
tities it is impossible to introduce an improved device which will 
immediately take the place of the older pattern. "This statement 
holds good no matter how valuable the improvement may be. 

Aside from the cordgrip the shade ring is another source of annoy- 
ance and inconvenience in wiring work. Innumerable devices have 
been introduced to assist in the removal of the shade for cleaning 
purposes. The clamping ring when employed with a narrow shade 
is likely to impose a great strain on the vocabularly of the person who 
is endeavouring either to start the ring on the thread or to remove 
the shade after it has been in use for some time. 

The adjoining illustrations depict the form of accessory which the 
Gibson Terminal Co. is putting forward to improve the standard of 
lampholder design and construction. The essential feature of the 
device is the type of terminal, which differs entirely from anything 
previously put forward. The sectional illustration shows the sim- 
plicity of this combined contact making and cord grip device. After 
the ends of the flexible have been prepared a threaded sleeve is 
slipped over the insulation, and the bare conductor is passed through 
the lower of two holes in a brass shank which projects above the body 
x either the lampholder or adapter, as the case may be. The 

exible is then threaded back through the upper hole, and turned 

over the top of the shank. When the insulated sleeve is screwed up 


into position it presses the insulation ànd the flexible tightly against 
the shank, and makes good electrical contact, and also firmly grips 
the flexible itself. "This arrangement has the further advantage of 
‘sol:ting the poles. It is also of importance because the wiring 
can be done without the aid of any tools. The application of this 
terminal to an ordinary lampholder is also shown in one of the illus. 
trations. The porcelain base which carries the contact plungers is 
secured to the neck of the holder by a clamping ring, there bring a 
flange on the base which engages with a flange on the ring. This 
construction dispenses with the necessity for the “ S” pattern insu. 
lator between the contact plungers, as there are no terminals within 
the body of the holder. Only the plungers project into this space. 
Short-circuit troubles due to careless wiring and the bridging of the 
contact block with stray flexible ends, are thus avoided. The 
feature which impressed us most when we were given an opportunity 
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DOUBLE LAMPHOLDER. 


ADAPTER. LAMPHOLDER. 


of examining these accessories, was the double-ended holder which is 
illustrated, and which has been devised in order to overcome the 
difficulty of the shade ring. When this device is employed the ends 
of the flexible are wired into the adapter, and the lampholder body 
being removed the shade can be slipped over it and held in position 
by the clamping ring from the top. After this ring has been tightened 
up, the body with the shade and the lamp can be bayoneted on to the 
adapter. This introduces an entirely new idea into lampholders and 
lampholder connections, and it is one which we hope vill commend 
itself to electrical contractors and installation consulting engineers 
generally. We are informed that these devices are being put on the 
market at competitive prices, and if our readers who are interested 
will apply to the company at Albion House, New Oxford-street, 
London, W.C., they will be supplied with further information. 


* WITTON IRONCLAD CHANGE-OVER SWITCHES. 


One of the latest additions to the range of ironclad mistake-proof 


switchgear which is being developed by the GeneraliElectric Co. i5 
a new ironclad change-over switch. v This “switch” is?primarily zi 


New G.E.C. CHANGE-OVER SWITCH. 
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ELECTRICAL EQUIPMENT 


of every description 
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AGENT : 


HENRY WIGGIN & CO, Ltd, | LIONEL ROBINSON, 
George Street, Birmingham. 3, Staple Inn, London, W.C 


TELEPHONE : 6400 CENTRAL. g TELEPHONE: 6823 yore $$ 
GRAMS : “ WIGGIN BIRMINGHAM. LE CRANE, "FERRYDOMP LONDON. " $$ 
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E. SHOWELL & SONS, LTD., 


STIRCHLEY, BIRMINGHAM. 
S 


o 9 9 S S 


e & S 


e © 


Drawn and Pressed Work of every description for Dry Batteries. 


Sole Agent for the Electrical Trade :— 
3, STAPLE INN, 


LIONEL ROBINSON, ;5;5» we 


TELEPHONE: Holborn 6323 
| ad a a ees BT, wee 


tended for use in cinematograph theatres for changing,over rapidly 
from one lantern to the other, but it is also suitable for other purposes 
where it is necessary to connect the source of supply to cither of two 
circuits. It consists of a " Witton” type switch enclosed in a cast- 
iron ease and equipped with a standard interlock which renders it 
impossible for the cover to be open whilst the switch is in the " on” 
position or for the switch to be closed whilst the cover is open. The 
particular feature of this change-over switch is that the hinge does not 
carry current, so that when the switch is “ off" the blade is dead, 
and there is no danger of shock by accidental contact when the cover 
of the switch is open. This, as is perhaps generally known, is a 
requirement of the London County Council, who do not permit the 
use of a switch in which the hinge carries current. In addition, thc 
break complies with the Glasgow Corporation rules for 500 volta. 
As in all G.E.C. switchgear, every facility for wiring is provided, the 
cables heing laid straight into the sweating sockets, which are placed 
opposite the bushed inlet holes. 


CALENDARS, DIARIES, &c. 


Brimspown.—A late but none the less welcome addition to this 
year's list of diaries is that issued by the Brimsdown Lamp Works. 
It measures 3 in. by 2 in., and takes up little or no space in the vest 
pocket. The first eight pages are occupied by a tabular price list of 
Wirum lamps and a number of interesting miniature photographs of 
the principal departments of the company's factory at Brimsdown. 
Following these is a calendar a month to a page, and the rest of the 
booklet is made up of blank diary pages, three days to a page. The 
stock of these diaries is somewhat limited, but if early application is 
made a copy will be forwarded to any of our readers. 


Key ENGINEERING Co.—Last year this company issued a vest 
pocket celluloid calendar with metric rule on the left-hand edge and 
inch rule on the right-hand edge. Something of a similar nature is 
being sent out for 1915, and the many friends of the Key Engineering 
Co. will doubtless welcome it as a reminder of Key fibre conduit and 
Key fibre troughing.'* A considerable quantity of these calendars 
have been distributed, but any of our readers who have not yet 
received one should apply to the company without delay. 


EprsoN & SwAN.—A perpetual card calendar suitable for desk 
use has been prepared by the Edison & Swan Co., and will doubtless 
come in for a considerable amount of service, not only during 1915, 
but perhaps in several successive years. The frame of the calendar 
i8 stamped out of one piece of sheet brass, and in this respect alone i5 
an interesting example of press work. It may serve to remind the 
industry that the company's factory at Ponder's End is equippe | 


with machinery which is capable of turning out this class of 
material, ~ 


FERRANTI LTD 


Centrai House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
C HEATING & COOKING APPARATUS. 


Write for Binder ‘« N,” 


——— 


*FALCO" ELECTRIC FIRES. 


The installation engineer and the electrical contractor will be 
interested in a new line of electric fires which the Falkirk Iron Co, 
are now putting on the market. The rating of this fire ranges from 
14 kw. to 3 kw., advancing by 3 kw. steps, and it can be used on all 
the standard voltages at which public supply is given in various 
parts of the country. The demand for electric fires is now suffi- 
ciently large to ensure that practically every type will find a sphere 
of utility. The “ Falco” fire possesses a number of useful features, 
not the least of which is that there is no ruby lamp illumination ; 
the elements are worked at a temperature which dispenses with the 
nced for ruby lamps. hen 

The fire is of handsome design and finish, strong construction, 
fitted with ornamental panelled cast-iron ends and useful nickel- 
plated trivet shelf in front. The fire is fitted jwith;repousse style 
antique brass centre interior with “reed and ribbon” moulding. 


GENERAL View oF * Fatco” FIRE. 


The body is of perforated steel in best black enamel and stoved. Ps 
heating elements are bolted to a fireproof block mounted in the 
centre frame, and are protected by wire front screens. TE or 
boiling of water for tea can be rapidly carried out in front of t P 
fires, the three unit size being particularly effective in this respect. 
The overall dimensions are 18 in. high by 16 in. wide by 6} in. s 
for all sizes. It is usual to allow 1,000 watts (1 unit size) per 1,00 
cubic ft. of space to he warmed. On this basis a 1} unit size fire 19 
suitable for a room of 1,500 cubic ft., and a three unit size for a room 
of 3,000 cubic ft. pos cra 

The illustration shows how the control switch, which is of t : 
three-heat rotary pattern, is mounted independently of the s 
is connected to it by a multi-cord flexible cable. By this met and 
switch is kept clear of the hot portions of the frame of the ree is 
can always be handled with comfort, even when the fire has bee | 
full for some time. 


EDISWAN 


EVERYTHING—ELECTRICAL 


(See Advt. on page 120). 
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SUPPLEMENT to 


HERE is yet a vast amount of really profitable 


Heating business to be secured, so let us pull together. 


oods—íhe right goods—and YOU know the way to sell them. 
In M E plaire arri buic than we could manufacture; consequently we 
were compelled (much as we regretted it) to disappoint you on Various occasions. 
Such a state of affairs being prejudicial to progress, we lost no time in coming to 
grips with the problem of “ Prompt Delivery." 


THAT WE HAVE SUCCESSFULLY SOLVED IT RESULTS WILL SHOW. 


FACH FIRE IS COMPLETE, ready for fitting the Fire 


st strenuous efforts 
WE Sa e earl Bars—and we can undertake delivery of our 


on building a reserve of our more popular 


patterns :— 
^ OFFICE,” “ MANTEL ” & “STANDARD.” 


5, We increased our Staff, extended our plant and 
made more adequate arrangements for supplies of 
raw material. 


‘| Without let or hindrance we worked continu- 
ously under high pressure, and now—although by no 


“ OFFICE,” “MANTEL” & “STANDARD” 


Patterns—in Matt Black Finish—TWO DAYS 
AFTER RECEIPT OF ORDER with particulars of 
voltage. 


"i But, should your needs be especially urgent, 
we will make every possible effort to satisfy your 
requirements ON THE DAY FOLLOWING RECEIPT 
OF ORDER ! 


"| We regret that this satisfactory state of stock 
does not—at present—apply to our '* CABIN” pat. 
tern, but we hope to rectify this in a week or so. 


means relaxing our efforts - WE CAN CONFIDENTLY 
STATE THAT WE HOLD SUFFICIENT STOCK OF 
THE ABOVE TYPES TO SATISFY ALL REASON- 
ABLE DEMANDS ! 


"i Stocks of our “ DAINTY” & ''BOUDOIR " 
patterns are ample to meet even large orders. We 
have made great improvements in construction of 
our “ BOUDOIR " Ordinary (No. 81 I) pattern 
which is now one of our best and most efficient fires. 


-—A————————————— JJÉGM E 
“STANDARD " 
Pattern. 


ORNAMENTAL—BUT STRONG! six Fire 
Bars, controlled by 2 switches, giving 4 distinct There are over 10,000 BELLING 
heats. Finished in Matt Black, Art Porcelain I IRES in daily use, giving COM- 
Enamel or Electro Plate. Height 26 in., width PLETE  SATISFA CTION- —and 
I8 in., depth 7 in., weight 28 lbs., 3 kws. Fitted we can refer you to 300 Engineers 
with Red Indicating Lamp. for the reason. 
PRICES 


according to } 60/-, 70/-, 77/6. 


BELLING & CO. 


Electric Heating Speciaiists, DERBY ROAD, EDMONTON, LONDON, N. 


Did you make a note of the 
SUBSTANTIAL REDUCTION 
IN PRICES of our Quick-Selling 
MANTEL Pattern ? 
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DRAWN WIRE LAMPS 
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NO BETTER LAMP WAS 
EVER PUT INTO A CARTON. 


THAT'S SAYING SOMETHING. NEVERTHELESS IT IS A FACT. IF YOU COULD 
ONLY STUDY THE MANUFACTURE OF “ROYAL EDISWAN" DRAWN WIRE LAMPS 
AND SEE HOW CAREFULLY EVERY DETAIL IS CONSIDERED YOU WOULD BE 
BETTER ABLE TO UNDERSTAND WHAT A GREAT ADVANTAGE THIRTY YEARS' 
EXPERIENCE IS IN ELECTRIC LAMP MANUFACTURE. HOW IT HAS HELPED TO 
INCREASE ALL ROUND EFFICIENCY, AND PRODUCE A LAMP UNEXCELLED IN 


ROYAL 


EDISWAN 


DRAWN WIRE LAMPS 


ARE ENTIRELY BRITISH—A STRONG SELLING POINT. 


IF YOU PLEASE YOUR CUSTOMER 
YOU PLEASE YOURSELF. 


WRITE NOW FOR FULL PARTICULARS 


EDISON 123-10, Quen Viera i 
S W A N City. 


71, Victoria Street, 8.W. 
PHONE : 520 ENFIELD. 


TELEGRAMS : 
EDISWAN 
PONDERS END. 
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UNITED ELECTRIC 
LIGHT CO., LTD, 
PONDERS END, 
MIDDLESEX. 


EVERYTHING 
ELECTRICAL 


Fully Licenssd undsr B-itish Paterts Nos. 21513/03, 27712 
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ROUND TABLE. 


We are asked to state that many of the Americans per- 
manently and temporarily resident in this country are pre- 
pared to give lessons in Flemish to electrical men and cthers. 
We have a number of addresses on our list. 

* * * * 


The adjoining illustration taken from the " Brooklyn 
od a c ur 
Eagle ` represents New York opinion upon the recent disastrous 
closing down of the subway. The title is the slogan borrowed 
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NO TRAINS 
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NO DANGER 


^ 


“SAFETY First.” 
From“ The Brooklyn Eagle." 


from a recent campaign carried out in the public interest 
throughout the great cities of the United States. It is " Safety 
First ! ” 

* * x * 


N “s je 34 . : e. r zi : 

The lights cut " order has, since the &" Zep.” raid, been 
applied, and vigorously, too, to a wide radius, extending well 
into the Home Counties. At Watford the electrical engineer, 


who is a vigorous exponent of the art of pushing the service, | 


made the interesting discovery that the street and outside shop 
window load represented little less than half his lighting peak. 
Tho local gas company have given up taking note 


No. 33.-- Magnetically 
Operated D.P. Clapper 
Switch for throwing 
Alternating-Current Mo- 
tor direct across the 
lines to start. Is also 
used for the automatic 
control of lighting cir- 
cuits from a distance. 


HERE ARE TWO SELF-ACTING STARTERS. 


ELECTRIC CO. LTD. 
LONDON and BEDFORD. 
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_ The ways of municipalities are truly inscrutable. The anti- 
municipal interests have for years been purveyors of publicity 
literature, and the pro-contractor press has ostensibly endea- 
voured to bring about an understanding between the con- 
flicting interests of the municipal central station men and the 
contractor class. Ostensibly ! 

* * * 3k 


The Ediswan Staff and Foremen’s Smoker was held at the 
staff café on 22nd inst., under the chairmanship of Mr. G. W. 
Elliott. An ambitious programme was gone through, in 
which Mr. C. F. Warren was amongst the " half-watt " turns. 
"Little Jack," the telephone operator at Ponder's End, dis- 
tinguished herself in " 1 do like a S/nice S'mince S' pie," and 
" Cuckoo,” and the evening generally was greatly enjoved. 

* * * * 


Speaking of smokers, will readers of the Round Table note 
that the Babcock & Wilcox annual smoker, The Engineering 
Smoker of the Winter Season, will be held at the King’s Hall, 
Holborn, on Feb. 12. On this occasion the tickets will be sold, 
and the entire proceeds devoted to the Red Cross Society. The 
many electrical and mechanical engineers who have foregathered 
at this very interesting function in years past will, it is antici- 
pated, give the idea their hearty support. 

* * * * 


SO MAY IT NOT BE, 
Oh, sing a song of City-men 
(Sub-title, * Engineer "). 
Foregathered in THE REsTAURANT 
A-puttin down the Beer ; 
A-tryin’, every man of them, 
His fellow-men to cheer 
With “ Trust our guns! " and “ Damn the Hus 
We're here, becoz were here ! " 


Oh, sing a song of Zeppelins 
With warships in the rear: 
Or, maybe, super-monoplanes— 
The prophet's none too clear !— 
A-buzzin' round the restaurant 
And spoilin' all the beer; ` 
While * Damn it all! " we Wallahs bawl, 
‘They're here, becoz were here!” 
NAHLIK& VA. 
* * * * 


OUR HOT PLATES. 
No. 193 to— 
The B.E.A.M.A. for the polyglot advertising and text pages 
of the first issue of its quarterly journal; and also for the 
paragraph entitled ** The Electrical Press." 


THE “POINT FIVES." 


Mr. W. G. Pickvance (Wrexham). 

Mr. H. Gray (Accrington). 

Mr. S. E. Fedden (Sheffield). 

Mr. H. F. Friederichs (West Har- 
tlepool). 

Mr.J. W. Beauchamp( West Ham). 

Mr. A. H. Shaw (Ilford). 

Mr. €. Furness (Blackpool). 

Mr. C. M. Shaw (Worcester). 

Mr. H. A. Nevill (Wakefield). 

Mr. Frank Ayton (1pswich). 

Mr. C. N. Hefford (Leeds). 


Mr. J. Horace Bowden (Poplar). : 

Mr. H. F. Street (Southampton). | 

Mr. W. H. Cooke (Luton). 

Mr. T. Roles ( Bradford). 

Mr. A. S. Blackman (Sunderland). | 

Mr. C. S. Davidson (Barnes). | 

Mr. A. H. Seabrook (St. Maryle- — 
bone). : 

Mr. E. R. Hill (Reading). 

Mr. J. W. Hame (York). | 

Mr. S. T. Allen (Wolverhampton). 

Mr. F. W. Purse (Carlisle). 


No.30B-1.— Series Re- 
lay type Self-acting 
Starter for large D.C. 
Motors. The period of 
cutting out the starting 
resistance depends on 
the ability of the motor 
to accelerate. The cor- 
rect starter for large 
motors. 


IC 
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IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Control Pillars 
Distribution Boards 
Main Switchboards 


Illustration shows our Standard 
Cast-iron Mining Pillar suitable 
for pressures up to 3,300 volts. 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. . 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, LONDON.’ 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: '' SIEMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 
BirMINGHAM—Cen tral Ho., New St. MANCHESTER— 196, Deansgate. 
BRisTOL—30, Bridge Street. NEWCASTLE—64-68, Collingwood 
CARDIFF—89, St. Mary Street. SugFFIELD—22, High St. (Bldgs. 
GLAsoow—66, Waterloo Street. Sou THAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


AN ELECTRICALLY DRIVEN ROLLING MILL. 


There are at present in operation in this country a number of rolling 
mills, which, if not comparable in size with the larger plants of 
16,000 H.P. and 20,000 n.r. around the electrification of which interest 
usually centres, Those smaller mills may be found in many towns, 
and the motive power is morc often than not provided by engines of 
uncertain age, in many cases over a century old. [n the same yard 
as the electrically-driven rolling mill about to be described there is 
in use an engine whose age is ‘estimated at 136 years. A large firm of 


y Fic. l.—GENERAL View or Rous, 


Birmingham steel workers, who found that their business increased 
so rapidly that the existing rolling mill plant could not cope with the 
demands made upon it. had, therefore, to consider how it would best 
pay them to extend their plant, and after careful consideration they 
decided to lay down a new 10 in. mill. This is used for rolling steel 
ingots down to various small sections, such as bievele rims, &e. [n 
Fig. 1 will be seen a general view of the rolling mill, together with 
the driving motor. Tho motor is rated at 350 i.e. and is of the 


“Witton” three-phase induction slip-ring tvpe, and is started through 
a G.E.C. dust-tight liquid starter which is clearly seen in Fig. 2, 
Power for driving the motor is supplied by the ‘Birmingham Cor- 
poration at 5,500 volts three phase. It*passes toa G.E.C. mistake- 
proof, boiler plate motor control panel. In addition to the usual 
gear, this panel contains a set of choking coils to protect the énd turns 
of the induction motor at the instant of switching on. ' 

. The mill consists of one set of three-high pinions ‘gearing down on 
to four sets of three-high rolls/and one?setVof *two-high rolls. ` The 


Fic. 2.—NraR View or MOTOR. 


drive from the motor is by cotton ropes on to a 7-ton flywheel carried 
on a shaft running in self-oiling dust-proof bearings. A feature of 
the installation is that provision is made for the casy adjustment of 
every part which can possibly require it, and everything is done to 
facilitate the changing of the rolls when this is required. The mill, 
which is one of the latest examples of this type, was built by Thos. 
Perry & Sons (Ltd.), of Bilston, and the whole of the electrical equip- 
ment was supplied by the G.E.C. The photographs were taken at a 
time when the motor was not housed in, but in actual operation it i: 
totally enclosed by a suitable erection. 


PLEXSIM ELECTRIC HEATING. 


In a new booklet, Section H, Messrs. Simplex Conduits make out 
a very good case for their Plexsim electric heat projector. We have 
described this heater on several occasions, but it is of interest to show 


NIMPLEN Lasp 


VADIATOR AND PLEXSIM FIRE. 


a curve which the company has prepared depicting, or rather setti: 
out graphically, the results obtained by the use of the four-lamp 
luminous radiator and the Plexsim heat projector, both having the 
same electrical rating. It will be observed that the heating effect 
produced is such as to justify the expression " projector " which has 
been applied to this new form of heater. 

lhe pamphlet referred to contains a number of interesting illus- 
trations of radiators of the luminosas type, these ranging from the 


i 
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“py The Electric and 
À a General Works, L? 


15, Victoria C/treet, 
London, / W. 


Electrical Apparatus up to 80,000 Volts 
and 4,000 Amps. 


V. Telephone: 5223 VICTORIA. Telegrams: ‘‘GABIONAGE VIC LONDON." 


one to the six-lamp patterns. In fact, they can also be supplied in INTERLOCKING SWITCH-PLUG. 
be or highly ornamental finish, according to the wishes and purse 
of the buyer. In the convector section office and commercial types Qur attention has been called by Simplex Conduits to an interesting 


are i > 1 TEES : : B ^ . . š . 
n illustrated, the loading of these ranging from 600 to 2,000 watts. — pattern of combined switch and wall plug which is offered in the 
ie more ornamental patterns are suitable for the heating of drawing — 5-ampere pattern, and is suitable for small radiator circuits and for 
the supply of energy to table utensils. The plug and switch are 

mounted in a common porcelain receptacle, and the socket contacts 


test between a wide flange, which is slightly curved and its position is such that 


omparative "Distance - heating 
E o PLEXSIM Electric Heat PROJECTOR, E when the switch is on the knob comes directly into line with the 


ond a 4 Lamp Luminous RADIATOR — 
( Loading of each 1000 watts. ) 


B 
° 


$ 
| Lert | 


uum conce EMIT are immediately above the switch knob. The plug is provided with 


fange on the plug. If the plug is moved outwards only a } in. the 


Readings Smn.after max. luminosity attained. 
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PLEXSIM Electric Heat PROJECTOR] | | 
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Temperoture — degrees Fahrenheit. 
39  $ 
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62 
O6" o9” vo* (3^ 16" vg" Lors 26” a'9^ Se” 33^ 36" V9 w 
Distance of Thermomet from Heaters. 
Simpler Conduits Limited. 1914. 
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rooms, halls, corridors, &c., and the maximum loadinz of these is EM 
2,500 watts. Prominence is given in the radiator section of the list switch is immediately snapped off, and the circuit is broken at}the 
to Murray's patent radiator, or single lamp form of luminous heater, switch contacts and not at the plug points. The device is offered in 
Which can be attached to furniture, desks, &c. The adjoining illus- two sizes, type À in enamelled iron box with black fibre cover, and type 
trations show recent patterns of Simplex heating apparatus. o. B in flush pattern enamelled iron box with polished brass cover. 
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Manufacturers of 


PHOSPHOR BRONZE, 
GUN METAL, MANGANESE BRONZE, 
Brass and Gopper 
<a. Tubes, Sheets, 

EE: Rods, Wire, and 
CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK. 


LOUD-SPEAKING MARINE TELEPHONES. 


Although a greater volume of sound can be obtained by increasing 
the current through a microphone, a large current passing through 
the carbon granules of à microphone is always a source of danger. and 
gives continual trouble, arcing taking place between the granules, 
causing them to agglomerate. In the Siemens loud-speaking tele. 
phones we are informed that the loudness of speech is not obtained 
in this manner, but by a special system of connections which enables 
loud speaking to be obtained with a transmitter current as low as 
0-07 ampere. In the usual form of telephone" circuit, each trans- 
mitter is in series, with the receiver through the source of supply. 
In the Siemens system, on the other hand, the transmitter at one 
station is in series with the recciver at the other station, and the 


PUSH TO CALL 
\ 


; 


SIEMENS BROS & C^ LT 
LONDON 


ExarvgE Room PATTERN TELEPHONE. 


transmitter at the second station in series with the receiver at the 
first station, with a common line for return. The source cf supply is 
inserted as a bridge between the common return and the two lines 
connecting the transmitters and receivers through small inductances, 
which prevent the speaking current from passing, but allow the 
microphone feeding currents to pass readily, Hence, fluctuations 
of the current due to the action of the transmitters pass directly 
through the receiver without passing through the source of supply. 


This increases the clearness of speech and also the loudness with a 
smaller current flowing. 


The advantages due to the smallness of the current are of im. 


portance. It is essential in a telephone system that the apparatus 
be reliable, and that the speaking qualities be maintained for any 
length of time and under all conditions. The absence of agglomera. 
tion of the carbon granules in the transmitter, due to the small cur. 
rent, enables speaking to be maintained for an indefinite time 
without diminution of loudness or clearness, All the operations of 
calling and indicating are done without the use of relays on the 
telephone or exchange boards, 


BULKEAD TYPE TELEPHONE. 

The telephones are made in two forms, a merchant pattem for 
ordinary mercantile marine purposes and a naval pattern to fulfil 
the special requirements of naval practice. All types of instrument 
can be either directly connected or controlled by selector switches, or 
connected to an exchange board to obtain complete intercommunica- 
tion. The apparatus is substantially made, and, excepting the 
merchant pattern cabin type instrument, the cases are of brass or 
gunmetal and 
perfectly water 
tight. Special 
care has been 
taken to ensure 
high insulation 
and great 
mechanical 
strength. The 
parts are sim- 
ple # and !] all 
terminals and 


ARN 


de 
Vw 


MBWENS SiO* & parr | 


LONDON connections 
"m are readily ac 
M cessible, 


The micro 
phone (is in 
capsule form 
andwatertight, 
this being made possible by using a diaphragm 
of metal instead of carbon. The watertight- 
ness of the microphone is a feature, as the 
slightest moisture on the carbon granules 
impedes their action and prevents clear 
speaking. The capsules are also enclosed in 
the watertight cage of the instrument, but 
should the lid of the case by accident be left not watertight the 
essential parts of the telephones are not thereby damaged. The 
instruments are arranged for working off a 15-voit circuit, but wil 
work quite satisfactorily on circuits with pressures between 12 and 
20 volts. The necessary current for working can be obtained either 
from the ship's lighting mains by means of a potentiometer resistance. 
or by primary or secondary batteries. 

Che illustrations show several interesting patterns, and fuller par- 


ticulars are given in pamphlet A710, just issued by Siemens Bros. & 
Co., Woolwich. i 


CABIN TYPE TELEPHONE. 


— — — 


FERRANTI LTD 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


NEE Write for Binder “N,” 
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£5 
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Write 
POPE'S ELECTRIC 
LAMP C0., LTD., 


HYTHE RD., 
WILLESDEN, 
LONDON,N.w. 


Telephone 
Willesden 1170. 
Telegrams: 


4^ REYROLLE " 
OFFICE RECOMMENDATIONS 


(REDUCED PRICES). 


TO HOME 


M 
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ere is a good 

lamp on which 
there is a good 
profit : 


It is British Made and has a wir 
remarkable strength. It posse 
long life and efficiency. If you stock and sell 


ELASTA 


WIRE 
LAMPS 


you will find that repeat orders from 
will soon build for yon a lucrative 
Remember we also make Carbon Lamps and 
Radiator Lamps of every p and description. 
We can offer you all the advantages of price and 
prompt delivery. 


e filament of 


consumers 
business 


GEAR 


DISTRIBUTION 
BOXES 


FUSES 


—. (25 amp. to 400 amp. ways). 


Also 


MANUFACTURERS OF 


Ironclad 


Switchgear, 


Motor Starters, 
Wall Plugs, 


Shipyards, 


For 
Factories, &c. 


A. REYROLL. 


HEBBURN-ON-TYN E. 


sses the qualities of 


January 29, 1915, 


Explosion-Proof 


Mining Gear 


3,000 Volts). 


Supplied as 
single units or 
switchboards 
made up of any 

number of 
panels to any 
requirements. 


& CO., 
LTD. 
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LEWIS’S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS, 


Rew Works and Rew Editions can be bad from the £ibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St, & 24, Gower Place, LONDON, W.C. 


Telegrams: “ PUBLICAVIT, EUSROAD, LONDON.” 


Telephone : Museum 1072. 


THE “SIROCCO” AIR WASHER. 


In designing the “ Sirocco " air washer attention has been paid to 
(1) through washing of the air and (2) low resistance to the flow of air 
through the washer. "The base of the washer, constructed of heavy 
sheets braced with angle irons and galvanised after making, forms a 
tank containing the water supply used by the sprays. The connec- 
tion to the fresh water supply is controlled by a ball cock which keeps 


GENERAL VIEW OF " Srrocco”’ AIR WASHER, 


the water automatically at the correct level and admits enough to 
compensate for evaporation. The tank is also equipped with over- 
flow and drain pipes. At the end of the tank nearest the inlet side 
is a sump into which the water passes through a wall of fine wire mesh 
forming a primary filter. The water passing to the pump which 
supplies the nozzles is first filtered by the primary filter, and also 
bv a secondary filter comprising two removable circular strainers 
fitted between the pump suction and sump. These two strainers, 
which are made of still finer wire mesh than the primary filter, are 
so arranged that they can be removed and cleaned while the washer 
is at work. Each strainer is fitted with a spring valve which close; 
as soon as the strainer is removed, end prevents the unfiltered water 
reachirg the pump. 

Resting on the tank is the casing of the washer proper, which is 
built of two sides and top of galvanised sheets with strengthening 
angles. Both ends of the casirg are open and can be readily con- 
nected to an inlet and fan suction by means of suitable tapered con- 
nections. On one side of the cesing are placed all the water connec- 
tions with the necessary valves »nd pressure gauges, and in addition 
a glazed inspection door is fitte, so that the operation of the sprays 
can be seen. The door and frame are made of cast iron of strong and 


LET US DO YOUR ENAMELLING, 


SPINNING STAMPING 


tye} 
The installation of the most up-to-date machinery 
at our factory enables us to supply your needs. 


Go 
et) 
: Deliveries and strict attention guaranteed. 


The BENJAMIN ELECTRIC Ltd. /a 


Rosebery Avenue I 


rigid design, being held tight by means of six catches with external 
handles. 

The spray chamber occupies the part of the washer nearest the 
inlet end, and is fitted with a number of spray nozzles which dis- 
charge the water in a fine atomised form in the direction of the air 
current. The whole of the chamber i: consequently filled with a 
fine mist, and the air in passing through is thoroughly mixed with it. 
The nozzles, which are mounte on vertical pipes and vary in number 
according to the size of the washer, are 
of simple co. struction, with large water- 
ways. On leaving the spray chamber 
the moisture-leden air impinges on a 
series of corrugated baffle plates which 
are kept constantly flooded by a row 
of spray nozzles situated immediately 
above them. Any foreign matter which 
may remain in the air is caught by the 
film of water passing down these plate, 
and is conveyed to the settling tank. 
The purified air, still heavily moisture 
laden, then passes through triple elim- 
inator plates, which are made of gal- 
vanised sheet steel, and designed so that 
they will remove all free moisture from 
the filtered air. These plates are set 
at an angle to the flow of the air current, 
so that the latter is deflected from side 
to side, and forced against the plateson 
which all the remaining particles of 
water are deposited. Care has been 
taken in the arrangement of the elimi- 
nators to avoid baftling the air current 
and setting up any material resistance 
to its flow. 


The water used by the sprays is con- 

stantly re-circulated by the aid of a 

small pump, the suction of which com- 

municates with the sump of the setting 

tank through the secondary filter. The 

pump, which is of high-clas ; design, has a cast-iron casing and gunmetal 
impeller, and is of the double intake type, thus ensuring perfect 
balance. It can be arranged either for direct-coupling to an electric 
motor or for belt drive. The water is delivered to the main sprays 
at a pressure of about 25 lb. per square inch and to the scrubber plate 
sprays at about 10 lb. The “ Sirocco” air washer is built in 15 
different sizes, according to the volume of air it has to deal with per 


minute, Full details will be supplied on application to Davidson & 
Co., Belfast. 


E.A.C. APPARATUS. 


The Electrical Apparatus Co. has just issued leaflets H.19 and 
H.12 dealing respectively with direct-current motor control pillars 
of the ironclad type and heavy duty direct-current inching starters 
suitable for the control of motors driving printing machinery or 
certain classes of heavy industrial plant which calls for slow move- 
ment. Direct-current motor-control pillars are fitted with an 
interesting type of contactor which is magnetically operated, the 


solenoid circuit being closed by the starter handle. Both lists con- 
tain tables of prices. 


DISWAN 
EVERYTHING — ELECTRICAL 


(See Advt. on page xx.). 
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FOR 


LOCAL AND LONG DISTANCE TELEPHONE SERVICE 


Westera- Electric 
COMMON BATTERY TELEPHONES 


STAND ALONE FOR 


ECONOMY, EFFICIENCY & DURABILITY 


They embody the latest features in 
design that make for satisfaction 
and 


LOW MAINTENANOE COST. 


Western- Electric 
COMPANY, LIMITED. 


And at 
BIRMINGHAM, GLASGOW, 
LEEDS, MANCHESTER, 


SYDNEY, JOHANNESBURG, 
BUENOS AIRES. 


NEW B.T.-H. LISTS. 


Amongst the recent trade publications issued by the B.T.-H. Co., 
Rugby, are price lists Nos. 2,510 and 4,501 B. and descriptive list 
No. 3,120. The first of these describes and prices B.T.H. shaft. 
couplings, which are offerel in three types, with flexible flanged 
couplings, with solid flanged couplings, and with muff couplings. 
The flexible flange couplings are of the pin type, and are offered to 
meet the demand for an inexpensive coupling of simple design. They 
assist in the work of alignment and equalisirg the load in bearings, at. 
the same time ensuring uniform wear. The motion is transmitted 
from one half of the coupling to the other by projecting pins on the 
one half-coupling which register with leather washers on the other 
half. "This construction admits of a certain amount of end play in 
both rotating members. The second list referred to describes 
B.T.H. lightning arresters for direct-current circuits. These are of 
the single-gap type, with a non-inductive resistance in series to 
limit the discharge current. The gap itself is protected by a mag- 
retic blow-out connected in parallel with a part of the non-inductive 
re sista” ce, 

. The third list referred to is one which deals with alteraating- 
current switchboard panels for three-phase service up to 6,600 volts. 
This class of gear i; of the steel frame type. with either marble or 
slate insulating panels u pon which instrumo?ats and ge eral operating 
handles are mounted. The current-carrying high-teasion gear are 
at the back of the board, either directly attache in the case of low- 
voltage circuits or placed at some distance as with the high-voltage 
errcuits. The panels have been carefully standardised, and the list 
contains dimersionel drawings showing front and side and back 
views of each panel, clearly indicating the lay-out of the connection: 
and the dispositions of the various parts of the gear. The drawings 
are sufficiently well reproduced to order the panels requirel. Typicai 
diagrams of connections for these standard panels for alteraating- 
current generators are given on the last page of the list. A con- 


siderable amount of attention has been paid to the arrangement of the: 
framework, a feature of which is the use of tubular construction com?- 
prising 11 in. steel piping, provided with tie-rods for supporting the 


panels from the wall. These tie-rods are supplied in three standara: 
lengths of 5 ft., 3 ft., and 144 in. The descriptive matter in the list 
contains a quantity of useful technical data as to the rating of oil 


Switches, which will materially assist prospective purchasers in 


makirg their choice of the switchgear required. 


Agents for India: 
JOSTS ENG. CO., LTD, 
Bombay. 


Agents for Ceylon: 
C. A. HUTSON & CO. 
Colombo. 


WORKS 
H WOOLWICH 


E 
SCIENTIFIC LIGHTING. 


The subject of better lighting both in an industrial and a com- 
mercial sense is likely to receive rather more attention than hitherto 
at the present time when the general trade atmosphere is being kept 
practically at normal. There exists just now not only a distinctive 
science of illuminating engineering, but also a number of manufac- 
turers of the necessary light units and reflector material by the aid of 
which the principles of good lighting can be put into practical effect. 
Ore of these firms is the Benjamin Electric Co., Rosebery-avenue, 
London, E.C. For many years this company has handled a con- 
ni lerable range of specizlities in reflectors, lampholders, wireless 
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A REPRODUCTION OF 
BENJAMIN ELEC- 
TRIC CATALOGUE 


COVER. 


telusters, vargo Jamps, hand lamps, and weather and waterproof 
fittings of every description. They have asked us to eall attention 
to three new lists which have recently become available, and which 
deal respectively with shop window, industrial lighting and Benjamin 
lighting specialities. 

The industrial booklet has been carefully prepared, and a feature 
is made of steel reflectors having what is known as '' Ezekleen " 
reflecting surface. With this type of reflector the risk of breakage is 
reduced to a minimum, and the outer surface may remain almost 
perpetually dirty or dusty. The inner reflecting surface which en- 
closes the light: unit is coated with a special preparation which assists 


SUPPLEMENT to “The Electrician.” January 29, 1915, 


J.P. DEVINE CO., BUFFALO. 


MANUFACTURERS OF 


Yacuum Drying and impregnating Plant. 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in the United States 

and Canada as the leading manufacturers and experts 

in Vacuum Drying and Impregnating Plant and have 
over 1,500 such plants in successful operation. 


AIR PUMPS, COMPRESSORS, 
VULCANISERS, 
CONDENSING PLANT. 


Solvent Recovery and Derisinating 
Plant a Speciality. 


Sole Representative : 


JAMES LIVINGSTON, LTD., 
30, GT. ST. HELENS, LONDON, E.C. 


Telegrams and Cables v. Telephone ? 
“ CINERARY, LONDON." Lonpon WALL 3151. 


in the diffusing of ihe light, and also ean be readily cleaned at awy 
time. These reflectors are offere in a variety of shapes and sizes 
for practically every els5s of industrial illumination. In the same 
list details are given of reflector fittirgs with white enamelle:! 
vitreous reflectors which are made up into unit pieces so as to provide 
a hood which completely encloses the lampholder and all conducting 
and terminal parts. These fittings are specially suitable for general 
factory lighting and also for railway statioas, goods and dockyards 
and general open space illumination. 

The shop lighting booklet deals specially with illumination 
material for show-case, cornice and window lighting. <A line of 
special shape reflectors has been develope:l, and it i» recommended 
that these be employed in the upper portion of the window, from 
which location the rays of the lamps are efficiently reflected on to the 
goods below, the result being that the light source is effectually 
screened from the eyes of the passer bv, who may, of course, be a 
prospective customer. In the catalogue of lighting specialities par- 
ticulars are to be found of lampholders, adaptors, wireless clusters, 
Edison screwholders and similar contact receptacles, a number of 
them being for use with half-watt lamps. The pull chain holder is 
one of the Benjamin specialities, and it is an accessory which can be 
employed with considerable effect in a great number of lighting 
installations. It saves the use of pendant switches, and for industrial 
lighting especially, where the lamps require to be turned on and off 
singly, it economises both installation cost and general mainteaance. 
Copies of these interesting pamphlets are obteinable from the com- 
pany at the address mentioned above. 


EDISWAN HALF-WATT LAMP FITTINGS. 


The adjoining illustration shows one of the patterns of Ediswan 
half-watt lamp fittings which are now available for interior and ex- 
terior service. The lantern itself is of cast iron, and is efficiently 
ventilated and also. waterproof. It is finished in black enamel or 
other colours to requirements. An English opalescent globe is sup- 
plied, and the lantern is offered in two sizes to accommodate from 
100 to 300-watt half-watt lamps, and from 500 to 1,000-watt half- 
watt lamps. A simple form of adjustment is provided to make 
allowance for the varying length of the bulbs of different candle- 
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MAGNETS, 


Magnets of all kinds 
and sizes, suitable for 


MAGNETOS, 

METERS, 

TELEPHONES, 
&c. 


We are able to quote good prices and give short 
deliveries. 


SCHOLEY & CO., Ltd., 


56, Victoria Street, Westminster, S.W, 
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powers, The reflector is 18 in. in diameter, and the length of the 
small size is 153 in. and of the large size 22 in. The prices are mode- 
ratc, and may be obtained on application to the Edison & Swan Co. 


Epniswax Harr.waTT 
LANTERN, 


"denuo < 


LANTERN SLIDES. 


We are askel by Messrs. Siemeas Bros. Dynamo Works to state 
that a copy of their new lantern slide list is now off the press, and may 
be had on application to Caxton House, Westminster, London, S.W. 
Nince the last issue of the list the particulars have been revised and 
ealarged, and now include 208 different views of all classes of clec- 
trical machinery and apparatus manufactured by the company at 
their works at Stafford and Dalston. The slides are stocked at 


Caxton House, and, we understand, are loaned free of charge to 
lecturers, schools and other institutions. 
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THE 


ROUND TABLE. 


EVENTS OF THE WEEK.— The dropping of the L.C.C. Bill (not 
from hostile aircraft). 
The Engineers! Club, Manchester, debates upon the relations 
of the engineering trade and the Press. (Much discussion.) 
* * 0 x * 


Harrods have bought another 18 Edison * half tonners ; " 
even Shrapnell Smith is pleased ! 
* * * * 


A Sheffield evening paper publishes a letter from a citizen 
complaining of the dimming cf the street lights while the steel 
furnaces light up the sky with their blast! There don't seem 
to be any anti-aircraft guns in the neighbourhood either. 

* * * * 


The illustration is interesting because it is the identical 
photograph taken by a member of the Ediswan staff, just before 


he was arrested by the local S.C. asa spy! Evidently the old 
saw must now be modified. *“ People who live in glasshouses 
must not take snap shots." 

* * * * 

Just now there is quite a glut of inquiries for “ non-associa- 
tion ” lamps, especially the carbon variety. This must mean 
that certain people know that peace is not a long way off. 
They evidently want the lamps for the illuminations! (In- 
terned electrical aliens, please note.) 


SWITCHGEAR 
ACCESSORIES 


A. REYROLLE' 


| 
HEBBURN-ON-TYNE. 


l Able Seaman Huddlestone, A.A.C., was at the Batti-Wallahs 
Informal on Wednesday evening, and was congratulated upon 
his safe return from the front. He is the first B.W. who has, 
so far as we know, been “under” fire. He went through 
the second air raid on Dunkirk. i 
ii * * * * 


A correspondent in Sheffield points out that in Mr. Justus 
Eck's “ Practical Illumination,” there appears on p. 57 an 
illustration entitled ‘ Entrance hall in private house lighted by 
indirect glow lamps." On careful examination there is notice- 
able a board bearing the legend “‘ Balcony 6d. and 1s." What 
sort of a private house is this ! ZEE 

* * * * 

Congratulations to Messrs. Hart & Co., Bonnington Works, 
Edinburgh, on their Panama Calendar. If the stock is not yet 
exhausted it soon ought to be. The coloured illustrations of the 
canal under construction remind us of the famous kinemacolor 
film at the London Scala. A most acceptable present. 

* * * * 


As we go to press the champions of the trade and lay news- 
papers will be dowa on the mat at the miniature rifle range, 
Tyssen-street, Dalston, engaged in wiping off an old score 
against the Siemens crack shots. Last year the press men were 
rather badly " magpied " ; this year, well—wait till next week ! 

; * * * * 

Our antipodean contemporary “ Electricity " (monthly) 
reproduces the following chestnut :— 

It was speech-night and a youth rose to deliver his oration. 
His subject was “ Light." He began: 

“< In the beginning God said, Let there be light, and there 
was light.’ Now let us consider some of the modern improve- 
ments." 
* * x * 

Several indigaation meetings have been held by the rate- 
payers in the Epping and Woodford (London) districts to pro- 
test against the proposed high prices for electrical energy 
which the prospective suppliers are thinking of charging. The 
complaining parties appear to be well and technically led, and 
ought to get a few of the London Point Fives to give a lecture 
or two on cheap juice. 

* * * * 

In a note in the Round Table recently the use of a’ hydraulic 
nozzle for defensive and offensive purposes was referred to. 
The M.S. described the nozzle as * h.p.," which the pseudo- 
technical compositor translated as "'horse-power." Evi- 
dently he was unacquainted with a high-pressure nozzle, a fact 
which has also occurred to a correspondent, who thinks it 
might now appropriately have been termed a “ half-pint 
nozzle," or even a *' hot plate nozzle." 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham). 
Mr.*H. F. Strect (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Ba:nes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (S:. Maryle- Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 


Mr. E. R. Hill (Readinz). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen(Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). | Mr. C. N. Hefford (Leeds). 


FERRANTI LTD 


Central House, 'Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N.” 
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ELECTRIC MOTORS 


Part of small Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrica: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephone: GERRARD 860. Telegrams: ''SigMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350, Telegrams: *' SiguorToR, CENT., LONDON." 


HOME BRANC1 ADDRESSES: 
BIRMINGHAM—Central Ho., New st MANCHESTER—196, Deansgate. 
BRisToL —30, Eriga Street. NEWCASTLE—64-68, Collingwood 
Carpirr—89, St. Mary Street. SHEFFIELD—22, High St. [Bldgs 
GLascow—66, Waterloo Street. Sou THAMPTON—46, High Street. 

Branches in Principal Towns Abroad. 


G.E.C. LIGHTING SPECIALITIES. 


The attention of the trade is being directed by the G.E.C. to a 
number ef new lighting fittings which are suitable for workshop and 
office use, Fig. 1 shows the “ Home Office” workshop bench 
standard, which has been given the trade name the " Insulah.” The 
metal parts of this fitting are entirely insulated, and the holder is 
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Kia, 1.-—-Brnen Firtixa. Fra. 2.—-ADIUSTABLE BENCH FITTING. 


(Cat F 6030.) (Cat. F 0032 ) 


enclosed in a fireproof “ Coates" shield. No earthing connections 
are necessary, and we understand that the standard can be sub. 
mitted to the roughest usage. Fig. 2 shows another design of this 
standard, which is about 5 ft. high, and comprises ash wood fitting 
securely fixed in a massive cast-iron base, an adjustable metal collar 
slides on the wood stem, and a transverse wood rod is attached by a 
metal clamp to the upright stem, as shown in the illustration. At 


Fic. 3.— EXTENSIBLE Swine BRACKET. Ew Fr 
(Cat. F 3092.) | 


the extremity of this second wood rod a wooden clamp is used to hold 
a fibre insulated hand lamp. Fig. 3 illustrates an extensible swing 
bracket of the lazy tongs pattern, the extension can be made to 
32 in., and when closed the end of the bracket is only 8 in. from the 
support. The lamp is adjustable, and the arm has a horizontal 
swivelling action. The lower member of the lazy tongs is not 
rigidly attached to the bracket arm, but can be made to slide up and 
down it. By this means the lamp can he raised about 27 in. above 
its normal position. 


Fia. 4. 
‘TUBULAR EXTENSIBLE Swina Eracrcr. 
(Cat. F 3094.) 


Fig. 4 illustrates an extensible swing bracket of the tubular 
pattern, this being the subject of a patent (10,814/13). The maxi- 
mum extension of 42 in. is obtainable, and, as the illustration shows, 
the lamp-holder itself is pivoted at the end of the bracket arm, and 
it can be raised and lowered as required. The horizontal telescopic 
arm can be moved up and down the vertical supporting tube so as to 
provide adjustments for the lamps in a vertical plane. If the posi- 


tion of the base-plate is changed the bracket can bo used as a table 
standard. 


am 
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A NEW CONTINUOUS CURRENT MOTOR. 


The improvements suggested by the extensive experience gained 
in the design and construction of continuous-current motors by the 
B.T.-H. Co. have been embodied in a new type of motor known as 
DR. This type of motor is of robust construction and designed to 
cope with exacting duties. Commutating poles have been incor- 
porated in the design which enable a wide range of speeds to be 
secured with field control. Sparking is practically eliminated even 
under the most severe conditions, the life of both commutator and 
brushes being of course, prolonged. The brushes when once cor. 
rectly set in the neutral position, as indicated by the arrow heads on 
the brush rocker, require no change in position for any fluctuation 
in load. 


b.T.-H. OPEN 
Tyre D.C. Moror. 


All DR motors have, we understand, an overload capacity of 25 
per cent. for 30 minutes, and are capable of withstanding a momen- 
tary overload of 100 per cent. without injurious sparking or heating, 
while all protected, enclosed ventilated, drip-proof and pipe-venti- 
lated type motors will operate for six hours with the maximum 
temperature rise (measured by thermometer) of 40°C. (72°F.). AI 
motors are subjected to a high potential test of 1,500 volts AC for a 
period of one minute immed lately after a heat run at the factory. In 
the protected type of motor, the armature, field coils and other live 
parts are mechanically protected, while free ventilation is not 
impeded. The enclosed ventilated type has the commutator end- 
shield openings further protected by perforated metal covers of not 
less than 3 in. mesh, while in the drip-proof type all the openings are 
so protected as to exclude drops, splashes, falling chips, &c. The 
pulley ends of all types of motors (excepting the totally enclosed) 


k ER D. T.H. OPEN 
yee D.C. Moon. 


are protected by hooded end shields with openings in the top and 
bottom of the shields. The totally enclosed type is provided with a 
solid Pully end shield and has allfour commutator end shield openings 
enclosed with either sheet metal, or solid cast metal covers, the latter 
type being specially recommended for gas or water-tight machines, 
+ Special commutator end shield with machined joints being supplied 
for this purpose, This latter type of end shield is also adopted for 
Pipe-ventilated motors, three of the four openings being closed with 
solid cast metal covers and the fourth being fitted with a flanged pipe 
Intake which can be fixed at the top, bottom or either side as desired. 
The flanged opening provides a means of supplying cool, dry, clean 
air from an outside source through a pipe or duct, which is of great 
importance when motors are operating in an impure or dust-laden 
atmosphere, 
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The total cost 
of an electric light or 


power installation is the 


sum of 

(1) Initial cost of material 

(2) Cost of labour for erection 
(3) Cost of maintenance. 


When the initial cost of ma- 
terial is cut you may be sure 
that labour charges will be 
high—and there is no know- 
ing to what the maintenance 
charges might amount. 


Better be on the safe side 
and adhere to the proved 


SIMPLEX CONDUIT 
SYSTEM 


—the system which embodies 
the results of long experience 
in Conduit Wiring matters. 


The well-thought-out details of the Simplex 
Conduit System, the care taken in the manu- 
facture of all Simplex products, the excellence 
of the materials employed, and the efficiency 
of the SIMPLEX SERVICE, surely make it 
worth your while to use SIMPLEX always. 


SIMPLEX CONDUITS, Ltd., 


Garrison Lane, Birmingham, 
113-117, Charing Cross Rd., London, W.C. 


LEgEDs—6, White Horse Street. 
LivERPOOL—96, Whitechapel. 
SWANSEA—]14, Heathfield Street. 
CarpirF—4, Westgate Street. 
ABERDEEN—1, Crimon Place. 


MANCHESTER—16, Corporation Street. 
GLascow—72a, Waterloo Street. 
Newcast_Le—61, High Bridge. 
Bristot—11, Denmark Street. 
BELFAST—88, Wellesley Avenue. 


Full particulars by retur: 
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OHMS ! 


Keep one of our Departments always 
busy. We manufacture them in the 
form of 


RHEOSTATS 


of all types, values and carrying capaci- 

ties, from the SMALLEST SLIDER to 

the LARGEST LOAD or CALIBRA- 
TION Set. 


BRITISH MADE ONLY 
ISENTHAL & CO. 


(DEPARTMENT 4) 


Denzil Works, Neasden, LONDON, N.W. 


Contractors to the Admiralty, War Office, India Office, 
Colonial Office, and the Postmaster General. 


numm HUI 
TUBULAR LAMPS AND REFLECTORS. 


The double capped tubular lamp, such as is generally used with 
* tubolite " or ** striplite, has probably received less attention than 
the possibilities of the lamp deserve. The lamp has been confined to 
those situations in which energy costs have been made subsidiary to 
other factors. The comparatively limited application of these 
lamps has been mainly due to the lack of properly designed reflectors 


STRIP WITH PLAIN REFLECTOR. 


and fixtures for use with them. 
fixtures incorporating the use of tubular lamps, under the patents of 
Mr. A. W. Beuttell, M.I. E. E., is made the subject of a catalogue just 
received from the sole selling agents: Messrs. Edison & Swan, The 
Linolite Co., Ltd., and Siemens Bros. Dynamo Works, Ltd., from 
whom copies may be obtained. Lighting reflectors are usually 
designed with reference to a point described as the focus of the 


A complete system of reflectors and | 


reflector. From this point the light should radiate until on striking 
the reflector, it is reflected in certain proportions in directions 
determined by the contour of the reflecting surface. In order to 
realise in practice the calculated distribution of light from the 
reflector, it is an essential condition that the light source shall be 
concentrated at a point, the focus of the reflector. The more 
extended sources such as the bulb lamp, or the gas incandescent 
lamp mantle, are not suitable for the purpose in view. The various 
parts of the source lie so far outside the focus of the reflector and the 
angular error in reflector so entirely destroys the calculated distri. 
bution, that the performance becomes largely a matter of guesswork, 
and the concentration of light in any given direction from such units 
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SECTION AND DISTRIBUTION OF LIGHT FROM TUBULAR FOOTLIGHTS. 


is strictly limited. Inthe close relation between the calculated design 
and the illumination results resides the greatest advantages of the 
tubular type of lamps with correctly designed reflectors. A tubular 
lamp as employed in the '* Beuttell system " of fixtures has a straight 
filament, thus the light source is a line, or, in other words, a succession 
of points : upon this fact the design of the reflector is based. 

In utilising surfaces of extremely high reflective value, some 
method must be adopted to eliminate streaks and striations, which 
would result in unevenness and spottiness of the illumination. This 
Beuttell principle consists of introducing corrugations of defined 
depth and contour, disposed obliquely to the line light source. These 
corrugations are, in certain types of fixtures, introduced into the 
reflector itself, which is of silvered glass. In other forms of fixtures, 
the same principle is incorporated by the use of a glass screen, having 
corrugations arranged in the same manner, and used in conjunction 


ARRANGEMEN'r OF TUBULAR FOOTLIGHTS. 


with'a'plain'silvered'glass or polished metal reflector." This arrange 
ment of corrugated trough reflectors is entirely novel to the Beuttell 
system, although the use of corrugated reflectors is of course not 
entirely new. The range of fixtures includes the strip form of 
reflector, which has been widely adopted for shop-window, comice 
and concealed lighting generally, but with the Beuttell system ìt 13 
claimed there is a very marked increase in efficiency. For example, 


js 
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Modern machines, shop methods and 
skilled workmen, combined with cor- 


~ 


rect design and material, have given 
Vickers motors a high reputation for 
superior construct'on, high efficiency, 


T P 


—3 


and reliable service. 


Motors in stock ready for delivery. 


Write for list giving particulars. 


The Electric & Ordnance Accessories Co., Ltd. | 
ASTON, Telephone: 340 East (6 lines). BIRMINGHAM. : 


Telegrams: “ EOA BIRMINGHAM.” ; 
C WAS ML INN, Se Rope 4 


A genis - 
NOTTINGHAM : F. Mansfield, 197, Station B 
Road, Beeston, Notts. 
SWANSEA: W. Ogden Dayson, 1, Mount 
Street 


Agents’ 
LONDON : Electrical Department, Vickers 
P. House, Broadway, Westminster, S.W. 
p MANCHESTER : R. Foster, 196, Deansgate. 
GLASGOW: J. & A. Anderson, 231, St. 


a Vincent Street. YORKSHIRE & THE TEES: F. MacCallum, 
i MIDLANDS: Bill & Berry, 39, Gt. Charles Austhorpe Road, Crossgates, Leeds. 
4 Street, Birmingham. SHEFFIELD: H. E. Ridley, 19, Vainor 
NEWCASTLE-ON-TYNE: T. J. Grainger & Road. 
Co., Edinburgh Life Building, 21, Mosley St. 
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E. SHOWELL & SONS, LTD., 


STIRCHLEY, BIRMINGHAM. 
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Drawn and Pressed Work of 


every deseistion for Dry Batteries. 
Sole Agent for the Electrical Trade $e rl 
3, STAPLE INN, 
LIONEL ROBINSON 9 LONDON, W.C. 


TELEPHONE: Holborn 6323 


interlocked, so that it is impossible to mov 
correct order. Backward movement of tl 
sequence of operations, 
the liquid resistance when starting up, a cooling system is included. 
In addition to this gear the G.E.C. have also recently supplied the 
electrical equipment for the conversion of two existing steam- 
driven haulages. A main-and-tail haulage, previously steam- 


e them except in the 
1e lever reverses the 
In order to dissipate the heat generated in 


Wirros Motor DnivixG WINDING GEAR. 


driven, is now driven by a 150 n.r. “ Witton " motor, running at 
300 revs. per min. off the 2,750-volt 40-cycle supply. The control 
gear is similar to that for the 300 H.P. motor. A further conversion 
was an endless haulage working on the surface. This is now driven 


by a 75 u.p. “ Witton " motor, and controlled by a liquid reversing 
controller. 


—— eet. NR 


A NEW ELECTRIC GRINDER. 


There are already various types of portable electric grinding 
machines on the market, but these have not always proved in prac- 
tice quite so portable or handy as they might be. The type of 


PoRTABLE ELECTRIC GRINDER. 


machine illustrated has been designed with a view to obtaining the 
most practical arrangement of the hand grips with the best possible 
distribution of weight. It will be seen that the grips are formed on 


tubes arranged in line with the shaft of the driving motor, so that the 
weight of the motor is taken equally on the two hands, whilst at the 
same time this arrangement permits of the use of the grinding wheel 
in awkward and almost inaccessible spots. The machines are made 
for direct current or for three phase, the direct-current machine 
having a | H.P. motor and the three-phase machine a } n.r. motor, 
Both machines are suitable for use with emery wheels up to 4 in. 
diameter by Jin. width. As the machine can be supplied for all 
ordinary voltages and are inexpensive they are finding some con- 
siderable favour in works and in foundries where they are primarily 
used for finishing off rough castings, and so avoiding much of the 
labour of chipping and rough filing. The motors are provided with 
special ball bearings so as to obtain the lightest possible running, 
and the switch is conveniently placed on the top of the motor. 
Further particulars can be obtained on application to Morris & 
Lister (London), 3 and 4, Palace-chambers, Bridge-street, West- 


minster, S. W., or Messrs. Drake & Gorham (Ltd.), 1, Felix-street, 
Westminster, S.W. 


—— —— 


THE PARAGON GROUND CONE. 


The question of reliable earthing is one which is of constant 
importance in electrical work. The earth plate usually employed is 
effective, but requires some care in installing, and calls for a large 
excavation in order to provide adequate grounding. The lasting 
properties of an ordinary earth plate are uncertain, and a proper 
examination means time and trouble. 

The Paragon ground cone, which has been introduced by Messrs. 
Scholey & Co. (Ltd.), has, we understand, had a large vogue in different 
parts of the world. It will be seen from the illustration that it isa 
substantially-constructed hollow cone made of pure copper suitably 
perforated. It is filled with small charcoal or coke, whichever is most 
suitable, this attracting and holding the moisture. Running down 
through the cone and securely soldered to the copper tip at the 
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SECTION THROUGH EARTHING CONE. 


bottom is a braided hollow copper cable of a given section, into which 
the ground wire is inserted and soldered. On the top of the cone is 
placed a pure copper cap. The dimensions of the ground cone vary 
from 1 ft. to 2 ft. in length, and as the width in the widest part 18 
only a few inches it is readily installed at a small cost. A hole of 
suitable size is bored in the ground, and after the cone is placed in 
position moist earth is tamped round it, or in cases of heavy load 
coke may be placed in the bottom ot the hole, the cone being then 
surrounded with a mixture of coke and moist earth. 


EDISWAN 
EVERYTHING—ELECTRICAL 
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THE 


ROUND TABLE. 


EVENT OF THE WEEK.—One of the A.B.C. waitresses get. 
a severe electric shock through treading ona “current” bun, 
* * * * 


The registered trade mark of one of our advertisers is 
“Damarda.” Any manufacturer who can improve on this 
for sheer expletiveness shall be awarded a Hot Plate. 

* * * * 


The “ Bowes Park Weekly News " (London) prints the fol- 
lowing :— 

At the meeting of the Stoke Newington Council on Tuesday it was 
agreed to oppose the bill of the L.C.C. for the su pply of electricity in 
milk. Mr. Savery, in submitting the recommendation, said this was 
an inopportune time for the raising of ten million pounds, as pro- 
posed by the scheme. The Council was quite in the dark, too, as to 
whether in the end the London County Council would take over the 
whole of the supply of London. There were certain mysterious 
words in the bill, Mr. Savery added, and these might mean that this 
Council would have to scrap its machinery. 

The mysterious words seem to be those which we have repro- 
duced in italics. 
* * * * 

The annual friendly shooting contest between the Press and 
Siemens Bros. Dynamo Works took place on the miniature 
range of the latter on Thursday evening last at Dalston. The 
shots were at a regulation five-bull target, 10 shots, two on 
each bull, at 25 yds. range. The result is set out below :— 


SIEMENS Bros. Dynamo Works. 
Ten highest scores. 
jr Mur BUN 
(Two others, 51 and 35.) 
PRESS. 
Ten highest scores. 
“ Electrical Review," three men ec 86, 85 and 83— 254 
“ Electrical Industries," two men ............83 and 65-- 148 


“Lighting Journal " o.an ersen. 71 

“ Manchester Guardian " "Or ES 15- 

“The Electrician," three men............. 67, 66 and 58— 191 

i HT 738 
Four others. 

“The Electrician”... ; 47 


“ Electrical Times" 0... nean 46 

“ Electricity,” two men |.................«....23 and 20 = 43 
The result is an improvement on last year, though it must 
be admitted that the Pre.s team was a scratch one, and com- 
prised members who very seldom handle a rifle. Our friends at 
Jalston, on the other hand, are, as their scores show, essen- 
tially a hot team, and, we should say, are absolutely ripe for the 
firing line at the front. However, the contest was much en- 
Joyed by both teams, and the thanks of the Press were con- 
veyed to the company for placing the range at their disposal 
and for the hospitality for which Tyssen-street, Dalston, is 

World famous. 


— --— 
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Wah ERE 5:77. ELECTRIC CONTROLLING DEVICES ©: agaz 
tacts. IGRAWIC ELECTRIC CO., LTD., LONDON & BEDFORD. correctly. | 


In the last issue of the “ Yorkshire Weekly Post" there 
appeared a poem of 13 verses by Miss Enid Kilburn Scott, who 
IS only 14 years of age. We reproduce the last verse :— 

Though submarines and monoplanes may skim across tho sea 
And the Zeppelins may sail over tho Strand, 


Yet with God's help and honour we shall beat the German foe, 
And we'll march in triumph through the Kaiser's land. 


P) 6 
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THE Patriotic Use ror “ Eyg-Rest ” MATERIAL. 


The debates at the Engineers’ Club, Manchester, are always 
reported without reference to any of the speakers. Last week's 
subject, " The Engineering Trade and the Press," was pro- 
ductive of some statements which, for the sake of those who 
made them, are better kept anonymous. One debater frankly 
branded publishers as dishonest, and another said that the test 
of all publishing should be the query “ What is truth 2” Yet 
another required consulting service in the price of his sub- 
scription! We at least cannot charge any more than we do, 
and certain of our contemporaries cannot charge less. What 
do some people want ? 
| | * IEEE" 


OUR HOT PLATES. 
No. 194 to— | 
- The publishers of the “ Electrical Engineer's Diary " for the 
following definitions of trade names :— 
“ Ferrozoid ” : A nickel street resistance material. 
“ Beta " : A midget automatic gecumulator. 


THE ‘POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham). 
Mr. H. F. Strect (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tle pool). 
Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). Mr. C. N. Hefford (Leeds). 


No. 31.—‘ Igranic " 
Star - delta Rotor 
Starter for A.C. 3- 
phase Motors. Covers 
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SIEMENS 


IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Control Pillars 
Distribution Boards 
Main Switchboards 


illustration shows our Standard 
Cast-iron Mining Pillar suitable 
for pressures up to 3,300 volts. 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SimanRALOS, LONDON.” 
38 & 39, UPPER THAMES STREET, B.C. 
Telegrams: '' SIEMOTOR, CENT., LONDON.” 


BiRMINGHAM—Central Ho., New St. 
BrisroL—30, Bridge Street. 
CanpDiFF—89, St. Mary Street. SHEFFIBLD—22, H igh St. 
GrLAsoow—66, Waterloo Street. SouTHAMPTON—4€:, High Street. 
Branches in Principal Towns Abroad. 


NEWCASTLE—604-68, 


IRONCLAD DISTRIBUTION FUSE BOARDS. 


Messrs. Siemens Bros. & Co., Woolwich, have recently put on the 
market some fuse boards specially designed for power distribution 
purposes in large works where it is becoming general practice to use 
ordinary multicore lead-covered paper-insulated cables for motor 
and other circuits. These boards are designed with detachable 
trifureating boxes, which can be fitted either above or below the 


E 


DISTRIBUTION BOARDS 
SHOWN OPEN AND CLOSED. 


= 
i 


board. Each main fuse box is arranged for two three-phase circuits, 
and forms with its 'bus-bar chamber and dividing boxes a complete 
unit. The 'bus-bar chamber ends are covered with plates, the 
apecial feature of this arrangement being that additional sections can 
be added to either end, and extensions made at any time. The ‘bus 
bars are of copper tube, and are also easily extended. The fuses 
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are of the Home Office porcelain shrouded type, and liberally de 
signed for contact area. Details of these fuses are shown in the 
firm's catalogue No. 521, which will be sent on application. 


WINDOW REFLECTORS AS CONTRABAND OF WAR. 


A somewhat amusing American trade situation has arisen as a 
result of the war. The National X-ray Reflector Co. do a large ex- 
port business in X-ray shop window reflectors, and the outbreak of 
the war found a number of shipments in German bottoms. These 
have all been held up at the various ports in which the German 
steamships are now hibernating. One particularly large shipment 
was bound for Sweden on the German steamship “ Berlin.” This 
boat put in to Hamburg, and the cargo was placed in warehouse at 
the docks in that city. As is known, X-ray window lighting re- 
flectors are referred to as “Shop window searchlights." The 
diffcren* styles of reflectors are called by names of articles which they 
marl edly resemble, among them being “ Helmets " and “ Visors.” 
The German Government are suspicious of these window lighting 
reflectors owing to the above appellations, and is holding them up as 
contraband of war, and refuses to allow them to be forwarded to 
their destination in Stockholm. Strenuous efforts are being made to 
prove that they are for no other purpose than the illumination of shop 
windows. Tt is true that their shape and efficiency are such that they 
might possibly be used for battlefield searchlights and for protective 
headgear, but the hole in the top might conceivably let the rain and 
shrapnell in, not to mention those horrid little steel arrows droppel 
from aeroplanes ! 


STAR-DELTA STARTER. 


e 


Where the starting conditions are such that not more than one- 
third to one-half full-load starting torque is required of a squirrel- 
cage induction motor, the star-delta starter is the most popular 


STAR-DELTA STARTER (COVER CLOSED). 


method of starting in view of its cheapness and simplicity. The 
teneral Electric (Co. have recently introduced a new pattem 9 


, . 


mistake-proof star-delta starter, in which a number of improvements 


STaR-DELTA STARTER (COVER OPEN). 


; 5 sector, 
are embodied. It consists of a central drum carrying rovid 
rotating between two sets of fixed contacts. A device de anni 
which prevents the switch being thrown right over into 
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Horn-type Line Sectioning Switches up to 60,000 Volts. 


Electrical Apparatus up to 80,000 Volts & 4,000 Amps. 


- 


Telephone: 5223 VICTORIA. 


Telegrams: ‘‘GABIONAGE VIC LONDON." 


position. Nothing but mica is used for the insulation of the current- 
carrying parts. The sectors and stationery contacts are mounted 
on but insulated from strong steel bars. The stationary contacts 
are solid copper blocks, which are of the G.E.C. special self-aligning 
type. Every part is quite accessible, and the cable connections are 
arranged in the simplest and most reliable manner without bunching. 
Each enters through a bush directly opposite its sweating thimble, 
the cables from the motor entering on one side of the starter, and 
from the line on the other side. The design illustrated is suitable 
for 40 H.P. at 500 volts. For lower pressures the horse-power is 
correspondingly reduced. Inasmuch as the starter completely 
isolates the motor in the off position, no other switch is necessary. 


THE “PRESTO *’ ELECTRIC HAND LAMP. 


The "Presto" electric hand lamp comprises a neat parabolic 
nickel-plated reflector fitted with bull’s eye lens mounted on a swivel 
bracket and provided with a convenient carrying handle. It is 
fitted With a metal filament lamp which consumes only 0:5 amperes. 

d A simple and positive switch is provided at the back ot the reflector. 
e lamp can be attached to an ordinary dry cell or portable accumu- 
lator. It ia inexpensive, and has, we understand, proved so popular 

that over 100,000 have already been sold. 

The hand lamp will tit on any ordinary dry cell or 2-volt accumu- 
lator. The base of the lamp is attached to the carbon terminal of 


FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
C HEATING & COOKING APPARATUS. 


i Write for Binder “N,” 


the cell by removing the milled nut from the carbon and slipping 
the projecting lip of the base over the carbon pin. A spring washer 
:8 provided, and when screwed down holds the lamp in position. 
The loose wire attached to the switch at the back of the lamp is 
connected to the other pole of the battery in the same manne- 


i 
ats piis 
~ Lam m a 


THE ‘PRESTO " LAMP ror Dry CELL AND 
ACCUMULATOR. 


When attaching to an accumulator use the same procedure'as above, 
fitting the base of the lamp preferably on the negative terminal ot the 
battery. 

The lamp is obtainable from the Fuller Accumulator Co., Bow, 
London, E. 
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ECLIPSE COOKERS. 


Eclipse electrie cooking apparatus, manufactured by the Electric 
& Ordnance Accessories Co. (Ltd.) has now a reputation for sound 
construction. The Eclipse cooker illustrated herewith is in daily 
use on a 200-volt A.C. circuit at the residence of Mr. Eyre, Sheffield, 
and has. we are informed, given every satisfaction since it was in- 


EcLipse} Cooker IN DOMESTIC SERVICE, 


stalled over 18 months ago. The equipment comprises oven fitted 
with two grid shelves, a sheet-iron shelf with drip tin and meat hook. 
The hot plate top is fitted with two 7} in. diameter hot plates, and a 
combined grill and hot plate 10 in. by 71 in. The grill is supplied 
with a drip tin and toast grid. 


AN INTERESTING SERIES LIGHTING SYSTEM. 


With the advent of high current half-watt lamps, a number of 
existing are lamps are being replaced, especially for street lighting 
and similar purposes. In cases where lamps can be arranged to run 
in short series, and where the temporary failure of the series through 
the breakdown of one of the lamps would not be serious, no special 
apparatus is required. Where lamps, however, are required to 


Fro. 1. 


operate in long series, it is necessary to provide suitable apparatus to 
prevent the sudden extinction of a large number of lamps. The 
B.T.-H. street lighting system provides the following alternatives :— 
(a) Substitutional resistance with automatic cut-out for each lamp. 
(b) Automatic constant current transformer for each circuit with 
automatic film cut-out for each lamp. 
(c) Automatic film cut-out only for each lamp. 


— — —— " 


maa n T 
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“WITH BENJAMIN REFLECTORS 


These Reflectors are scientifically designed. Their use avoids 
glare and the illumination is concentrated on the goods. 


// The Benjamin Electric Limited, 1a. Rosebe Avenue, LONDON E. . 


System (a) is expensive where a large number of lamps have to be 
equipped, and where expense is important system (b) is recommended. 
In system (c) a short-circuiting cut-out to each lamp is satisfactory on 
ordinary circuits, providing that not less than 10 lamps are in the series, 
or where apparatus can be provided at the central station for plugging 
in an additional lamp where the ammeter shows that one of the lamps 
of the series has failed. "The automatic film cut-out referred to above 
in systems (b) and (c) is an interesting accessory, which is described 
below. The disc (Fig.1) consists of two aluminium plates insulated 
from each other by a piece of chiffon veiling and held together by 


varnish. These discs will readily break down between 150 and 
200 volts, and are placed between the prongs of the holder in the 
position shown in Fig. 2. Fig. 3 shows the receptacle with the 
connecting clips. The holder is inserted into this receptacle as shown 
in Fig. 4 and can be inserted or removed from the line of circuit 
without danger from, or interruption to, same. The spring contact 
of the holder upon removal of the lamp makes contact with the outer 
shell and completes the circuit, thus enabling a new cut-out to be 
fixed without puncturing same on replacement. NE 


Fic. 3. Fra. 4. 


This interesting device is one of many articles illustrated and 
described in Price List No. ML10480. Copies of list and further 
particulars can be obtained on application to The British Thomson- 
Houston Co., Ltd., Mazda House, Upper Thames-street, E.C. This 
price list shows a variety of waterproof lanterns, street lighting 
fittings, ironclad ship and mill fittings, &c., for Mazda lamps of all 
tvpes. 


EDISWAN 


EVERYTHING—ELECTRICAL 


(Sce Advt. on page xviii.). 


Faith 
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Amongst numerous other sizes and types of searchlights which the 
London Electric Firm are at present turning out, the illustration 
shows a new pattern machine for anti-aircraft and similar purposes, 
arranged to work at an elevation of as much as 90 deg. The machines 
are 24 in. diameter with silvered parabolic mirrors and they revolve 


pomme bm fll Mn 
IBRITISH MADE WIRE 


LAMPS 
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'consider 
for one 
moment that 
ElastaLamps 
have pleased 
every kind 
of buyer and 
consumer— 
you will ap- 
preciate our 
claim that 


^ Es 
x E 2 
Cas o n 


represent a 
good selling 
line. "There 
is a good 
margin of 
profit and 
thelamps are 
strong and 
economical. 


Write for 
OUR terms. 


ANTI- AIRCRAFT SEARCHLIGHT IN INVERTED POSITION, 


on ball bearings, a geared quadrant with brake being provided for 
elevation. There is, we understand, no twisting of the connecting 
cables. The machines are arranged to work through resistance on 
80 volts or higher pressures. 

The new lamp is fitted with combined auto and hand feed, per- 
mitting adjustment of the carbons whilst. still working automatic 
without any chan ge over. 


PORTABLE MOVING COIL INSTRUMENTS. 


Messrs. Crompton & Co. have issued a leaflet, No. 540, dealing 
with the above. These instruments are of the moving-coil type, 
suitable for continuous-current measurements only. They are of 
simple and robust construction, embodying realiability with per- 
manent and high accuracy. Special attention has been paid to 
Interchangeability, both electrical and mechanical, the result being 
the production of an instrument having all the essential features of 
laboratory apparatus consistent with durability and extreme con- 
venience in handling. The movements are of standard design, 
magnetically shielded, dead beat in action, and fitted with a zero 
adjusting device operated from outside the instrument case. All 
Instruments are mounted in light and strong oak cases fitted with 
metal fronts and leather carrying handles. 

The scales are approximately 6 in. long, and evenly divided 
throughout their whole length. "They are constructed of metal, and, 
when desired, can be fitted with a mirror to facilitate accurate IM o rer 
E and reduce parallax error to a minimum. a T 

'e understand ll instruments are carefully and accurately CT TT 
balanced before d dE mnn be used in ios. position when, r 
owever, the greatest possible accuracy is desired, they should be 
used horizontally, which is the position in which they are actually 
calibrated. 

Ammeters are supplied with self-contained shunts for any range 

not exceeding 150 am peres ; for higher currents external shunts only 


INDIA OFFICE | 


POPES ELECTRIC LAMP CO, LTD.) 
also Makers of all Types of Carbon and Radiator Lamps, 
HYTHE ROAD, VVILLESDEN. LONDON, N.W. 
Tel: “ Planetary, Kensal, London." Phone +. Willesden 1170, 
Our indemnity holds good. * ELASTA " LAMPS infringe no patents. 
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Manufacturers of 


GUN METAL, MANGANESE BRONZE, 


Brass and Gepper 
Si Tubes, Sheets, 


e£ A Rods, Wire, and 
s E. CASTINGS. 

2 WORST PHOSPHOR TIN. 

i Z PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


are employed. In this case, as in all their standard instruments, 
the ammeter is adjusted to give the maximum deflection with a 
difference of potential of 0:075 volt, the shunts being designed to 
give this drop with the maximum current flowing through them. 
Any ampere indicator may, therefore, be used with any shunt, but 
if the shunts are rated for different currents the scale readings must 
be multiplied by a constant. The standard shunts for use with these 
instruments arc fitted with screw-down terminals. 

Voltmeters are supplied with self-contained resistances for any 
range not exceeding 600 volts. They can also be supplied specially 
designed to give five ranges—viz., 0-30, 0-60, 0-150, 0-300, 0-600 
volts. With this arrangement a switch is provided on the top of the 
instrument, whereby the range can he changed as desired. Any 
other series of ranges with 600 volts as the maximum can be supplied, 
if required. These voltmeters can be specially constructed for use 
as ammeters in conjunction with standard external shunts, thus 
combining the two functions of ammeter and voltmetor. 
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When desired, any of these instruments can be supplied with 
outside leather carrying case having sling strap, at the extra prices, 
Fuller details and prices can be obtained on application to the 
company. 


INDIRECT LIGHTING FITTINGS. 


A distinctly new note in the way of indirect lighting fittings is 
struck by the designs shown in the adjoining illustrations. In 
certain cases it may be argued that the average indirect lighting 


RECTANGULAR TRovaBH, INDIRECT FrrrING, 


fitting errs, if anything, on the heavy side, that is as far as appearance 
is concerned. Presumably there is something in this idea, otherwise 
there would not have been introduced a range of fittings in which the 
opaque bowl is relieved by a small centre portion of coloured glass, 
which is rendered luminous by means of different lamps from that 
which is used for the main reflected illumination. It will be noticed 


A TYPICAL G.E.C. SHOWROOM. 


Tite SPECIAL SHOWROOM WHICH THE GEN ERAL 
INDIRECT AND SEMI-INDIRECT FITTINGS. 


4c 


ELECTRIC Co. HAS OPENED AT 67, QUEEN Victoria STREET, Loxpox, E.C., FOR THE DISPLAY OF 
THE PHOTOGRAPH WAS TAKEN BY THE LIGHT OF THE FITTINGS THEMSELVES. 


ih 
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On Every Highway and By-way 


Meera Eher 
CABLE 


bear silent witness to the universal 
satisfaction resulting from its use. 


BEST 


for overhead lines and indispensable 
for underground construction. 


Mese» Ede 


Company, Limited, 
Works: N. WOOLWICH, E. 


And at BIRMINGHAM, GLASGOW, LEEDS, 
SYONEY, JOHANNESBURG, BUENOS AIRES. 


that in the designs illustrated the source of light is entirely screened 
by an opaque body, but that this is in the form of a rectangular, 
hexagonal or circular trough. In this simple manner the massive 
appearance of a fitting of this class is relieved, and the illumination 
efficiency is in no way impaired. The trough itself can be made as 
ornamental as desired, and it can also be fashioned out of any metal 


HxAGONAL Trovan, INDIRECT FITTING. 


which will suitably harmonise with the several decorations or the 
furniture of the room in which itisuscd. Several attractive examples 
of these fittings are to be seen, on circuit, at the show room which the 


G.E.C. have had open for some time now at 61, Queen Victoria-strect, © 


London, E.C. The lamps in these fittings are backed by suitable 
mirror reflectors which throw the light directly to the ceiling, whence 
it is re-directed into the room. The suspension of the fitting can be 


- ats . jy 
either by chain or circular ornamental coloured cord. Those fittings 
are worth keeping in mind as an alternative to the more usual method 


CIRCULAR TROUGH, INDIRECT FITTING. 


of indirect or semi-indirect illumination. For a certain class of light 
user they are not expensive, though, of course, almost any sum can 
be paid for the ornamental metal work. 


THE PYRENE FIRE EXTINGUISHER. 


The Pyrene Co. have received the following letter from Mr. H. P, 
Stokes, electrical and tramway engineer, Bexley Heath :— 

“ With reference to yours of the 27th ult., I have to inform you 
that we have used your Pyrene fire extinguishers on three electrical 
fires with very great success. One was a fire among the rubber 
cables of our old high-tension switchboard, which would have led 
to disastrous results had it not been for the promptness with which 
your fire extinguisher was used. The second instance was on the 
occasion of a burn-out on a traction generator, and in this instance 
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DISTRIBUTION 
BOXES") ” 


and 


|] 4p FUSES. 


(Pamphlet 2.) 


tions for Factory Use. 


REYROLLE== 


the damage done to the machine was comparatively small on account 
The third instance was the case 


of a burn-out on a single-phase alternator armature coil, which was 


of the efficiency of the extinguisher. 


* PyRENE"' EXTINGUISHER 
WITH NEW ATTACHMENT 
FOR OPERATING. 


Ts PYRENE COMPA 08 
».^ ORRAT ENT TUI gt! r 
LONDON, W.C 


PT wOUISHER & CHEN'S 
or parti 


put out within a tew moments without finding it necessary to stop 
the machine, which is one coupled in tandem to the traction gene- 
een W C DATE also used the fire extinguisher on other small out- 

aks in the workshop and boiler house, and I am perfectly satisfied 


rator. 


dg Self-Aligning 


To Home Office Recommenda- 
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with the success of same. I would specially emphasise that in no 
instance has any injury been caused to the electrical apparatus o 
which the fires have occurred.” j 


STANDARD ELECTRICAL WOODWORK. 


A factory which is working at high pressure in these days is that 
of the Standard Woodwork Co., Park Royal, situated on the Grand 
Junction Canal. Although the works"of this firm are not devoted 
exclusively to the production of clectrical woodwork, they execute 
orders for almost any quantity of fuse and distribution boxes, meter 
boards and wood cases of every class for enclosing instruments and 
poriable measuring “and testing ‘devices. The machinery is modern 
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View IN WoODWORKING SHOP. 


and includes a complete dust and shavings extracting plant, a pro- 
yision which reduces fire risk, improves the running of the machines 
and conduces to the health of the employés. The machine tools 
include among band and circular saws, tenoning and chain mor- 
ticers, jointing and veneering machines, spindle moulders, planers, 
disc and drum sand-papering machines and box nailing:and glueing 
machines. In the tool shop are modern examples of automatic 
grinding and sharpening machines for the knives and saws. 

pe All classes of electrical woodwork can be turned out accurately 
in"mahozany, teak, oak and walnut as required. The company 5 
prepared to make large quantities to customers’ own sketches or 


ANOTHER VIEW IN WOODWORKING SHOP. 
(Note absence of shavings.) 
drawings. The introduction of machinery enables attractivejpniee 


° "E" a " E 
to be offered, and, in addition, it also ensures complete uniformity 0 


product. The factory has been in operation for some time, but 1t 
may be referred to at the moment on account of the excessively keen 
competition of Continental makers of this class of electrical matorial 
up to the time of the present war. A feature of the equipment whic 
should not be overlooked is a wood impregnating plant for the treat: 
ment of wood which is to be used in patterns of electrical wood whic 
will be used in damp and tropical situations. 
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THE 


ROUND TABLE. 


EvENT OF THE WEEK.—The first catalogue (Ediswan) of 
electric fans. (Brr—r—r ! ! !). 

* * * * 

We offer a hot plate to any central station engineer (chief or 
assistants) who sends in the shortest reason why Mr. Nichols 
Moore is not a Point Five. (Members of the Association are, of 
course, barred, because their views can be quite tersely 
expressed !) e us n " Í 


Rumour is abroad that the forthcoming discussion at the 
Institution and certain Local Sections will explode a number of 
treasured theories regarding meat shrinkages and kindred 
effects of electric cooking. There should be some extractives 
flying about, too ! 

* * * * 

The attention of all Batti-Wallahs is called to the proposal 
to hold the annual dinner of the Society “as usual” at the 
Holborn Restaurant, Lendon, on" Saturday, February 27th. 
Those who wish to attend should notify the entertainment 
secretary, Mr. A. J. Greenly, at 37, Strand, London, W.C., with 
as little delay as possible. If there is not a sufficiently good 
response the dinner will not be held. | 

* * * * 

The Ferranti staff dinner 
is always an enjoyable 
function, and it was a good 
thing to hold it this year 
in spite of the war. As in 
previous years, the concert 
talent was provided by the 
staff themselves, and a very 
creditable performance was 
put up. The programme 
and, menu cards are also 
the work of one of the 
staff, Mr. G. H. Campbell, 
who, as the reproduction 
shows, introduced the 
patriotic touch, together 
with that essentially Lan- 
cashire word of command 
" Opit,” which is distinctly 

From THe Ferraxti Starr Dinver appropriate to the occasion. 

MENv Carp, Mr. Campbell is not only 
| a sketchist, but, like a true 
Scot, he can sing “ Just à wee doch-an-doris " with a realism 
Which had a most infectious influence on his audience. 
* * * 

At the same function Mr. Robertson, borough electrical 
engineer, Salford, another" Scotsman"off hisznativefheath, but 
still in his element, in his reply for “ The Visitors," reminded 
the company that wherever a’ Caledonian Society was formed 
the man who suggested its formation was usually made 
treasurer ! : 


FERRANTI LTD! 


Central House, Kingsway, London, ,W.C. 


SWITCHGEAR, TRANSFORMEBS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder ** N.” 


After long years of waiting, a number of contiguous municipal 
electricity supply areas are to be linked up. 
*  * & x 


In spite of all temptations to belong to the local gas com- 
pany, the new cinema and café at Derby remains the customer 
of Mr. Wilmshurst. It is rumoured that a 3 in. gas main 
attempted to enter the building by night, but it was cut off 
and riddled “ under the glare of our searchlights.”’ 

* IE E" 


ILLUSTRATED WAR PHRASES. 


é 

“SHE UNEXPECTED 
ARRIVAL OF INFANTRY 
RESULTED IN AN 


IMMEDIATE 
ACTIVITY 99 


Tue Point oF Mr. Fox’s DRAWING IS THAT THE INCIDENT HAPPENED 
LATE ON XMAS Eve. 


The current issue of “The Queen's Engineering Works 
Magazine " is essentially a military issue, and contains most 
interesting letters from many of the 334 of the staff and work- 
men from Messrs. W. H. Allen’s works who have joined the 
Colours. One of these, from Private Augar, who is with the 
motor transport section, says: " I do not think much of the 
French cigarettes. Our chief amusement when not working 
is making tea in the lorry with a blow lamp. My Parisian 
accent is becoming most pronounced.” 

* * * x 


Another letter, from Sergeant S. F. Polhill, states that 
`“ several aeroplanes are doing wonderful flights for the benefit 
of the populace, but a great crowd preferred to watch the foot- 
ball we were playing in the courtyard; they go into fits of 
laughter if they see anyone head the ball or do something quite 


normal." 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). ' Mr. W. G. Pickvance (Wrexham). 
Mr. H. F. Street (Southampton). Mr. H. Gray (Accrington). 

Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 

Mr. T. Roles ( Bradford). Mr. H. F. Friederichs (West Fiar- 
Mr. A. S. Blackman (Sunderland). tlepool). 

Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp( West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 


bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 


Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). | Mr. C. N. Hefford (Leeds). 


All enquiries concerning 


PLATINUM 


should be sent to 


J. BLUNDELL & SONS, 
GOLD, SILVER & PLATINUM REFINERS, 199, WARDDUR STREET, W. 


“ Golsilplat, Ox., London.” 4746 Gerrard. 
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STANDARD 
ELECTRIC MOTORS 


AY > |) 
E. 


For Direct Current. For Three-phase Current. 


4 w i i 


IMMEDIATE DELIVERY FROM STOCK. 


‘SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 


Telephone: GERRARD 860. Telegrams: ‘‘ SIEMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: ‘‘ SIEMOTOR, CENT., LoNpoN." 


HOME BRANCH ADDRESSES: 
BinMINGHAM—-Central Ho., New St. MANCHESTER—196, Deansgate. 
BrisTOL—a0, Bridge Street. NEgWCASTLE—64-68, Collingwood 
CARDIFF—89, St. Mary Street. | SHEFFIELD —22, High St. [Bldgs. 
GLasGow—66, Waterloo Street. | SouTHAMPTON—46, High Street. 


Branches in Principal Towns Abroad. 


ROTARY CONVERTERS IN A BIRMINGHAM BRASS 
F 


OUNDRY. 


As theyfound their existing steam-driven electrical plant inadequate 
for the growing demand for power in the works, a Birmingham firm of 


—  ——— = o9 


GENERAL View oF ROTARY AND SWITCHBOARD. 


brass founders and manufacturers of bedsteads, electrical fittings and 
similar appliances, decided to take power from the mains of the 


EDISWAN 
EVERYTHING—ELECTRICAL 


(See Advt. on page 151). 


Birmingham and Midland Tramways Company. For the purpose of 
converting to continuous current the 5,500 volt 25-cycle, three-phase 
supply offered by the Tramway Company's mains, they laid down a 
Witton 150-kw. rotary converter, and main switchboard of the open 
type. On this latter provision is made for three generator and 
rotary converter panels and all the works feeders. The rotary 
converter is compound-wound and runs at a speed of 500 revs. per 
min., and supplies power at a pressure of 200/250 volts. It is 
started off low-tension tappings on the transformer through a 
switch-panel provided with a three-pole throw-over switch. The 
converter runs up to speed without any sparking whatever on the 
continuous-current side, and without the provision of any brush- 
raising device. To prevent high voltages being introduced in the 
field coils during staring a field-splitting switch is fixed on the con- 
verter shell. The switch is opened during the starting period. 

The G. E. Co., were the contractors for the converter and switch- 


board. 


HALF-WATT LAMPS AND FITTINGS. 


Comparatively few people appreciate the radical change in the 
methods of lighting that the introduction of the new half-watt lamps 
will of necessity bring about. As a lighting authority recently stated, 
the half-watt lamp compels the use of some form of indirect lighting. 
as the intrinsic brilliancy of the concentrated filament is too great to 
be used in any of the usual open direct methods of lighting. The 
large gain in economy will cause the half-watt lamps to be widely 
used, and with their introduction will come a change from the crude, 
ineffective methods of employing lamps in ordinary reflectors. Not 
only will the efficiency of lighting be improved, but the beauty and 
attractiveness of illumination will be greatly enhanced through the 
proper use of the half-watt lamps in suitable indirect fittings. Asan 
example of the beautiful and attractive results that can be secured, 
our readers are reterred to the lighting installation of Messrs. Sel- 
fridge & Co. in their new annexe for groceries and provisions in 
Oxford-street. These new premises are lighted by means of half- 
watt lamps in B.T.H. " Eye-Rest " indirect lighting fittings. The 
results are agreed to be excellent. The whole shop is beautifully 
lighted, and the installation has been quite one of the events of the 
lighting season, many appreciative comments having becn made by 
shoppers and others who have scen this interesting installation. — 

Now that half-watt lamps are available in considerable quantities, 
and we understand for prompt deliveries, it is desirable to remind 
purchasers of the importance of using these new lamps in suitable 
and correctly-designed fittings. It is necessary that this be done if 
glare is to be avoided and the agrceable and attractive lighting effects 
instanced above are to be secured. The British Thomson- Houston 
Co. (Ltd.) have available a large variety of special designs of half- 
watt lamp fittings, including, among others, a complete variety of 
patterns suitable for ©“ Eye-Rest " indirect lighting fittings in which 
these new half-watt lamps may be installed. Our readers should 
communicate with Mazda House, 77, Upper Thames-street, London, 
E.C., where full information may be obtained and arrangements 
made for demonstrations to show the excellent results that can be 


obtained with half-watt lamps. 


——— Toe ee 


SHRAPNEL PROOF LAMPS! 


p m d 


One of the under-foremen employed by the Edison & Swan United 
Electric Light Co. (Ltd.), now serving at the front, has patriotically 
forwarded to the Ediswan works a shrapnel-riddled motor headlight 
and “ Royal Ediswan " lamp. . 

The inside of the lantern, as illustrated, and the lamp were thickly 
coated with mud upon arrival, which was possibly accounted for by 
having previously lost the screw-on lens. The photograph clearly 
shows the mud and the holes ripped through the lamp, and the 
following letter from Private H. Lacey explains the facts more 
fully :— 

* I will start from the beginning of the tale. Tho other day a 
motor car came here riddled with shot holes. Noticing that it was 
lighted by electricity, I felt rather curious to know what lamps were 
used. On finding that they were ‘ Ediswan’ I asked for the cl 
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cumstances. These are the details as far as I could gather from the 
driver :— ` 

“‘We were at Zeebrugge on November 3rd. I was assistant 
driver to No. 3 car, 7th Division Hd. Qrs. We got to Zecbrugge 
about 1l a.m. A few hours after we arrived the Germans started 
to shell us like fury. Half a dozen shells burst all round the car, and 
the man who{was driving was wounded in the back. The officer 


THE HEADLIGHT AND LAMP AFTER A DOSE OF SHRAPNEL. 


had just got out, so he was lucky, but our poor old car suffered.’ To 
see that car,was like viewing’a sieve, but what struck me as curious 
was all the lamps were intact ‘and filaments"not'broken."* You will 
see that this lamp shade suffered very severely with shrapnel, but 
it says a great deal for the efficiency of the lamp that the filament 
was not broken, because shrapnel is not very gentle. ’ 


— 


THE FERRANTI STAFF DINNER. 


The sixth annual dinner of the staff of Ferranti Limited was 
marked by the absence from the chair of the genial figure of the late 
Mr. A. Bruce Anderson, who had presided at the five preceding 
functions. Mr. A. W. Tait, the present chairman of the company, 
made reference to the good work which Mr. Anderson had done for 
the Ferranti Company and for the good fellowship and regard in 
which he was always held by the members of the staff. In proposing 
the toast of the evening, that of ^ Ferranti Limited," with which the 
name of Dr. Ferranti was coupled, Mr. Tait recalled the period of 
prosperity which the firm had experienced up to the outbreak of war. 
He thought that the temporary set-back which had then resulted 
would have a salutary effect on the future work of the company. He 
raid a high tribute to the zeal, enthusiasm and loyalty of the staff, 
and expressed pleasure at the esprit de corps which was noticeable 
among them. He was particularly proud to find that 37 of the staff, 
or 15 per cent., and 138 of the workmen, or 12 per cent., were serving 
the country during the present crisis. Dr. Ferranti, in responding 
to this toast, mentioned the uncertainty which had existed as to 
whether the annual dinner should be held or not. He was pleased 
to note that the decision to hold it had prevailed, because the occa- 
sion was an invaluable one upon which the members of the staff and 
the heads of departments could get to know each other better. 
When all were virtually working for a common object, not only in 
the works of the company, but also in the affairs of the country, 
there could not be enough encouragement. of the spirit of comrade- 
ship. Loyalty and whole-hearted co-operation were looked for; it 
was good to realise that each should help the other in the work of the 
firm. To the younger members of the staff he would say that a 
certain amount of drudgery had to be gone through that was in- 
evitable, but it might be relieved a great deal if much of the work 
could be regarded in the light of a hobby, though as something to be 
done well and something to be proud of. Referring to the war, Dr. 
l'erranti said that as great responsibilities rested upon those who 


were left as upon the men who were fighting at the front. In many . 


ways the war would prove of benefit to the country. Prior to its 
outbreak there was, perhaps, too much ease, too much comfort and 
a certain amount of slackness. The war would no doubt shake us 
out of this lethargic state. 

The toast list was commendably short, the next item being that of 
"The Visitors," proposed by Mr. Whittaker, who read out an 
imposing list of names, and voiced the pleasure which the Ferranti 
staff had in welcoming their owners, several of them old Ferranti 
men among them. The somewhat onerous task of responding for 
this galaxy of electrical talent rested lightly upon the shoulders of 


ook at it this 
way on your 
lighting jobs— 


INCREASES 


COST OF 


LABOUR 


Result a poor installation. 


FAIR AND 
REASONABLE 


PRICE FOR 
MATERIAL 


Same total cost, but a good 
sound.; installation—with the 
certainty that maintenance 
charges will be reduced to a 
minimum. 


Then why not use 
SIMPLEX CONDUITS 


always ? 


We aim at giving absolute satisfaction. 
We continually strive to improve upon 
the already high quality of the com-} 
ponent parts of the SIMPLEX 
CONDUIT SYSTEM. 

We will help you in any way that we 
can. Your interests are our interests. 


Hence the SIMPLEX SERVICE. 


SIMPLEX CONDUITS, Ltd., 


Garrison Lane, Birmingham. 
113-117, Charing Cross Rd., London, W.C. 


LEEDs—6, White Horse Street. . 


MANCHESTER—16, Corporation Stree ub ks 
ASGOW— treet. LivERPOOL—96, Whitechapel. > *- 
CLE UN CL HIE. Bd Sa | SwaANsEA— 14, Heathfield Etreet 5 


dge. ' 
BrisroL—11, Denmark Strect. | CarpirF—4, Westgate Street. s 


BELFAST—8P, Wellesley Avenue. ABERDEEN—!, Crimon Place. œ. 


Full particulars by return 
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ISENTHAL & CO. «^ 


Denzil Works, 
NEASDEN, LONDON, N.W. 


Contractors to the Admiralty, War, india, and Colonial Offices, &c. 


MOSCICKI HICH-TENSION CONDENSER. 


“Mr. Robertson, the borough electrical engineer, Salford, who has only 
recently come south from Greenock. — In his remarks Mr. Robertson 
admitted his Scottish origin, but could not deny his recent con- 
version among the genial spirits of Cottonopolis to the ways of the 
English. He remarked that the name of Dr. Ferranti always com- 
manded admiration and respect in all parts of the world. "The firm 
also was essentially British, and in that connection he thought that 
the war would convince those buyers of the folly of purchasing 
abroad for the sake of a mere 5 per cent. difference in price. Without 
wishing to boast, he could safely say that he had not gone abroad for 
any of the plant which he had had occasion to purchase. aya 

'The whole of the programme was contributed by members of the 
Ferranti staff, including Messrs. Chapman, Gradwell, Sandiford, 
Fenton, Morris, Hilton, Mackay, Dawson, Bradbury, Sidebottom, 
Crawley, Campbell and Flitcroft ; with Mr. Greaves at the piano. 


APPLIANCE SALES. 


The following article reproduced from “ Edison Life," Boston, 
U.S.A., makes interesting rea-ling : 

The appliance sales for the month of December, 1914, were 
better than could have been expected, taking into consideration the 
general business depression and the effect of the European war on 
our trade. Practically every appliance showed increased sales over 
Jast year. The total money value of the sales being, of course, 
affected by the fact that the publie bought the cheapest type of an 
article that they could, and also by the fact that the manufacturers 
have in many cases reduced the list prices of the articles sold this 
year. In spite of this, however, our total sales for December were 
in excess of £3,600, showing a gain over last year of nearly £200. 

For the last nine months of 1914 the increase in sales was very 
satisfactory. The per cent. of increase in money was about 22 per 
cent., and in appliances sold about 50 per cent. over the correspond- 
ing months of 1913. n ic Do A = OS 
APPLIANCES Soup (Nine V 
MS £1,677 | ° iV Rd £2,465 
Estimated earnings worked out on a yearly basis of estimated 
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A TYPICAL AMERICAN SHOWROOM. |, 


sales and lower than the average figures used” throughout the 
country :— 


LOTR eessen . £7,307 | IO E ET . £11,380 
INCOME FROM NALES. 

1015-5: estes .. £12,023 j 1914................ £14,631 
ToTAL KILOWATTS. 

&1913 ............ . 2925 | 1014. hom rt 4,523 

Wome notable gains during the year were as follows :— 

° 1913. 1914. 
Trons eee Den pre tut DER ER PNE 22009. ueteris es 4,360 
Grills ..... divis dt oamanee ee — iae BID: russes xe tuis 1,008 
Percolators .............. ern DOR. scorsi es 457 

'Anadiators ........ eee € 340- asses MT 488 

, d Vacuum cleaners ....... —— aces PAO: Veisseesesesna 429 

© Ranges.......... E m di. aosmeteubsmes 49 


Buzz fans ..... KE "OE UM ees 175 
The Needham Store has been" opened at 980, Great Plain-avenue, 
- i s i Needham, Mass, and is in 
some ways the most attrac- 
tive store which we have yet 
opened to the public. (See 
illustration.) It is being 
very much appreciated by the 
inhabitants of Needham. The 
sale of appliances have started 
with considerable display of 
interest, and, inasmuch as 
Needham is not supplied with 
gas, it is believed that the field 
will be a very large one. 


ROPE OPERATED CONTROLLERS. 


The rope-operated controller is a device which, 
although extensively employed on hoists and mono- 
rail runabouts with ground control, frequently finds 
application in other classes of work. The design 
illustrated, which is manufactured by the G. E. Co., 
is largely used on Witton-Kramer hoists, but we 
understand that a number have been supplied for 
the control of meters supported from the ceiling. 
The controller is a standard type, and if desired, in 
the smaller sizes, can have the resistance contain 
iaside the controller casing. It is of the reversing 
pattern with weight return to the “ off " position. 
This design of controller can be supplied to control 
motors up to 25 H.F. on continuous-current circuits 
and l6 m.r. on alternating-current circuits. It i5 
suitabie for series, compound orshunt wound motors 
and, if desired, can be provided with electric braking 
stops. 


RoprE-OPERATED 
CONTROLLER. 
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ELECTRICAL EQUIPMENT 


of every description 
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FERROZOID 
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British-Made Resistance Materials 
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LIONEL ROBINSON, 
3, Staple Inn, London, W.C. 
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MAKERS: 


# HENRY WIGGIN & CO., Ltd., 
8 George Street, Birmingham. 
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PERMANENT 


| 
MAGNETS. 


Magnets of all kinds 
and sizes, suitable for 


MAGNETOS, 
| METERS, 
| TELEPHONES, 
| &c. 
| 
| 
| 


We are able to quote good prices and give short 
deliveries. 


 SCHOLEY & CO., Ltd., 


56, Victoria Street, Westminster, S.W. 


AN EARLY FAN LIST. 


With the frost and snow still on the ground it is something of a 
shock to receive a catalogue of electric fans. The radiator people 
are still hopeful of selling a few more fires before the summer, really 
comes, if it does do so this year. The list in question is onc issued 
by the Edison & Swan Co., and it deals with their'specially-designed 
fans for steamships and trains. We understand that a large number 
of these fans arc in actual'service, The fans are designed for con- 


CEILING (FAN. 


tinuous running, and the material in the wearing parts is of generous 
proportions. The insulation of the windings is, it is stated, capable 
of withstanding the action of sea air and hot climates. Special 
attention is directed to the combined supporting and contact-making 
device. The circuit wiring terminates in an ornamental socket, 
which is provided with plunger contacts similar to those used in an 
ordinary bayonet lamp-holder. By placing a number of these 
sockets around a cabin, saloon or dining car the position of the fan 
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E. SHOWELL & SONS, LTD., 
STIROHLEY, BIRMINGHAM. 


S & 


Drawn and Pressed Work of every description for Dry Batteries. 


“Sole. A gent for the Electrical Trade — 
3, STAPLE INN, 


LIONEL ROBINSON, LONDON, W.C. 


TELEPMONE: Holborn 6323 


can be altered to suit varying requirements. The illustration shows 
» trunnion fan as attached to a rosett» in the ceiling. The supports 
^re sufficiently strong to carry the fan in a horizontal position, so that 
it can be used as a bracket fan on the wall. By means of the swivel 
en trunnion movement the fan can be set to deliver its cooling 
breezes in any desired direction. n 

The standard size is fitted with 12 in. blades and the motors are 
wound for voltages from 50 to 250. "They are supplied with and 
without regulating resistance inthe base. - A separate regulating 
switch similar to that shown in the illustration is offered, this being a 
standard pattern of dimmer switch. It is made up of the well-known 
wedge type switch with three positions, corresponding to off, half and 
full on. In addition to being used for starting and regulating small 


— 


CONTROL OR DIMMER SWTICH, 


DETATL or Fan SOCKET CONNECTION. 
direct-current fans and motors, it may be employed, for, dimminz 
purposes in hospitals, ship cabins, train saloons, &c. It 1s made » 
one size, absorbing up to 15 watts. It will reduce the eandle- power 
of a 30 or 40 watt metal lamp to about 5 c.p., or the speed of » 
standard 19 in. Ediswan fan will be reduced about half. The fact 
that the fans are detachable admits of their being stored during the 
winter months in racks. Md 

a umm m unm UGG eS ee nal 


"“BENCO” LAMPHOLDERS 


a js 
W EATHERPRGDF & HICHLY INSULATED. 
The interiors are heavily insulated and the whole enclosed in 
ae a metal casing. ~ - " g 
8 GOLIATH SIZES FOR HALF-WATT LAMPS. .., 


j 7 TheBenjamin Electric Lid., 1a, Rosebery Avenue, E.C. 
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ROYAL 


EDISWAN 


DRAWN WIRE LAMPS 


THE Expert's OPINION 
ap ERECT 


is usually taken as the “last word” in knowledge, likewise in 
the production of an electric lamp. The work and knowledge 
of an expert is preferred, because nobody else could do better. 


It is on these lines that “Royal Ediswan” Drawn 
Wire Lamps are manufactured. They are made and 
supervised by English employees who have been at 
the same work for many years and become experts. 


By the employment of highly 

Skilled labour and nearly thirty 

years’ lamp making experience 

"Royal Ediswan" Drawn Wire 

Lamps claim to be unexcelled in 
any detail. 


Write for Selling Terms to 
THE 


EDISON & SWAN 


UNITED ELECTRIC LIGHT CO., LTD., 
PONDERS END, MIDDLESEX. 
Tele. : 520 Enfield. ; Telegrams : “ Ediswan Ponders End.” 
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EDISWAN \ 
EVERYTHING 
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TELH AN 


FullylLicensed'under British Patents Nos. 
21513/06, 27712/03 and others. IM, jon 
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and then install 


BELLING 


ELECTRIC FIRES 


throughout, etc., etc. 


(here follows appropriate 


matter). 


l à le SALISBURY Court, Furar Staast, 
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THE 


ROUND TABLE. 


The first Batti-Wallah to give his life for his country is 
Private H. A. Godby, of the H.A C., of Gillespie & Beales, 
Who has just died of wounds received at the front. All honour 
fo the memory of brave men. 


* * * * 


Admiral Riggs, Past-President of the Batti-Wallahs’ Society, 
owner of the good barge “Alde,” and also of a motor car, was the 
hero of police-court proceedings last week. — His adventures 
are told in the following verse written by an " Eve-Witness ” : 


THE DEFENCE OF THE REALM ACT. 
Oh list, ye Batti-Wallahs, 
Attendants of the light. 
With close attention " foller ” 
My tale of candles bright. 


Of how a lordly copper 
Saw a lamp of eight e.p.. 
And swore it was a Whopper 
Which Zeppelins might see. 


The light was in a motor car. 
Just ready for à run: 

And the copper swore that from afar 
It was brighter than the sun! 


The copper served a paper blue 
On the bloke who owned the light. 
And the bloke—well, he is one of you— 
Was in a fearful fright. 


The ease was heard hefore a beak, 
Who decided that the law 

Had been broken by this wondrous freak. 
Which the peeler only saw. 


The owner of the light was fined 
Ten shillings—luckv him— 
And in the future he must mind 
His light is much more dim. 


He was not contumacious, 
Or the penalty—so saith 

The magistrate sagacious— 
Would have been instant death. 


The police constable, in giving bis evidence, said that the 
lamp was using 12 volts, and the defendant said it was 8 candle 
power. Wherefrom the following equation, worked out sub- 
sequently by the same Eve- Witness, results :— 

12 volts-+8 c.p. TM 
F= EA P =f 10 shillings, 
Where F=the fine the defendant expected to pay and f the fine 


he was let off with. 
* * * * 


While wiiting of Batti-Wallahs, we are reminded by a p.c. 
that the annual dinner has been definitely postponed. Much 
to the relief of the Entertainment Secretary. 


No. 32.—" Igranic " 
patent Rotor Starter 
for 3-phase motor. 
Auto, no-volt and over- 


rotor starter extant. 


i reauired. The aim. ELEOTRIC CONTROLLING DEVICES Speed venation: Ont 
piest cnd soundest GRANIC ELECTRIC CO., LTD., LONDON & BEDFORD. iate. infallible interlock. 


THE SHIP CANAL WATERS. 
Tune: «The Mountains of Mourne.” 


Sung by E. H. MILLER at Ferranti's Staff Dinner, 1915. 
Words by Hirp. 


Now Manchester € ‘ity 's a wonderful place, 

And a Manchester man can be told by his face; 
Its just a bit grimy, with smuts here and there, 
It is round at the top, and the bottom is square, 
He can tell you just all that is known about brass, 
But I never heard one of them flatter a lass ; 
They know two and one will always make three, 
Where the Ship Canal waters rush down to the sea, 


Now Manchester scenery is greatly admired 

By folks who've seon everything else till they're tired, 

For Pendleton's woods and Longsight's sweet. cells 

Give a rare combination of sound, sight and. smells. 

Though talking of smells, [ should be very loath 

To sav which I thought was the hest of them both ; 

But if it's smells that vou're wanting, why, then you should be 
Where the Ship Canal waters rush down to the sea. 


The gentleman vonder a wish has expressed 

To know how the fine ladies in. Manchester dress, 

Well. if vou'll believe me, they're covered with clothes, 
From the shawls on their heads to the clogs on their toes, 
There's nothing “ Maud Allen” about them at all, 
Though they mostly wear hats when they go to a ball, 
For theyre under the eve of the Watch Committee, 
Where the Ship Canal waters rush down to the sea. 


In Manchester how, since the trouble’s been on, 
The bag-pipes are plaving the blessed day long, 

. Sixty thousand good men we have sent to the war, ` 
And if they should need them, will send them some more, 
Though our streets may be lacking of beauty and grace, 
There's eourage and. stubbornness stamped on each face; 
It's the heart of the home, of the brave and the free, 
Where the Ship Canal waters rush down to the sea, 

* * * * 


One of our contemporaries this week remarks :— 

We imagined that the mythical beauties of “ dirt-cheap water power ” 
were understanded even of the people... , 

Just so, nevertheless and notwithstanding ! ! 


te] 
* * * * 


The Roll of Honour of the British Aluminium Co. is being 
distributed in an appropriately decorative and patriotic form. 
It contains the names of 460 of the employés, including 22 of 
the directors and staff, but not including 85 names of men who 
Joined the Colours after the list was completed. It is a proud 
record of any industrial undertaking to send nearly 600 men to 
fight for King and Country. 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). © Mr. W. G. Pickvance ( Wrexham). 
Mr. H. F. Street (Southampton) — Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Ezr- 
Mr. A. 5. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Hford). 

bone). ! Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading), | Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). | Mr. H. A. Nevill (Wakefield), 
Mr. 5. T. Allen (Wolverhampton). | Mr. Frank Ayton ( [pswich). 
Mr. F. W. Purse (Carlisle). | Mr. C. N. Hefford (Leeds). 


[IC 
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No. 38.-''lgranic " ULIS 
patent Combined 
Starter and Shunt Field 
Regulator for D.C. 
Motors. Particularly 
useful for control of 
fans, pumps and ma- 


one handie to manipu- 
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care and refined taste in their selection. In the majority of cases the 


fittings are, we gather, generously stocked and are exhibited in the 
| T | 


IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


. Control Pillars 
Distribution Boards 
Main Switchboards 


Anrisric Design or LUMINOUS 
RADIATOR. 


2- 


ADJUSTABLE LAMP FOB 
Illustration shows our Standard HOSPITAL SERVICE. 
Cast-iron Mining Pillar suitable 


for pressures up to 3,300 volts. 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HgAD Orrics: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: '' SIEMBRALOS, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, B.C. 
Telephone: Crry 5350. Telegrams: “ SiguoToR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BirMincHAM—Central Ho., New St. MANCHESTER—196, Deansgate. 


PRETTY DESIGN OF SEMI-INDIRECT 


Bow. BRACKET. 


Bristo.t—30, Bridge Street. NEWCASTLE—64-68, Collingwood 
CarpirrF—89, St. Mary Strest. SHEFFIBLD—22, High St. (Bldgs. 
GLascow—66, Waterloo Street. SouTHAMPTON—46, High Street. 


Branches in Princig:al Towns Abroad. 


| 


NEW VERITY LIST. 


We understand that the whole of the fixtures illustrated in the 
second edition of Vol. IIL. of Verity Fittings Catalogue are designed 
by the company's staff, who are entirely at the dispoal of clients 
for further desizns and advice on illuminating problems. Special 
attention may be called to the hospital section, in which a very com- 
plete series of designs is catalogued. The developments of semi- 


a 


, . a ADAU cr Fittixt. 
Wepcwoop BOWL, INDIRECT FITTING. Wepawoop BOWL, INDIRE 
LIGHTING BRACKET FOR ATTACHMENT TO POLE, 


WITH OVERHEAD SUPPLY. . ss make 
company's fixture galleries. This catalogue will doubtless max 


; arly appi 
S (n a strong appeal, and interested readers should make an ear!) 
indirect bracket lighting, by means of Wedgwood willow pattern "RS 


, or cation for one of these handsome books. 
screens, will also be of interest. The requirements of the various dpud EPUM EB MINER a run 
countries have been studied and the majority of the fixtures illus- T TD 
trated can be adapted almost immediately for the requirements of I E R R A N l í 
the Canadian, South American and Continental markets. n NC 
The catalogue has been put to a somewhat severe test by assuming c 
that a contractor has an inquiry for a Tudor house. Starting with 


iid pe ean 

R8, 
the entrance hall, fixtures were found in harmony for every room in SWITCHGEAR, TRA NSFORMEBS, iiie. | 
the house. Fixtures for every purpose and in all the known classic ELECTRIC HEATING & COOKING ARA 


styles arc illustrated, the designs and execution showing extreme Write for Binder N^ —— —-— 


entral House, Kingsway, London, w.C. 


3 o hiany ae a P = nnd 
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- E A ^ 6lectric & General 
* Works, LY 


15, Victoria e/fpeot, Li ondon, S W 


Horn-type Line Sectioning Switches up to 60,000 Volts. 


Electrical Apparatus up to 80,000 Volts & 4,000 Amps. 


Telephone: 5223 VICTORIA. Telegrams: *GABIONAGE VIC LONDON.” 


WHITEHALL CAFE, DERBY. the architect for this imposing building and the cinema hall adjoining 
the café. 7 
Mr. T. P. Wilmshurst, borough electrical engineer of Derby, is to The electrical equipment, which was all supplied by the British 


be congratulated upon the continued growth of electric cooking in Electric Transformer Co. (Lt:.), London, at present consists of 54 


STORE 


2 


NEN FT.: Marble 1 tee 
Food HEEN 
Lift 5 S Q 


r3 > 
E T. gi E d eqs Fic, l.—PrAN or KITCHEN 
A RY COOK aq ^ 
l DATE l AT WHITEHALL CAFE, 
$ lOO Cake Shelves | sy PET: — DERBY, SHOWING GROUPING 
GOD ae NE A LLIA, COLIMA n e e ~ — |] . m Pi à 
ESTEE) z | j f OF THE PRINCIPAL PIECES 
=A ——À eif tI III PUO a ER CORO TEN | OF APPARATUS, 
Sinks zi and Oo : i * a hg 
3 | Dispatch Counte a Staff REPRESENTING A TOTAL 
r PM X . ù 
zy] | Chefs Table KITCHEN SN oe mc CAPACITY INSTALLED OF 
"LL. mS oom - - 
Z M 2Single X & Double Ovens Toasting I: | ABOUT 0 Kw. 
E an 12 Boiling Plates % i Single » Grill 1: 
v Lad] i 
A a 9990999000) NACINE ; S 


v Street Front 


his area, as is shown by the illustrations which we reproduce of the standard “ Tricity " hotplates, all of which are operated from indi- 
electric kitchen in the above café. The whole of the work has been cating control panels, which have separate On and off switch and 
carried out under the direction of Mr. T. H. Thorpe, Derby, who was fuse, the hotplates being interchangeable. Eighteen are for boiling 
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Manufacturers of 


PHOSPHOR BRONZE, 


GUN METAL, MANGANESE BRONZE, 


Brass and Gopper 
Ea Tubes, Sheets, 

Asi TM Rods, Wire, and 
ya CASTINGS. 


5 PHOSPHOR TIN. 
Ss PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK, 


purposes, and the remainder for operating two double ovens and 
four single ovens. There are in addition two 24 in. by 12 in. 6 kw. 
radiant grills, end a carving table, 5 ft. by 2 ft. 2in. by 2 ft. IO in. 
high with hot cupboard, and two carving dishes loaded to 7 kw. 
maximum. The general arrangement was set out by Mr. F. $5. 
Grogan, of British Electric Trensformer Co, (Ltd.), in conjunction 
with the manageress of the cafe, Mrs. A. Etheridge, and the details 
will be seen in the plen view of the kitchen shown in Fig. l. 

In Fig. 2 et the far end will be noticed the grill installed for meat, 
and on the adjacent table on the left of the illustration are shown 12 
boiling plates, together with two single ovens opposite the chef's 
table. On the adjoining table two double ovens and two single 
ovens are grouped for the use of the patissier, who makes the whole 
of the cakes, rolls and pastries for the restaurant, and also for the 
shop attached to the café. At the fer end of the kitchen, and seen 
on the right, are the washing up sinks. 

Reference to Fig. 3 shows this same group of ovens, and in the 
background on the right the second grill, which is retained for all 


EDISW AN 
EVERYTHING —ELECTRICAL 


(See Advt. on page xx.) 


tos.tirg work. On the left hand of the illustration on the opposite 
side of the kitchen are four hotpletes, with the necessary water urns, 
and weter jacketed coffee and milk urns, these being immediately 
behind the tee despatch counter. The carving table, which is in the 
centre of the kitchen, was installed here temporarily, but has since 
been removed to the restaurant. The electrical arrangements have, 
we understend, worked so satisfactorily that extensions are at the 
moment in hend for the equipment of the basement floor with four 
further ovens and two further grills. It is hoped that this addition 
will be opened during the next week or two. 

The business of the café has during its first two months working 
far exceeded expectations, and this result is undoubtedly due in a 
large degree to the appointment of Mrs. Etheridge, who has not only 
had West End (London) experience, but was for a time associated 
with the " Tricity " House, London. The café is illuminated by 
indirect lighting, and its cosyness makes it an attractive rendezvous 
in Derby. The supply pressure is 230 volts, and the installation is 
balanced on the two sides of the three-wire system. There is also a 
duplicate service carried into the meter room with three-pole throw- 
over switch. 


ANENT FITTINGS FLEXIBLES. 


Electrical engineers, contractors and others engaged in the trade 
should note that the G.E.C. has decided to increase the factor of 
safety as regards tensile strength of the flexible cords used in all its 
electrie light fixtures by discontinuing the use of Nos. 38 and 40 
gauges, and using such a number of strands of No. 36 gauge as. to 
give an equivalent section in solid copper. 


4 ‘sa v =. &B 


Fic. 2.—WHITEHALL CAFE, DERBY. VIEW or ELECTRIC KITCHEN LOOKING TOWARDS LARGE GRILL. 
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Pope’s Elasta Lamp is sold on generous terms—there’s 
a good margin jof profit. The value in the lamp is 
quite exceptional. It has the toughness, durability 
and high efficiency which mean economy and satis- 
faction to the user. Place a trial order, compare your 
profits and observe the invariable satisfaction it gives. 


Pope's Elasta will build up for you profitable trade. 


We have a comprehensive "MA Pope's Electric Lamp Co., Ltd., 
list of Carbon Lamps. Have || Hythe Rd., Willesden, London, N.W. 
you had your copy? If not, 


: Remember, they infringe no patents 
write to day for one. 


and our indemnity holds good. 


Fra. 3.— WHITEHALL CAFE, DERBY. | ELECTRIC! KrTCHEN,sHOWING CARVING TABLE AND OVENS. 
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INGRAM'S 


Indiarubber Gloves & Gauntlets 


.FOR ELECTRICAL PURPOSES. — ___ 


ABSOLUTELT 


NON-CONDUCTING Made In ALL SIZES and 


ORDINARY STOUT SUB- 
STANCES to suit varying 
Voltages. 


BEST QUALITY 
INDIARUBBER. 


= AN GRAMS 


PRICES ON APPLICATION. 


Manufacturers— 
J. G. INGRAM & SON, Hackney Wick, LONDON, N.E. 


A NEW SIMPLEX FITTINGS LIST. 


Section F of the trade literature issued by Simplex Conduits is a 
convenient size of publication which will be found very handy for 
desk use. It deals with art fittings, signs, shades and heating and 
cooking apparatus. The fittings section is prefaced by an interesting 
article dealing with the question of design and its relation to electric 
light fittir gs. The notes in this artic'e th:ow arew light on the subject, 
"and they may be perused with profit by contractors and dealers. 
The opening pages of the catalogue are devoted to the Simplexunit 
system of electric light fittings, a scheme whereby with a minimum 
number of unit parts it is possible to build up plain or multi light 
pendants and table lamps. The electric light user is given a wide 
and varied selection of fittings. Many of these are in exquisite taste, 


A SIMPLEX DESK CATALOGUE, 


and the price is such as should appeal to the middle-class buyer, 
The public still has a liking for drop light electroliers and similar 
ceiling fittings ; therefore it is not surprising to find that a considerable 
portion of the catalogue is devoted to this class of material. The 
section dealing with semi-indirect fittings has been considerably 
extended, and will be found to contain a number of inexpensive but 
extremely pretty and ornamental fittings. A line of indirect lighting 
fittings is also included. | 
In the sign section there is a considerable variety from which tke 
shopkeeper can select, and his choice is not limited to outside signs, 
there being a number of interesting forms of hanging signs for shop- 
window service. These are so designed that the source ot illumina- 
ven i the goods in the shop is screened behind a metal panel which 
possible to bring the light source 


at a much lower level, for instance, in a lofty window, and thereby 
economise in the size of the lamps used for lighting the goods. An 
alternative arrangement is the suspension of a similar sign high up 
in the window (which in this case will be somewhat shallow) slightly 
below the level of the fascia. From the illustrations given of this 
type of sign it would appear to be a very popular form. The heating 
and cooking section contains prices and particulars of a varietv of 
Simplex individually heated uetnsils, cookers, fires and radiators, 
upon which we have commented specially in previous issues, 


REFRIGERATING PLANT. 

The convenience of the electric motor for driving refrigerating 
plant is becoming appreciated, and electric drive is being adopted for 
the driving of refrigerating machinery for equipments up to 2,100 H.P. 
for drying the air in blast furnaces and the small plants requiring a 
few horse-power installed in connection with meat warehouses. In 
the selection of the electric plant, efficiency and cost are eonsidera- 
tions which have to be taken into account, but the matter of greatest 
moment is reliability. "The failure of the electric motor, steam engine 
or other source of power may involve the owner of the plant in a 
heavy loss due to the dcterioration of the produce in refrigerating 
rooms. The satisfactory operation of “ Witton " motors for driving 
refrigerating plant is evidenced by the following communication from 
the purchaser of the plant which is shown in the illustration. The 
motor has a capacity of S H.P., and drives by belt on to the fly wheel 


Sup.“ WITTON ” Motor DRIVING, AMMONIA REFRIGERATING PLANT AT 

a L d KIRKCALDY. 5 
of an ammonia refrigerating machine for chilling and storing |10 
bullocks and 20 sheep in the Central Fleshing Department of the 
Pathhead and Sinclair Town Co-operative Soriety (Ltd.), Kirk- 
caldy, N.B. :--- 

“The motor with the starting panel was supplied hy the 
General Electric Co. (Ltd.), and has never given any trouble 
whatever since the plant was installed some six years ago. It 
is not an uncommon occurrence to have trouble with motors 
driving direct on to refrigerating compressors which are single 
acting, as a maximum load takes place on the first two or three 
strokes, and it is often necessary to fit fast and loose pulleys E 
the compressors in order to allow the motor to get up to spec 
hefore putting on the load of the compressor. The motor. 
however, has never shown any hesitation in starting up at any 
time, nor has the starting rheostat given any trouble. "mE 

This testimonial speaks well for the reliability of the “ Witton 
motor. In small plants where there are but one or two motor 
installed reliability is of greater importance than in large plants, 
where there may be a great number of motors, since in the latter ease, 
should one break down it can be replaced temporerily by à machine 
taken from a situation where its presence is not of immediate m- 
portance at the moment. 


ageaear TRY 


a BENJAMIN 


STEEL REFLECTORS 5 REFLECTOR FITTINGS. 


Expressly designed for use in Foundries, 
Mills, etc. The standard equipment for 
this work. Send for data. nits 


ff 


V 
the Benjamin Electric Lt. ta Rosebery Avenue LC monasi 


TL 
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What's in a name? Not much say some people: but we 
should like to qualify the answer to the question. If “not much” be 
taken as a mere composition of letters, then there is really nothing in 
it. But if, on the other hand, the name signifies a certain thing and 


the quality of that thing, as inseparable from the article which it describes, 


and parcel of the article and is a reflection, so to speak, of its merits or 
otherwise, Western Electric is the name of Cables and Telephones 
of unquestionable quality. -In seeing that name the public can be 


confident in the knowledge that the manufacturers can be depended 


then a name is of the utmost importance. The name then becomes part 
upon to give every satisfaction. 
| 

| 


Western £Eecfeié Company liid 


BRANCH OFFICES § STORES : 
BIRMINGHAM GLASGOW LEEDS. 


And at 
SYDNEY JOHANNESBURG BUENOS AIRES, 


Representative at MANCHESTER. 


Agents for INDIA: Jost's Fans & Engineering Co., Ltd., Bombay. 
» COLOMBO: C. A. Hutson & Co. 


— —————— ——MMM —ÀMM ———— M ee 


"REYROLLE" GEAR 

TO HOME OFFICE RECOMMENDATIONS 

pr DISTRIBUTION | 
25 BOXES 


AND 


FUSES 


(25 amp. to 400 amp. ways). 
Also 


MANUFACTURERS OF 
Ironclad Switchgear, 
Motor Starters, 

ONG panels to any 
Wall P lugs, | | requirements. 


For 


Explosion-Proof 


Mining Gear 


(3,000 Volts). 


Supplied as 
. single units or 
switchboards 
made up of any 
| number of 


Shipyards, Factories, &c. 


EYROLL. 


HEBBURN-ON-TYN E. 


Dr. 


& CO., 
LTD. 
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The Magic Cleaner 


"HE New Model ''Magic"' Suction Cleaner ‘is 
not an American Toy, but a substantial 
and highly efficient machine—thoroughly 


re- 
liable in every phase of its utility. 


It is the only machine of its kind for which 
actual All-British production can be claimed. 


Write for reduced prices. 


n————————————  É HB 
Why Support Uncle Sam ? 
EE A: DEEP 


MAGIC 


LIMITED, 
Farringdon Avenue, 
LONDON, E.C. 


SIEMENS WATERTIGHT DOOR INDICATORS. 


“ When the number of watertight doors in the main transverse water- 
Light bulkheads at or about the stokehold level in the machinery space 


A Form or Watertight Door INDICATOR. 


exceeds five, excluding the watertight doors at the entrances of tunnels, all 
watertight doors situated below the load water-line shall be capable of 


Printed and Published by GEORGE TUCKER, at the Editoria! Printing 


e iain 
and Pubilshing Offices, 1. 2 and 3, t LONDON. 
Frrpav, FEBRUARY 25, 19] A SALISBURY Court, Piast Steast, in the City o 
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being simullaneously closed from a station situated on t 
their opening and closing shall be indicated at that station, The 
simultaneous closing of these doors shall be preceded by a warning sound 
signal." —The Convention for Safety of Life at Sea, 


The above regulation is, we underst 
Siemens indicator when used in conj 


closing the doors. The indicator consists of a teak case fitted with 
and enamelled front on which is a plan view of the various decks 
showing the watertight bulkheads. The positions of the doors are 
indicated on the plan by means of small circular windows fitted with 
ruby glass. Electric lamps situated behind the windows are lit by 
means of special switches operated by the doors when closing, so that 
the windows are illuminated when the doors are closed. Two lamps 
are provided for each window as a means of safety in case one lamp 
should fail. A window, illuminated by a lamp fed from the same 
circuit as used for the door switches, is also provided to indicate 
when the current is on. The switches operated by the watertight 
doors are contained in watertight cases and are strongly constructed. 
They are operated by levers which are moved by the doors when 
closing. 


he bridge, an 


and, fully complied with by the 
unction with suitable means for 


TRACTION LAMPS IN A PRINTERY. 


Many printing establishments accommodate a quantity of the 
heavy printing plant in positions which give rise to a certain amount 
of vibration when the machines are running. In such conditions it 
is sometimes difficult to get electric lamps the filaments of which will 
remain intact for many weeks together. The ordinary type of lamp 
will give trouble perhaps, because it has not been made to withstand 
vibration. Messrs. F. W.. Potter, Printers, Bishopsgate, London, 
E.C., have written to the Edison & Swan Co., stating that when 


METAL Lamps iN A LONDON PRINTERY, 


metal filament lamps were first put on the market they proved un- 
suitable for use in close proximity to fast running printing machines. 
After making several experiments they have settled upon the Roval 
Ediswan traction lamp as being the most suitable type of lamp for 
their purpose. They state that they have proved highly satisfactory 
as to stability and illuminating power. 

The adjoining illustration shows a view of these lamps installed 
over printing machines at Messrs, Potter'a works. They are sub- 
jected to the jar of the machines when running, and are also 


frequently struck accidentally during the course of printing 
Operations. 


LEWIS’S TO LIBRARIANS AND GENERAL READERS. 


The Quarterly List of Additions is sent post free Cl RGU LATI N G 


regularly to any address. It is a Classified and Annotated Guide to 


ELECTRICAL, MECHANICAL & GENERAL ENGINEE 


Rew Works and Rew Editions can be bad from t 
SUBSCRIPTION, Town or Country, from ONE GUINEA. 


SCI ENTI FIC 136, GOWER ST., & 24, GOWER PLACE, LONDON, W.C. 


Telegrams: “ PUBLIOAVI?T, EUSROAD, LONDON." 


the Scientific Publications of the previous three months. 


RING TEXT BOOKS & TECHNICAL WORKS. 


he Cibrary immediately on Publication. 
READING ROOM open Daily to SUBSCRIBERS. 


Telephone: MUSEUM 1072. LI BRARY. | 
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THE 


ROUND TABLE. 


Event OF tHe WEEK.— Gunton's Gurkhas in Hyde Park. 
* * * * 

HE: Have you any vices ? 

SHE: No, but I use the Vice Lamplock. 
* * * * 


The “ Efficiency Magazine " is so efficiently arranged that an 
article commencing on p. 1 turns over to p. 2 under another 
article which has nothing to do with it, and concludes in an odd 
corner of p. 3 under a column and a-half of guft entitled “ Crack 
of the Whip Management." Some crack of the whip is needed 
around the man who made up these pages ! 

* * * * 


The annual general meeting of the Batti-Wallahs’ Society 
will be held at Victoria Mansion Restaurant, Victoria-street, 
London, S.W., on Monday evening next. The president for the 
ensuing year will be elected and also members of the com- 
mittee. Members are earnestly requested to attend to thank 
the parting president, Mr. J. F. Avila, who has had a most 
successful year of office, and to welcome his successor, whoever 
he may prove to be. 

* * * * 

Our old friend W. A. Brown, for many years distribution 
engineer, St. Pancras Borough Council, was this week made the 
recipient of numerous presents on the occasion of his forsaking 
municipal life for the strenuous paths of commerce in the 
service of Pirelli (Ltd.). At the monthly meeting of the Round 
Table Club, held on Monday last, Mr. Brown was appropriately 
toasted upon his assuming the copper bonds of salesmanship. 
[Barallet seconded the resolution in a speech which would have 
been apropos had he not have been in the reverse. | 

* * * * 

It is hoped that every Generator will be on his bedplate for 
the final test run of the session on Friday, 12th inst., at the 
Café de l'Europe. The agenda for the Annual Wrangle reads 
as follows :— 

l. Minutes of the previous Wrangle. 

2. Hon. Scribe's report for the year. 

3. Hon. Slot's report aud balance-sheet, with any other suitable 
remarks he may have to make on safeguarding the finances of the 
society during the period of the war and after consultation with the 
Chancellor of the Exchequer. 

4. The election of officers for the session 1915-16. n 
The Boosters make the following recommendations :— 

(a) As Chief Generator—J. T. Corneille. 

(^) As new Booster—W. A. Brown. 

(c) Hon. Slot. This honour is left to be wrangled for. 

(d) Hon. Seribe—Ditto. , 

5. Any other contentious matter which may be acting as a cause 
of super-excitation on the field circuit of any generator. - | 

(Contributions for this item will be most gratefully received.) 

* * * * 
Our Encyclopædia. ew 

Contributions to this section (in the shape of definitions 
of well-known electrical objects) are invited from the witty 
members of the industry. Hot plates will be awarded from time 
to time for the best efforts. 

D. C. TurBo-GeNneRATOR : A machine with a past, valueless 
48 à present, and without a future (try A.C. Turbo-generator). 

AS ENGINE: A mechanical monstrosity, of which it has 
been rightly said that the connecting rod is often in doubt as 
to the direction it was intended to take. . 

CENTRIFUGAL Pump: The practical embodiment of the 
Science of rotating squirts. - 

Watkin Swit cg : Ohm’s Law exposed. 
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, The Isthmian Canal Commission will regret its parsimonv 
in placing an order with a German firm of crane builders for 
two 250-ton floating cranes at a price £66,000 below that of the 
only British tender, that of Cowans, Sheldon Co., Carlisle. 
According to the current issue of ^ Engineering," the jib 
collapsed under a test load of 190 tons. The Commission 
accepted the German tender upon’ price, and the experience, 
facilities and reputation of the firm in question. It ^ was 
unquestionably the best of those received,” according to the 
Commission report. As our contemporary remarks, the 
photographs of the collapsed crane will probably have altered 
this opinion. The views are an object lesson in bent iron work. 
The crane ought to be returned to Germany for the making of 
iron crosses, Ps * * — x 


The Edison & Swan Company seldom do things by halves, 
Now that it is an established fact that the * Queen Elizabeth ^ 
can deliver a ton through a distance of 90 miles In about 12 
seconds they'have evidently decided to establish an “ ordnance ” 
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DRAWN WIRE LAMPS. '; 


A STRONG & PENETRATING uicn" 
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! 
mused 


despatch department for their famous lamps. We recently 
reported that these were shrapnel proof, and the illustration 
shows that thev are shell proof, so that customers within 20 


miles of Ponders End can now expect ex-express deliveries ! 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham). 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). i 
Mr. T. Roles ( Bradford). | e H. di eee (West Ezr- 
. A. S. Blackman (Sunderland). ^ tlepool). 
a C. S. Davidson (Barnes). Mr.J.W. Beaucham p{ Wost Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 
bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). | Mr. C. M. Shaw (Worcester). 


Y | i kefield). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wa i 
Mr S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). Mr. C. N. Hefford (Leeds). 


All enquiries concerning 


PLATINUM 


should be sent to 


J. BLUNDELL & SONS, 
GOLD, SILVER & PLATINUM REFINERS, 199, WARDOUR STREET, W 


* Golsilplat, Ox., London.” 4746 Gerrard. 
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Part of email! Motor Shop, Stafford Works, 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
HBAD Orrics: CAXTON HOUSE, WESTMINSTER, S.W. " 
Telephone: GERRARD 860. Telegrams: ''Sir&uMBRALOS, VIC, LONDON. 
Supplies Dept. : 38 & 39, UPPRR THAMES STREET, B.C. 
Telephone: CrTv 5350. Telegrams: “ Stguoron, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 
BirMINGHAM—Cen tral Ho., New St MANCHESTER— 196, Deansgate. 
BRisroL—30, Bridge Street. NEWCASTLR— 64-68, Collin 
CaRDIFF—89, St. Mary Street. SHEFFIRLD—22, High St. 
GLasGow—66, Waterloo Street. SouTHAMPTON—46, High 


(Bldgs. 
Street. 
Branches in Principal Towns Abroad. 


A NEW MECHANICAL FILTER. 


With the view of mecting the requirements of comparatively small 
users Mather & Platt have now placed on the market a new type of 
filter specially designed to fulfil the conditions met with in the water 
supply of public institutions, country mansions, tea and rubber 
estates, &c., where a cheap and efficient plant for the purification of 


—Ó— 


Fra, 1 —Sxrcrtox. THRovau MECHANICAL FILTER. 
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the water supply is just‘asmuch a necessity as in the case of munici. 
palities and'large works. 

The new filter is constructed on the mechanicel principle, the 
old-fashioned method of purifying water being by means of sand 
beds. The passage of water through a bed of sand is not in itself 
effective for intercepting and destroying bacteria. This is accom. 
plished. in. the case of open sand filters by allowing the water to run 
for a considerable period, forming a natural gelatinous film on the 
surface of the bed. With mechanical filters this film is formed by the 
addition of a solution which coagulates the fine particles in the water. 
Mather & Platt have recently patented an apparatus for passing into 
the water supply an exact percentage of the required coagulant, the 
percentage remaining the same irrespective of the quantity of water 
passing through the apparatus. 

The new filter is illustrated in Fig. l. Its construction will Fe 
understood by reference to Fig. 2. The water enters at the top and, 
after percolating through the filtering media, passes through the 
nozzles into the cast-iron base, and is delivered through the clean 
water pipe and valve. A feature is the design and arrangement of 
nozzles which are fitted into the base. They are of phosphor bronze 
with copper perforated domes, and give even distribution over the 
whole bed when filtering and during the washing operation. They 
are screwed in from the underside, access doors being provided so 
that any nozzle may be taken out, examined and replaced without 
disturbing the filtering medium. For supplying the coagulating 
solution a small copper tank is provided which normally holds one 
day’s supply ; this tank is secured to the pipes as an integral part of 
the filter. It is fitted with special valves, a sight glass and regulat- 
ing jets, by means of which the required quantity of chemical is 
admitted to the water. Several of these regulating jets are fitted, 
each to give varying proportions of solution, and when it is desired to 
change them one jet can be substituted for another in a few seconds, 
To control the supply of solution according to the rate of flow. 
Mather & Platt have introduced an adaptation of the Venturi tube 
which ensures that the supply of chemical shall always be in direc. 
proportion to the water supply. It has no moving parts, the action 
being hydraulic and positive. 

The new filter is complete and can be readily transported and 
erected in any convenient position without special foundations or 
specially skilled labour. It can be mounted on a motor waggon or 
other vehicle and, connected to a pump driven off the main engine, 
enables pure water to be instantly attainable at any time or place 
where there is a water supply. This would be a great advantage to 
troops and gangs of workmen engaged in out-of-the-way places where 
the water is often of doubtful quality. A catalogue relating to thi: 


new small filter can be obtained on application to Park Works, 
Manchester. 


CLEAN WATER 
jv GLASS 
i ' 


Tia, 2.—GENkRar. VIEW or MECHANICAL FILTER, 
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To Manufacturers: 


d e e J?Í Ivory 
Y Inoid eee 
orn 
The New All-British Product Mala chite 
is a substitute for Vulcanite 


Non -inflammable, non-conducting, a 
perfect insulator. TIn extensive use for 
Buttons, Piano Keys, Carriage Fittings, 
Pencils and Fancy Articles. *| Invalua- 
ble for Telephone Accessories and for 
all kinds of Electrical Fittings and 
Appliances. fi Manufactured by SYRO. 
LIT, LTD., at Stroud, Gloucestershire. 
Address Enquiries and requests for Sam- 
ples to Sales Office, 69, Mark Lane, 


Syr olit Ltd, 


Price 3s. 6d. net. Fully Illustrated. 


The Elementary Theory of 
Alternate Current Working 


BY 
Capt. G. L. HALL, R.E. 


"REMIS 
THE “ELECTRICIAN " PRINTING & PUBLISHING COMPANY, LIMITED, 
1, 2ùnd 3, Salisbury Court, Fleet Street, London. 


a 
E. SHOWELL & SONS, LTD., 


_STIROHLEY, BIRMINGHAM. - 
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Drawn and Pressed Work of every description for Dry Batteries. 


3, STAPLE INN, 
LIONEL ROBINSON, 75.5 NN 


COM NOR: 
Sole Agent for the Electrical Trade -— 
TBLEPHONB: Holborn 6323. 
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f late years there has 
been a retrograde 
tendency in the design of 


small Ironclad Switches. 


Everything has been sacrificed to 
cheapness. Bases have often been 
made of porcelain, which has an 
unfortunate habit of cracking 
have been 
skimped and rated far in excess 
of their proper current carrying 
have been de- 
pended upon for carrying the main 
current; coupling bars have been 
far too fragile, and operating 
spindles badly adjusted and far 
from rigid. 


The SIMPLEX Ironclad Switch 
illustrated below has none of 
these defects. It is a really 
good switch, which will give 
long years of satisfactory 
service — and the price is 
reasonable. 


Cover cannot be opened 
when the switch is in the 
"on'' position, nor the 
switch closed whilst the 
cover is open. 


The case has an insulating 
lining, and there isa thick 
rubber gasket between 
cover and case. 


Switches are 'mounted on 
slate bases. a 


List No. 5703. 
Capacity 30 amps. 
Price 19/«- each. 


SIMPLEX CONDUITS, Ltd.. 


Garrison Lane, 


MANCHESTER— 16, Corporation Street, |  LseEDs—96, White Horse Street, 
LASGO Street, |  LIVERPOOL—96, Whitechapel. 

d SWANSEA— 14, Heathfield B reet. 

CARDIFF—4, Westgate Street. 

ABERDEEN—1, Crimon Plage, 


BristoL—11, Denmark Street. 
BELFAST—88, Wellesley Avenue. 
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OHMS 


Keep one of our Departments always 
busy. We manufacture them in the 
form of 


RHEOSTATS 


of all types, values and carrying capaci- 
ties, from the SMALLEST SLIDER to 
the LARGEST LOAD or CALIBRA- 

TION Set. 


BRITISH MADE ONLY 
ISENTHAL & CO. 


(DEPARTMENT 4) 


Denzil Works, Neasden, LONDON, N.W. 


Contractors to the Admiralty, War Office, India Office, 
Colonial Office, and the Postmaster General. 


NEW B.T.-H., RUGBY, LISTS. 


Four interesting lists are just to hand from the press of the British 
Thomson-Houston Co., Rugby. Price list No. 5801 deals with A.C. 
brake magnets suitable for circuits up to 600 volts, 25-50 eveles, 
both two and three-phase. These are offered for use in operating 
the mechanical brakes of cranes, hoists, capstans, winches, and for 
similar purposes where a definite pull through a limited distance is 
required to be exerted. In practice the action of the magnet lifts a 
weighted lover, which relieves the brake whoel of pressure. When 
the current is turned off the plunger of the magnet drops and the 
weight on the lever applies the brake. An air dashpot is included in 
the lever system to minimise shock and ensure steady action. The 
windings are fitted in protected frames, which are, however, not 


rainproof, Magnets for operating in the open can be supplied on 
inquiry. These brake magnets are offered in six different sizes, the 


pull ranging from 25 lb. to 150 tb, The st roke in each case is 2 in. 
— Price list No. 4503 deseribes multi-gap lightning arresters with 
graded shunt. resistance for A.C. circuits. This pattern of arrester 
consists of a number of metal cylinders of non-arcing metal separated 
by short air gaps. Above pressures of 300 volts some of the gaps are 
shunted by a low resistance and the balance by a high resistance. 
With this type of arrester it is possible to provide a selective circuit 
whereby à discharge of any frequency is presented with an easy 
low impedance path to earth. For three-phase circuits the arresters 
can be supplied with a patented multiplex connection which ensures 
equal protection between lines or between lines and earth. 
Price list No. 2256 deals with B.T.-H. D.C. motors of the DR type. 

A complete specification of these motors is given, attention being 
called to the headings of heating, overload, windings, speeds and. speed 
variation, Two types of end. shields with enclosing covers are made 

and have been classiticd as form A, consisting of a single conical sheet 

of metal which can be slipped over the end shield and clamped into 
position, the joints being made with felt packing, and form B end 
shields to take cast metal covers all of which have machined joints. 
The method of enclosure is also classified under the heads of pro- 
tected, enclosed protected, drip-proof, andT pipe ventilated. The 

drip-proof type of motor is suitable for machine tool driving, paint 

mixing machines, pumps and woodworking machinery. ‘Tabulated 
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particulars and prices are given for motors of standard rating for 
circuits from 100 volts to 530 volts. l 

Descriptive list No. 2216 gives interesting particulars of type DR 
D.C. generators. The gencral specification of these machines follows 
closely the lines of the type DR motors referred to in the precadin:r 
parazraph. 


INSULATING BEADS. 


The majority of the manufacturers of electric heating apparatus, 
and especially individually heated utensils, electric fires, hot plates 
and cookers, in which the connections are confined and subjected to 
considerable temperatures, will be interested in the insulating beads 
which Messrs. Hartjen & Co. stock in various sizes. They range 
from 1-50 mm. bore to 5 mm. bore, and we are informed that their 
employment results in considerable economies over the prices which 
are now current for asbestos-covered wire. The use of the beads 
does not impair the flexibility of the conductor, and it is possible to 
carry. the last bead into the porcelain base of switches or fuses, as 
the case may be, so that the insulation is maintained throughout the 
entire length of the bare copper flexible employed. lb. of beads 
of the smallest size referred to above will cover a length of 60 ft. of 
wire, and a similar weight in the largest size will cover a length of 
14 ft. of wire. Messrs. Hartjen state that they are now able to 
resume regular deliveries of these beads and at prices which arc 
practically pre-war figures, plus a small advance to cover extra cost 
of production, freights and war insurance. Holland is, we under- 
stand, the source from which the beads sre obtained. Full par. - 
ticulars and a sample card showing nine sizes of beads will be sent on 
application to Hartjen & Co., Noble House, Noble-street, London. 
E.C. | 
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WEIGHTS AND MEASURES COMPUTOR. 


— — 


A computor has been specially designed to save labour and to 
ensure mechanical accuracy in commercial transactions with foreiga 
countries, as by turning a handle the value of goods offered in the 
currency and measures of one country can be converted into the 
correlative equivalent of the coinage and measures of another 
country. This ingenious instrument, recently patented by Mr. F. 
Neaton-Snowdon, automatically transposes the values expressed in 
the coinage, weights and measures of France and Russia into those 
of others, and also gives at one and the same reading the same 
information in respect to the coinage, weights and measures of 
Japan, America and Canada, making for the two last-named countries 
the necessary corrections in regard to the American gallon and the 
" short." ton. The instrument resembles the familiar date indi- 
cator, and is, it is stated, equally simple in manipulation, it being 
so arranged that by the movement of one of two handles the cost 1 
pounds, shillings and pence of an English lb., gallon or foot can be 
read off in the equivalent units of any foreign measure of weight. 
capacity or length, together with its value in the coinage of its 
country. Tho range of the instrument, as designed for use by those 
whose calculations have to be based on British coinage, is from Jd. 
to 10s. per lb., gallon or foot ; but “ spools " on which the figures are 
printed are in course of preparation and will shortly be available for 
use by those who prefer to take as their value basis the currency of 
their own country. The “ spools” are interchangeable, and a set 
can be used as required with the same instrument. All values have 
been calculated to the fifth place of decimals, on the basis of the 
average rates of exchange prevailing in each of the countries prior to 
the outbreak of the war, and which it is hoped will soon be current 
again. A table of corrections, which also contains much other useful 
information and gives values ranging from 5 per cent. below to o per 
cent. above the basis figures, is, however, sent out with each instru 


ment. The instrument is quite portable, and measures only seme 
J in. by 9 in. 


SLATE 


INIGO JONES & 600. 


Tudor Slate Works, 
GROESLON, R.8.0., NORTH WALES. 


Slates Drilled & Shaped to Speoification 


Manufacturers of every description 0 


SLATE WORK for ELECTRICAL ENGINEERS. 


pins HA URS Lr Lei Ad 


Slate Masons, Turners and Enamellers. 


LT 
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VICKERS 
NTROL PILLARS. 


For the starting and shunt control of motors driving 
machinery where frequent starting and stopping opera- 
tions are necessary. They protect motors against overload 

and interruption of the supply. 


All parts are assembled on to a strong cast-iron framework. 

Live parts are enclosed by means of sheet-iron doors, 

hinged to main frame. Contacts of hard-drawn copper, 
and are easily and cheaply renewed. 


If desired these Control Pillars can be supplied with reversible 
mechanism operated by a separate lever. 


| The Electric & Ordnance Accessories Co., Ltd., 


ASTON, Telephone: 340 East (6 lines). BIRMINGHAM. 


Telegrams: '" EOAÀ BIRMINGHAM.” 


Agents: 


NEWCASTLE-ON-TYNE: T. J. Grainger & Co., 
Edinburgh Life Building, 21, Mosley Street. 
NOTTINGHAM: F. Mans^eld, 197, Station Road, 
Beesto:1, Notts. 

YORKSHIRE & THE TEES: F. MacCallum, Aus- 
thorpe Road, Crossgates, Leeds. 

SHEFFIELD: H. E. Ridley, 19, Vainor Road. 


Agents: 


LONDON: Electrical Department, Vickers House, 
Broadway, Westminster, S.W. 

MANCHESTER: R. Foster, 196, Deansgate. 

GLASGOW: J. & A. Anderson, 231, St. Vincent 
Street. 

MIDLANDS: Bill & Berry, 39, Gt. Charles St., B’ham. 

SWANSEA: W. Ogden Dayson, 1, Mount Street. 
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RECORD CIRCUIT-FREAKERS. 


sound mechanical construction ; 
reliability is, we understand, assu 
rect-current circuit-breakers is of | important feature is the handle, 
carry the normal current continu- the breaker with a rapid break. 
5 per cent. for two hours without undue type," consequently the breaker cannot be held closed under dan. 
ad armatures are adjustable” for tripping at any — gerous circuit conditions. All breakers are stove enamelled, nickel 


plated in parts, and present a smart and handsome appearance. 

Any circuit-breaker can, if desired, be provided with a no-volt or 
reverse current attachment, and a feature of the breaker is that such 
tripping devices are separate units and can be fitted to any existing 
breaker. 

In reverse current breakers a Separate tripping unit is fitted below 
the standard breaker and actuates the release on a reversal of current, 
The overload armature can be made inoperative when desired. 

The reverse trip is a true reverse, and does not depend for its action 
upon gravity or springs. The reverse has a polarised armature 
which is operated entirely electrically according to the direction of 
the current in the circuit. The armature is self-setting and operates 
with about 10 to 15 per cent. reversal of current. It will not operate 
with forward current whatever its magnitude, nor will it operate 
with a sudden rush of current in the reverse direction. 

It is independent of the "bus-bar voltage within very wide limits, 
and the makers claim that it fully complies with the most severe 
specification issued for reverse current breakers for traction loads. 


there are no catches to Wear, and 
red after years of constant use. An 
which is used either to close or open 

The handle is of the “ loose action 


The line of standard Record di 
interest. They are designed to 
ously and an overload of 2: 
heating. Overlo 


A NEW IRONCLAD SWITCH. 


Of late vears there has been a retrograde tendency in the design of 
small ironclad switches. "This view is held by Simplex Conduits. 
They state that everything has been sacrificed to che 
have often been made of porcelain, which has-an unfortunate habit 
of cracking readily ; brass parts have been skimped and rated far 
in excess of their proper current-carrying capacity ; hinges have been 
depended upon for carrying the main current ; coupling bars have 


been far too fragile, and operating spindles badly adjusted and far 
trom rigid. 


apness. Pases 


SINGLE POLE BREAKER WITH OVER- 


SINGLE PoLE BREAKER WITH 
LOAD AND REVERSE RELEASE. 


No-vorr RELEASE. 


current, between normal, full load and 100 per cent. overload, but 
special calibrations can be arranged on application. We gather that 
great attention has been paid to insulation, which is micanite through- 


DovBLE POLE BREAKER WITH OvERLOADMRELEASE, 


out, and all live parts are insulated from the base. 


SIMPLEX InoNCLAD 30-AMP. D.P. 
SWITCH. 


_ Standard The switch illustrated is made by Simplex Conduits (Ltd.), and 
breakers are mounted on enamelled slate bases for screwing to switch- 


| SWI they claim that it has none of these defects. The switch parts are 
board panels, and if desired they can be re-mounted on to the'switch- ^ mounted on slate bases, and the case has an insulating lining, there 
board panel direct. These circuit-breakers are provided with 


being also a thick rubber gasket between the cover and the case. 
eflective magnetie b'ow-outs, which considerably minimise arcing 


The cover cannot be opened when the switch is in the “ on” position, 

and lengthen the life of the breaker. The overload breakers are 
designed for use on traction loads of 700 volts or less. 
The mechanism of the Record circuit-bre 


nor the switch closed whilst the cover is open. It is offered as à 
good sound switch, which will give long years of satisfactory service. 
It is rated at 30 amperes and listed at 19s. 


EDISWAN 
EVERYTHING—ELECTRICAL 


aker"is simple but of 
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Grip Adapio 


; Possesses several distinct features. It is made of a non- 
W absorbent insulating compound of neat appearance: has 
BY heavy brass elliptical- 
D d 
P d 


\ $ shaped contacts which ensure a perfect 
N 
^ ^ 


Connection, and also has an automatic cord 
ment, thus relieving strain on the terminals 


The Benjamin Electric Lia. 


-grip arrange- 
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WOTANTALUMS’ DANCE. years, is quite one of the best of these, and we imagine is in con- 
siderable vogue at the present time. The company have recently 
introduced a patented form of holder which is designed to carry the 

A dance was held at Mozart House, Albion-road, N.E., on Friday, accumulator when it is being charged. The adjoining illustrations 
the 26th ult., for members of the Siemens Dalston staff and friends. show this holder with the tiny battery in position and the circuit 
Owing to the war, fewer social events have been arranged, and asin broken at the completion of the charge. It is stated that reversals 
previous years it had been customary to hold three dances during — of the circuit are not possible with this apparatus, and several cells 
the winter season it was felt that jus: one evening's jollification 
could be excused. A company of about 70 assembled, and under the 
influence of good music soon got into the happiest of moods upon 
à well-prepared dancing floor. 

A few novelties were introduced which caused considerable 
amusement. The " waltz mysterious,” for instance, was based on 
the novel method of selecting partners by pairing broaches represent- 


ing animals, and also provided each member with a unique souvenir Eee ULNIS 4 
of the dance. The twilight waltz in the subdued light from multi- i Que 
ups i 


pa = me wo 


coloured lanterns, immediately after the interval, was essentially 
topical and greatly appreciated, while the grand lancers were made 
to re;emble a fancy dress carnival. The dance was naturally 
characteristic of Siemens, the utmost sociability prevailing through- 
out the evening. Mr. Dennison acted as hon. M.C., and the arrange- 
ments were in the hands of the following committee : Miss Moloney, 
Miss Topper, Mr. Dennison, Mr. Pryor (hon. sec.). 

The party dispersed about 12:30, having thoroughly enjoyed the 
evening, and general regrets were expressed that owing to the present 
crisis it would not be possible to arrange similar social events this 
season. 


Durer - 
E Shiren 
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CHARGING APPARATUS AND 
DIAGRAM OF CONNECTIONS 
FOR THOMSON PocKET-LAMP 
BATTERY. | 


AUTOMATIC CHARGING APPARATUS. 


The pocket electrie lamp is in great demand. just now, and where . V. . - 
a direct-current supply is available the preference is undoubtedly 
given to the accumulator type of lamp rather than the dry cell. The 


latter essenti ele 
ssentially has the monopoly in military service at the front, 
: Pe . ; T M T single-way switeh 
because re-charging facilities are not available; but special con- existing lamp as a resistance. The place of the singl y 


stables and some of the home forces could with advantage employ is taken by a two-way switch, and by the use $ ea the ia E 
? . . s : MP » a è y, ¢ i à 

the small re-chargeable accumulator lamp. The Thomson lamp, ahort-cireuited when being disconnected. The chargmg appari 

: . : H € d a 

which L. E. Wilson & Co., Manchester, have marketed for many is offered at 3s. 6d., postage extra. — "e 


can be connected in series if desired. The diagram shows the con- 
nections to be used when the apparatus 1s connected up, with an 
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INSULATING 


an inexpensive substitute 


ASBESTOS WIRE ^ 


‘BEADS - 


Also used for flexible ends, heating apparatus, and for varied purposes. — 


IMMEDIATE DELIVERY AND AT MODERATE PRICES. 


"Sample 


‘Phone: 
5958 Central. 


Cerca fron. H. HARTJEN & CO., Noble House, 35/37, Noble Street, LONDON, E.C. 


SEMI-INDIRECT FITTINGS. 


There is a class of lighting installation in which it may be difficult 
107clean the fittings if these are of the bowl type and erected at a 
considerable height. An inverted bowl is a ready receptacle for 
floating dust, and it must be cleaned from time to time, otherwise the 
cflicieney of the lighting units falls off considerably. The adjoining 
illustrations show types of fittings which the G.E.C. have designed. 
and)which confer the advantages of semi-indirect lighting by screen- 
ing the source of light from the eves, but also the lamps themselves 


SEML-INDIRECT BowL FITTING WITH OVER REFLECTOR. 


are enclosed within dustproof globes. In two of the designs illus- 
trated the upper portion of the bowl is of clear glass and the lower 
part is opalescent. The light rays from the lamps are thrown out- 
wards and projected downwards by the reflecting medium which is 
mounted immediately above the globe. The other illustration shows 
a somewhat similar type of fitting, which is intended for use where 
Whe ceiling is dark in colour or very lofty. 1t will be noticed that a 


_ IRONCLAD SWITCHGEAR, 


F} MOTOR STARTERS, 


SELF-ALIGNING FUSES and 
—— MINING SWITCHGEAR. 


—————— 
& C0. HEBBURN- 
LTD., ON-TYNE. 


— 


large umbrella type reflecior is mounted on the tubular sic of the 
fiting, and that the upper of the two bowls is of clear glass. so that 
the light ravs pass with à minimum of loss from the lamps to the 
reflector, whence they are thrown downwards to evenly illuminate 
the working plane. This classVof fitting will be found extremely 


SEMLINDIRECT FirriNG WITH ENCLOSING GLOBE. 


useful in a number of lighting installations, and the design should 
bo made special note of by illuminating engineers. A number of 
patterns which are slight variants of those shown herewith are con- 
tained in the General Electric Co.’s catalogue, and may also be scen 
on circuit at their show room, 67, Queen Victoria-street, London, E.C. 


ADVERTISING LAMPSHADES 


Since the police regulations came into force restricting the amount 
of outward illumination from shop windows many firms have 
adopted more or less temporary methods for screening the source of 
light from view from the pavement. In other cases advantage has 
heen taken of the fact that the light can be utilised to illminate 
some advertising matter on the particular screen employed, and with 
many of these shades a quite artistic effect can be produced. The 
Edison & Swan Co. evidently realise the value of this form of adver- 

isement, for they have prepared a folding cardboard sereen whieh 
can be attached to pendant or bracket lights in shop windows, show 
cases, &e. A portion of the cardboard is cut away, exposing wo 
" windows," which are filled with a transparent reproduction 1n 
miniature of the company’s famous poster “Sun Worship.” The 
colours are sufficiently brilliant to show up quite clearly in the day- 
time, so that the advertisement is constantly effective. We under- 
stand that the company has a very large quantity of these shades for 
distribution, and those of our readers who have not vct had a supply 


should make early application, as it is anticipated there will be a bi; 
demand. 


FERRANTI LTD 


Central House, Kingsway, London, W.C. | 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIO HEATING & COOEING APPARA 


Write for Binder ** N” | 


Plated aad Published by GEORGE TUCKER, at the Editorial Printing jand Publishing O*ices, 1,2 and 


DON 
Panar Manet 5 iota. ^ SAussUzY Cours, Fuser Srzast, la the City of LONDON, 


If 
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THE 


ROUND TABLE. 


Mains engineers and wiring contractors will be interested to 
hear that the joint boxes used in a well-known wiring system 
“mav be filled with —-— high melting compound through the 
opening shown, which is then filled in with a metal operculum 
supplied with each box." We can hear Bills mate having a 
bob each wav on operculum. 

* * x * 

In commenting upon the somewhat acrimonious debate in 
the Loughborough Council last week upon the report of the 
Electricity Committee, which the chairman of the Gas Com- 
mittee attempted to turn down, the " Loughborough Herald 7 
said :— 

" Tf gas is destined to take its place with the byevone rushlighi, no 
amount of bolstering up will save it.” 

Quite so, and evidently what it wants in Loughborough is a 
winding sheet. i 
* * * x 

The annual meeting of the Batti- Wallahs' Society was held on 
Monday evening last, when the president and officers for the 
ensuing vear were elected. Mr. Haydn T. Harrison was 
unanimously elected president, and in taking the chair he spoke 
in appreciative terms of the good work which the retiring 
president, Mr. J. F. Avila, had done during his period of office, 
particularly in maintaining interest in the maritime items on 
the season's programme, and also in getting new members. 
Messrs. W. Wyld and R. W. Hughman were elected new vice- 
presidents, and the voting for the new committee upon 1] names 
submitted resulted in the election of Messrs. Campbell, Doherty, 
Ireland, Maginnis, Sharp and Warrilow. The services of Messrs. 
Pooley and Greenly, in the offices of secretary and entertainment 
secretary respectively, were suitably acknowledged during the 
course of the meeting. They were, of course, unanimously 
re-elected for the ensuing vear. 

* * * * 
KVA.’s correspondence this week includes the following :— 
Mount rostl, Madras, Feb, 11, 1915. 

Drar Kinowarr,—The “ Times of India," under date Feb. 3, 
1915, deseribes and illustrates the new Tata hydroelectric plant in 
Bombay. Under an illustration of the interior of the power house 
it states: “ The power station at Khapoli. The small unit in the 
foreground is one of the ‘exciter units.” The exciter fullils the same 
duty as tickling the carburetter does to the starting of a motor car. 
Each of the great generator units seen behind the exciter is capable 
of developing 13.750 horse power." 

I thought vou might like to award a “ Hot Plate” to the elitor 
of the T.O.L for this marvellous effusion ! Wishing you every 
Success, — Yours, &c., PLS. JACKSON 

(of "* Siemens,” Madras). 
* * x x 

Here is another [from Private H. S. Martin (of Redglo 
Ltd.), Squadron C, 3rd Hussars, British Expeditionary Force: — 

Deak KVA.: Many thanks for ELECTRICIAN, safely received and 
really very welcome. 1 have not gone out of business altogether, as 
a savoury smell from our “electric ~ oven reminds me. It is from 


an economic point of view a real advance on practice as set forth in 
your excellent periodical, Firstly, the heat is “drawa (directly) 
from the wood," and the losses are practically nil, but let me describe 
the “set.” I believe that not even Mr. Grogan will dispute the 
efheacy of the shell, nor do I believe any one will crib the idea and 
start making them. It consists of straw. and a percentage of mud 
(easily obtainable) is added and the oven is constructed] of similar 
shape to the mullle common in laboratories, but with a brick floor 
and about three bent iron bands for the roof. In the illustration 
the interior is lined with a 
chicken, as to which birds 
many disputes arise between 
interpreter and farmer, the 
latter asserting that thev 
,. do nol stray away at night. 
= The point about the appli- 
ance is that a few bits of 
woo:l burnt inside it and the 
rel ashes just levelled off, 
do the trick. In goes the 
“stray 7 cehiekeo or other 
comestible, aid baag goes the” air-tight door," specially prepared mud 
and straw as before. It is lett three-quarters of an hour end the deed is 
done; even if we come beck two or three hours later the aforesaid comes- 
tible is just as good. hot and juicy. Youseeit combines the paper bag 
business and the well-known non-shrinkiig qualities of an electric 
oven. The heat eoataining properties |. have found by dissection 
"à la Mr. Field,” to be due to the ash covere | floor, and the fact that 
the strew. &c., burns out of the mud and leaves practically a sponge 
formation of diy mud. [t is, of course, only what we did in S. Africa 
with the ant heaps compose Lof mud aad straw, except that there we 
might be said to have emploved sweated labour. Many's the good 
feet we've hal out of them- bread. pies, beef, all the same; the only 
fault is there's no hot plate with the " set ^ to boil the spuds on. 
Again, a spy hole is not possible, hevee much discussion as to whether 
it is done, generally eading in " chancing it " soon after the debate 
opens, Roll on the big ship when we shall get “adjacent " to a café 
"cal. = Best wishes from H. SN. Martin. 


Shut this door after 


x nk * * 


Our Encyclopædia. 


Contributions to this section (in the shape of definitions 
of well-known electrical objects) are invited from the witty 
members of the industry. Hot plates will be awarded from time 
to time for the best efforts. 

WATTLESS CurRENTS : The fruit of the Watt-le (see also 
What ll ve have). 

PROFESSOR : One who professes something, sometimes to 
teach, more often to know. Mav also act as consulting engi- 
heer, 

Dry CELL: A cell which is no use unless it is kept moist 
(vide Scotchman). 

CoMMIssion + Money paid not willingly, but grudgingly and 
of necessity, 


THE “POINT FIVES.” 


Mr. J. Horace Bowden (Poplar). Mr. W. G. Pickvanze (W rexham ). 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). .. Mr. 8. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradford). | Mr. H. F. Friederichs (West Har- 
Mr. A.S. Blackman (Sunderland). tlepool). 
Mr. C. 8. Davidson (Barnes). Mr.J. W. Beauchamp( West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). | Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). , Mr. C. N. Hefford (Leeds). 


No. 33A.—‘‘ Igranic "' 
patent Series Relay type 
Self-acting Starter for 
Single-phase Repulsion 


other mechanical timing 
devices. Perfect accelera- 
tion ensured. 


other mechanical timing SELF-ACTING STARTERS FOR pumps, air compressor. 
A.C. AND D.C. MOTORS &c. Absolutely reliable 
IGRANIC ELECTRIC CO., Ltd., London & Bedford. in operation. 


a a nico SH NI EE ETI 
3 No. 30-1. “ Igranic "' 
patent combined Self- 
acting starter and clap- 
per type main switch 


for D.C. motors, driving 


RENTUR AER 
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SIEMENS 


ELECTRIC MOTORS 


Part of small Motor Shop, Stafford Works. 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED, 
Heap Orrick: CAXTON HOUSE, WESTMINSTER, S.W. á 
Telephone: GERRARD 860. Telegrams: ''Si&uBRALOs, VIC, LONDON. 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. ` 
Telephone: City 5350. Telegrams: '" SiguoToR, CENT., LONDON. 
HOME BRANCH ADDRESSES: 
BIRMINGHAM—Céntral Ho., New St. MANCHESTER — 196. Deansgate. 
BRisTroL—30, Bridge Street. NEwCASTLE— 64-68. Collingwood 
Carpirr—89, St. Mary Street. SugrFriEBLD—22, High St.  (Bldgs. 
GLasGow—66, Waterloo Street. SouTHAMPTON—46., High Street. 
Branches in Principal Towns Abroad. 


A RANGE OF METAL REFLECTORS. 


—— mara a: 


At the invitation of ihe British Thom«son-Houston Co, (Ltd.) we 
visited Mazda House this week to inspect samples of their new range 
of Mazdalux metal reflectors for industrial lighting. These reflectors 
were first introduced into this country three vears ago at a time 
when the principles of good lighting and the benefits resulting there- 
from were beginning to be recognised. The economic value of good 
artificial lighting is becoming appreciated by manufacturers for 
general and special operetions. The subject is considered of indus- 
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trial interest, a fact which is supportel by the appointment of a 
Board of Trade Commission to investigate the subject. The ancient 
idea of effective factory lighting was to fit the lamps with enamelle 
iron conical shades, and no matter where the light was required, the 
one shape was considered to be all that was necessary. These 
enamelled shades were almost invariably so shallow as to leave the 


V i. 


| 


HovusinG WITH E.S. HOLDER. 


greater part of the lemp exposed, setting up glare, and causing eye 
strain to the workers. 

It is evident from a new catalogue that Mezdalux reflectors were 
designed primarily to cover or hood the brilliant filaments of the 
lamps. This was a movement in the right direction, and the advan- 
tage of screening the source counle 1 with definite distribution of the 


HovsisxG with GoLrAtH HoLpkEn. 


light available the ideal industrial unit would «pear to have been 
attained. The new Mazdalux reflectors differ from the older types 
in the housings, and in the inclusion in the serie; of a range suitable 
for half-watt lamps of all sizes. They would appear to indicate 
nearly as big an advance as did the original types over the old 
enamelled iron shades. The company claim that no matter what 
industrial lighting conditions may arise, there are one or more out 
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ANGLE-TYPE REFLECTOR. 
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6lecinic & General 


Works, LY 


15, Victonia c/fneet, Li ondon, ef” W 


| Lightning Arresters and Static Dischargers for all Voltages. 


Electrical Apparatus up to 80,000 Volts & 4,000 Amps. 


Telephone: 5223 VICTORIA. __ | Telegrams: '*GABIONAGE VIC LONDON.” 


of the many varieties of Mazdalux reflectors which will exactly suit — 


Angle of | Spacing for 


S ERE ELS: 00 c.p d deed: Reigate for lamps ME l Form of | a n Abas Angle of Maximum 
3 ; .p. AC , p the reflectors are distribution. , a cut off. | Cp. 
ees to ensure 10 different forms of distribution as in the tabl^ ray. — illumination. | 
;elow FO ————— 
: : ore Dispersive V.E.. 30 de 2 times. | 90 deg. ‘75 time: 
Nds ibas special types for local lighting of machine tools, &c., Extra extensive 60 i 2-5 . 85 ja | Li x 
ceiling fittings. Extensive ...... 45 ,, Aa ME" 80 ,, 1:5 , 
The reflectors are made in three classes—(i.) aluminium with. Intensive | ...... 25-40 L5 , 75, 17, 
special aluminium and matt reflecting surface and French grey Focussing ....... 0 deg. Lu 65 ,, i oer 
enamel outside; (ii.) steel with similar finish ; (iii.) and steel with Concentrating . 0 : DER £5 0, 
White vitreous enamel both inside and outside. There are also — 1? deg. angle ... EL l and 105 deg.1 25 ,, 
| eight styles of caps or housings (four of them already fitted with all ie cee dba: in i : ` | a2 oe T pe te * 
porcelain holders) and all types are available both for the ordinary no ia MCN o | AN | 20 afl 160 toe a 
| types of lamps and for half-wett lamps from the smallest to the a 07 7 00 07 00 0 7 07 70700 "T MCN UE 
^ largest sizes. Tt may be gathered from this that the range is right 


up to date. Attached to cach reflector is a label giving full data, 
distribution curve, size of Mazda lamp to use, and instructions for 
correct installation. 

The latest Mazdelux price list gives some very valuable illumina- 


eager e ae 


DETAILS OF VARIOUS METHODS OF SUPPORTING MazDALUX REFLECTORS FOR DIFFERENT TYPES OF LAMPS. 
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THE PARAGON 
EARTH CONE — 


is made of Perforated Copper and 


filled with small charcoal or coke. 
It is cheap to instal because only 
a small hole is needed. It is 


reliable and permanent, 


The cone is made in various sizes 
for Lighting, Power, Tramways, 


Telephones and Telegraphs. 


SCHOLEY & CO., Ltd., 


56, Victoria Street, London, S.W. 


tion data, including an article on “ How to Plan Lighting Tnstalla- 
tions," from which we reproduce a chart which has been prepared to 
assist in this work. This chart, read in conjunction with the article 
and tables of classes of works and types of reflectors, enables scien- 
tifically accurate results to be obtained. 


BowL-TYPE REFLECTOR. ANGLE- TYPE REFLECTOR 
FoR F.H.C.P. Lampe. 


It will occasion general satisfaction to know that Mazdalux 
reflectors are entirely made in this country, and from a closc inspec- 
tion of them they appear to be of excellent material and workman- 
snip. The British T i i i 
ship. e British Thomson-Houston (Co. claim that they have in 
this illumination material a complete ranve of industrial reflectors. 


EXTRA COPIES OF 


ELECTRIC VEHICLE PROGRESS SUPPLEMENT 


Can be supplied to Central Station Engineers for distri- 
bution. Annual'Subscription Rates on application to 


“THE ELECTRICIAN " PRINTING & PUBLISHING COMPANY, 
1, 2 & 3, SALISBURY Court, FrEEgT Street, Lonpon, E.C. 
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GRILLS AND BREAKFAST COOKERS. 


The Jackson grills are made of mild steel shects, finishel black, 
with polished steel fittings and nickel-pleted tops, and ere supplied 
e with drip tins and grids. The cooking space is white 
amelled, and the heating elements are arranged in 
sections, each separately controlled, so that it is not necessary to use 
current on all the grill if only a smell amount of cooking is to be done. 
These grills are speciatly designed for restaurant and similar use. 
The loadings are high end the grills work as quickly as the fiercest 
silver grills. The tops can be used for warming plates, &c. The 
prices include switches, which (as will be seen from illustration) are 
mounted on the grill. A rather cheaper form of this apparatus can 


complet 
porcelain en 


JACKSON GRILL. 


be supplied where it is only required for toasting. Or, on the other 
hand, a more elaborate form can be supplied with protected drip 
pan at an extra cost. The grill is made in three size:, which ere as 


below :— 


l 
Cat, |. Grilling | Overall. *Weight. | Loading. 
No. ae Height. © Width. , Projection. Lbs. . Watts. 
10. | Is4412^7 MY 260" 10 z e 
Cm. 467230 0 3 660 41 qb p AM 
48 | 24”. 12” 327° 4 "LL 
Cri | 61. 30 » © RI " Hs T 
i2 1 30702" 2 age | i 
Cm. 16.30 | K 0048 - See dM 


l 


* Including drip tin and grid. 


JACKSON BREAKFAST COOKER. 


The Jackson breakfast cooker is a useful piece of apparatus in à small 
household, and forms a good beginning towards a more complete 


electric cooking outfit. It is made of mild steel sheet with polished 


steel top and fittings. The grill has a cooking space of 10" x9 


(= 35x23 cm.) and the top of it can be use! for boiling. The 
ee 


The only satisfactory substitute for 
Asbestos Wire: also for flexible 
leads, etc. AMPLE STOCKS. 


79 


THE ALLIED 


Are fighting for you in France and Belgium. 
ness, durability and high efficiency found 


in the battle for success in hard times. 


BRITISH | 
MADE NE 
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And at home, the allied forces of sound- 


i ) a'g 4 4r - 
in Pope's Elasta Lamps are on your side 
Stock and sell Pope's Elasta and you will be » 


delighted to see your profits go up, and to hear the praises of those who use it. 


Hundreds of dealers have proved, and you can prove that Pope's 


Blasta j8— 


THE LAMP WITH A LIVING IN IT. 


POPE'S ELECTRIC LAMP CO LTD. 
Hythe Road, Willesden, LONDON, N.W. 


Elasta Lamps infringe no patents, our indemnity holds good. 


boiling plate is 6" (15 em.) diameter; and the space beneath forms 
à useful little hot cupboard. Nos. 70 and 71 are the same as regards 
most details except that No. 71 has two switches, one series parallel 
and one single pole, fitted on (with a consequently longer top plate), 
whereas no switches are supplied with No. 70. 

The apparatus is complete with drip tin and grid. The general 
particulars are given in the table below :— 


Approx. overall size. | Weight. Loading. 
Height. Width. | Projection. Lbs. Watts. 


————— < aa ——————M— m 


10 73" 192^ : yah 26 Grill, 1,100 max. : boil- 
Cm.19 ^ 50 31 | ing plate, 800 max. 
71 o! "du 24” 131” | 33 (three heats—full, 
| Cm. 19 61 | 33-5 di Ll half and quarter) 
———————— 


THE G.E.C. COLLIERY AND MINING BULLETIN. 


The General Electric Co. have just issued a bulletin of colliery and 
mining machinery which should appeal to all electrical engineers who 
take an interest in the application of electricity to the mining in- 
dustry. The bulletin does not in any form resemble the ordinary 
catalogue, but is more of a text-book of colliery and mining electrical 
machinery. Each left-hand page bears an illustration of G.E.C. 
machinery installed in various mines throughout. the world, while 
the right-hand pages are devoted to the text. The bulletin is divided 
up into seven sections. 

The first section generally considers the selection, installation, 
connecting up and arrangement of generating and transforming 
plant for collieries. ‘The standardised voltages, frequencies and the 
like employed in collieries are given, and the questions of alternating 
versus continuous current, voltage and frequency for an installation 
are discussed. Under the first head the various advantages of alter- 
hating and continuous current for mining work are summarised, and 
It is seen that in general alternating current has considerable ad- 
vantages over direct current. The question of voltage depends so 
much on individual conditions that no general rule can be laid down. 
Às regards frequency, practically only two are available, 25 to 30, 


and preference should always he given to the frequency of any supply 
company in the district in order that supply may be taken therefrom 
either from the start or at any future time. On the whole, given à 


| free choice, the preference lies with 50 cycles. 


Reference is made to the question of prime movers, and the recent 
advance in the utilisation of waste heat is commented upon. It is 
stated that there are a very large number of exhaust turbines in use 
converting into electricity, energy obtained from the steam which 


o +L ake 
| a Bue 
» i = j = 


Fig. 1.—View oF 300 kw. [EXHAustSTEAM}TURBO-ALTERNATOR AND 
SWITCHBOARD AT Manners’ COLLIERY, ILKESTON. A Voltage Regu- 
lation is seen on the third panel from tho left. 


previously went to waste from reciprocating engines driving winding 
gears and rolling mills. Fig. | is an illustration taken from the 
bulletin of suchtan installation. The installation of alternating- 
eurrent generators, motor generators, rotary converters, and trans- 
formers for mining work is discussed. It is remarked that the 
practice of installing three single-phase transformers in preference 
to a single-three-phase transformer, especially for supplying rotary 
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Manufacturers of 


PHOSPHOR BRONZE, 


GUN METAL, MANGANESE BRONZE, 


Brass and Gopper 


Tubes, Sheets, 
Rods, Wire, and 


CASTINGS. 


PHOSPHOR TIN. 
PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK 


converters, is on the wane and that the reliance that is to be placed 
on the modern three-phase unit makes the use of single transformers 
for this purpose unnecessary. The great advantage of single-phase 
transformers lies in the fact that in the case of a breakdown it is only 
necessary to remove one unit of the transformer. The connecting 
up of transformers is dealt with very fully, and the questions of phase 
displacement, phase rotation, paralleling and the effects of resonance 
and third harmonic currents are discussed. Another point which is 
considered in this section is the question of earthed versus insulated 
neutrals. 

The second section deals with colliery power houses and sub- 
stations and the general arrangements thereof. Several illustrations 
of power house lay-outs are given, as are also those of motor generator 
rotary converter, and static sub-stations. When underground sub- 
stations and motor houses have to be employed considerable care 
must be spent on the arrangement of the gear and equipment in these 
places. 

In section 3 the selection and installation of motor-driven plant 
for collieries are considered. For small machines and for driving 
most classes of machinery the induction motor is most suitable. The 
synchronous motor is often installed where considerable power is 
needed, in order to obtain a better power factor throughout the 
system. It is, however, handicapped by its starting complications 
and by its need for continuous-current excitation. Consequently 
it can only be used where frequent starting is not required and is 
usually placed in a sub-station. It is possible to equip an induction 
motor so that the power factor may become unity at full load and 
leading at lower loads by the use of a phase-advancer. These are, 
of course, by no means recent in their application, but have mostly 
been of the rotating type. The new design due to Prof. Kapp is 
distinguished from its prececessors by the fact that it contains no 
high-speed parts. Consequently, there is no sparking on the com- 
mutator, and the addition of such a machine in no way complicates 
the running of the induction motor nor is any additional attention 
required. 

Throughout a colliery installation several different types of motors 
have to be employed, ranging from the open to the explosion- proof 
type, which is necessary in fiery mines, and the ccnditions un*er 
which each type is suitab'e are enumerated. — Eiectric haulage in 
mines is divided for single track haulage into two classes, known as 
main rope haulage and main and tail haulage. The former can only 
ke used where there is a sufficient gradient to allow tuts to run back 
to the loading point by gravity, and the latter is used where the 
vradient is too slight to admit of this. The rope in this case runs 
round a loose pulley at the end of the haulage road and has one end 
attached to the train of tubs which are being hauled. In both cases 
a very gradual] acceleration is necessary for proper operation, and a 
slip-ring induction motor is usually employed for the purpose. 
Tables are given for the horse-power required for a haulage system 
oj erating under different conditions of gradients and different loads. 
Where there are two tracks of rails, endless rope haulage is used. 


~]NDIRECT RECS ILLUMIN 
FOR Sriop, 
OFFICE, ANO | o LANA, 
a No direct rays reach 
í the eye, the lamps being 
entirely covered by the'speci 


ally-designed Opal cow 
1a. Rosebery Avenue , Lenoon 


The advantages of 

diffused illumination 

are fully obtained by;the 
use of these Fittings. 


The Benjamin Electric Lta, 
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FERRANTI LTD 


Central House, Kingsway, London, W.C, 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS. 


Write for Binder “N, sd 
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This is more economical in power and gives a steady load which is a 
great asset to the power station, while the uniform delivery of tubs 
at the pit bottom prevents congestion and reduces the cost of hand- 
ling. Tables are also given for the brake-horse-power required with 
el ndless rope haulage under various conditions. One of the great 
advantages of electric drive is the facilities it offers for the inclusion 
of safety devices, whicli ean protect not only the motor but the plant 
it drives from damage which would inevitably result from an un- 
looked-for accident. The derailment of tubs is an occurrence which 
must be guarded against, and where steam drive is employed consi- 
derable damage niay be done before indication that derailment has 
occurred can be given. "The inclusion of a relay in the circuit breaker 
with electrical driving gear prevents any great damage being done. 
Fig. 2 illustrates an elec! trically-driven haulage gear at Brancepeth 
Colliery. Installations of e'ec.r-c winding machinery are also given 
in the bulletin, snd the advantages of e'ec:ric winding are explained. 
The electric driving of pumping and ventilating machinery are 
dealt with in this section, 

'* Section 4, which deals with colliery switchgear, motors and relays, 
contains much of interest both in the text and in the illustrations, 
but as many of the parts employed have been referred to from time 


Fic. 2.—400 H.P. WiTTON MOTOR DRIVING HAULAG EG EAR AT BRANCEPETH 
COLLIERY. 


to time in THE ELECTRICIAN, little comment is here necessary. 
In this section two interesting instruments are referred to, namely, 
the Stanley leakage detector for low-pressure circuits, and the G. E.C 
gas detector for estimating the percentage of fire damp present in the 
atmosphere of mines. The leakage detector consists of an instru. 
ment which is normally connected to earth through a resistance, and 
immediately a fault occurs the pointer swings over and records the 
fact. The fault can then be located on the cables by the motion of 
a small switch from one stop to another, the needle swinging over 
when the instrument is connected to the partieular phase on which 
the fault exists. The protection of overhead lines is also dealt with 
in this section. 

Colliery cables are dealt with under Section 5, and the questions of 
armouring, installation of shaft cables, copper or aluminium for the 
conductor, and suspension are considered. The characteristics of 
rubber cables, paper-insulated lead-sheathed cables, paper-insulated 
leadless cables, bitumen cables, and trailing cables are discussed for 
use underground, while further matter on the equipment of overhead 
transmission lines is also included in this section. The remaining 
sections are very brief and deal with colliery telephones and lighting. 
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SsosingTime 
How often does this 


You can stop this loss of your time and that of your subordinates. 


You can save the minutes they waste coming to you, waiting for yo- 
and returning from you. 


Merg Ekeciric¢ 


Inter-phones 


will enable you to prevent those time losses that mount up so rapidly in the 
conduct of the business, reduce the efficiency of the plant, and in the end are 
costly in pounds sterling. 


A system of these intercommunicating telephones adapted to your particular re- 
quirements will prove effective time-savers and practical business stimulators. 
Your own office can become in fact what it is now only in name—a private office, 


Write for Booklet, ** When Minutes Mean Money." 


Western Ehhh Company Lid 


North Woolwich, London, E. 


ARMORDUCT CONDUIT 


AN All-British product of Supreme excellence. The 
Armorduct Conduit System is the most complete 

before the trade. It covers every installation need, and 

ensures quick and economical installing. Prices are 
Strictly competitive. Write for nett figures. 


THE ARMORDUCT MANFG. CO., LTD. 


Farringdon Avenue, London, E.C. 
Works - - Bathurst Works, Witton, Birmingham 


^ ARMORDUCT" 


HEAVY GAUGE 
SCREWED CONDUIT. 
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DISTRIBUTION 
BOXES. 


IRONCLAD 
SWITCHGEAR 


AND 


MOTOR STARTING GEAR 


FOR SHIPYARDS AND WORKS, 


EXPLOSION PROOF GEAR 


FOR MINES. 


Ali to Home Office Requirements. 


A. REVROLLE se 


Ltd. 
HEBBURN- 
FIELD REGULATORS. 


ON-TYNE. 
Descriptions of * Witton " field regulators for the exciting current 
\tors appeared in our issue of Dec. 25, 1914, and the 
constructional differences between the circular and the rectangular 
patterns were outlined. As is well known, it is a frequent practice 
‘o include a regulator in the exciter circuit, thus giving a double 
con rol of the exciting current. Some engineers prefer the regulator 
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“Witton ” 
RECTANGULAR 
Typepk REGULATOR 
FOR CONTROLLING 
THE SHUNT CURRENT 
OF AN EXCITER 
For A 3,000 Kw. 
TURBO-ALTERNATOR. 
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to be of the rectangular type following to some extent the general 
constructional principles of the larger “Witton” regulators de. 
seribed in our issue of Nov. 20, 1914. The G.E.C. have designed a 
small type of rectangular regulator for use in exciter circuits though, 
of course, they can equally be used as a field regulator for the alter- 
nator itself. when the exciting current is sufficiently small and when 
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| The Magic Cleaner. 


CONSTRUCTIONAL details of the All-British 
** Magic "' Suction Cleaner are simple & perfect. 
The Motor specially designed for Cleaner work—is 
unique in itsstability. Practically fool-proof, it will 
work with sure reliability under almost any strain. 
Lubrication is simple. A monthly quarter-turn of 
the little lubricator caps is sufficient to keep the 
Motor in perfect trim. 

The best and safest machine for you to sell. 


Why Support Uncle Sam ? 


MAGIC 


LIMITED, 
Farringdon Avenue, 
LONDON, —— — — E.C. 


the engineer calls for a regulator of this description. This regulator, 
which is shown in the accompanying illustrations, consists of two 
parallel lines of rectangular contacts mounted on a slate base. The 
base is fixed to a strong steel framework on which is also mounted 
che resistance, composed of special wire wound on asbestos tubes. 
These tubes are carried on stecl supporting bars, waich are bolted at 
hoth ends to the framework. As will be seen from the illustration 
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Fia. 2. 
[NTERIOR VIEW 
oF ** WrrroN" 
REGULATOR. 
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of the interior of the regulator, the connections between the resist- 
ance wire and the contacts are solid, there being no loose wires. This 
follows on standard G.E.C. practice for all regulators and starters. 
The regulator illustrated was one of a number constructed for con- 


trolling the shunt current of the exeiter for a 3,000 kw. turbo- 


alternator. 


, 2 and 3, Sauispury Court, Fiset Steest, ia the City of LONDON, 


Faipay, MARCH 12, 1915. 
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THE 


ROUND TABLE. 


The following phrase is not taken from a White sale adver- 
tisement, but from the catalogue of a firm who make electric 
lamps and supply il'umination material: © Owing to the large 
variety of combinations available a comprehensive numbering 
System is necessary to avoid confusion." 

* ^ * * 

Some real “ hot air " on dry batteries is © handed out © by the 
American Electric Co., Chicago, in a small folder which is just 
to hand. The trade mark (see illustration) of the batterv is 
undoubtedly apt, and some pars from the "live talk " are 
reproduced below. 


All of us have steady voltage, nine lives, are free from local action 
and a low shelf depreciation. 


TRADE 


NINE LIVES 


No dopes, stimulaats, but the real thing. 

_ Our recuperation is our hobby, and we promise faithfully to ride 
It to your satisfaction. 

Our insulating dress is not only stvlish, but prevents corrosion. 

Ore of the secrets of our success is our absorbent paper, and a 
valuable secret it is, too, because it retains the necessary moisture 
and keeps us alive. 

Our carbon flour is imported from the gas works of England, where 
they burn only the highest grade of coal. It is not allowed to slip into 
our bodies if it shows more than 0-2 per cent. of iron and 0-285 per 
cent. of ash. You see, we are very particular, 

Our chemicals are all €. P. ; yes, truly C. P., no matter how much 
it costs to get them. 


The last par but one ought to please the “ Gas World." 
X * * * 


Our Encyclopeedia. 

Contributions to this section (in the shape of definitions 
of well-known electrical objects) are invited from the witty 
members of the industry. Hot plates will be awarded from time 
to time for the best efforts. 

(The folowing are contributed by A. P. Werc.) 

Anc Lamp: Anantideluvian lamp which archeologists agree 
was invented by Noah and used on his hydroplane * The Ark ” 
(from which it takes its name) before the new lighting regula- 
tions were enforced. 

MiLKiNG BoosrkR : A cowardly invention for boosting the 
milk supply. If used, great care must be taken not to reverse 
the polarity, otherwise a " Bilking Mooster " will result. 

Rotating FrELD: Seen with varving frequency. by some 
members of the electrical profession and is nearly always pro- 
duced by a third bottle, star connected. 


EDISWAN 
EVERYTHING—ELECTRICAL 


(See Advt. on page 183). 


| We understand that the B.T.-H. have received the following 
little poem with a suggestion that they use it in booming their 
half-watt lamps :— 


THE HALF-WATT LAMP. 


Edward Jones was a warehouse man, 
His face was red and hia apron blue, 
And he kept his brain so spick and span 
That there wasn't a corner for anything new, 
And so it fell l | 
That, sad to tell, 
When his master said, 
“ Now, look sharp, Ted, 
And send to Brown 
In London Town, 
Half these lamps in a wooden box," 
That Jones inquired, as he scratched his locks, 
“ Half what lamps ? ” 
And looked as wise as a pole-axed ox 
When his boss replied, “ Yes, half-watt lamps." 


" Half what lamps * " asked Jones, at a loss. 
7 Half these half-watt lamps," said his boss. 

" Half these half which lamps ? ” said Jones, 
" Half-watt lamps," came in angry tones, 

“ Yes, half what lamps 7” repeated Ted. 

" Half-watt," said his boss, ©“ was what I said, 
And half must go and half must not." 

And Edward faintly asked, * Half what ? ” 


LAST HARMONIC OF THE SEASON. 


(Unofficial Programme.) 


Sir JOHN SNELL in the Chair. 
OPENING CHORUS |... '" Robin Adair `“ 
THE TUNGSTEN LAMP ASSOCIATION. 


After Warringtoa 


EINDHOVEN SoLo "Lam the Pirate King `... - Sullivan 
Mr. RoBERT WiLSON SMITH. 

"Um P.C. 497. .., = Fay 

BEBE BEEVOR. 


LAGER INTERLUDE... 


CONSUMERS SoLo “Let's have a Basin of Soup”... Champion 
Mr. NICHOLS Moore. 


RECITATIVE AND ARIA‘ Don't go Down in the Mine, Dal" Earthed 
Mr. C. P. SPARKS. 


CONCERTED Piece... ‘ As Pants the Hart." "e Smart 
THE ELECTRIC VEHICLE COMMITTEE. 
(Solo Vehicle: Mr. A. H. SEABROOK.) 


ErriciENcy Duet “We want to be Pally with Everyone " Pleasants 
Messrs. Casson AND HoMwE-MoRTON. 


’ 


SELECTION “ Weigh Downe upon the Swanee River ` -— 
BEE asp Kay Bann. 


— 


WIRELESS SKIT i is ps ds Js 
Messrs. MURDOCH, TAYLOR and MARCHANT will introduce their per- 
forming poultry, including the now famous Heaviside Layer. 
BavnsEE Cuonvus "Wait till the Clouds Roll By " ... . Oakland 
THE LocaL GOVERNMENT BoARD. 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham). 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). | Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles (Bradford). Mr. H. F. Friederichs (West Har- 
Mr. A. S. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Xr. E. R. Hill (Reading). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). Mr. C. N. Hefford (Leeds). 


All enquiries concerning 


PLATINUM 


should be sent to 


J. BLUNDELL & SONS, 
GOLD, SILVER & PLATINUM REFINERS, 199, WARDOUR STREET, W 


‘“‘Golsilplat, Ox., London.” 4746 Gerrard. 
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SIEMENS 


STANDARD 
ELECTRIC MOTORS 


For Direct Current. For Three-phase Current. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
HEAD Orrice: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: ‘‘ S1zMBRALOS, VIC, LONDON.” 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: Crrv 5350. Telegrams: “ SIEMOTOR, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BinMINGHAM-—Central Ho., New St. MANCHESTRER— 196, Deansgate. 

Bristoc—30, Bridge Street. NgewcastLe—64-68, Collingwood 

CanDirF—89, St. Mary Street. SHBFFIBLD—22, High St (Bldgs. 
treet. 


GLascow—66, Waterloo Street. Sou THAMPTON—46, High 
Branches in Principal Towns Abroad. 


ELECTRIC COOKING AT THE BRADFORD KURSAAL, 


— 


The Bradford Corporation now possesses a modern electricity 
undertaking which is in charge of a particularly enterprising engi- 
neer and manager, Mr. T. Roles. Mr. Roles is also an active member 
of the Point Fives Association, and he puts into practice in his own 
undertaking what he preaches to his brother electrical engineers. 
Kor threc or four years now the inhabitants of Bradford have made 
usc of electric fires to a considerable extent, and since the inaugura- 
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tion of the Point Five tariff (15 per cent. and O-5d. per unit) the 
electric fire business has become almost a boom. So far as cooking is 
concerned, practically nothing has been done by the electricity 
department, and it is hoped that the inauguration of a large electric 
kitchen in the Kursaal will stimulate local interest and, in the initial 
stages at any rate, be the means oi persuading caterers and res. 
taurateurs in the town to employ a system which is clean, econo- 
mical, and has a considerable advertising value. We commented 
in our last issue upon the inaugural ceremony which was celebrated 
on the 9th inst. by a dinner to 200 members of the Bradford Cor- 
yoration and their guests, à meal of 20 courses being provided by 
means of the electrical apparatus. 

The entire equipment is of British manufacture, and has been 
designed and installed by the Brompton & Kensington Accessories 
('o., under the general supervision of Mr. Roles. Tbe illustration 
given on the next paze shows the kitchen, and the principal 
pieces of apparatus, The largest item in the equipment is a central 
range comprising four large ovens placed back to back, and sur- 
mounted with a number of hotplates, and also provided with a large 
bain marie. The overall dimensions of this range are 9 ft. 3 in. by 
5ft. by 2ft. 9 in. high; each of the ovens is 2 ft. high by 2 ft. 2 in. 
deep by 2 ft. wide. The boiling table is provided with four 12 in., 
six 10 in. and eight 8 in. boiling rings. The ovens and the rings are 
wired for three-heat regulation—high, medium and low—-and the 
entire controlling apparatus is concentrated in two boards placed one 
on each side of the range and fixed between each of the two sets of 
ovens. Rotary switches, Zed fuses and red.light indicators are 
mounted on these boards. The framework of the range is of cast 
iron, stove enamelled, with bright facings and bright boiling table. 
The sides of the ovens are filled in with planished steel. The 
hain marie is supported at one side of the range on a bracket, and 
it measures 2 ft. 8 in. by 1 ft. 9 in. by Gin. deep. It is divided into 
two compartments, each of which has its own heating elements, 
which are controlled by separate switches and fuses. The switches 
are of Messrs. Lundberg’s Admiralty pattern, ironclad type, being 
operated by a plunger which passes through a gland at the front of 
the metal body of the bain marie. 

Considerable interest attaches to a large circular steamer which is 
made up of a boiling vessel at the lowest stage and six separate 
steaming compartments which are 6 in. deep, and each of which is 
fitted with internal steam channels and draining holes. These com- 
partments are I9 in. in diameter, and are tinned inside and nickel- 
plated outside. The steaming compartment is provided with tt ree 
heating elements which may be used singly or collectively. These 
pieces of apparatus have a capacity of 300 Ib. of vegetables or fish. 

In the Bradford d's:rict, according to one of the speakers at the 
luncheon referred to above, there are 500 fish and potato fryers. It 
is not surprising, therefore, that the local caterers who were invited 
to the opening banquet spent some time in watching the performance 
of the fish fryer which is installed in the kitchen. This piece of 
apparatus consists of a rectangular well 2 ft. wide by 18 in. long and 
12 in. deep. The lower portion of this well is fitted with two heating 
clements under the control of four switches, and by this means the 
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INGRAM'S 


Indiarubber Gloves & Gauntlets 


FOR ELECTRICAL PURPOSES. 
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ABSOLUTELY 
NON-CONDUCTING 


Made in ALL SIZES and 
ORDINARY STOUT SUB- 
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J. G. INGRAM & SON, Hackney Wick, LONDON, ME. 
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Drawn and Pressed Work of every 


| Sale Agent for the Elebi Tro areas | 
LIONEL ROBINSON, ? STALE n. 


TELEPHONE: Holborn 6323. 


A Modern Con- 
duit System. 


THE methods of our grand- 

fathers find no place in 
the manufacture of Armorduct 
Conduit. 


All grades of Armorduct Con- 
duit are produced by the modern 
cold process—a process ensuring 

— that perfect smoothness essential 
to a good Conduit. 


Write for pariiculars and prices 


ARMORDUCT 


Manufacturing Co., Ltd. 
Farringdon Ave., London, E.C. 
Bathurst Works, Witton, B'ham 


"ARMORDUCT" 
See. ulta IUE t | 
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Universal 
Conduit Box 


for use with the 


Simplex System 


A well-designed fitting which 
will take the whole range 
of Simplex Installation 
Accessories 


Universal Box 
with heavy. Iron 
! Cover 


Universal 
Box with 
Condulet 


Universal Box 
with Ceiling 
Rose, direct 

mounting 


SIMPLEX CONDUITS, Ltd., 


Garrison Lane, Birmingham 
113-117, Charing Cross Rd., London, W.C. 


—16, Corporation Street. | | LEegDs—6, White Horse Street. 
gn Waterloo Street. LivERPCOL—96 MA pA 
NEwCASTLE—61, High Bridge. — SWANSEA—14, Heathfield Street. 
BRiSTOL—11, Denmark Street. | | CaRDIFF—4, Westgate Street. 
BELFAST—88, Wellesley Avenue. | ABERDEEN—!, Crimon Place. 
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ISENTHAL & CO. | 
(DEPARTMENT 4) 
Denzil Works, Neasden, London, N.W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &e. 
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The foregoing apparatus is installed in the kitchen, and the 
equipment is completed by a grill having a cooking arca of 24 in. by 
12 in., a gallon nickel-piated copper hot water urn for drinking pur- 
poses, and a 10-gallon cylinder for providing hot water for washing 
up, the hot water delivery pipes being taken from the heater 
to the sinks, which are placed in the windows on one .ide of the 
kitchen. 

The ground floor café, which is also used as a servery, is provided 
with a large carving table and hot cupboard measuring 6 ft. 6 in. by 
2 ft. 6 in. by 2ft. 9 in. The entire table is mounted on casto:s, so 
that it may be drawn away from the wall and the floor underneath and 
walls behind it be cleaned from time to time. Surmounting the 
table are three tinned copper carving dishes each 19 in. by 14 in. ; 
these are fitted with covers hinged at the back so that they can be 
conveniently raised out of the way during carving operations. Let 
into the top of the table are also four 7 in. nickel-plated gravy and 
sauce pots. The hot cupboard itself has a capacity of about 3X) 
dinner plates, and measures internally 5 ft. 9 in. by 2 ft. 1 in. by 2 ft. 
high. Elements with three-heat regulation are fitted to this carviny 
table. The other apparatus in the servery comprises a nickel- lated 
coffee or milk urn having a capacity of 5 gallons, a 10-gallon hot- 
water urn similar to that installed in the kitchen, a bread toaster 
having a toasting surface of l7 in. by I] in., a breakfast cooker 
2 ft. Gin. by 2 ft. 2 in., provided also with two 8 in. and onc 6 in. 
boiling rings. and one I1 in. by 93 in. grill. A hot water geyser has 
been fitted to the counter of the servery to provide hot water for 
washing-up purposes. | 

In addition to the foregoing, there is also a middle café, which 
gives out on to the circle overlooking the main body of the Kursaal. 
This café is provided with a toaster, a hot water urn for drinking 
water, and coffee and milk urn and a geyser for washing-up water. In 
this café and the servery mentioned above electrically heated towel 


rails are also installed, and they ensure a constant supply of dry 
towels. 


The loa-lings of the various pieces of apparatus are as follows :— 


Central range, four ovens, 4 kw. each. 

Boiling table: hot plates, 12 in., 2 kw. cach; 6in., 15 
kw. each ; 8 in., 1-2 kw. 

Bain-marie on range, 3 kw. 

Large steamer, 4-5 kw. 

Potato and fish fryer, 4 kw. 

Grill, 4-5 kw. 


fat employed for frying purposes is brought to and maintained ai thc 
correct cooking temperature. Above the well are a number of 
shelves upon which the dishes to receive the cooked fish or other 
comestibles.are placed. The fryer is made of planished steel and 
bright mouldings, and the upper portion is surmounted by a hood, 
from which there is an outlet through a right-angle duet to a flue at 
the back of the wall. 


Three 10-gallon ums, 3:5 kw. each. 
10-gallon cylinder, 6 kw. 

Carving table, 3-5 kw. 

Two 5-gallon milk urns, 2-5 kw. each. 
Two bread toasters, 2-5 kw. each. 
Breakfast. cooker, 4:6 kw. 

Two geysers, 4 kw. each. 


BRADFORD KURSAAL COOKING INSTALLATION, View OF THE KITCHEN 
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ELECTRICAL EQUIPMENT ^ 
of every description | Y 
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SUPPLEMENT to “The Electrician,” March 19,1915. 


FLOUR MILL ELECTRIFICATION AT SILVERTOWN. 


During the past 30 years the flour-milling industry has passed 
through a period of rapid development. The mills have become 
concentrated at the ports of arrival of foreign grain, such as London, 
Bristol, Liverpool and Newcastle. This change is not surprising, 
considering that 70 per cent. of our wheat comes from abroad. The 
centre of gravity of the industry has, for economic reasons, been 
shiftel to the ports from the countryside. : 

Flour milling has developed into a scientitic process requiring a 
number of operations performed by elaborate machinery with an 
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EXTERIOR ViEW or "MILL AT SILVERTOWN. 


exacting standard of quality and;refinement. "Therive of a’ modern 
flour mill presents certain special features. 3 In the grinding depart. 
ment, which requires most power,'the"machines'are so" proportioned 
to each other in capacity and in number that the whole mill operatex 
as one huge machine with a continuous process of, manufacture, 
Complete interdependence thus exists between the various sections, 
and the failure of one will shut down" the others. Owing to the big 
capital outlay in machinery and the relatively small amount of labour 
required, it is not unusual to run mills night and day, with & break 


40-H.». MOTOR DBIVING SOME oF THE ROLLER MILLS. 


ouly at the week-end, the result zbeingjthat the demand for power is 
uniform over long and uninterrupted periods. 
A vital matter in flour milling is that the quality of the product is 
su: ceptible to variation in treatment if there is any irregularity in 
speed. For example, many of the purification processes by which 

1] e grain and flour are separated depend upon the action of air from 
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LET US DO YOUR ENAMELLING, 


SPINNING STAMPING 


The installation of the most up-to-date machinery 
at our factory enables us to supply your needs, 
Deliveries and strict attention guaranteed. 


y The BENJAMIN ELECTRIC Lia. /a Rosebery Avenue (d 
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a fan passing at right angles to the path of the stream of falling 
particles. The lighter particles are drawn to one side while the 
heavier ones pass on, If the strength of the draught is not uniformly 
maintained, the separation, and consequently the quality, is affected ; 
; ence the necessity for, and economic value of, regularity of speel of 
the drive. This constancy of speed is a virtue of the electric drive 
which is appreciated by millers, but in addition there are other 
material advantages which follow on electrification. Tt is some' imes 
stated by millers that, owing to the compactness of a flour mill aad 
to the absence of frequent stops and starts, there is no necessity for 
electrification. Experience shows the contrary to be the case. The 
lighting is almost invariably electric, as an open light. is forbidden 
owing to the explosive nature of the flour dust which p2rmeates the 
atmosphere. The elevators and intake plant. are always driven 
clectrically, so that a complete electrical installation would appear 
to be a necessity. In a steam-driven mill the machines are often to 
be found rear the line shefting. In an electrically-driven mill the 
machines for the by-products are located in a convenient place, 
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10-H.P. VERTICAL [MOTOR privixa GRAIN ECRUBBING MACHINE 


usually ’a’separate’ buildin g. and'eachfis'driven from its own’motor, so 
that it?can' be run‘or shut down at pleasure w 
line of shafting running. Electric power cane 
this is a factor of importarce in a mill. 
down mills involve a heavy consumption of power. The best way to 
detect them is frequently to inspect the ammeter of the motor 
driving the rolls. An increase in the amount of power is at once 
noticeable. On account of the constancy of speed, there is an 
increased output in an electrically-driven mill of at least 2} per 
cent., and the better quality of the product commands a higher 
price. 

As an instance of flour mill electrification, the Silvertown flour mill 
of the Co-operative Wholesale Society (Ltd.) is of interest. This mill 
has boen converted from steam to electric drive by the General 
Electric Co, The mill was built some years ago, and was originally 
driven by three steam engines. 

. After careful consideration, influenced, no doubt, by the successful 
operation of the clectrically-driven C.W.S. flour mills at Newcastle, 
elcetrie power was adopted, and arrangements made for the supply 
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SUPPLEMENT to “The Electrician,” Marth 19, 1915. 


IRONCLAD SWITCHGEAR, 


MOTOR STARTERS, 
SELF-ALIGNING FUSES and 
MINING SWITCHGEAR. 


& CO., 
LTD., 


HEBBURN- 
ON-TYN E. 


of power by the West Ham Corporation. 
installed a pair of two-phase oil-insulated self-cooling transformers, 
and equipped a sub-station from which power is delivered to the main 


The supply authority 


switchboard of the mill at 400 volts. As the power consumption is 
about 1,000 n.r. continuously from Monday morning to Saturday 
noon, this mill is one of the best customers of the West Ham Cor- 
poration. Electric lighting is installed throughout, and there is, of 
course, a reduction in fire insurance premiums for flour mills which are 
lighted electrically. Two-phase squirrel-cage motors of the semi- 
enclosed type were adopted throughout, and oil-immersed auto- 
starters are used for all motors over about 5 H.P.. those under that 
size being thrown direct on the line by enclosed switches. 

w Many of the motors had ‘to; ibeYput]inYsomew hat inaccessible 
corners, but the control sys stem in the mill has bee centralised, so 


-U0-H.P. MOTOR DRIVING WHOLEMEAL MILL. 


that some motors are started from the ground floor. In connection 
with the operation of the starters there is a system of electric bells 
throughout the mills, so that by pre-arranged signal those in charge 
of the different floors indicate to the charge man on the ground floor 
when the motors are to be started or stopped. Extensive wharfage 
provides accommodation for vessels and barges. Practically all the 
grain arrives by boat, and the cargoes are discharge] by two ship 
elevators, which are both separately driven by 12 n.r. motors. It 
has a capacity of 40 tons per hour. The grain is weighed as it 
comes from the elevators and is then carried by band conveyors 
and bucket elevators to the distributing bands at the top of the silo 
house. The silo consists of eight cvlindrical chambers built of ferro- 
conerete, and having a total capacity of 20,000 quarters of wheat. 


The only. satisfactory. substitute for 


Asbestos Wire: also for flexible > 
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FERRANTI LTD 


Central House, Kingsway, London, W.C. 


SWITCHGEAR, TRANSFORMERS, METERS, 
ELECTRIC HEATING & COOKING APPARATUS, 


Write for Binder “N,” 


When requirei for use, the grain is transferred by other conveyors 
and elevators to the cleaning house. The cleaning operations are 
carried out on several different floors, the grain being lifted to the top 
floor and transferred downwards in shoots to the various buildings of 
four floors, between which the grain products are continually passed, 
alternatively travelling down shoots and being raised by elevators 
to the various machines which successively operate them for the 
production of flour. In the first place the wheat is broken in Robinson 
groove4 roller mills on the ground floor. They are group driven from 
line shafts by motors located in the basement. The product of the 
breaking rollers is elevatel to the top floor, where it is sifted into 
various sized grales by mgchines fitted with vibrating silkfsieves, 
and known as “ plansifters.” The motors driving the“elevators‘and 
the exhaust fans, by which the dust is carried away, are located at the 


20-H.P. MOTOR DRIVING BRaN-DusriNGo MACHINE AND SACK PACKER. 


top of the building. The separated constituents from the plan- 
sifters descend by shoots to the next floor, where exhaust fans 
separate and carry away tho lighter particles of bran—that is, husk— 
to which no flour adheres. 

We understand that the steady drive following this electrification 
has resulted in a greater uniformity of the flour, and that among 
other advantages and conveniences, week-end work on plant for 
maintenance has now become of rare occurrence. The mill, which 
has a capacity of 50 sacks of flour per hour, is one of the best equipped 
in the country, both in respect of its milling machinery and its power 
equipment. Our thanksare due to Mr. Chapman, the manager of 


the Silvertown mills, for permission to publish these interesting 
details, 


INIGO JONES & C0. 
Tudor Slate Works, 

GROESLON, R.8.0., NORTH WALES. 

Vik Drilled & Shaped to Specification 


SLATE WORK for ELECTRUA £T TZ WORK for ELECTRICAL ENGINEERS. 
Slate Masons. Turners and E er re rT Te oe 
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THE 


ROUND TABLE. 


A member of the audience at the Electro-Harmonic on 
Friday last kindly pointed out that the fifth item in our 
unofficial programme should be corrected to read :— 
RECITATIVEAND “ Don’t godownin the Mine, Dad ” ... 

ARIA Mr. C. P. Sparks. 

We agree to the correction. No, not even dad should go down 
the mine unless * officially earthed.” 
* * * 


Unearthed 


* 


Commenting upon the matter in the first issue of the “ Effi- 
ciency Magazine," our contemporary the “ Electrical Times " 
says " the class of American who generally takes unto himself 
all the large type and talking sometimes leaves one amazed 
that so much verbiage should contain so little real enlighten- 
ment." “Meteor ” is to be congratulated upon the polite manner 
in which he has “ handed out ” a criticism which many engi- 
neers of our acquaintance condense into much fewer words. 


A “G.V.” ELECTRIC BULLETIN FOR BREWERS, FULL OF *"SoME" JUICE. 


The “ Autophone " ought to phone, of course, a fact which 
reminds one of the interchange of pleasantries between the 
owner of a pioneer motor-car, broken down at the side of a 
hedge, and the driver of a mower in the field on the ether side. 

Driver of Mower : What do you call that contraption ? 

Owner of Car: They call this an automobile. What's 


yours ? 
Driver of Mower: Oh, this automowgrass, but the darn 


thing wont ! 
* * * * 


Sir John Snell, who presided at the last Electro-Harmonic 
Concert, was kind enough to speak approvingly of our `“ un- 
official " programme. We were some distance from him, but 
we understood him to refer to the “always welcome and 
generally humorous unofficial programme published by THE 
EtECTRICIAN." We blushingly record this encouragement of 
out efforts to add a little diversion to the official side of the 
entertainment for which the musical director so zealously 
caters, and to which Sir John's phrase may also be said to 
apply. Our thanks to Sir John for his appreciation. vt 


Since war broke out the new armies in process of formation 
have been, and are being, largely trained on miniature ranges, 
not only on War Office ranges, but also on private ranges. One 
of the Manchester Pals’ Battalions, the 18th Manchester Service 
Battalion, have been through a complete course of musketry 
on the range built by the British Westinghouse Co. in their 
works’ grounds at Trafford Park, Manchester. For many years 
past a small range at the Westinghouse Club House was well 
patronised by the members, and when" war broke out this led to 


the building of the more ambitious range, the firing point of which 
is shown in the accompanying illustration. No less than 36 
men can " go down " at one time, 10 at 25 yds., and 26 at 
50 yds. The cost, including the rifles, telescopes, &c., was 
largely covered by voluntary Subscriptions of the employés 
and a considerable part was built by them. The company 
gave financial assistance and lent the grounds. 
t+ 0» x» —— x 

A correspondent asks us to state that while it is evident from 
all the facts available that the alkaline battery requires a lot of 
pushing, the acid must of necessity be led. (Oh! Boost me! 


KVA.) E à $ R 


In the discussion on Mr. W. R. Cooper's Paper at Manchester 
our dear old friend Seaton remarked that his only acquaintance 
with the Point Fives was through the list on the humorous page 
of Tug Evectrician. He suggested that we should alter the 
title over the list to “ The Artful Dodgers," as being more 
appropriate. Should we receive the official sanction to make 
this alteration we will immediately insert the new title with 


acknowledgments to Seaton. 
* * * * 


HOT PLATES. 
No. 195 to— 


Mr. A. P. Lundberg, for attending the Electro-Harmonic 
Concerts regularly in spite of his 84 years. 
(In the words of the poet, ’S “ Marvel”-lous.—K VA.) 


THE “POINT FIVES." 


Mr. J. Horace Bowden (Poplar). | Mr. W. G. Pickvance (Wrexham ) 
Mr. H. F. Street (Southampton). | Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). Mr. S. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradford). Mr. H. F. Friederichs (West Ear- 
Mr. A. S. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- | Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen(Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. Mr. C. N. Hefford (Leeds). 


F. W. Purse (Carlisle). 


No. 52.— ''Igranic " 
Shunt Field Regulator 
for Dynamos & Motors. 
Neat, compact and in- 
expensive. Provided 
with a margin of safety 
which allows them to 
remain continuously in 


FIELD REGULATORS FOR 
circuit without  over- DYNAMOS AND MOTORS. 7 a 
GRANIC ELECTRIC CO., Ltd., London & Bedford. ^7 *P^*7- 


heating. i 


No. 53.— 'Igranic " 
Shunt Field Regulator 
with Patent Eiectro-Me- 
chanical Interlock which 
absolutely prevents mo- 
tor being started under 
a weak field. Large num- 
ber of contacts permits 
very gradual increments 
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SIEMENS 


IRONCLAD 
SWITCHGEAR 
FOR ALL 
PURPOSES 


Control Pillars 
Distribution Boards 


Main Switchboards 


—— 


illustration shows our Standard 
Cast-iron Mining Pillar suitable 
for pressures up to 3,300 volts. 


Write for particulars to — 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orric&: CAXTON HOUSE, WESTMINSTER, S.W. 
Telephone: GERRARD 860. Telegrams: “ SIEMBRALOS, VIC, LONDON." 
Supplies Dept. : 38 & 39, UPPER THAMES STRERT, B.C. 
Telephone: CrTY 5350. Telegrams: “ Siguoron, CENT., LONDON.” 
HOME BRANCH ADDRESSES: 

BirmincHam—Central Ho., New St. MANCHESTER—196, Deansgate. 
BRisToL—30, Bridge Street. EWCASTLE—64-68, gwood 
CARDIFF—89, St. Mary Street. SHEFFIELD—-22, High St. (Bldgs. 
GLascow—66, Waterloo Street. SouTHAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 


G.E.C. EXPLOSION PROOF SWITCHGEAR. 


The latest developme it in the extensive range of G.E.C. explosion- 
proof switchgear for fiery mines is a 20-ampere 500-volt double-pole 
explosion-proof switch with fuses, It consists of a standard double- 
pole “ Twinbreak " switch actuated by an external handle working 
through an explosion-proof gland. The interlock between the switch 
and the lid gives the device all the usual mistake-proof characteris- 


90 AMPERE EXPLOSION-PROOF DOUBLE-POLE SWITCH WITH Fuses. 


ties. The fuses, which are of the standard bobbin type, are con- 
tainel in a separate fireproof compartment ; arcing shields and 
thorough fire protection are provided throughout. If desired, the 
switch ean be supplied without the fuses. In any piece of switchgear 
there acc three possible exits for the products of au explosion as 
follows: (a) The joint between the lid and the case; (b) the point 


186 


where the switch spindle passes through the case; (c) the cable 
entry. The joint between the lid and case is made by machined 
flanges giving a metal-to-metal joint, and the flange is not cut into 
for the purpose of taking the holding-down bolts. Attention has 
been paid to the point at which the switch spindle enters the case, 
and a special flameproof gland is provided which‘entirely precludes 
the exit of the gases. The switch is designed to take the standard 
G.E.C. flameproof cable glands, which also afford a means of attach. 
ing the armourirg of the cable to complete the earth connection. 


EXPLosion-PROOF Mrnina FUSE 


Further additions to the range of mining gear are explosion-proof 
fuses. These fuses are contained in flameproof cast-iron cases which 
are of substantial design. As in the switches, particular attention 
has been paid to the flameproof flanges, which cool the products of 
any explosion which may occur inside the cases. The fuse holders 
are of the G.E.C. Home Office bobbin type, and protect the hand 
against dangers of shock or from the effects of a blowing fuse. The 


cases are designed to take the standard G.E.C. flameproof cable 
glands. 


nr Ee 


COUNTRY HOUSE LIGHTING. 


The generating plant illustrated herewith comprises a Vickers’ 
6 kw., 800 revs. per min., 100-148 volt dynamo, coupled to a 10 H.P. 
Belliss engine, installed at Ampton Hall, and used for lighting and 
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View or COMPLETE GENERATING PLANT. `" 
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Works, LY 


15, Victoria e/tpoot, y^ ondon, S ) 


MM ledit & General 
NG 


Lightning Arresters and Static Dischargers for all Voltages. 


Electrical Apparatus up to 80,000 Volts & 4,000 Amps. 


Telephone: 5223 VICTORIA. 


Current is supplied for 250 lights in the residence 
and these range from 10 c.p. to 50 c.p. The storage battery which 
is also installed has a capacity of 300 ampere hours. On the power 
side energy is supplied to a Vickers’ 2 H.P. motor which drives a pump 
in connection with the house water supply. In the garage repair 
shop a Vickers’ 2 n.p. motor is used for driving, by means of shafting, 
à number of machines, including a lathe, grinder, &c. The entire 
installation work was carried out by Mann, Egerton & Co., of Nor- 
wich and London, under the supervision of the. consulting engineer, 
Mr. W. C. Hawtayne. 


NEW IRONCLAD SWITCH. 


The production of the double and triple-pole quick-break ironclad 
switch has become very largely a matter of commercial competition, 
The design, however, should not be made entirely subservient to 
questions of price. For instance, the slotted cover type of ironclad 
switch is naturally cheaper than one in which the handle passes 
through a"gland or bush in the switch box. The slotted cover type 
of switch is very difficult to earth as to its handle. Ironclad switches 
are now so regularly emplo yed for the control of every class of circuit, 
and especially industrial circuits, which are run more often than not 
In damp and difficult situations, that the question of earthing the 
handle is one of more than ordinary importance. Some interest, 
therefore, attaches to a type of switch which J. H. Tucker & Co., 

irmingham, have just put on the market, which they claim is made 
upon high quality lines but is nevertheless offered at a competitive 
Price. It will be seen from the illustration that there is no slot in the 
cover, this latter being quite solid. The operating handle is placed 
at the side of the switch in the D.P. pattern, and in the triple-pole 
pattern a Stirrup handle is made use of. The makers state that the 
handle is in permanent and certain contact with the case, so that 


power purposes. 


Telegrams: ‘‘GABIONAGE VIC LONDON." 


when the latter is earthed the handle is similarly placed at ground 
potential. The makers state that it is by the production of these 
switches in large quantities they are able to offer them at a price 
which is no higher than that of the slotted cover pattern. 

The electrical contacts are mounted on vitreous china bases, there 
being a separate base for each pole. The current carrying capacities 
of the two types which are at present ready for the market are 30 


cm e ved D ià 


EXTERIOR VIEW or, New IRONCLAD' SWITCH, Cover CLOSED AND 
SWITCH IN “ ON" POSITION. 


and 50 amperes, in both D.P. and triple- pole patterns, The cover 
is interlocked with the handle.and the position of the switch is indi- 
cated on the cover. Each switch case is provided with a substantial 
earthing terminal, this being in accordance with the company's 
standard practice, and the entire case is enamelled and stoved to a 
hard finish. The makers will be pleased to furnish particulars and 
prices of these switches on request. 
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Manufacturers of 


GUN METAL, MANGANESE BRONZE, 
Brass and Gepper 
«Ce TN Tubes, Sheets, 
N Rods, Wire, and 
4 qr CASTINGS. 
See PHOSPHOR TIN. 
- PHOSPHOR COPPER. 


CHARLES CLIFFORD & SON, Ltd. 


BIRMINGHAM. 


TRADE MARK 


ITHE “BRILLIANT ” ELECTRIC SUCTION CLEANER. 


“Simplex Conduits (Ltd.) have now placed on the market the 
‘ Brilliant ” electric suction cleaner, and we understand that it 
has already met with a remarkably good reception. According to a 


“BRILLIANT ” 
SUCTION CLEANER, 
SHOWING METHOD 

oF ** STOWING ” 
CoRD WHEN 
MACHINE IS NOT 
IN USE. 


new pamphlet dealing with the machine, special attention has been 
given to the mechanical and electrical design of the high-spee:] motor 
with which the fan of the cleaner is driven, and also to the shape of 
the fan blades, which are of cast aluminium. These two parts are, 
it is claimed, largely responsible for the high efficiency of the cleaner 


LEWIS'S SCIENTIFIC CIRCULATING LIBRARY. 


ELECTRICAL, MECHANICAL & GENERAL ENGINEERING TEXT BOOKS & TECHNICAL WORKS. 


Rew Works and Rew Editions can be bad from the Cibrarp immediately on Publication. 
SUBSCRIPTION, Town or Country, from ONE GUINEA. READING ROOM open Daily to SUBSCRIBERS. 


136, GOWER St., & 24, Gower Place, LONDON, W.C. 


Telegrams: “ PUBLICAVIT, ECSROAD, LONDON,” 
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and for the;large suction which it sets ‘up. The diamond-shayel 
shoe is a patented feature of the cleaner, and this shoe is fitted with 
castors which allow the machine to run easily over carpets and rugs, 
and at all times to draw up the dust regardless of the thickness of 
the carpet. The shoe is also fitted with a revolving brush which 
picks up lint and threads. ‘ This cleaner is fully described in an 
attractive leaflet which the Simplex Company have issued, and 
contractors and electrical dealers can obtain supplies of this leaflet 
over-printed with their name and address on request. The “ Bril- 
liant " cleaner retails at five guineas, and is at present the cheapest 
electric suction cleaner on the market. 


ELECTRO-MEDICAL APPARATUS. 


The importance of electro-medical treatment for various diseases 
and ailments is recognised, but the matter is concisely dealt with 
in a new list issue | by the G.E.C.. this list being in its 9th edition, and 


TYPICAL MEDICAL COIL WITH SPECIAL ELECTRODES. 


deals with all alterations up to January of this year. The first part 
is devoted to induction coils complete, with or without batteries. 
For use with these induction coils numbers of different electro:les 
are necessary, since the common form of handle has but a limited 
application. The G.E.C. list prices all kinds of electrodes, including 
roller, foot-plate and bath electrodes, metal combs, hair brushes, &c., 
complete with all accessories. Epilation is another name for the 
process of removal of superfluous hairs. In this process a needle 
electrode is connected to the negative pole of the battery and in- 
serte1 in the skin near the root of the hair. The positive pole of the 


THE SMALLEST FORM OF DENTAL Lamr MADE. 


battery is connected to a handle held in the patient's hand, or an 
ordinary leather-coverel electrode may be used. Another useful 
appliance is the ‘‘ eye magnet." This is largely used by ophthalmic 
surgeons to withdraw ferrous particles from the eye. The eye magnet 
listed is of the most powerful ironclad cylindrical type, and is pro- 


Telephone; Museum 1072. 
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THE LAMP 


WITH 


LIVING IN IT 


vided with three different shaped parts for attachment to the work- 
ing pole of the electromagnet. "Thus, an embedded particle in the 
eye can in every instance be removed by adjusting the magnet and 
suddenly switching on the current. 

For use in this case and others by ophthalmic surgeons, as well as 
by dental surgeons and doctors, special kinds of lighting equipment 
are necessary. Numbers of the best of these are contained in the list 
under review. The dental lamp illustrated is the smallest manu- 
factured, and is a great improvement on any other form. It is made 
entirely of glass and can be sterilised after each operation. 

The varying requirements of electro-medical treatment demand 
reliable batteries of different kinds. These are supplied by the 
G.E.C. to fulfil every requirement, and consist of Leclanche, Carsak, 
Edison-Lalande and bichromate cells and batteries, as well as portable 
accumulators. Other apparatus includes delicate measuring instru- 
ments, switches and selectors, while at the end of the list are to be 
found particulars of the ** Kingsway " massage vibrator, the “ Kings- 
way hair dryer,ozone apparatus, battery fans (for use where an 
electric supply is not available), battery lighting sets and acces- 
sories, various novelties and a full range of the popular electric 
tattooing apparatus of most approved English make. 


*MARVEL" SWITCHES. 

We find on turning to list. S 28, issued by A. P. Lundberg & Sons, 
that the many applications of the Marvel switch are set out in detail. 
The switch itself is now becoming well known and popular. Although 
it is a comparatively high-price switch it is none the less an excep- 
tionally well-made article, and after several years' experience the 
makers are able to point to its satisfactory operation, not only under 
ordinary but also under exceptional cireuit conditions. The plain 
Marvel switch has three positions and is designed to give control of 
two lamps which can be turned on and off separately. This simple 
condition corresponds to a 2-way off switch control from two or more 
points. Another application is for two lamps, one of which can be 
turned on separately in the first position of the switch. In the 
second this lamp and the other are put in series and in the third both 
are turned off. This arrangement corresponds to that of an equal 
double-filament lamp. The third use of the switch gives series 
parallel and off control for two lamps from two or more points, By 
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Pope's “Elasta” Lamp is your 
best defence against bad times— 
it allows you a good profit. 


Pope's “Elasta” Wire Lamp is un- 
equalled in value though moderate in 
price—it is soundly made, durable 
and of high efficiency. 


Pope's **Elasta" Wire Lamp builds up 
a bulwark of repeat business for you 

everybody is pleased with it your 
customers will be pleased with you 


for recommending it. 


Pope’s “Elasta” Lamp infringes no 
patent, our indemnity holds good, and 
vou will quickly find that P ope rA Elasta” 
is the lamp with a living in it. 


POPE'S ELECTRIC LAMP CO., Ltd., 
Hythe Rd., Willesden, London, N.W. 


3 | /s0 Makers of 
All types of Carbon and 
Nadiator Lamps. 


the “employment of the Marvel intermediate switch the number of 
points from which the above-mentioned controls are obtainable can 
be indefinitely added to. By the addition of single-way or two-way 
switches in conjunction with the Marvel switch, it is possible to use 
two lamps each of which may be turned on separately or together in 
parallel corresponding to the third point of the switch. 

“Messrs. Lundberg have always made a feature of assisting the 
improved switching movement by preparing and supplying at a 
comparatively low cost demonstration boards which can be put up 
in showrooms and which indicate at a glance the number of strapping 
wires required between the switches and the lamps. Of course, it is 
possible for contractors or central station engineers who have show- 


PENDANT TYPE. 
** MARVEL" SwrTCH. 


SUNK PATTERN. 
te MARVEL” SWITCH. 


rooms of their own to make these boards up themselves. If they 
take the trouble to study the variety of literature which Messrs. 
Lundberg have prepared and obtain the requisite numbers of switches 
for the purpose they can conveniently make up a variety of com- 
binations which will prove interesting from time to time to visitors. 
'The list referred to above contains elearly drawn diagrams of all 
the uses of the Marvel switch both independently and in conjunction 
with other types of switches. Several modifications of the switch 
are also shown. One of these shows how the switch can be used for 
reversing purposes with an off position, Another, the diagram of 
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which is shown herewith, illustrates the applic- i»: of the switch for 
changing from o~e set of batteries to another, for motor car or similar 
classes of lighting. It will be noticed that the switch gives an o:T 
position, batteries in series, and batteries in parallel on the other 
two positions respectively. Reference is also made to one of the 
company's useful little books on Lighting Connections and we may 


IN IN 
OFF SERIES PARALLEL 


bin 
circuit. 


a in 
circuit. 


CoNNECTIONS OF MARVEL SWITCH FOR Can BATTERY LIGHTING CIRCUIT 


remind our readers that this is in its third edition and that the im- 
pression to date is 25,000 copies. $ It contains 176 illustrations and 
140 pages. It measures only 4j in. by 3j in. and will be supplied 
for "d. post frec. 


CITROEN GEARS. 
The problems of gears and gearing are of exceptional interest to 
electrical engineers, especially those concerned with the application 
of the electrie motor to the driving of industrial machinery of all 
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D.C. Motor GEARED To LARGE LATHE. 


classes. The fact that the electric motor is a high-spee. machine 
necessitates the introduction of some form of speed reducing device 
between the motor shaft and the particular form of machinery which 
it drives. The type of gearing adopted differs considerably with the 
industries with which the motor itself is employed. ` In the textile 


EDISWAN 
EVERYTHING—ELECTRICAL 


(See Advt. on page xx.). 
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trades rope drive is in favour. In flour mill; wile belts are con 
sidered to be the best practice. In iron and steel works some form 
of gearing, open or enclosed, is usol between the motor and the 
machine which it drives. There are, of course, innumerable instances 
in which it is desirable to employ re:luction gear, and in such cases 
it is a matter of economic necessity that the gear be both silent and 
efficient. An old engineering saw has it that wherever there is noise 
there is waste, and it must particularly apply in the case of gearing. 

The foregoing comments on the subject of gearing have in some 
measure been inspired by the receipt of a publication from the 
Citroën Gear Co. which is describe as a catalogue de luxe. The 
general excellence of this production suggests that in the field of 
engineering and industrial enterprise there are firms who are im- 
pressed when an elaborately designed, printed and illustrated pub- 
lication, voicing wholly and solely the interest of one firm of 
specialists, is put into their hands. We ourselves, who are recipients 
of trade literature of every description, quality, size and class, are 
perhaps disposed to the view that money spent in the preparation 
of the superlative form of trae literature is likely to prove a com- 
paratively poor investment. The brochure issued by the Citroén 
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A.C. BAcv-GvARxD Morore. 


Gear Co.:tempts us to think otherwise. Its lay-out, its scheme of 
classification, the selcciion of its illustrations, one might almost say 
the theme of its border rules, and its particularly impressive repousse 
front cover, make it at once distinctive and give it an impress of 
authority which should appeal to the engineering reader into whose 
hands it may ultimately come. 

Of the gear itself we can only speak in the main from the par- 
ticulars which are given in the publication referred to. We gather 
from the historical introduction that it was first made in 1901, that 
the company has continuously progressed since that date, that it has 
found it necessary to put down new works from time to time, and that 
it has endeavoured to keep itself in touch with both the general and 
specialised roquirements of those industries in which some form or 
other of efficient gearing must be made use of. We gather that the 
efficiency of the Citroën gear is essentially high, and that in the 
figures obtained by the Hopkinson tests for ratios of reduction 
ranging from 1 : | to 10:1 the efficiency has never been below 95 per 
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CABLES 


for 


NW — Every Condition 
"m of 


SERVICE. 


We invite you to refer your 
cable questions to our 
Engineers. Our experience 
on all classes of cable is 
extensive, and you can 
specify | Western Electric 
manufacture with every con- 
fidence of receiving 


“PERFECT SATISFACTION.” 


Western tete Compan Limited 


“REYROLLE " 


E'U SE GE A ER 
WILL PROTECT YOUR MOTORS. 


M^ 


DISTRIBUTION » os 
BOXES byt 4 
AND Cp 0 
PORCELAIN “Cs, 
SELF-ALIGNING $ 
LAN i FUSE HANDLES — a disi 
i hs (25 amp. to 400 amp. ways). REWIRE 


50 and 100 amps, 600 volts. 


& CO., 
LTD. 


A. REYROLL 


HEBBURN-ON-TYN E. 
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J. P. DEVINE CO., BUFFALO. 


MANUFACTURERS OF 


Vacuum Drying and Impregnating Plant. 


(PASSBURG SYSTEM.) 


The Devine Co. are well known in the United States 

and Canada as the leading manufacturers and experts 

in Vacuum Drying and Impregnating Plant and have 
over 1,500 such plants in successful operation. 


AIR PUMPS, COMPRESSORS, 
VULCANISERS, 
CONDENSING PLANT. 


Solvent Recovery and Derisinating 
Plant a Speciality. 


Sole Representative : 


JAMES LIVINGSTON, LTD., 
30, GT. ST. HELENS, LONDON, E.C. 


Telegrams and Cables: 
* CiNERARY, LONDON." 


Telephone: 
Lonpvon WALL 3151. 


The absence 


cent., and has even reached as high as 98-7 per cent. 
of backlash, shocks and vibration ensure noiseless running of the 


gears even at high speeds. The makers claim that they can obtain 
a degree of silence with direct metal to metal gears equal to that 
which is common to raw hide and paper pinion gearing, the latter 
having been introduced to obtain silent running. The adoption of a 
double helical tooth of relatively small height ensures great strength 
in the gears, and it is pointed out that this strength is in great 
measure attributable to the pressure being equally divided over the 
whole length of the arc of contact. It is interesting to note that as 
high ratios as 20 to 1 are obtainable with single reduction gears. 

The publication with which we are dealing contains a number of 
interesting sections which deal, amongst other things, with the 
machinery with which the Citroen gears are cut. It is stated that 
the special form of machinery adopted ensures a number of advan- 
tages, amongst which are the retaining of the apex of the tooth, the 
giving to the teeth an accurate profile without flats or irregularities, 
and the shrouding of the teeth either to the top or to the pitch line. 
It is also pointed out that every advantage has been taken by the 
manufacturers of the improvements which have been made of recent 
years with high-speed steel. Not the least interesting result of this 
is that the wear of the roughing cutters is practically negligible. A 
finishing cutter is, however, employed which removes only an 
extremely thin layer of metal. A number of interesting illustrations 
are given showing the gear cutting machinery in operation, and one 
of these depicts the cutting of a 3-ton rolling mill pinion. 

A section which deals with Citroen gears at work contains illustra- 
tions and general descriptive matter of the use of these gears in 
mining, pumping, electrical work, rolling mills, shipping, textile 
mills, machine tools, rubber machinery, air compressors, hydro- 
electric plants and electric railway traction. An illustration is given 
of the interior of the hydro-electric station which the Chester Cor- 
poration has put down under the advice of their electrical engineer, 
Mr. S. E. Britton, and which contains three 300 n.r. turbines driving 
dynamos through Citroen bevel gears. The applications of the gears 
to electric railway work are of interest. An illustration is given 
showing their use on the Loetschberg (Switzerland) Railway, where 
single-phase electric locomotives are employed, and the reduction 
is effected through double herringbone gears of the Citroen "type. 
The concluding pages of the catalogue de luxe are occupied by useful 
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- information which will assist engineers in specifying their require- 
ments both when asking for quotations and when ordering Citrcca 
gears. 


THE *AUTOPHONE " SYSTEM. 


Some interesting technical details of an automatic telephone 
system designed for use in business premises, factories, institutions, 
works, &c., are given in pamphlet 'T535, just issued by Siemens Bros. 
& Co. The princip | features of this system have been fully 
described on previous occasions in the electrical press, so that we will 
not dwell upon them here. We gather from the introductign that the 
makers claim quick and secret communication between the depart- 
ments which make use of the apparatus, and they point out that the 
system is free from a number of drawbacks which attach to other 
The “ Autophone” system comprises three essential 
parts : (1) the users’ instruments, (2) the central switching apparatus, 
(3) the twin wiring between the instruments and the switching 
apparatus. This partiéular system is at present offered for 25 and 50. 
line units. If extensions are required beyond 50 lines, similar 
apparatus with additional selective devices can be added. The 
instruments themselves are designed in accordance with'the British 
Post Office pattern, and can be supplied for wall or table use. It 
will beseen from the illustration of one of these two patterns that the 
calling device is conveniently mounted below the transmitter, and 
that it comprises a dial carrying numbers from | to 10.. To make a 
call the receiver is removed from its rest, and assuming that the 
number 39 is required, a finger is placed in the hole opposite 3, the 


DESK PATTERN “ AUTOPHONE." 


dial is then moved round as far as it will go and released, and du 
operation is repeated with the number 9. Should this number e 
disengaged, the bell of the called instrument will be set dan the 
one second with 5 seconds intervals, and continue to ring unti he 
receiver is raised from its rest. After conversation 18 A 
receivers are hung up in the ordinary way. Should the a : lling 
be engaged, a “ busy tone " is heard in the receiver of the ip S 
instrument. The central switching apparatus 18 of pus ole uen 
simple construction and comprises a number of what are uc n 
pre-selectors in conjunction with which a number x e ions 
employed, and the apparatus is mounted on a hinged iron vided 
The makers call attention to the fact that each selector 18 heuer 
with a separate and independent driving mechanism, an t out of 
this fail from any cause the individual selector alone = ae 
service. The rest of the equipment is not affected in any Eat , 
general lightness and compact features of the equipmen As far a8 
possible to use primary batteries as the source of energy. : cathe 
speed is concerned, this feature is referred to by the T i eaten 
following words : ** Tt has been ascertained from actua y and the 
of equipments in service that the setting up of a EOD EI ugly." 
calling of the required line takes place practically instan ter dealing 
The pamphlet contains illustrations and descriptive m cables for 
with the necessary interconnecting multi-wire distr ed by special 
use with this system. The work of distribution is assist ien e 
forms of internal distributing boxes in which the various ulars and 
fanned out to a number of terminals. Additional pain to 
prices of this interesting system will be forwarded on 8pP 
the company. 
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THE 


ROUND TABLE. 


We hear that the following has been suggested as an apt 
motto for “ The Efficiency Society ” : 
Vox et Practerca Ribil, 
* * x * 
It is reported that the Institution of Electrical Engineers 
is referred to in some sections of the industry as a Whyted 


sepulchre. 
* * x * 


A well known dealer in electric lamps and supplies is a 
member of a volunteer corps, and was recently put on sentry go. 
Some friends decided to test him one dark night and came upon 
him unawares. " Halt, who goes there," came the challenge. 
* Friends," was the prompt answer. " Advance friends and 
give the er—discount," said the absent-minded sentry. 


A New APPLICATION OF FrAG-WAGGING REFERRED TO ON P, 198. 


The current issue of the "Asteroid," the B.T.-H. (Rugbv) 
Social Club journal, contains the following : " Jack and Jill 
went up the hill to fetch a two-horse motor. Jack fell down 
and, with a frown, said Jill, * You awful rotor. 

tk * * * 
note that the patrons, president 
and vice-presidents of the Social Club are squires, the Kxecu- 
tive Committee are Misters, and the sub-committees are Just 
ordinary Messrs. Presumably, these are military distinctions, - 


From the same journal we 
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The following appeared in a recent issue of * John Bull ” :— 
“GK. S. (Acton. W.) alleges that Tre ELECTRICIAN recently 
stated that ^. . . even our ancestors will marvel that the strain 
of the war could have been borne with such fortitude.’ G. K.S. 


should have enclosed the cutting. [f true, it is enough to make 


our posterity turn in their graves." 

Biscuit, please ! 

* * * * 

A correspondent calls our attention to the following small 
advertisement :-— 

ELECTRICIAN WANTED for works in the country, capable of looking 
after motors connected with a 600-hiometre plant. Salary 50s. per week. 
war honus 5s. 6d. per week, Applicants must give full particulars of 
previous experience, —Write E., Box 4,451, Daily Telegraph, Fleet- 
street, B.C. 

He suggests that, with a plant of that length, the man ought. to 
receive travelling expenses ! 
* * * * 


One of our penny contemporaries has just concluded a con- 
petition in which drawings are put forward and the competitors 
must puzzle out from them the titles of the electrical and allied 
firms which they are supposed to represent. The solutions 
appear to us to be comparatively simple, and it may transpire 
that the first prize of £5 will have a somewhat big multiplier. 
Probably the man who sent his solutions bv 3d. registered post 
mav be out of pocket ! 

T * x% * 
Our Encyclopaedia. 

Contributions lo this section (in the shape of definitions 
of well-known electrical objects) are invited. from the willy 
members of the industry. Hot plates will be awarded from time 
to time for the best efforts. 

(The following are contributed by ** J. C.) 

BARTHED NEUTRAL: (See Buried Yank.) 

LIGHTNING ARRESTER: A form of Special Constable. 

ALTERNATOR: A member of the Point Fives who alternates 
between 0-5 and 5-0 in order to produce a balance sheet. 


DALSTON MINIATURE RIFLE CLUB. 


The Siemens Dalston miniature rifle club has been well supported 
during the past four years, and we understand that the present 
season's membership forms the record since its inception. Some 
23 past members of the club are now serving with the forces, which 
makes the present membership of the club all the more satisfactory. 
A social evening was held at Mozart House on Friday last, the 26th 
inst., under the auspices of the club, and a party of about 150 club 
members and their friends spent a most enjovable evening. Mr. 
A. B. Holmes distributed the medals and spoons won during the 
current half-season. Vocal and instrumental items were inter- 
spersed with dancing, and a long programme was put through 
bei ween 7:30 and 12 pm., The arrangements were in the hands 
of the Club Committee, and Mr. F. S. Dennison acted as Hon. M.C. 


THE “POINT FIVES.” 

Mr. J. Horace Bowden (Poplar). ' Mr. W. G. Pickvance (Wrexham), 
Mr. H. F. Strect (Southampton). Mr. H. Gray (Accrington). 
Mr. W. H. Cooke (Luton). | Mr. 5. E. Fedden (Sheffield). 
Mr. T. Roles ( Bradford). Mr. H. F. Friederichs (West Eer- 
Mr. A. S. Blackman (Sunderland). tlepool). 
Mr. C. S. Davidson (Barnes). Mr.J. W. Beauchamp(West Ham). 
Mr. A. H. Seabrook (St. Maryle- Mr. A. H. Shaw (Ilford). 

bone). Mr. C. Furness (Blackpool). 
Mr. E. R. Hill (Reading). Mr. C. M. Shaw (Worcester). 
Mr. J. W. Hame (York). Mr. H. A. Nevill (Wakefield). 
Mr. S. T. Allen (Wolverhampton). | Mr. Frank Ayton (Ipswich). 
Mr. F. W. Purse (Carlisle). | Mr. C. N. Hefford (Leeds). 


All enquiries concerning 


PLATINUM 


should be sent ta 


J. BLUNDELL & SONS, 
GOLD, SILVER & PLATINUM REFINERS, 199, WARDOUR STREET, W 


“ Golsilplat. Ox., London.” 4746 Gerrard. 
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ELECTRIC MOTORS 


Part of small Motor Shop, Stafford Works 


DELIVERY FROM STOCK. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 
Heap Orrice: CAXTON HOUSE, WESTMINSTER, S.W. * 
Telephone: GERRARD 860. Telegrams: '' SIEMBRALOS, VIC, LCNDON. 
Supplies Dept. : 38 & 39, UPPER THAMES STREET, E.C. 
Telephone: City 5350. Telegrams: '' SiEMOTOR, CENT., LONDON.” 


. HOME BRANCH ADDRESSES: 
BIRMINGHAM—Central Ho., New St MANCHESTER— 196. Deansgate. 
BRisTOL—30, Bridge Street. NEWCASTLE— 61-68, Collingwood 
CaRDIFF—89, St. Mary Street. SHEFFIELD—22, High St. (Bldgs. 
GLasGow—66, Waterloo Street. SouTHAMPTON—46, High Street. 
Branches in Principal Towns Abroad. 
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THE *PYTHON" CONTINUITY GRIP. 

Our attention has been called to a new pattern of continuity grip 
fitting for conduit wiring, which is being put on the market by the 
patentees and manufacturers, the District Iron and Steel Co.. 
Smethwick. The adjoining illustrations will serve to explain the 
design and construction of this fitting. There is only a single loose 


saddle, which is provided with a grooved clip on one side and flange |. 


on the other, drilled to pass a single clamping screw which engages 
with the threaded portion of the fixed half of the fitting. The device 
is supplied complete in conjunction with clbows, tees, straight. 
through pieces, tee boxes, 4-way boxes, and outlet boxes, with side or 
back entry. All these fittings are made of malleable iron "and, 


dy M Py © M MEI K - : 
PytHos Firrisc, sHowrsc T asp Bexp with SapprLESs REMOVED. 


with the exception of the saddles, there are no other loose paris to 
take care of. ‘The makers claim that the joint gives a good mechanical 
grip, and also ensures metallic continuity between the fitiing and the 
conduit. They also declare that cach fitting is accurately machined 
and tested before leaving the works. The use of only one screw adds 
considerably to the neat appearance of the fitting, — E 
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D.C. MOTORS AND DYNAMOS. 


We gather from a pamphlet just issued by the Millns Electrical Co., 
37, Strand, London, W.C., that they have available a range of motors 
ond Gynamos from 3 H.P. to 300 H.P. 200 and 230 volts. A complete 
tabular price list has been prepare’, from which the fullest informa- 
tion regarding these machines, together with shipping specifications, 
can be obtained. The machines are of modern design and from 
5 H.P. upwards, are of the multipolar type, and can be supplied pro- 
tected or totally enclosed to give their full reted output. They will 
also work under considerable overloads for long periods. Whether 
as motors or dvnamos, the machines are intended for industrial 
service, and may be bolted to the floor, wall or ceiling. They are 
built to gauge and the parts are made to jig, so that interchange- 
bility is assured. Ring lubricators are fitte. to the" bearings, the 


Mituxs’? D.C. Motor, By Mitixs’ ELECTRICAL Co. 


latter being of the phosphor-bronze swivel scif-aligaing pattern. 
The brush gear is of the box type, carrying high-grade carbon blocks. 
which are fitted with adjustable pressure springs. Direct contact 
is male from carbon to brush spindle by a flexibe copper lea l. The 
terminals are embedded in a gl. zed porcc:ain block which is fixed in an 
accessible position on the motor frame, the current being conveyel 
to them from the brushes by flexible cables. Commutating poles 
are fittel, and the machines will, therefore, carry heavy momeatary 
overloads without sparking. The adjoining illustration shows the 
general design of these machines, and atteation is called to the 
accessibility of the brush gear. We understand that the Millns 
Electrical Co. has been started by Mr. P. Millns, who was previously 
chief sales engineer in the machinery department of the Adnil 
Electric Co. 


METAL HOUSE-SERVICE BOARDS. 


The baseplate of a new line of house-service boards 1s en 
of stamped sheet metal, the edges of which are turned down in ii : 
a manner that a space is left behind in which the connecting Wr 
can be run. : This provides a strong support with minimum weight. 
and there are no rivets, screws or welds of any description. um 
screws onlv are required to fix the baseplate to the wall, an m 
means of tapped screw holes the meter is fixelon the baseplate. j 
position of these latter holes is such that L. & G. meters ean be 
mounted without any drilling or boring, but for other makes of V. 
an adjustable form of support must b» employel. m 
elges of the baseplate both at the top and at the rud 
partly cut away, and a sheet of insulating material 1s inserted. is 

Standard screw plug fuses of any capacity up to 25 amperes i ch 
mounted above the meter, and in this case a terminal box, to W T 
the leads can be connected, is fitted at the top of the baseplate. : : 
fuses can be put on the line side of the meter, in which case n 
ments are provided for sealing them. The avantages of r a E 
arrangement are that the connections to the circuit are muc ie 
plified, theft of current is prevented, the methods of installato? a 
be easily standardised, whilst the fire risk is minimise by ; (ques 
rounding of the conductors by metal and by the use of p E ur 
These boards are being put on the market bv Landis & Gyr 7 
bridge Park, Willesden, N.W. 
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HALF-WATT LAMP FITTINGS. 


With a commendable adaptability, Messrs, Engineering & ‘Arc 
Lamps (Ltd.), Sphere Works, St. Albans, have taken up the manufac- 
ture of lanterns and fitting; for use with half-watt lamps. They have 
prepared a leaflet describing and illust rating a range of these fittings 
and the following particulars and illustrations are taken from this 
publication. They point out that the fittings are supplied with rigid 
internal connections (the insulation of which is not likely to perish) 
so that when being crecte no wiring is required other than the 
connecting up “of the“two outside lea‘ls*to the top terminals or 
through the leating-in glands to"insile terminals when these are 


Typical Hanr-warr LANTERNS. 


specified. In the design of the globe or lantera, as the case may be. 
the lighting distribution has been considered, and the efficiency is 
contributed to by a special internal reflector. 

The subject of ventilation has been dealt with, and the terminals 
and internal connections are carefully housed so as to resist severe 
weather conditions. A substitutional resistance and a series-wound 
cut-out are provided with a rubbing contact and carbon break, so 
that cool running and absence of sparking are assured. The fittings 
are made for indoor and outdoor service, and the standard finish is 
black enamel, but coloured lanterns can he supplied to order. The 
case may be relieved by copper polished bands if desired. The 
"Bristol" fitting has been specially “designed for street, works, 


Two ParrERNs or New Harr-warr FrrriNGS. 


railway, dock and harbour lighting. In a number of patterrs 
hexagonal lanterns are offered as alternatives to spherical globe :. 
For general and industrial service this pattern reduces the cost of rc- 
placement in ca:e of breskage, as only one or two panes of glass are 
required instead of an entire globe. The lantern can be glazed with 
oPalescent, frosted, clear muranese, or any other pattern of glass. 
phe company will quote for any design to suit customers’ cequirements. 
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Johnston says :— 


" The value of Quality is always 
rccognised—sooner or later, but 
inevitably—and whatever reasons 
we may hear in favour of 
Quantity, the value of Quality 
is gaining recognition every day, 
and sooner or later we shall know 
that we can afford the best." 


Had he been speaking 

to Engineers in par- 

ticular he would 

certainly have advised 
the use of 


SIMPLEX 
CONDUITS 


New Catalogue just 
issued. Have you 
had a copy? 


SIMPLEX CONDUITS, Ltd., 


Garrison Lane, Birmingham. 
113-117, Charing Cross Rd., London, W.C. 
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ENQUIRIES SOLICITED — 


ISENTHAL & CO. 


(DEPARTMENT 4) = 
ks, Neasden, LONDON, N.W. [= 


War, India Office, = 


LATTA 


Denzil Wor 


Contractors to the Admiralty, 
Colonial Office, Postmaster General, etc. = 
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HAULAGE MOTOR CONTROL PANELS. 


Thu VAYA INIURIA 


=) 


In all electrification schemes there is a growing tendency to instal 
a complete panel for the control of the motors in preference to 


-e 


HAULAGE Motor CONTROL PANEL. 


ordering the controller, circuit-breaker, ammeter and other items 
separately, and mounting them on an improvised structure when 
they arrive on site. Quite recently the G.E. Co. have constructe | 
to the special requirements of a number of collieries a form of control 
panel for haulage motors, which they have now standardised. lu 
designing these panels the aim has been to provide as compactly as 
possible a mistake-proof unit containing the whole of the motor- 
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ium a ER tter to electrical 
- ave sending a circular let ; 
TONES Beales are sending : | calling their 
M dealers in electrical apparatus s Seine 
pter en M Nilfisk ” electric guction cleaner. Sah 
attention UO © ; cvlindrical pattern comprising © ane 
is of the stationa") Mal motor drives a fan at high speed within 
ich a vertica ; "e | 
be ovided with an inlet to which the euction hose 


n the fan motor and the chamber is a filtering 


Messrs- ( 
contractors 


housing 1 W 


a ch 
is attached. 


amber that is pr 
Betwee 


medium which effectually prevents the passage of any ‘particle of 
dust which is drawn in through the holes. The machine is excep- 
tionally powerful and is recommended for use in hotels, restaurants, 
large domestic establishments, &e. The weight of the machine 
complete is only 35 Ibs. and the energy consumption is 300 watt hours, 
Contractors and others who are interested in the subject of portable 
vacuum cleaners should apply to Messrs. Gillespie & Beales, Amberley 
House. Norfolk-street, Strand, London, W.C., for particulars of the 
Nilfisk " machine. f 
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THE BRIDGE OVER THE BLUE NILE AT KHARTOUM. 


m. Vs course of an interesting article in the "' Engineer," for March 
9, on the development of the Soudan, reference is made to the new 
rolling lift bridge across the Blue Nile at Khartoum, The prelimi- 
nares to the construction of this were undertaken in 1906, and its 
Ti ik completion has effected direct railway communication with 
"is ene has made possible the extension southward of 
EN RN railway system, Great difficulties, chiefly 
which. as it hos js n experieieel in the building of this bridge, 
the l dE = a ength between abutments of 1,833 ft. 9 in., ranks a3 
e longest and most important bridge in tropical Africa. In addi- 
De ^n Nod approach spans, there are seven more spans each of 
ER Mese adc wal d Hd opening of 100 ft. 
15 ft. cl ge Ex B CICAT width between trusses of 36 ft. divide into à 
isl for railway track on the east side and a 21 ft. clearway 
id duy ] and tramway on the west side, and there is also à cantilever 
d carried outside the west trusses, of 11 ft. clear. Provision 

as been ma le to carry an additional cantilever footpath on the east 
side, and a double line of track between the trusses. The rolling 
span is electrically operatel and fully locked and signalled. The 
lighting of the bridge is effected by 36 70-volt Osram drawn-wire 
lamps. These are run two in series off the three-phase mains. 
Current is taken from the Khartoum town supply, and is delivered at 
the signal cabin at 3,000 volts three-phase, where it is transformed 
down to 140 volts. Electricity, too, was used as far as possible for 
all power and lighting during the construction. 
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$$ WRITE FOR PARTICULARS OF FOURTEEN GRADES or 


: British-Made Resistance Materials 
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MAKERS: 


HENRY WIGGIN & CO., Ltd., 
George Street, Birmingham. 
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“S.L.” LANTERNS AND WATERTIGHT FITTINGS. 


Particulars are being issued to the elcetrical trade of a range of 
weatherproof lanterns for ha!f-watt lamps which is being put on the 
market by the Sloan Electrical Co., Golden-lane, London, F.C. 
These lanterns are offered in various shapes and sizes, in accordance 
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“SL.” Harr-WarT INDIRECT FITTING. 


with the candle-power of the lamp required. The globes can be 
clear or opalescent, or in the case of lamps for shop window lighting, 
they may be supplied half opal and clear flint, the obscuring of the 
globe being carried out diagonally. Fittings are also available for 
indoor service, for shops, offices, store lighting, &c. Two patterns 


LIONEL ROBINSON, 
9, Staple Inn, London, W.C. 


PHONE; 6323 HOLBORN. 
TELEGRAMS, “FERRYDOM, LONDON.” 
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are offered, one for semi-indirect and the other for indirect illumina- 
tion. 

The range of watertight fittings includes a number of patterns in 
caast-iron, finished in grev paint and white enamclled inside. These are 
stocked with $ in. gas threads at the nipple. They are made in sizes 
suitable for single low candle-power lamps, for high candle-power 
lamps, and also for groupe of lamps ranging from three to five lamps 
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SUSPENSION PATTERN OF FITTING FoR CHEMICAL WORKS. 


in one group. Attention is called (to acid and damp proof fittings 
which are made up with best English china bodies, and these are 
offered for use in chemical works, dye works, &c. "They are supplied 
with } in. gas threads for direct connection to brackets or with body 
having an eye in the porcelaip t^ carry a suspens'on hook. 
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Messrs: Bruce Peebles 


in 1866, and that the € 


Cork PLATE NOTCHING AND STAMPING DEPARTMENT 


Since that time a numker of important additions 
have Leen made to the works, and they are ae 
equipped with modern plant and machine me 
the production of dynamo-clecirie and noie " 
chinery of every description, "Phe sie ney, 
acres, and is served by railway sidincs fie » } 

Caledonian Railway Co.'s Lerh line. Trolley n , 
locomotives are employed for trai s ort j ui v 
hetween the works and the railway. “The ae ae 
building of the work: is 600 f£. long by 30 EU 
and is made up of five separate bays “The 2s 
for the driving and lich ing of the Son ion i us 
a 500 kw. Peebles- Bellis uni: and a 250 is Pecbl » 
Browett unit, each engine driving two Bin ud 
current generators in tandem. This arrangem di 
admits of a supply of energy to the work p Lo 
three-wiresystem at 460 to 500volts across the ms 
A battery charging bocs'er sel, a ior deve 
balancer set and a motor alternator complete the 
equipment of the power house, A large Tud 

Storage battery has also been laid down and re 
is capable of driving the small machines ‘and light- 
ing the works and offices when the main plant in 
shut down. The factory has been subdivided iG 
departments, each of which deals with some s oodibi 


ous departme 
alternating and 
also builds stea! 


types. 


being rejs 
650 kw. three-phase 50-eycle 


pe originally 


: ne 
iment was started) in 1897. 
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The hea o bay in orde 


ing 'erection and dis- 


chine ba) | 
of the main m? “velling cranes durin: 
r » Jarge trave mg e 5: : | re 
handien T T E booklet referred to à number of liue. A 
ms rog :nteresti tions of the 
3 Svcs ee ost interesting Por 
NUN se being views m the m :nelude 
NUM d Hu in the works. The company's pr oducts include 
nd motors. The 


direct -current dynamos @ 
n turbo-alternators of the two and four- 


illustration 1$ given of two 350 kw. and 
3,000-volt turbo-alternator: 
running at 3.000 revs. per min. [nterest also at- 
taches to a 700 kw. direet-current machine direct 
connected to a four-cylinder vertical high-speed gas 
engine. This machine is fitted with slip-rings and 
balancing transformer for three- wire working. The 
gas engine driving these machines, of which two 
are shown, are each of 1,100 H.P. The concluding 
pages of the booklet are occupied by illustrations 
of alternators, industrial motors and direct -current 
traction motors for boih railway and tramway 
service. 


An interesting 
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FLAG WAGGING. 


Sone interest a t. ches to the patriotic form of 
advertising matter which the G.E.C. is now making 
use of in conjuretion with their Osram lamp de- 
partment. The letters of the advertisement are 
represented by signals in the ordirery semaphore 
code made by figures drawa in miniature of the 
signalling seamen. The puzzled reader is enabled 
to elucidate the problems of the lettering by 
reference to the border of the announcement which 
m the complete semaphore alphabet. To popu- 
p o a n company is sending out a number 

Cards w ich will be over-printed with con- 
tractors’ names and addresses for local circulation. 
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(CONSTRUCTIONAL details of the All.British 
**Magic "' Suction Cleaner are simple & perfect. 
oe The Motor — specially designed for Cleaner work —is 
unique in its stability. Practically fool-proof, it will 
work with sure reliability under almost any strain. 
Lubrication is simple. A monthly quarter-turn of 
the little lubricator caps is sufficient to keep the 
Motor in perfect trim. 
The best and safest machine for you to sell. 


Why Support Uncle Sam ? 


MAGIC 


LIMITED, 
Farringdon Avenue, 
LONDON. - REC. 


SILVERTOWN DYNAMOS AND MOTORS. 


The new edition of list No. 37, dealing with direct-current dynamos 

A and motors made by the IL. R.G.P. & Telegraph Works Co., will be 
` found of considerable interest, — [t should be hardly necessary for us 
to remind our readers that the Silvertown Company have specialised 

in direct-current dynamos and motors for the past 30 years, and the 

fact that machines have been in service 20 years and are still doing 

good work testities to their high efficieney and general constructional 


j SILVERTOWN 3-wiRE DYNAMO WITH Static BALANCER. 


excellence. A complete specification of the machines is given in the 

list, from which we gather that the material for the shaft, which is 

the principal working part, is selected with the greatest care, and the 

shaft itself is designed to withstand flexure or vibration. The same 

may be said for the choice of the materials for the windings, the core 

and the field frame. Th» completed machines are supplied in the 

| Open protected, the totally enclosed or the ventilated enclosed types. 
| We gather that special precautions have been taken to ensure 
e absence of vibration when running by carefully balancing the 
armature on steel straight edges. Two types of brush gear are 

listed, one carried on a cast-iron rocker, capable of being rotated in 
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ARMORDUCT 
CONDUIT 


Absolutely the safest 
and most economical 
protection you can 
afford your Cables. 


Write for particulars and prices 


The 


ARMORDUCT 


Manufacturing Co, Ltd. 


Farringdon Ave., London, E.C. 
Bathurst Works, Witton, B'ham 


"ARMORDUCT" 


KE E Cats ys e 


a 


groove turned in the bearing casting, ike other, of the fixed box 
type, the carbon brush being housed in a brass box insulated from 
and secured to the end of the bearing. The dynamos and motors 
included in the list range in output from 75 watts to 66-kw. The 


SILVERTOWN 


SiL, vERTOWN Priatixa DYNAMO. 


motors are listed from 3 B.H.P. to 90 B.ILP. Probably this lis. would 
be found useful for making up combinations of motor-generator sets 
for the charging of electric vehicles from direct-current supply mains, 
The list is well printed and illustrated with a variety of machines, 
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at such an efficiency a3 0-5 watt per candle would give only a life of a 
few hours. The gas-filled (half-watt ) lamp is able to operate at this 
high efficiency with satisfactory life because of the neutral gas with 
which the bulb is filled. This gas, by preventing the evaporation 
of the filament when the lamp is operated at a high efficiency, enables 
the half-watt lamp to be produced with a commercial length of life. 
Energy losses due to the inert gas in the gas-filled lamp are unavoid- 
en E of these losses the diagram shows that tho gas- 
Head o ali-watt i 3 ve 7 T". s oe 
PEE En - M iL. pr. di efficiency over 
losses in each type of lamp an E i is a " ; he actual energy 
efficiency obtained in the new gas-filled or | Ha ede the ZUM 
: r half-watt lamps is readily 


noticeable. 
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Ina brochure just issued by W. T. Glover & Co. the re: , 
HA p ban bitumen cables for mining work aie Pi 
TU : p Ua inar. W here serious overload need not be catered for 
i n mines | certainly ought not to he) the less fibrous 

iere is in the inner construction of a pit cable the | t e o 
e e insulation as the ideal, one’s A R 
` PETE ir . — D "by » ` "C r eu 
large D C The former is seldom feasible for 
PU e P EUN uh [1 d thus reducing the range of possi- 
por dn REA d n sheath. Laboratory research 
(cane leans acer nae e UE satisfactorily made to cater 

be verfoctbe safe aA Ioue. would, venerally speaki 
perfectly safe in surroundings ranging up to, s SOS aking, 
course of their evolution it hax also been ial ie 1207F. In the 
from multicore bitumen cables the fibrous ta gue to remove 
Eun. pn n necessary to provide the B En ied 
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nm e ngth. To demonstrate that this Wegen 
Hj | Yir me chanical efficiency, mention is made ES 
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> . " * in -+ t se b 
ME a ES recent fell down a shaft for a distance of 150 lk 
r the tangled cable had been bronght out, the seven we ee 
were cut away and tested, with the astonishing ul n a kinks 
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J OINTLESS FILAMENTS 


of Great Strength. 


we LAMPS 


have Drawn Wire Filaments wound 
by hand in- one continuous length. 


Do not blacken prematurely. Reduce Working 
Costs. Give unfailing Brilliance. 
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BRITISH MADE. 


20-260 Volts—5-1500 Watts. 
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$ MOSCICKI CONDENSERS : E 
: GILES' VALVES 

WATER JETS 
DISCONNECTING SWITCHES. 
ELECTROLYTIC RECTIFIERS. 
RESISTANCES. 


|ISENTHAL & CO. 


7 DENZIL WORKS, 
% On Admiralty List. NEASDEN, LONDON, N.W. 


FUSES. 


Single, Double or | 
Triple Pole. a 
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3 pec. 31. 
4 Ys Dec. 31. 
5 ABINGDON (6 ooo). Nov., 1900 Dec. 31. 
e | AOCRINGTON (49/77 pat ie 
7 | ACTON (60,000) --- 112, Dee. 31. 
g| AUN ie e. 1899| Oct. 31. 
9 ALDERLEY AOW 1400) AUE en Mar. 31. 
n ALDERS, 000 vi) D p. Dec. 31. 
j1 | ALDERSHOT (District). |02 : 
12 ALLOA (17,130) Nov.,1910| May 15. 
13 ALNWICK (7,041) Aug., 1902 Dec. 31. 
14 ALTRINCHAM 17 (000 Dec., 1894| Dec. 31. 
15 ARBROATH (23,000) ... Aug., 1908 Dec. 31. 
16 | ARDSLEY, &c. (6,870)... |Nov.,1906| Dee. 31. 
17 | ASCOT (5,800) ... | lOct., 1907| Dec. 31. 
18 | ASHINGTON (30,000) ... 1903 | Dec. 31. 
19 | ASHTON-UNDER-LYNE 1899 | Dec. 31. 
20 | ATHERTON (20,000) ... Dec., 1903| Mar. 31. 
21 | AYR (36,529) . Jan., 1896; May 15 
22 | BACUP (22,500)... . |Aug., 1911) Dec. 31. 
23 | BALLAGHADEREEN ... 1907 1913. | 
24 BANBURY (13,000) . |Feb., 1903, Dec. 31. 
25 | BANGOR (12,000) . lOct., 1900| 1913. 

26 | BARKING (29,500) ... May, 1899| 1913. 

27 | BARNES (35,000) . |May, 1901! Mar. 31. 
28 | BARNET (12,000) . |Aug., 1900| Dec. 31. 
99 | BARNSLEY (50,614)  ... |Feb., 1900) Mar. 31. 
30 | BARNSTAPLE (14,137)... Jan., 1903| Mar. 31. 
31 ET RS Fcb., 1899| 1913. 
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im gton Corporation 


Metropolita 
ply Co. Mead 
Aldeburgh Elec. Supply 


Alderle and Wilmslow 
Electric Supply _, 
Aldershot Urban Dist. 

Council 
Aldershot Gas, Water 
& Dist. Lt. Co. 
Alloa Corporation 


Northern Counties E.S. 


Co. 

Altrincham oe 
Supply, Ltd. _- 
noe Elec. Light 

& Power Co. 
Electrical Distribution 
of Yorkshire 
Ascot District Gas & 
Electricity Co. 
Northern Counties E. 
Co 


S. Co. 
Ashton-under-Lyne 

Corporation 
Atherton U.D.C. 


Ayr Corporation 
Bacup Corporation ... 


Castlerea Rural Dist. 
Council 

Banbury & District 
Electric Supply Co. 

Bangor Corpn. ba 


Barking U.D.C. 


Barnes Urban District 
Council 

N. Metro. Elec. Power 
Distribution. Co. 

Barnsley Corpn. 


Barnstaple Corpn. 


Barrow-in- Furness Cpn. 


— ES 
. Fæ 


n Elec. Sup- 


Edwards & Armstrong.. 

(a) H. Gray 

J, S. Highfield (Eng. & 

Man.) 

A. J. Robinson 

E. Hesketh 

(a) F. Garside 

(a) B. W. Gothard 

J. W. Napier 

T. Smith 

G. H. Fawcus 

(a) J. C. Christie 

(a) W. B. Woodhouse 
(Eng. & Man.) 

A. E. Brooks (Eng. & 
Man.) 

W. Bates 

(a) N. Appelbec 

C. T. Astbury 

(a) R. Marshall 

W. E. Lloyd 

T. Drury 

G. D. Vickers 

(a) P. F. White ... 

(a) W. Holmes .. 

(a) C. S. Davidson 

H. W. Swann 

(a) E. A. Barker 

(a) J. W. Hadfield 

(a) H. R. Burnett 


J 
~ 
sewi 
g 
TE 
» - ` 
TLLA rh 


& 400 = 
50 2 & 400 n 
920 440, 230 
2 | © "ago, 400 € 
» 250 
aceon? e 220 & 440 
Š 230 & 460 
9.wire 
3-ph. 4-W. S 50 2% 
(a)1& 3-ph. a.c. (b) 3-P A 
].ph. & 3-w. RT v 2ph| 7 230 & 46 
Bulk supply at *'^ 
(b) 3- wire d.c. = 200 & 400 
3-wire .- ' 
- 210 
3- wire ... 
- 210 & 420 
3-wire ... 
(a) 1-ph. 3,000 volts ... œ |50 il 
(b) 1-ph. 2-wire - 220 
3-wire ... eee 
3-wire ... - 240 & 480 
(a) 1-ph. & 2-ph. € | 80 | 100, 200 & 400 
b) 2-, 3-, & 4-wire 
en ae = 250 & 500 
(a) In bulk from Yorkshire € | 50 230 
Power Co. (5) 3-ph. 4-wire 
3-wire... — cee eet 220 & 440 
In bulk from Ashington Coal Co.) 9 | 40 | 240 & 480= 
(6) Ashington d.c. Hirst a.c. 240 e 
(a) 3-ph. and d.c. (6) 3-wire | 9 | 50 | 240 & 480 -~= 
3-ph. & 3-wire d.c. 250 & 500 o 
(a) In bulk from S. Lancs. | 9 | 50 | 240 & 560 
Tram. Co. 2-ph.& 3-ph.7,000 v 
(a) l-ph a.c. & d.c. (6) 1-ph. | @ | 60 | 250 & 500— 
a.c. & 3-wired.c.  , 100 & 200 e 
(a) In bulk from Rawtenstall | @ | 50 | 230 & 400 
Corpn. (6) 3-ph. 4-wire 
3-wire ... - 230 & 460 
3-wire ... - 200 
Lighting 3-wire. Converters | @ | 50 | 230 & 460 = 
step up to 6,600 v. for 3-ph. 230 & 400 
3-wire ... s "S ise. [rmm 210 & 420 
In bulk at 10,000 v. 3-ph., con- | = 
verted to 3-wire ieu i € 
3-wire ... .... is = 230 & 460 
3-wire ... E 230 & 490 
(a) H.T. & L.T. d.c. & 3-ph. a.c.) & 
(b) 2- wire & 3-wire Et - T m i 


STHELENS patent C TS CABLE/ 
FOR U/E iN ELECTRICITY WORK Z.. 
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3g PRICE PER UNIT. 3 
zo | i E 
33 E d If Wright system (1) — first hour, (2) first 2 ; E | 
my L— aa {8 E a 3 Price ours, &c. B Purchaser of | 
Volum, ig 2..,.83 Gd |B o ao} E rT | © a Current for 
| E] . 6/8 Sa RE S d 8 © cI P ed | E E Traction and | No. 
FFEEEEECIHILEFEMEIE | Getivere Heating Z| Š | Pownan | 
Passes sei a8 3 Sj é = to Lighting. Power. d es S Pri 
Roh gózam SS [3 33 bunkers), | “8ng NUM w | 3 ice. 
| tng hal ss (RBS AS $ 4, Cooking. S | g 
| POs Hozan] 33 ise 8) Syl Ss | ES 
ly 
ETT None 700 Refuse. 0-25d. per eid eue 2d. -0-85d. ld. -| 38. 6d.| Tramways Dept.,| 1 
T | unit 2w. lamp perqr. 1-254. 
us | 259 O (mean) 8,380 | Scotch Singles Average |M.D.51d.— 24d.-2d ld. & 3d. 2s. 3d.|Cpn. 0-85d. —0-8d.| 9 
069 | 34 F and Pearls, l4s. 7d. |lłd., flat 31d. Sub. Co., 1-75d 
» 200 | Anthracite, | ^ 24s. 6d.3d. | 24.144. 2d..144. wee ^ Q3 
"mta € Fuel Oil, 80s. e eed wes 
| 98 F. 405 Dm Thro, 19s. 3d. 6d. 2d.-14d ed diok a ee aaa 4 
230 & Oi |Non 135 Anthracite | 27s, 9d. 74d.-5d. | 4d.-14d 4d.-14d. |14.| 1 fasa] — 5 
%4 | ans, | 
550 |4,688 | Local, 13s. 10d. 1219, R. V. lłd.-łd. | 121% R.V.+ 
230 E 46d Slack a +0-5d, 4d. 0-5d. Also ld. Di eae 
2,500 $a 6d.—3d. 13d. 1d. i 7 
Wi | Or “ Contrajct Tariff "fixe d charge -2d. | — | — |^ 7| vvv 
None. 48 Crude Oj]. 6d. 2d. 2d. — | — | 1 sod — 8 
09 | i 344 Burgy. 13s. ld. | M.D. 7d.. M.D. 21d. 9 
"ia | Fue] Ói 60s. to 70s. | 4d., and 6d. | 4d. & 14d. | — 7? ^ — | cc | 1! [æd] — .... 
u x 575 | Peas & Welsh. | 18s. 6d. 41d. 43d. 43d. — | .. |None|?&8d| ^... 10 
28s. 
n None. 160 Gas. 2 6d. 2d. 2d ft we | 1 fassa) — 11 
i - 
8 160 719 Coke. 4d. 2d.-0.8d. sA ae E asd) i 12 
E | Non 350 pucr eed 51d.-414d. 3d.-11d. 3d.-11d. ERETT 13 
nd Small 
MMEM, None 1,540 | Slack & 11s. 8d. 6d. 14d. Wd. | .. |None|9?& 7d| ^... 14 
Screenings. 
8:8 | oop 1,050 | Scotch Duff. 5d. Sliding scale ld. | .. | None. ] 2s. 5d.) 0. 15 
B — | None 7d.(1),-13d. | 2d.-0.9d. lids]. | None] 3& | 16 
| and 5d. 2 
W:M None 200 | Oil and Gas. 7d. & 5d. 2d. 2d. — | .. |None|Lt4&| ^ 17 
i " | None » 51d.-41d 3d.-1}d. 94-144. | .. | None. 4s. 6d.) — 18 
p x afte F38E.| 4 5,160 3d.-2d.; 2d. 14d.-0.6d 14d.-0.6d. 
Mt 10 & 2rate ld 2 Corpn. Trams... 
"m" | T 382 a4. pu 14d.-0.34d Md. — | .. |None|2s&9d| ^... 
ney | None. | 5017. 1,300 | Singles. lls.4d. |  4d..3d. 2d.-1d. ld. Groni Tai 
3:8 j None. 4d. 1.5d.-0.53d. 1.5d.-1d. T 
B ( None. 30 Welsh. 35s. X E CM NEM 
Anthracite. 
0:8 None 725 Slack. 5d. . 114. Hd |... | 1 |eno| — ... 
M | None 520 Coke. 14s. 6d. B SIME 24d.-1d. 2łd.-1d. | .. |None|3s6d| .... 
54d.-3d. 
We} 16 RK, 930 Pontefract 10s. 10d. 24d.-1d. lid. U.D.C. Trams., 
ÉL Slack. 14d. 
" | a 1,570 -: 34d. 14d. R.V--M. | ld.|None|?& 5d| —— 
r | 18 F 7AOYM. & | 4404. 4d &RV.41d) pa | a lasa) — 
| 5d. 3d. (1).1d. 
a | None. Screenings. 8s. 34d. l14d.-1d. l1id..ld. . | 38. 4d.| Barnsley & Dist. 
Elec. Traction Co. 
i | 100 Welsh. 18s. 6d. Er 7 A 3d.-11d. 2d. .13s.4d.| |. ...... 
T Sharlston | 13s. 6d. |£12 kw.-- 1d.; £31 kw. 1-1d. ; ld. 2s. 6d.| B.E.T. Co. 
"Lr | 400 Slack. 44d; & 4d. | 2d.; 14d. 


I. 


- With constant renewals through kinking and shorts ; with repairs needing time and address : 
Is it worth saving twopence fo wasting a bob.? (Not to mention the mess when it goes’’ on the job) 
_. Better scrap it and use C.T.S. | | uM NEM 7 


When you've time to consider the How and the Why, and perchance too the When and the What, 


You will wonder why some Wiring Systems were born, and you'll use C.T.S. like a shot. 


- When you re quoting for wiring a place that is dam , and casing or barrel is planned, 


Stake your tender and name upon C.T.S. stuff, and your days will be long in the land. 


- When a job has been done on the usual lines, and it breaks down again and again, 


Put the lot on the Scrap heap and use C.T.S. from the attic right down to the main. 


- When your men are not in (thro' St. Monday or worse) and your contracts grow whiskered and 


Take note : C.T.S. can be run by the lads ; put it in and get done right away. [grey 


: The ways of a man with a maid may be strange, but stranger it is for to find 


The flex that is known as the “ Good Enough '' type on lamps of the portable kind. 
Especially so where there's water and oil ; when results can be seen by the blind. 


3 


The TWELVE VIRTUES of C.TS. 


Patent No. 3996/1911. 


1. WATERPROOF 7. STANDS HEAT 

2. STANDS HARD WEAR , 8. VERY FLEXIBLE 

3. UNKINKABLE 9. CHEAPLY INSTALLED 
4. CORROSION-RESISTING 10. O.K. IN PLASTER 

5. ELECTROLYSIS-PROOF 11. NO SPECIAL FITTINGS 
6. SHOCK-PROOF 12. DOES NOT PERISH 


m St. Helens Cable & Rubber Co., Ltd., 


WARRINGTON. l 
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jn oO was up- 
Name ? F igure” Com- made 
pie "cts pee) meneed- 1914- 
in prd populat! 
estimate 
m dd mom porem R 31 
ME | 14| Dee: 
eae 2500. Jost s | Dec. 31 
gTOKE i Xu Euer. 
BASINGSTO Gy o c den. 1897] aar, 31 
BATH (+? i Aug. , 1903 | 
37, yc. 3 
BATLEY ( 4 Nov.,1912 pec. 
BEAULY aie ) Nov 1900| Mar. 31 
33,000 "X s3 
BECKENHAM ( pees 1894] Dee. 31 
43,000) 
BEDFORD ( — Dec. 31 
sT (399,000) E 
BELFA Jan., 1908 1913. 


BELTURBET (1,500) 


Sept., 1903 Nov 
BERWICK-ON-TWEED.. Sep , 
Mav, 1900 Mar 
BEXHILL (17,000) S 
1903 Mar. 31 
BEXLEY (16,300) s gebat 
", 8. 
BIRKDALE (18,000). --- Aug., 1902| Nox 
BIRKENHEAD (three Sept.,1896) Dec. 31. 
stations) (138.000) ii e 
BIRMINGHAM Summer Apr., 18° ec. 
Lane, Water St., Ches- 
ter St. (3 stations) 
(850,000) 
BIRSTALL (6,750) . |Dec., 1914] Dec. 
BISPHAM WITH NOR- Feb., 1912) Nov. 
BRECK (2,800) Y 
BLACKBURN (133,000) |Fcb., 1895 Dec. 31. 
BLACKPOOL (58,271) — Aug., 1893. 1913. 
BLAENAU-FESTINIOG 1900. Dec. 31. 
(12,000) 
BLAIR ATHOLL (1.580) |May, 1910|) Dee. 
BLYTH,COWPEN & BED-| 1901 | Dec. 31. 


LINGTONSHIRE (23.351) 
BOGNOR (9.000) .. |Nov.,1913] Dec. 31. 
BOLTON (130.305) . JOct., 1894| Dec. 31. 


BOOTLE (69.000) 


BORROWSTOUNNESS 
(Bo'ness) (12,000) 


1913. 
Feb., 1905) Dec. 31. 


. iApr., 1898 


BOURNEMOUTH (78,677) 1902 Dee. 
(tramways) 

BOURNEMOUTH(70,000) | IS91 1913. 

BOVEY TRACEY (2.500) Dec., 1910} 1913. 


BRADFORD (291.452) 
Valley-rd. Station No. 2 
Valley-rd. Station No. 3 

BRAUNTON (2,325) . |Feb., 1912 


Sept., 1899) Dec. 31. 


1913. 


BRITISH INSULATED & HELSBY CABLES LTD 


Head Office: PRESCOT, LANCS. Works: PRESCOT and HELSBY 
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Batley Corpn' 


Beauly Electr! 
Co. 

Beekenh 

Bedford Corp) 


Belfast Corpre 


J. €. Cave (Owner) zn 


Urban E 
Bexhill Corpn... 
Bexley U. D.C. 


Birkdale & Dis. Elec. 


supply Co, 


Birkenhead Corpn 


Birmingham Corpn ... 


Electrical Distribution 
of ‘Yorkshire Ltd. 
Urban District Council 


Blackburn Corpn  ... 


Blackpool Corpn. 


Yale Elec. Power Co... 


Duke of Atholl 


Northern Counties Elec. 


Supply Co. 


Bognor Gas Lt. & Coke Co. 


Bolton Corpn... 


Bootle Corpn... 


Bo'ness Burgh Comrs.(Leased 
to Nat. Elec. Const. Co. 


Bournemouth Corpn... 


Bournemouth & Poole 
Klee. Supply Co. 
Dartmoor Elec. Sup. Co. 


Bradford Corpn 


Braunton Elec. Lt. & 


Power Co. 


c supply 
am C: p.C. t 
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lec. Supply Co. 
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ee al 


pe 
Corpre 


mee 


rst 
V B road hu 
F. Teague 


(a) 5: p, Jones 
7 clec- 
(a) Edmundson 4 Ele 
tricity COP — 


J. E. Tapper 
(a) R- W. L. Phillips 
| (a) T. w. Bloxam 
J. €. Cave 

V. E. Angwin 

(a) W. T, LeFeuvre 


(a) H. P. Stokes 


G. L. Kirk 
G. P. Shallcross 


Ch. Eng. (a)R. À. Chattock. 


Res. Engs. R. U. Bailey 
(Suminer-In), F. J. W. 
Ashlin (Water-st), J. Y. 
Mackersie (Chester-st.) 
W. B. Woodhouse 
J. S. Hollinrake 


(a) P. P. Wheelwright ... 


(a) A. C. Furness 
T. P. O. Yale 


J. McInnes 
J. Pringle 


H. A. Harding ... 
(a) W. J. H. Wood 


' (a) T. D. Clothier 
H. Roger 

I. Bulfin ... 

E. L. Ingram 

G. Grant 

(«) T. Roles 


(a) J. Welsh 


"1Yopnet OY. 
(n) pistribution: 


Z.wire + 
2.wire & 


-ph. EA 
(a) 3-wire d.c. 3 and 3 ph 


3. wire d.e. . 
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a) Lt. d.c Traction 
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Mp overhead mains 


j-wire > 


3-wire ... 


(a) 1-ph. 2,000 v. (b) 3-wire 


3-wire ,.. 
3-wire ... 


(a) 5,000 v. 3-ph. a.c. & d.c. 
(b) d.c. 4-wire and a.c. 3-ph., 
4-wire 


(a) Bulk supply from York- 
shire Power Co. 
3-wire ... 


(a) 2,000 v., 1-ph. a.c. ; 3-ph. 
6,600 v. a.c. (b) 3-ph. 400 
and 200 v. & 220 & 110 v 
l-ph. & d.c. 3-wire 

Lt. 1-ph. with 2-wire distbn. 
Traction d.c. 

(a) 650 volts ... 

(^) 230 for lighting 
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(a) 3- ph. in bulk from N.E.S. | 
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J-wire — ... as pes 
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(5) d.c. 3-wire 
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lighting only 
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2-wire .. e es 

(a) 3-ph. E.H.T. & d.c. see 

(5) d.c. 3-wire & 3-ph. 4-wire 
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230 & 400 » i 
240 Y 
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$5520 — | 
cEMO 
110 Via 
240 & 480 
220 V4 
200540 ` 
- 230 Ñ 
230 & 460 m 
220 & 440— — 
240 & 480 = 
230, 400, 440 ~ 
230 & 400 
250 & 500 No 
220 & 440 —  " 
110 & 2200 +i 
115 & 230 ~ 
200 & 400 ~ 
200 28 
240 & 500 Xe 
110 & 220 Xo 
240 & 480 = No 
440 ~ 
220 & 440 
100,200 & 400 \ 
230 & 4607 
220 & 440 in 
| 
230 & 400 2 
550 rr 
100 & 200 No 
200 No 
230 & 460 = i 
230 £400 v % 
220 ] 


PRESCOT CABLES. 


Paper Insulated Cables for Power Transmission, Telephony & Telegraphy. 
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S. Yorks Slack. 


Midland Slack 


Notts. & Derby. 


Northumberl'd 


9s. 2d. to 6d. (1).3d.(2). 


12s. 3d. | 6d.(1)-2d. & 
44d. 


Best Welsh & | 21s. 9d. & 


. COPYRIGHT. 


» 
a he 
g - Purchaser of 
a .& Current for 
E E: Traction and | No. 
E de Power, and 
n 3 Price. 
Z à 
| 
» 3s. 6d. E 32 
None.|ls10d.| — .... 33 
None. |Lt. 38. | Yorks (Woollen | 34 
Pr. 2/6|Dist. ) Trams., 13d. 
None. | None.) — ... 35 
l 2s. 3d. Sth Met. Trm. Co.| 36 
None.|Lt.2/8 =: 37 
Pr. 2/6 i 
None. | 2/lless(Corpn. Trams. Price] 38 
209; based on cost. 
-| None. | None.)  . ... 39 
ljd.ofiNone.| 3/9 | | 40 
None ds. | 41 
; . 9d.| Foots Cray Co. £1kw 
None s. Bd. Sets ro ee] a2 


Co., 4d.; & U.D.C. 
Trams 


am 
1 | 2s. 4d. Southpone Trams;! 43 
| Co. 2d; - | 
| | 2s. 3d.}- Corpn. Trams, | 44 
0.953d. . 
| | 1s. to} Corpn: Trams, | 45 
1/11 | 1.5d. to 1,425d. 
None|2&7d.| |... 46 


2s. 7d. 


2s. 9d. 


2s. 2d.|Cpn.Tms.& Lytham &|-49 
St.Annes Tms.2d.- lid. 


None. des 50 
None|None|  ..... -51 
None. | 2s. 6d.| |. ...... 52 

3s. 7d.| —  ..... 53 


None. | 2s. 1d. xd Corpn. | 55 
11d. 
None.| .. | .... 56 
None. | 2s. 6d.| Corpn. Trams, 57 
16d. to 1:3d. 
2s. 7d.| Corpn. Trams... | 58 
None.|4e.8d.| |  .... 59 


2s. ld. Corpn. Trams, 1d.| 69 
day, 2}d. night 


eveene 


None. | None. 


BRITISH INSULATED & HELSBY CABLES LTD. 


Head Office: PRESCOT, LANCS. Works: PRESCOT and HELSBY. 


 HELSBY CABLES. 


Insulated with Vulcanised Rubber, or Bitumen. 


| d 
& 
[s 
| Name of Town T B ecu g | Resident- Engineer. — Pg é 
No. eae e F eden was Return is PU o! P bad (a) Responsible for (a) Generation and 3 3| È, ert 
e ip dp E ul om Com- | made up. i oa carrying out (b) Distribution. - i ps oltage. 
estimated Population.) manoed. Extonsioña. : S E f 
1914. qS : 
M 
21/4 
62 | BRAY (10,000) ... ... |Jan., 1892| Dec. 31. | Bray Urban District | (a) W. J. U. Sowter  ... | Single-phase .. * | 60 | 100 & 200 \ 
Council 
63 | BRECHIN (8,439) ... |June.1901| Dec. 31 , North of Scotland Elec. | F. B. Hills ( Man.) 3-wire ... my 240 & 490 ' 
Lt. & Power Co. D. E. Macgregor 
64 | BRENTFORD (15,171) .. |Nov.,1911| Dec. 31. | Brentford Elec. Supply | J. S. Highfield (Eng. & | In bulk from Metropolitan E.S.| € | 50| Lt. 240 Y 
| Co Man.) Co. 3-ph. Pr. 415 
65 | BRIDGEND (8,000) ... May, 1903| Dec. 31. Bridgend Urban Dist. | W. Welbury  ... ... | 2-ph., 4-wire .. i .. | © | 60 | 200 & 440 Y 
Council 
66 | BRIDGWATER (16,000.) |Nov.,1904| 1913. Bridgwater & District | (a) H. Walker ... ... | 3-wire ... m € sari 97 se 230 V 
Elec.Sup.& Tracn.Co. | 
67 | BRIDLINGTON (16,000). |Feb., 1905| Dec. 31. | Bridlington Corpn. ... | (a) A. J. Becket e | 3-wire ... a ae BrP et al eee 220 i. 
68 | BRIERFIELD (9,200) ... 1902 C D E B. Halstead  ... ... | In bulk from Nelson Corpn.... 
! 
69 | BRIGHOUSE (21,735) ... |Apr.. 1897| Mar. 31. Brighouse Corpn.  ... | (a) A. Aspinall (Eng. (a) In bulk from Yorkshire Pr. | © | ... | 290 & 460 
blk. Ap *09: Man.) Co. (b) 3-ph. a.c. & 3-wire d.c. 
70 | BRIGHTON (131,327) ... |Sept.,1891| Nov. 24. | Brighton Corpn. — ... | (a) J. Christie... ... | (a) 8,000 volts 3-ph.... ..| ^| 50 | 230 & 460 = 
i (b) d.c. 3-wire 
71 | BRISTOL (357,059) Avon- Aug., 1893) Dec. 31. | Bristol Corpn... ... | (a) H. Faraday Proctor | (a) E.H.T. 3-ph. 50 € 6,600 v. 9 | 93 | 105 & 210 ~ : 
bank Temple Back H.T. 1-ph. 93 e 2,200 v. 250 & 500— , 
(b) 3-wire 50 365 3.ph. x 
72 | BROMLEY (KENT) Sept.,1899| Dec. 31. | Bromley (Kent) El. Lt. | R. R. Barker... ... | 3-wire L.T. and 2-wire H.T. | = |... 210 v 
(27,358) |  & Power Co. for Chislehurst 
73 | BRYNAMMAN, GWAUN- | 1905 | Dec. 31. Brynamman & Dist. | T. Williams — ... l-ph. overhead mains ......... 9 | ... | 220 & 200 i 
CAE-GURWEN AND |, EI. Supply Co. 
CWMGORSE (5,072) 
74 | BUCKFASTLEIGH(2,430) P Dec. 31. | Buckfastleigh Elec. | E. Humphries 2-wire ... "m s s poH cas 230 $ 
Supply Co. 
75 | BUCKINGHAM (3,200)... 1889 Dec. 31. | Buckingham Elec. T. Gillies ( Man.) 2-wire ... si pie euer) SNE oily 220 ds 
| Light Co. 
76 | BUDE AND STRATTON Apr., 1908) Dec. 31. | Bude Elec. Supply Co. | W. Askham 3- wire ... oe is | ™ |... | 200 & 400 js 
(3,000) 
T! | BUNCRANA (5,124) ... |Oct., 1905| Dec. 3l. porran Elec. Supply | J. K. Swan 3-wire ... iis - Vesperae 235 Na 
2-wire, overhead muins — E. p 230 Y» 


| 
78 BURGESS HILL (SUSSEX) Mar., 1906) 1913. i3 Hil & Dist. | E. Prior 


. . . e LI . e . 
L] . . . . LI . e 
L] ° . . . . . . . 

= —— ——————M——— eee 


(5,124) Elec. Supply Co. 
79 | BURNLEY (106,000) ... Sept.,1893| Mar. 31. | Burnley Corpn. ... | (a) J. E. Starkie 3-ph. and 3-wire d.c.... 9,50, 220 & 440 Xo 
80 | BURTON-ON-TRENT ... Mar., 1894| Nov. 30. | Burton-on-Trent Corpn.| T. Hall (a) l-ph. &3-ph.  ... ..|& | 50 200 
(52,450) (6) 1-ph. & 3-ph. 75 
81 | BURY (60,000) ... ... |Nov.,1896, Mar. Bury Corpn. ... ... | (a) S. J. Watson (a) 3-phase  ... - ...1 9 | 50 | 230 & 400 Na 
(b) 2-wire d.e. & a.c. 220 & 440 
82 | BURY ST. EDMUNDS Aug., 1900! Mar. 31. ' Bury St. Edmunds | (a) S. E. Day 3-wire . " es | m | -n | 200 & 400 rE, 
(17,000) Corpn. | 
83 | BUXTON (11,500 inter, June, 1900| Mar. 31. | Buxton Urban District | (a) W. J. Leeming ...  3-wire ... eee oe M ELA 230 m 
20,000 summer) | | Council 
84 | CAERGWRLE (1,500) ... July, 1909 1913. | Caergwrle & District | (a) A. O. Griffiths ... | 2-wire, overhead mains den ms 100 Ni 
l Elec. Supply Co. 
85 | CALDY (183) ... ... |July, 1909; 1913. Caldy Manor Estate ... | C. Price ... | 3-wire ... de s "S alt 115 Ne 
86 | CAMBORNE, REDRUTH Oct., 1902| Sept. 30. | Urban Elec. Supply | L. A. Hards ... | In bulk from Cornwall Power | = | ... | 240 & 480 ) 
& ILLOGAN (26,680)... Co. Co., 3-wire d.c. distn. 
87 | CAMBRIDGE (55,000) ... |Nov., 1892) Dec.31. | Cambridge Elec. Suppl¢! R. C. Pierce ... | I-ph., 3-wire distn. ... € | 90 | 100 & 200 Na 
; Co. 
88 | CAMBUSLANG (24,864).. Sept.,1905; 1913. Lanarkshire County | D. M. Eunson ... | 3-wire ... ies ee . | =f... | 250 & 500 30 
l Council 
89 | CANTERBURY (24,628).. pos 1899, Dec. 31. | Canterbury Corpn. ... | C. A. Blascheck .. ... | (a) and (b) 3-wire = 220 & 440 12 
90 | CARDIFF (two stations) |Dec., 1894! Nov. 29. | Cardiff Corporation ... | (a) A. Ellis . | E.H. T. 3-ph., H.T. 1-ph.,2-and | €, | 40 | 200 & 400 I8 
(195,000) | | |  3-wire distn. and d.c. 3-wire 50 
91 | CARLISLE (52.225) ... May, 1899! Dec. 31. | Carlisle Corpn... s | (a) F. W. Purse E (a) 3-ph. and d.c. . «€ | ... | 230, 400, 460, ;, 
| | | (6) 3-ph., , 4-wire & 3-wire d.c. 500 5 


MAKERS OF | 
IRON AND STEEL TUBES. STEWARTS: | 
TUBULAR STEEL ELECTRIC LIGHT STANDARDS. | 
RAMWAY 


ELEGRAPH POLES Head Offices: | 
ELEPHONE = m 41, Oswald Street, GLASGOW. | 


TUBULAR STEEL TRANSMISSION TOWERS : | 
SEND FOR SECTION “T” OF CATALOGUE. Nile Street, BIRMINGHAM. ) 


CONNECTIONS. 


| 3 i Fue. ` PRICE PER UNIT. 
No. and Details of | ^ OTB E If Wright S = : 
: ‘ 38 gnt System (1) = first hour, (2) first 2 a 
Public Lamps. | 5 S 3 3 [ iu hours, &c. E Purchaser of 
» iE 8. g = Tice mM aa e Current for 
Voltage, bs a, S93 o5 JES | S E: r Ton | | x i 
B 9g EX S ies g 3 per 10i : Traction and | No. 
K $ g E| 2 NS g RE 3 * S A 3 z >, Class. (delivered | Heating E Power, and 
ISAST M am ES do 9| E ls 9 Lighting. Power. | and - Price. 
ROR EOS a) es 33 bunkers). ^ Cooki o 
Pig nl Sg [ess] y 3 8 ee ; 
a E aS (Ses! S & S | S 


& 
Welsh Steam 
Scotch 
Screenings. 


None. 258 T. 


6d.(1)-4d. & | 4d..1d. M. D. 14d. 
54d. 


evecee 


None 


| 

PUPPES EN NN 
EZ 
| 

| 


Ocean Small 41d.-4d. 


None 


jJ 
= 
z 
5 lo 
oC 
ZN 
a l eiT 
H=H 
Works i 
js $e cue as > 3 Ke. 
$ w S 
: S 
3 
Fa 
EO 
Í i 
—|. 
ae 
THEE Re Mt 
f a 
£ 
| 
l 


Anthracite, 19s 7d.(1.2d. & |  9d..1d ad | | None} 3& | 
i Peas, Oil. 50s 44d. 
None 518 T Smudge. 13s. dd. -34d. 2d.-11d. Ad-Id. | ld. |None|2e 34| — 
41d. | NE EMEN 
tM | None. | None. 5d. 3d. Md. | 2. [Noee|284d| — 0 
i | To be re/modelled Scotch Nuts. 16s. 4d. & 3d ld. ld. Corpn. Trams, | 70 
after} war. “2d. | 
Mtf gp 1 T. Local Slack. | Contract. 41d. 14d. Mé- — dues Ld dex! — 0o 71 
Hime! 5340. 9 H. 
Kipi | H8F. | 
ait None. | None 1,620 | Screened Nuts. | 16s. 11d. 6d. lid. ue dose d Tat aa 72 
| | 
aie None. | None Anthracite 258. 5d. "o |o c None} None.) 2] 00 73 
! | Nuts. 
a | None. | 65 T. 6d. 21d. "KM. fos | None} 5s | — 00 74 
d None. | 100 T Washed 29s. 7d. "o |o co ee — 0 75 
| | Anthracite. 
W:M None. | 136T oe 5d. 2d.-114. ^. —— | — [None] d. | — 76 
15 | None. | 5d. See ee ee) er aa 
5 | None. None. 160 | Suction Gas. 6d. 9o |o [o [None fas a] — 
uiu | None. 6 H. Pea Nuts. 14s. 3d. 3d. . M.D. ld. Corpn. Trams, 
13d.-0-7d 14d. 
" | 1 F, | 31 T. 400 |2,700 | Small Slack. | 5s. l0jd. | 6d.(1).3q. 3d.-3d ld. Corpn. Trams... | go 
& 5d. 
y: : | None 144 T 864 15,700 | Washed Slack. 11s. 6d. 32d.-23d 1}d.-4d ld. -| Corpn. Trams... | 81 
y: | 
iM) 6E, 8 0. 435T 420 | Nutty Slack. | 14s. 6d. 6d. 4d. ad -1}d 34-14. |... |None|3s6d| — 82 
| 30E. | None Slack. 10s. 9d. | 7d.()-6d., | 23d., 13d., 24d. {1łd., | None. | None. | 2s, 6a) —— ', 83 
| 2d. 1j ljd. - 
Wn None. | None Slack. lls. 8d. None None. | .. |Nene| None} s .... 84 
115 | None. | 13 T Anthracite. 32s. 6d. 3d. XL | e [Nee|343d4| — 20 85 
| 2F. | 223T 7d.-4d.M.D. &|41d.-1d. M.D lid. . 9d.| Camborne-Red. | gg 
] | 2H 64d. & 23d. ruth Rlwy. 
n. | None. |  .. Woolaton l4s. 103d. | 7d. & 6d 3d..11d Md 5 s | 1 fesoa). E ! 87 
E | 20 F | 604 T « Single Nuts. | 11s. 11d. 4d. 2d. Ad] e [None|2&94| — 88 
i 
iM, 12F 743 T 900 | Large Welsh. 2778. 41d. and 14d. lid. jid. off None. /28.10d.) — 89 
| Small. | 18s. to 22s. 7d.(1).1 | 
W’ I8F 192 T- ae Washed Peas, | 13s. 6d. 7d.(1)-2d. lid. & M.D. ld. 28. 5d. Corpn. Trams... 90 
| 8 H. & 34d. 14d. -3d. 
MKI 36 F, 2 T. 10s. 14d 11d..2d.,£7 3id..ld. & | 1d. also 1249; Carlisle TramsCo. | 91 
y o O. 14 H. Rough & kw 4- 201217 2d. R. V. 4- 0.5d. | 1.494. 
| Washed Smalls R. V. -- 0.5d. 
— 


| London Office: 
"| WINCHESTER HOUSE, 
* OLD BROAD STREET, E.C. 


— Steel Poles for 
all Purposes, 


Supplement to “ THE ELECTRICIAN,” 


No. 


101 


105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
116 
116 
117 
118 
119 
120 


February 19, 1915. 


Name of Town or coe 
District. (Figures UPP y 
in brackets indicate Pe 
estimated Population.) Moe 
menced. 
CARLOW (6,000) 1890. 


CARMARTHEN (10,000). 
CARNARVON (9,804) ... 


CATERHAM (10,841 )(also Oct., 
WARLINGHAM and 


Nov.,1910 
Feb., 1905 


190% l 


[ 


| 


WHYTELEAFE) 
CHAGFORD (1,460) . ISept..1891 
CHARLESTOWN : prs 1909 
CHARLEVILLE (2.000) Jan., 1912 
CHATHAM (42.250), | 1888 & 

ROCHESTER & DIST. 1907. 

(31,384) 

CHELMSFORD (18,000) Apl., 1890 
CHELTENHAM AND May, 1895 

CHARLTON KINGS 

(53,245) 

CHEPSTOW (3,067) Jan., 1904 
CHESHAM (8,000) . |Mar., 1904 
CHESTER (New Crane St, |Dec., 1896 

Deeside) (41,000) two 

stations 
CHESTERFIELD(38,000) |Oct., 1901 
CHICHESTER (12.241)... |June, 1909 
CHISLEHURST (8,000)... Mar., 1899 
CHRISTCHURCH (5,104) 1903 
CHIPPENHAM (5,500) ... .Nov.,1909 
CHURCH STRETTON |Nov.,1904 

(2,000) 

CIRENCESTER (7,631)... |Nov.,1912 


CLACTON-ON-8EA (9,000) June, 1906 
CLECKHEATON (14,000) |Nov., 1902 
CLEETHORPES (24,000) /Aug., 1912 
CLOUGHJORDAN (600).. 
COATBRIDGE AND Mar., 1894 

AIRDRIE (67,300) 
COLCHESTER (43,463)... |Dec., 1898 
COLNE (LANGS.) (28,000) |Sept.,1901 
COLWYN BAY AND Jan., 1901 


COLWYN (12 630) 
CORK (76,632) . 


Aug.,1911 


. |Aug., 1898 


Dec. sae 


—— 


Name of Company or 
Corporation. 


Major J. Alexander ... 
Carmarthen — Electric 
Supply Co. 
Carnarvon Corpn.(L'sed 
to Nat. Elec.Con.Co.) 
Urban Elec. Supply 


Co. 


Chagford & Devon 
Elec. Lt. Co. 
Charlestown Elec. 

& Power Co... bes 
Charleville Elec. Co.... 


Lt. 


Kent Elec. Power Co. 


Electric Supply Corpn. 


Cheltenham Corpn. ... 


Chepstow Elec. Lt. & 
Power Co. 
Chesham Elec. Light & 


Power Co. 


Chester Corpn. 


Chesterfield Corpn. 


Chichester Electric Lt. 
& Power Co. 

Chislehurst Elec.Supply 
C 


Bournemouth & Poole 
Elec. Supply Co. 
Chippenham Elec. 
Supply Co. 
Church Stretton Elec. 
Supply Co. 
Cirencester Elec. Sup- 
ply Co., Ltd. 
Clacton-on-Sea Urban 
District Council 
Cleckheaton Urban 
District Council 
Cleethorpes Urban Dist. 
Council 
Cloughjordan Elec. 
Supply 
Coatbridge and Airdrie 
Elec. Supply Co. 
Colchester Corpn. 


: Colne Corpn. 
ges Bay & Colwyn 


Tes i Trams. 
EMEN CN MEM NM. V5 EE CNN NM UE Locis edidi A E re (o. 


Resident- Engineer. 


(a) Responsible for 
carrying out 
Extensions. 


(a) S. A. Hooper 
(a) H. H. Arthur 
(a) D. O. Evans 

E. E. Walker 


(a) G. H. Reed ... 
None 


None 


H. B. Harvey (Man. & 


Eng.) 
J. Eustace 


(a) W. J. Bache 


G. L. Coventon ... 


R. J. J. Swan 


(a) S. E. Britton 


(a) R. L. Acland 
R. V. Weare 
R. R. Barker 
E. L. Ingram 


Edwards & Armstrong... 


G. Payne 


Edwards & Armstrong... 


(a) H. W. Everitt 
(a) A. Pickersgill 
A. Barrow 


G. Pattison 


(a) F. J. Launchbury ... 


W. Frisby 
(a) A. G. Cooper 
(a) A. R. Tudman 


& | H. H. Nalder 


. | 2-wire ... 


System of 
(a) Generation and 
(b) Distribution. 


3-wire, overhead mains 
3-wire ... 


3-wire eoe 


2-wire eee 
2-wire ... 
2-wire aoe 


(a) 3-ph. 
(5) 3-ph. & l-ph. 


]-ph., 2- and 3-wire distn. 


(a) H.T., 1-ph., a.c. ... 
(b) L.T., 1-ph., a.c. 


2-wire ... 

Chesham Bois, Amersham and 
Berkhamsted, a.c. 4-wire ; 
Chesham, d.c. 3-wire 

3-wire ... 

3-wire d.c. and 3 ph. 3-wire... 

3-wire ... 

d.c. bulk supply at 2,100 v. 
from PORE 3-w. distn. 

3-wire . 

2-wire ... 

3-wire ... 

2-wire 

3-wire ... 

3-wire ... 

In bulk from Gt. Grimsby 
ie caged idt Co. 

2-wire . 

3-ph. a.c. and 3-wire d.c. 

3-wire ... 

(a) d.c. and 3-ph. 

(6) 3-wire d.c. 


3-wire eve 


(a) 3- ph. 


(b) 3-wire. Traction : d. c. 


Alternating. 


«s» — ('ontinuous. 


eo 


. 
* 
. e 
a 
. 
. 


is 


ond. 


1 


. || 
— 

. . 

. . 

. . 


Frequency per 


50 |Lt.100,200,230 


90 


50 


25 


Pr.230 & 400 
100 & 200 
200 


CB, A & B 200 
& 346, C' 230 & 


460 
210 & 420 
240, 480 & 
5007 400% 
220 & 440 
210 


TABLES OF ELECTRICITY | 


Dad 


N 


ii SUPPLY UNDERTAKINGS. 


n,n ae 


zda "57^ Lamp 


gf ; 
fi RITiSh MADE IN RUCBY. ENGLAND _ 


O 


COPYRIGHT. 


| . CONNECTIONS. 


No. anid Details of 
Public Lamps. 
wii |. 
w | žog% 
| £g£s-S3*5559 
| “SOR EOGH iss 
Hi tis yo ul 
| Hom OZXER 
"o 2 H. 
l 80 T. 
t | 253 T 
:!« | None. None 
"u 1 T. 
" | None. | 22T 
10 | None 14 T 
pa.) | None 19 T 
Mp 2 F. 23 T 
Ti 
iN 21F 305 T 
"n 116 O. 121 T. 
, BEF. 247 H. 
y | None None 
9 E. 200 T 
300 127 C 
893 T 
24 F. | 48T. 24H. 
None 326 T. 
None None. 
None 129 T. 
None None. 
None 9 T. 
20 F None 
None 17T 
None Lb T. 
None None 
10 F 200 T 
None 362 
None 6 T. 
34 E 31 T. 
160 
12 F 128 T. 


Total H.P., 
Max. Load recorded at 


exc. traction. 


Motors. 


450 
1.695 
1,800 


(No. = 
216) 


3.477 


Works in kilowatts, exc. 


traction. 


Lond pm [nnd 
t3) P to yh 
Qt or Qo 


2,142 


Max. Traction Load. 


Kw. 


395 


330 


350 


Total Kilowatts 


472 


800 


16 
3,600 
2,030 
1,130 

834 
3,5 


FvEL. 


Class. 


Welsh 
Anthracite. 
Fuel Oil. 
Anthracite Nuts 
Thro’. 


Shipley Slack. 
Arley Peas. 


Welsh 
Anthracite. 
Welsh 
Anthracite. 
Scotch Nuts. 


Hard Steam. 


Forest of Dean 
Rough Slack. 


Slack. 


Slack. | 
Washed Slack. | 


Slack. 


Crude Oil. 


Bituminous. 
Anthracite. 
Beans. 
Anthracite. 
Anthracite 
Beans. 
Town Gas. 
Fuel Oil. 
Yorkshire Slack 


Anthracite. 


Nutty Slack. 
Slack. 
Coke. 
Welsh 


| 
Water power. | 


PRICE PER UNIT. 3 
nz ond 
If Wright System (1)=first hour, (2) first 2 4 E 
. hours, &c. 5 = Purchaser of 
Price SS ME = Current for 
per Ton | x z Traction and 
(delivered Heating i5 = © Power, and 
to Lighting. Power. and | = 5 c 5 Price. 
bunkers). Cooking. 2 A | = S 
o. o > 
=O Z = 
28s. 6d. 6d.-3d. 3d. 3d. None. | 3s. 9d.| 0 
70s. & 5d. 24d.-1 4d 14d. 1 |38.6d) oe. 
23s. 10d. 
14s. 6d. 6d. 21d. | 24d. None.| 3s |  ...... 
14s. 1d. 6d. 4d.(1)-14d. 21d lid.offl 1 2&10d|  .... 
l7s. & 24d. peak 
6d. 11d. None.| 68 | |  ..... 
35s. 1d. | None | None.) 
33s. 6d. 2k 21d. None.|None.|  . ..... 
5Ad. 1] jpslld ——— .... 
54d.-41d. | 3d. 3d. None. | 3s. 8d.) | see 
10s. 8d. | 54d..2d. & ld. ld. id. | 1 |2s.'ld.| Cheltenham & 
5d. — Dist. Lt. Ry. Co. 
10s. 6d. 2. 21d. 1 |4«2d., — — .... 
14s. 2d. | Chesham dd., 2d. 2d. None. 3s. 8d. .  ..... 
CB, A & B 6d. 
11s. 7d. 34d. 14d.-1d. 12394 R.V. 1d. 1 2s.6d.| Corpn. Trams., 
+ id. 1:33d. 
Gs. 6d. | 6d.(1)-3d. & |. 14d.-0r65d. ld. Id. None. |28.2d. |Corpn. Trms,, 11d. 
31d. 1s. 10d. 
5d. 2]d.-1]d. 1id. Special, 1  |3&10d. — — ...... 
1d. 2d. 2d. None.| 3s. | | o mne 
l7s. 6d. |'7d.--8?45(1J), 24d. 13d. 1 4s. | Corpn. Trams 
34d. & 64d. | 
10d. 1 4d.-5d. 4d.-1}d. 4d.-14d. . | | 14d. | None. ee] 
22s. 8d. od.-1d. Same as None. | None. 4s.lOd.| — — ...... 
power. 
25s. 9d. 14d.-5d. 4d.-11d. 4d.-14d. 13d. 1 |3&.9d.||  /  ... 
2s.1,000c.£| — 54d.-4d. 3d. 3d. 
65s. to 72s. 
10s. 3d. 4d. 2d.(4)-1d. 2d. 
33d. 21d.-13d. 24d. 
37s. 5d. 2d. 3d. 
4d. 2d.-1d. 24d.-1d 
14s. 4d. 1id.-4d. 2d. 14d. 
6d.(!)-24d. 3d.(1)-1d. ld. 
& 44d. and 24d. 
16s. 2d. 5d. 3d. 3d. 
lds. 3d. |5d., 4d. & 3d. 2d..1d. Htg. 1jd.-1d. 


Cookg. Id. 


No 


Supplement to ‘‘ THE ELECTRICIAN," 


February 19, 1915. 


| to which Name of € 


| 
| Name of Town or Dat Date 
T District Fi Supply 
xo. District. (Figures TL | Return is 
in brackets indicate 
tinisted Population.) Com- |made up. 
| estima opulation.) | | enced. 
: 1914. 
121 | COVENTRY (119,003) ... |Nov., 1895| Oct. 25. 
122 | CREWE (45,000) Dec., 1900! Dec. 31. 
123 | GROMER (4,073) . |May, 1903. Oct. 31. 
124 , CROYDON (181,916)... [Nov.,1896) Dec. 31. 
| 
125 DALKEITH, N.B. (7,812) |May, 1904; 1913. 
126 DARLINGTON (55,600)... Dec., 1900| Nov. 30. 
127 DARTFORD (23,009) ... |Dec., 1901| Dec. 31. 
128 | DARTMOUTH (6,758) & |Oct., 1902) Dec. 3. 
|. KINGSWEAR (807) 
129 DARWEN (42,000) . |Sept.,1899, 1913. 
130 . DAWLISH (4,000) June,1911,| Dec. 31. 
| 
131 DENNY & DUNIPACE Dec., 1908; 1913. 
| (5,200 
132 DERBY (two stations) |Oct., 1893| Dec. 31. 
| (130,000) 
133 DEVONPORT & EAST May, 1902| Dec. 31. 
| STONEHOUSE (98,000) 
134 | DEWSBURY (53,000) ... |Dec., 1894! Dec. 31. 
135 | DOLLAR, N.B. (1,874) ... May, 1904; 1913. 
136 DONCASTER (30,516) ... |Apl., 1900| Mar. 31. 
137 | DORKING (7,670) . |ApL, 1904) Dec. 31. 
138 | DOVER (43,500)... . |ApL, 1895; 1913. 
139 | DUBLIN (309,272) . |Sept.,1892| 1913. 
140 , DUDLEY (51,079) . July, 1899} 1913. 
141 | DUMBARTON (17,830)... |Apl., 1906} 1913. 
14? | DUMFRIES (19,076) ... |Dec., 1906) 1913. 
143 | DUNDALK (13,500) . |June,1912| Dec. 31. 
144 | DUNDEE (170,000) . |Mar., 1893) Apr.30. 
145 | DURHAM (17,550) . |Dec., 1901| Dec. 31. 
140 | EALING (61,222) . JOct., 1894| 1913. 
147 | EAST BARNET VALLEY July, 1912| Dec.31. 
148 | EASTBOURNE (52,000) |'82 Corp. | Dec. 31. 
Jan., '00 
149 | EAST HAM (145,000) ... July.,1901| Dec. 31. 


LANCASHIRE D.C. & A.C. 
Balancers, 


Boosters, 


Two Specialities: 


nl. d T eas e p a 


Le DM 


ompany or 
Corporation. 


Coventry Corpn. 
Crewe Corpn.... 


Edmundsons! Elec. 


Corpn. 
Croydon Corpn. 


Elec. Supply Corpn.... 
Darlington Corpn. 
Dartford Urban Dist. 


Council 


Urban Elec. 
Co. 
Darwen Corpn. 


Supply 


Dawlish Electric Light 
& Power Co. 

Burgh of Denny and 
Dunipace 

Derby Corpn... 


Plymouth Corpn 
Dewsbury Corpn. 


Electric Supply Corpn. 
Doncaster Corpn. 


Edmundsons' Elec. 
Corpn. 
Dover Corpn... 


Dublin Corpn... 


Shropshire, Worcester- 
shire & Staffs. Elec. 
Power Co. 

Elec. Supply Corpn. 


Dumfries Elec. Supply 
Co. 


Dundalk Urban Dist. 
Council 
Dundee Corpn. 


Co. of Durham Elec. 
Power Distn. Co. 
Ealing Corpn... 


N. Metropolitan Elec. 
Power Supply Co. 
Eastbourne Corpn. ... 


East Ham Corpn. 


Resident- Engineer. 
(a) Responsible for 


carrying out 
Extensions. 


(a) G. Tough 

(a) H. H. Denton 
The Manager 

(a) A. C. Cramb 
J. Dennison 

(a) J. R. P. Lunn 
(a) J. D. Pember 


G. E. Smith 

(a) C. Garnett 

C. C. Hodges 

D. P. Boath 

(a) T. P. Wilmshurst 
(a) J. W. Spark 


(a) R. H. Campion 


W. Geggie 
(a) E. S. Rayner 


A. Chaston Res . Man.) 


W. P. Phillpott (Eng.) 
L. W. Woodman 


(a) M. Ruddle 
C. E. Savage 


A. R. Howden .. 

T. Ely (Man. æ Sec.) 
W. H. Gwillim 

(a) P. A. Spalding 
(a) H. Richardson 
H. D. Winchester 
(a) J. D. Knight 

H. W. Swann 

(a) J. K. Brydges 
(a) W. C. Ullmann 


GENERATORS AND MOTORS. 


Self Starting Synchronous Motors. 


Including Vertical Spindle Motors, Variable Speed Motors, Crane Motors, D.C. Generators, Turbo-Alternators, Alternators and 
Synchronous Motors. 


‘LANCASHIRE BELTLESS PLANER DRIVE. 


"LANCASHIRE AUTOMATIC BOOSTER. 


BRITISH BEGON AND MANUFACTURE. 


Il 


A AN 


DYNAMO G MOTOR Cop, 


A 


E DYNAN PARK — MANCHESTER. 


10 


System of 
(a) Generation and 
(5) Distribution. 


(a) 2-ph., a.c.... 
(5) 1- ph. & 2. ph. 
3-wire . 


3-wire ... 
Lt.: l-ph. with 2 & 3-wire 


.dist. & 3-wire d.c. 
3-wire . P 


(a) 3-ph. & 3-wire d.c. FT 
(a) 3-ph. 4-wire & 3-wire d.c. 
(a) 3-wire d.c. and 3-ph. 

(b) 3-wire d.c. 


3-wire ... 

Power : 3-ph.... 

Light : d.c. 

2-wire ... 

3-ph 

l-ph & 3-ph. a.c. & 3-wire d.c. 


(a) d.c. & 3-ph. 
(b) d.c. 


3-wire ... 


2-wire aoa 


(a)d.c. & 3-ph. ac. (E.H.T.) 
ME d ui S Nn sus 
3-wire . a 


]-ph. lt. & power, d.c. traction 


(a) 3-ph. 
(b) 3-ph. 4-wire & 1- ph. 
3-wire . 


3-wire ... 

2-wire ... 

3-wire d.c. 

3-ph. & 3-wire d.c. 


Bulk supply from D.E.P.S.Co. 
3 wire d.c. distn. 

(a) H.T. 1-ph. 

(b) 2-wire 

3-ph. bulk supply at 10,000 v.; 
3-ph. 4-w. 415 v. distn. 

(a) single-phase 

(6) 2-wire 

3-wire ... 


Alternating. 


“3 — 


- Continuous. 


| 8 


aa MÀ MÀ MÀ — —— ÀÀ— 
. . . . . M . 
. . . . . s e 
. . . . . *. id 


12 


Frequency per Second. 


z 


60 


40 


TABLES OF ELECTRICITY 


Consumers’ 


Voltage. 


110, 220 & 460 


200 & 400 
240 & 680 
106 & 210 
940 & 415 
200 
240 & 490 


M 


' Y DIL 


nû F 
KL 


Yon 


PPLY UND 


RNY sy 


CONNECTIONS. EE 
No. and Details of Rr E E 
Public Lamps. m RS 
e 2« & © om 
Wap. | 2 o8 sgsr ES mu 
SOS ES AE MS [9v oi s 
Same (s's oge] ag [STE 
ORKIERMK KR FR ICE: 
e of jeg © 
mu gECm|ÉCZzeEm Se see 
20 10,584 
Li M 580 
M tg 177 
Wits loK 2,970 
Ue 
25 t4 12 
230 & Mf 2,318 
230 & df= 
230 tal a.c.350 
d.c.500 
W 155 
D tM. | 20 F. 650 
us 
W 40 | 
X: 16 
0 5:8 4,000 
JN 1,628 
tu 830 
5 19 
It 4N 1,130 
i 173 
T 458 
i 1,319 
g | 874 
j | 951. 
| 96 
" 233 
Í 
" 6,000 
i 
i 1,319 
72 


3 


TAKINGS. 


3,450 Peas. 


Midland 
Nutty Slack. 


Fuxr. PRICE PER UNIT. £ | | 
d SS E 
d lf Wright System (1) — first hour, (2) first 9 E | E: | | 
3 E hours, &c. E | A | Purchaser of | 
Sur s oss 2 | .&8 Current'for | 
E E Class ( Denn d l z 2 Traction and | No. 
g x AASS. e ne e n Heating 5| & e Power, and 
E a bunkers} Lighting. Power. and E- S - 3 | Price. 
He | 3 z. Cooking. | Za s 8 | 
] MEINES ECL c -——( 
12,000 D. S. lls. 3d. | 6d.(1).3d.(?). ld. ld. None. 
Id. & 34d. ge S t 121 
700 | Staffordshire 10s. 3d. | 4d. & 6d.— 2d.-1d Id. ld. l |2&8d| u. 122 
Slack. ` 3d. M.D. 
180 Selston. l4s. 5d 6d. 4d.-11d 24d. | [|4&7d| —— ... 123 
1,400 |6,510 | Scotch Peas, Large id.-1d. & 24d.-1d lid. & ld. Id. off} ] . 6d.| South 3 
Welsh & Midland. 34d. ee 24d : peak PIE oe e 14 
110 | Anthracite. | 15s, 10d..| — 4id. 3d. None. . |None./3s.10d.) ^. | 125 
23s. 3d. | | 
291 | 3,400 | Rough Small. 10s. 34d. lid..id. & £4 ld. None. |Lt. 2/-./Corpn. Trams, 1d.| 126 
| kw. 4- 1d. Pr. 1/6 l 
250 | 1,300 | Durham R.S. | 15s. 9d 7d.(1)-2d. 24d.-1d. Id. with tele- None. | 2s. 8d.| Balfour. Beattie | 127 
Anthracite 13s. 1d. | 124° R.V.+ | also £5 kw. | phone & R.V. & Co. 14d.-1d. 
Rubbly Cm. Id.£12kw.--| 4-1d.-0:3d. charges. 
Id., 4d. flat. 
330 | North Country. 19s. 74d.(1)-34d. 24d. +10°% 21d. +10°; None. | 4s. 3d.) a. 128 
& 64d. 
360 |1,900 Slack. 12s. 3d. 44d. 2d.-0-5d. 2d: -1d. None. | 2s. 6d. Corpn.Trms, 1 $d. 129 
75 | Welsh Steam | 23s. ld. & 6d. 3d. 2d. None. | 4s. 2d.) |... 130 
27s. 10d. 
NS 4d. 21d. 24d. None. | 3s. 4d.| |... 131 
600 | 7,450 Slack. 8s. 3d. |6d.-24d.M.D. Id. Id. or R.V. Id. l | 2/8 to |Cpn. Trms, 1:45d.| 132 
Peas. 9s. 9d. 3d. &44d..3d. 1095 4- id. 1/6 
935 |2,800 | Welsh Peas & | 18s. 4id. 3id. 13d. 13d. l (at |Sth.2s. Devonport Trams,| 133 
Forest of Dean | 15s. 13d. works) D’ port/3d.-1d. Plymth. & 
small ' 28. 4d. D'Port T. Co.1-75d. 
900 |2,000 Slack. 9s. 93d.(1)-3d. | 234d.(1).4d. | 24d.(1)-4a. Res‘d- id. 1 |3s5.&| B.E.T. Co. & 134 
4d. Res'd-hour RV dd dd. off- 2s. 2d. N.E.C.- Co 
. 15% + id. 
40 | Anthracite. 15s. 6d. lid. -. |None|85s9d.|  ——... 135 
660 | 2,930 Manvers’ 8s. 6d. 5d.-3d. & ljd.d. | Apl.-Sept. 1d. None. 2s. 2d.|Corpn. Trams 11d.| 136 
Screenings. 41d. Oct.-Mar. 2d. |. 
180 Shipley. . 16s. 1d 7d.(1)-4d. & 21d. 24d. & contract. None. 8&lld| |... 137 
6d. & contract. 
432 | 1,850 | Small Welsh & 1d.(1)-4d. & 24d. 2d.-1d. None. |2s.11d.| Corpn Trams.... | 138 
N. Country. 6d. ' 
2,520 Welsh & lös. 7d.(1)-2d., ld. ld. None. |2s. bd| is. 139 
Midland Small. | 21s. 10d. 4łd. & 21d. ! 
880 |1,600 Slack. 5s. 31d.-21d. 1}d.-1d. 11d.-1d. None. 2s. 10d.|Dudley & Stourbridge 140 
18. Od. , Elec. Traction Co. 
440 | 1,000 Various. 6s. to 414. 23d. & 13d. | 24d. & 13d. None. 2s. 9d.|Dumbarton Trms.| 141 
8s. 6d. Co. 
200 | Scotch Peas. | 7s. 4d. to 7d. 3d. None. /2s. 8d.) i... 142 
6s. 
300 Crude Oil. 87s. In 6d. & 4d 24d.-id. lid. and Id. |1d.off.| 1 3& 9d.] | ...... 143 
bulk 68s. peak 
850 110,500 | Scotch Pearls 14s. & 34d.-2d l1id..id. id. -. | None. | 2s. 2d.|Corpn. Trams. 1d.| 144 
& Duff. lls. Id less5%, 
EN P 33d. lid. 11d. None.| 3s | |  ... 145 
2,520 Welsh & 15s. to 7d.(!)-2d., ld. ld. None. | 2s. 5d.| ua. 146 
Midlands. 21s. 10d. | 43d. & 34d. 
s udi 7d..2d. & 4d.(1)-1d 14d. None. | 3s. 2d) |  ....... 147 
od. & R.V. 3d.(1)-le 


7d.(1)-23d., 5d.- 
24d.2rt. & 5d. fit. 


5d.(1)-3d. 


14d. 


Supplemént to ' THE ELECTRICIAN,” 
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"d 
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S 
N of T : Date Date Resident- Engineer. be of B 
ame own o : : l as 
haha ps Supply | to which c" 4 ] System of = S 
No. District. (Figures XE Return is uu of e of (a) Responsible for (a) Generation and z z È a: 
in brackets indicate i. made up. -orporation. carrying out (6) Distribution. ES P tage. 
estimated Population.) aenea Finans = 5| £ 
1914. "e 
21 x 
150 | EBBW VALE (32,000) ... |Dec., 1906) 1913. Ebbw Vale U. D.C. (a) W. Horsfall ... Bulk supply ; 3-wire d.c. distn. | = 230 & 460 
151 | ECCLES (58,000) Dec., 1898| 1913. Eccles Corpn.... (a) H. W. Angus a.c. lighting & power, d.e. | 9 | 50 200 e 
traction 
152 | EDINBURGH (2 stations) Apl.,1895| 1913. ;dinburgh Corpn. F. A. Newington 3-wire d.c. & h.t. a.c. © | 50 | 230 & 460% 
(320,000) 
153 | EDGWARE (Middlesex) |Oct., 1911} Dec.31. | N. Metropolitan Elec. | F. B. Preston Bulk supply at 3,000 v. ; 3-ph. | € | 50 | 240 & 415 
(4,000) Power Supply Co. 4-wire distn. 
154 | EDMONTON (60,000) July, 1907, Dec. 31. | N. Metropolitan Elec. | C. J. Barnett Bulk supply at 10,000 v.: 3-ph. | © | 50 | 240 & 415 
Power Supply Co. 4-wire distn. 
155 | EGHAM (12,551) AND |Jan., 1912, Dec. 31. | Egham and Staines | (a) E. W. Strickland (a) 1-ph. a € | 50 100 
STAINES (6,688) Elec. Co. (b) 2- & 3-wire 
156 | ELLAND (10,678) Oct., 1903; Dec. 31. | Elland Urban Dist. | W. C. Knowles ... 3-wire ... ] | ... | 240 & 480 
Council 
157 | ENFIELD (56,338) . |Sepft.,1906| Dec. 31. | N. Metropolitan Elec. | A. H. Bennett 3-ph. bulk supply at 10.000 v. ;| = | ... | 240 & 480 
Power Distn. Co. 3- wire d.c. distn. 
158 | EPSOM (16,000)... Feb., 1902) Mar. 31. | Epsom Urban Dist. | (4) A. C. Gilling 3-wire ... =)... | 230 & 460 
Council 
159 | ERITH (27,800)... . Jan., 1903) Mar. 31. | Erith Urban Dist. | A. Coveney (a) 3-ph. (b) 3-ph. 4-wire © | 50 | 200 & 350 
Council 
160 ' EXETER (58.000) 1889. | Dec. 31, | Exeter Corpn. (a) H. D. Munro l-ph. & 2-ph., 2-wire distn. c | 60! 100 & 200% 
d.c. for tramways 
Tot | EXMOUTH (11,500) an.. 1905, 1913 Elec. Supply Corpn.... | F. C. Mann J-wire ... - 225 & 490 
162 FALKIRK (33.569) . |Mar., 1903| May 15. | Falkirk Corpn. (a) H. Ranson (a) 6,600 volts 3-ph. (b) 3-wire | € | 50 | 230 & 460 - 
d.e., 6,600 volts 3-ph. and 230, 400, 440,, 
400-230 3. ph. 4-wire 
163 | FALMOUTH (14,000) ... |Dec., 1906) 1913, | Elec. Supply Corpn. ... | E. E. Smeeton ... 3-wire . eg - 240 & 480 
l 
164 | FAREHAM (9,674) .. |Sept.,1890} Mar. 31. | Fareham Urban Dist. | (a) A. Blake (a) Single-phase © | 50 105 
Council (b) 2-wire 
165 | FARNHAM (7,365) . June, 1912) 1913. | Farnham Gas & Elec. | A. E. Saville ( Man.) (a) 3-ph. 2,000 volta .. € | 50 100 
| Co. (b) 3-ph., 4-wire 100 volts 
V. H. Lowry (Elec. is. 
166 ; FARNWORTH  (Lancs.) |Aug., 1901| 1913. | Farnworth U. D.C. A. J. Hutchinson e | (a) 3-wire d.c. & bulk supply | = 220 & 440 
(28.131) 10,000 v. 3-ph from Lancs. 
E.P.Co. . 
167 | FAVERSHAM (11,300)... 1904 Dec. 31. | Faversham Corpn. (a) G. Somerville 3-wire = 230 & 460 
168 | FELIXSTOWE AND 1899 1913. | Felixstowe U.D.C. (a) N. Prentice ... 2-wire, mostly overhead - 200 
WALTON (8,666) i 
169 | FINCHLEY (43,000) ... |Oct., 1903| 1913. | Finchley U. D.C. E. Calvert 3-wire ... - 250 
170 | FLADBURY (WOROES- | 1900 1913. | Fladbury Elec. Lt. & | (a) W. R. Wagstaff 2-wire ... = 220 
TERSHIRE) (500) Power Co. l 
171 FLEETWOOD (17,000)... |Feb., 1900) 1913. Fleetwood U.D.C. (a) W. H. Miller 3-wire ... - 200 
172 | FOLKESTONE (34,700) |Nov.. 1898} Doc. 31. | Folkestone Elec. Supply] (a) T. Hesketh ... L.T. 3-wire, and H.T. 2-wire | = | ... | 210 & 420 
| Co. d.c. to H ii &c. : 
173 | FRINTON-ON-SEA(1,500) Oct., 1903] 1913. | Frinton-on-Sea & Dist. | A. L S. Baron (Man. and | 3-wire ... oe x 230 
Elec. Lt. & Pr. Co. Eng.). R. S. Jull(Res. Eng. ) 
174 | FROME (12,100) . July. 1904| Dee. 31. | Edmundson's , Elec. F. H. Merritt i 3-wire ... - 240 & 480 
Corpn. 
175 | GALWAY (15,000) July, 1889} Dec. 31. Galway Elec. Co. (a) I. E. Rayner 2-wire and 3-wire - 125 & 250 
176 | GATESHEAD (116,917)... |Aug.. 1901} 1913. | Co. of Durham Elec. umm Bulk supply from N.E.S. Co. e | 40| 240 & 4807 
Power Supply Co. 3-ph and 3-wire d.c. 240 & 4400 
177 | GILLINGHAM (52,302)... | 1898 Dec. 31. | Gillingham Corpn. (a) A. D. Chalmers «| (a) 3-ph. " is e | 50 | 100 & 230 
b) 3-ph. 4-wir 
178 | GLAIS & BIRCHGROVE July, 1910) 1913. | Glais Elec. Supply Co. > Pa a il = 220 


THE BRITISH ELECTRIC TRANSFORMER Co. LTD. 


BERRY PATENT TRANSFORMERS 


Telegrams: 


TRANSFUNDO 


HAYES MIDDX. 


TRICITY COOKERS 


Works and Offices: HAYES, MIDDLESEX 


12 


Telephones: 


226 EALING 
101 SOUTHALL 
12 HAYES 


TABLES OF ELECTRICITY | 


` 


=——— eee à 
Drawn 
T zda z< Camp ae’ 
M SUPPLY UNDERTAKINGS. BRITISH MADE IN RUGBY, ENGLAND COPYRIGHT. 
CONNECTIONS. Bh FUEL ——— . PRICE PER UNIT. g 
"i 2 e a ,; 
No. and Details of | ¢ |$2 |} | Wright System (1) — first hour, (2) first 2 E 
Public Lamps. ti Sg 4 3 l hours, &c. g Purchaser of 
mn | e 2 esl Z-elso g 3 Price | S B Current for 
Volta, F 8 eu82/ 55 FG 13 E per Ton | x E Traction and | No. 
geese s E E “3 3 s.| 3 emn Class. (delivered | Heating &! 3 i Power, and 
Ss Agios 55a) a8 Sas E 2 to Lighting. Power. and 28.42 'e Price. 
ROR SOZA] 9S eS au. CE bunkers). Cooki 9 3 9 
i"uesuwiuiuls$sgls$53| 85 55 "e as! s |. 
mHoOm*ozememH| So jets) su a8 i >00 | Z E 2 
7 | | | i 
Yim None. |1,090 T. 25 | 250| .. ve us ane 41d. 3d.-2d. | 9d. .. | None. | 38. 6d.)  ...... 150 : 
2 o 13 O. | . 462 T. 516 p 380 | 1,585 Slack. 11s. 3d. EM & 3d.-łd. 3d. -}d. --- | None. | 2s. 3d.| Salford Corpn., | 151 : 
.V.&. . l 
| Ww: L249 1,156 T. |13,517111,970| 143 18,020. Single Nuts. M" 23d. 1}d.-3d. 11d. .. | None. |Lt. 2/8| Edinburgh & Dist.| 152 
Pr. 2/3 Tram. Co. 
JE None | 80T. 26 31 ius esi | ss nae 7d.(1)-2d. & | 4d.(1)-1d. R.V.+ 1d. 14d. ] |3s él "— 153 
5d. & R.V. | 3d.(')-1d. 
E 27F. | 107. 592 | 206] ... vis | sie See Gd.(1)-2d. & | 4d.(!).1d., ld. & 13d. l 2s. 0d.) — — ...... 154 
4id. & R.V. |. 3d(!).-1d. R.V. + ld. , 
10 None. None. 60 95 | ... 200 | Crude Oil. 70s. 64. 2d. & 4d. . |None.|2s.9d.|| —  .... 155 
| | 
Mia None. | 1307. 325 | 182] .. 340 | Engine Nuts. | 12s. 10d. 4d. 2d.-1d. None. | None. | 2s. 4d.| —  ...... 156 
B ' 
Mia None. None. 255 | 225 -- -— | ds Pee 7d.(")-2d. & | 4d.(!)-Id., (14d.&R.V.+ 1d. ljd. |None. | 2s. 8d.| ...... 157 
| Hd. & R.V. | 310)ld. | 
3:8  12F. | 53C 4H. | ... | 291] ... | 650) Fuel Oi. 778. 54d. 23d. | 234. .. | None. ?&10d| ^... 158 
400 T. Smokeless Coal. 24s. 9d. | 
M:s None | 690T. | 741 |1,130 | 100 2,300 | " ii EE & 24.44. | — 144. None. | None. | 4s. 3d.|U. D.C. Trams,1§d.| 159 
win. -37F. | 502 T. | 687| 880 | 400 | 2,500 | Monmouth | 18s. 3d. 4d. | Qd.-1d. 2d.-1d. .. |None. | 2s. 4d.|Corpn. Trams,1§d.} 160 
10 E ' Beans. 
aste | None None. 55 97 | 300 | Somerset Small, 12s. 6d. 5d. 14d. None. .. | None. | 3s. 6d.| un. 161 
| . 
nh | 140 157 T. (1,351 , 890 | X 1,500 | Washed Singles! Ils. 7d. 44d. 2d. & ld. 2d. & ld. | ... |None.|3s. 3d. Tt 162 
a Ui 24 F 11 H. Dross. 8s. 6d. | £2.10s. per | E 
a TE bpMD.- Hd. | 
wa ' None None. 60 | 145 300 | Tredegar Nuts. 24s. dd. & 44d. | 14d. .. | None. |33.10d.) a... , 163 
T | 17 F | 155 T. 32| 90 200 Crude 70s. 7d. 2d. 2d. wv. {None} 4& | ee 164 
6 H. | Petroleum. | l : 
(| 3 | T. 60 | 70 180 Oil. .. | 7d. on peak, | 7d. on peak, | 7d. on peak, | ... | 1 |3&4d| ... 165 
2d. off ; & 6d./2d. off; & 6d. 2d. off; & 6d. 

"n | None | 192 T 630 | 330 | 350 | 630 | Slack. 10s. 6d. | 4d. and 2d. 24d.-3d. ld. .. | None. | 2s. 8d. S.LancsTrms.,1}d. 166 
a8 | ! 140T 200 | 180 | MENT, Welsh 34s. 6d.- 44d. 3d.-1}d. 3d.-1}d. ... | None. | 3s. 6d, "bien .| 167 
| | | Anthracite. i i E 
| 40E. | 36T 20 | 205! ... | 370 " E: 8d.-6d. 6d.-4d. 3d. M 1 |3s.11d. ce. | 168 

None. | 118C 412 | 905 | 1,750 | Midland. | 16s. 6d. 43d. 2d. & ld. 2d4.&1ld. | .. |None. 3/6 &| ^... 169 
i | 1,922 T | 6d.(1)-3d. 8/44 fo 
| | | | 
, None. 11T 2 8 | Water Power. 6d. | None. | None.)  .... 170 
, | None. | 585 T 816 | 580 | | 1,185 | Town Refuse &, 14s. 6d. 44d.-244. 2d.-1jd. | 13d. .. |None|3s6d.| .... ^1 
i Lanc. Coal. 
ie | 880. | 322T 399 , 1,319 | .. 12,6010 Kent Slack. ns 6d.-3d. 3d.-11id. 13d. .. |Nome.| 3s. |  .... s | 172 
j | 
y None | None 9, 114 | dis 200 aes T Td. 2d. 2d. .. |Nome.| 4s |  ..... .| 173 
bo | 
P 10 272 T 1,528 508 | ies 725 |. Somerset 13s. 5d. | 7d.(1)-3d. & | 4d. (1)-1d., & | 4d.(1)-1d., & ids 1 |3s4d.  —  .... : .| 174 
Small 6d. 24d. 1id. 
46 O. | 196T. 54 | 195 | .. | 130| Anthracite 35s. 5d. 3d. & 2d. 13d. None. | 1 |4/6to| ^ .... | 1175 
1 Peas. 5/6 
p None None. /|60,200 | ... xu "s ud T 31d. ld. 1}d. .. | None. | 2s. ld. I 176 
W None ,LO48 T. | .. | 548, .. | 1,415 - s 41d. & 2d.-1d. H. ld. of) 1 |2&8d| . .... 177 
"B 71d.-134. . | peak | o 
None. | 777. jue | eo 35 |. i sis od. is ns .. |None.|Nane.| .  .... .| 178 
pied 
"| BRITISH | BRITISH BRITISH 
CAPITAL. MATERIAL. | LABOUR: ' 
it 


|CRYSELCO LAM PS. 


STRONG, DURABLE AND EFFICIENT. 
Manufactured by CRYSELCO LIMITED, Kempston Works, Bedford. 


Telegrams:—" CRYSELCO KEMPSTON." Telephone:—177 BEDFORD. 
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S 
Date Date Resident- Engineer. onl È 

Name of Town or Supply | $9 which System of a3 5 p 

No District. (Figures was Return is Name of Company or (a) Responsible for (a) Generation and 33| & | Consumers 

: in brackets indicate Com Corporation. : b) Distributi E.8| a Voltage. 

: : - |made up. carrying out (b) Distribution. S| 5 
estimated Population.) | |, Extensions E: E g 
enced. : : = 
81m 


... | (a) W. W. Lackie (Chief | Lighting & power, a.c. & d.c. 


179 | GLASGOW (1,010,000)... |Feb., 1893} 1913. | Glasgow Corpn. i: ; 
Eng.) 
180 | GLOSSOP (22,414) . |Aug., 1903| Dec. 31. | Urban Elec. Supply | C. E. Knowles ... 3-wire ... = 240 & 480 \ 
Co. r f 
181 | GLOUCESTER (50,500)... July, 1900! Mar. 31. | Gloucester Corpn. (a) F. H. Corson 3-wire ... - 220 & 440 
182  GODALMING (10,000) ... July, 1902! Dec. 31. | Urban Elec. Supply Co. | R. S. Robertson 3-wire ... - 240 
183 | QORING & STREATLEY 1900. | Sept. 30. | Goring and Streatley | T. Gillies 2-wire ... - 100 & 210 \ 
(1,785) Flec. Light Co. ` 
184 | GORSEINON 1894. 1913. | Gorseinon Elec. Lt. Co. | D. Powell 2.wire, overhead : | = 200 x 
185 | GOSPORT & ALVER- July, 1907| 1913. | Gosport & Alverstoke | (a) J. F. Glenn ... Bulk supply from Gosport & | ™ 240 & 480 x 
STOKE (32,000) . Elec. Lt. Co. Fareham Trams . 
186 | GRANGEMOUTH (10,000)'Nov., 1910. 1913. | Scottish Central Elec. | (a) J. Blount 6,600 v. bulk supply 3-ph. 4- | © | 50 | 250 & 430 
Power Co. ; wire ; 1-ph. light, 3-ph. p'wr. À 
187 | GRANTHAM (20,070) ... May, 1903| 1913. | Urban Elec. Supply Co. | J. E. Edmundson 3-wire ... bu - aay 240 & 480 x 
188 | GRASSINGTON (567) ... |Oct., 1909! Dec. 31. | Grassington Elec. | (a) T. H. Wilson 2.wire, overhead = 230 R 
Supply Co. * 
189 | GRAVESEND (30,000) & | Aug.,1902| Mar. 31. | Gravesend Corpn. (a) C. F. McInnes (a) 500 v. d.c., 6,000 v. a.c. ... | & | 50 230 
NORTHFLEET (14,000) (b) 3-wire d.c. 
190 | GRAYS THURROCK Oct., 1901} 1913. | Grays U.D.C.... (a) E. D. Long ... 3-wire ... um “i 230 x 
(15,194) ` 
191 | GREAT GRIMSBY(75,000) Feb., 1901| Oct. 30. | Great Grimsby Corpn. | (a) W. A. Vignoles 3-wire ... = 230 & 460 i 
192 | GREENOCK (75,140), two |Dec., 1899. Dec. 31. | Greenock Corpn. (a) F. H. Whysall (a) 3-ph. at 3,300 v. ... € | 50 | 250 & 500 
stations (b) 3-wire d.c. 
193 | GREYSTONES (2,500) ... |Apr., 1910| Dec. 31. | Greystones Elec. Light | R. F. Fry (a) & (b) 1-ph. e | 50 100 ‘ 
& Power Co. i 
194 | GUERNSEY St. Peter Feb., 1900| 1913. | Guernsey Elec. Lt. & | A. N. Rye (a) Partly H.T. d.c. .. - 210 & 420 
Ts St. Sampson's Power Co. (b) 3-wire L.T. d.c. i 
195 | GUILDFORD (23,820) ... [Nov., 1896| 1913. | Guildford Elec. Supply | (a) H. L. Alderton 3-wire d.c., also a.c. to Shalford| © | 50 | 215= 220€ 
‘0. 
196 | HALIFAX (101,000) ... |Dec., 1894) Dec. 31. | Halifax Corpn. W. M. Rogerson (a) 3-ph. 6,600 volts d.c. 500 v. | & | 50 230 & 460 — ! 
(b) E.H.T. & 3-ph. 4-wire & 3- 400 ~ | 
wire d.c. Trac. 2-w., 550 v. 
197 | HAMILTON (46,000) ... |Mar., 1903| Dec. 31. | Edmundsons' Elec. | G. Salter 3-wire su | I7 240 & 490 ! 
Corpn. | 
198 | HARROGATE (33,000)... |Apr., 1897| Dec. 31. | Harrogate Corpn. (a) G. Wilkinson (a) & (b) 1-ph. e | 50 | 100 & 200 | 
199 | HARROW (17,000) ... |Sept.,1896| 1913. | Harrow Elec. Light & | J. A. B. Horsley 3. wire ... - 220 & 440 
| Power Co. 
200 | HARTLEPOOL (23,000).. Jan., 1904| Dec.31. | Cleveland & Durham | A. H. Marshall ... (a) Bulk Supply 3-ph. 11,000 | & .& 480 = 
Co. Elec. Power Co. v. (b) 3-ph. & 3-wire d.c. 440 & 3,000 ce 
201 | HASLINGDEN (18,543)... Dec., 1911| 1913. | Haslingden Corpn. B. Kay ... 6,500 v. 3-ph. in bulk from c | 50| 230& 
Accrington 
202 | HASTINGS (62,000) ... as 1882| Mar. 31. | Hastings Corpn. (a) R. F. Ferguson 1-ph. T e |100) 200 & 400 | 
| Corp, 
° Jan., 1899 
203 HAWICK (16,700) ... June, 1902| Dec. 31. | Urban Elec. Supply Co. | H. Joseph 3-wire ... 7 240 & 480 
204 | HEBBURN & FELLING | 1903. 1913. | Owned by U.D.C. and | G. E. Wellerd H.T. 3-ph. & L.T. 3-wired.c. | & | 40 240 & 480 = 
(20,901) (26,273) worked by N.E.S.Co. & 3-ph. 440 ee 
205 | HEBDEN BRIDGE (7,200) Feb., 1904; Mar. 31. | Hebden Bridge Urban | (a) J. W. Garside 3-wire ... = |... | 180 & 240 
District Council 
206 (a) G. H. Carter... 3-wire ... = | | 280 & 400 
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Ii 
a1 | 
er eee i S i | d d E a | 
201 | HENDON (40,000) .. Jan., 1908 1913. | Hendon Elec. Supply | B. G. Drummond (Eng. | Bulk supply 3-ph. at 10,000 gl e 50 415 
| | Co. | and Man.) 3-ph. 4-wire 240 v. distn. 
908 | HEREFORD (22,568) ... Dec., 1899 Dee. 31. | Hereford Corpn. ... , (a) W. T. Kerr ... ... | 9-wire ... s wee roa ree 220 & 440 
909 | HERTFORD (10,384) ... [Nov., 1901, Dec. 31. | N. Metropolitan Elec. | H. S. Selves — ... ... | Bulk supply N.Metro. Power | = | ... 230 & 460 
Power Dist. Co. Supply Co. ; 3-wire distrbn. 
210 | MERSTMONCEUX  .. 1908 1913. | Herstmonceux Elec. | C. W. von Roemer — ... 2-wire ... € me e 100 
| Works | 
211 | HESTON & ILEWORTH | Nov.,1904 Mar. 31. | Heston & Isleworth | (a) P. E. Rycroft ... | 9-wire ... a an E eT 240 
' (35,000) Urban Dist. Council 
212 | HEXHAM (10,000) ... |Apr., 1906 Dec. 31. Hexham & Dist. Elec. | S. H. Crowther ... ... | (b) 3-ph. 4-wire * | 40 | 120, 220, 440 
Supply Co. 
213 | HEYWOOD (26,697) ... Sept.,1901 Dec. 3l Heywood Corpn. ... | R. B. Leach  .. ... | (a) 3-ph. 6,300 v. and d.c. c | 50 | 200 &400- 
(b( 3-ph. 3-wire & 3-wire d.c. & 6,300 v 
214 | HINDHEAD & HASLE- Sept.,1900 — 1913. Hindhead & Dist. Elec. | T. B. Reader  ... ... | Haslemere, 1-ph. a.c.... ..| @ | 50 | 1000 220-- 
MERE (3,520) | Lt. Co. | Hindhead, 3-wire d.c. | 
215 | HITCHIN (11,905) - 1906 1913. | Elec. Supply Corpn.... | G. T. Laverty ... „e o: 9-Wire ... ae ai | m | oe | 240 & 480 
216 | HOLYHEAD (10,000) ... Sept., 1904 1910. | Holyhead U.D.C.  ... | (a) P. Williams ... | 9-wire ... - 200 
217 | HONITON (3,800) _.. 'Oct., 1912. Dec. 31. | Honiton & District Elec. R. Delve... see s] 2-wire ... = 200 
. Supply Co. ! | 
918 | MONLEY (5,100) "" Nov., 1003 Dec. 31. Honley U.D.C. sx H. Marsden 2.wire, overhead "P ses ens 200 
219 | HORNSEY (87,000) ... Mar., 1903 Oct. 31. | Hornsey Corpn. ... (a) N. Staniland 3-wire ... E ET e. | =|... | 240 & 480 
| | 
990 , HORRABRIDGE & DIST. Jan., 19151 Jan. 15 ;Horrabdge.& Dis. E.S.Co.| O. Swete... AS w.  2-wire... = 220 
| | 
221 | HORSHAM (12,000) ... Feb., 1902 1913. Horsham U.D.C. — ... | (a) J. B. Morgan . | 3-wire ... - 230 & 460 
992 | HOUGHTON-LE-SPRING 'Apl, 1907: 1913. | Houghton-le-Spring & | P. Jolin ... " _.. | 3-ph supply Durham Collieries | € | 40 | 220 & 5,500 
HELTON & EASING- | Dist. Elec. Lt. Co. E.P.Co. ; 3-ph. 4-w. distbn. 
TON (2,711) | | 
223 Seay stations) |Nov.,1892! Dec. 31. , Hove Corpn. ... ... | C. B. Smith e .. | 9-wire ... se T CE XT 220 
,173) i 
994 ain c B Aug. 1905. Dec. 31. | Hove Corpn. ... ..|C B. Smith  .. "NEM ZZ ZÉ 7 - i... 220 
,173) ! 
995 | HOYLAKE AND WEST June,1901 Mar. 31. | Hoylake and West ... | (a) C. J. Turner ... | 1-ph. 2-wire distbn. ... (€ | 50 230 
KIRBY (14,000) Kirby U.D.C. 
996 | HUDDERSFIELD ane July, 1893 Dec. 31. | Huddersfield Corpn. ... | (a) A. B. Mountain — ... | (a) 3-ph. 6,600 v. & 1-ph. 2,000 | © | 50 | 3-ph. 410, 
(125,000) 7 . v. (b) 3-ph. 3-w. & 1 ph. 2-w. 100  1-ph.100 & 200 
297 | HULL (280,000)... — ... Jan. 1893. 1913, | Hull Corpn. ..  ...(z)H.Bell ne  .. (a) 3-ph. & H.T. dc... | € | 50 | 290& 
| ' (b) 3-wire d.c. & 3-ph. 
998 ILFORD (81,000) ... May, 1901; Dec. 31. | Ilford Urban Dist. (a) A. H. Shaw .. 3-wire ... sie Pus we | =i... | 230 & 460 
a Council 
229 | ILFRACOMBE (9,000) ... i Nov. 29. Ilfracombe Elec. Light | H. J. F. Stewart e. , 9-wire ... "s T gu mm 240 & 480 
& Power Co. | 
930 , ILKESTON (32,000) ... June,1903, Mar. 31. Ilkeston Corpn. ..| G. H. Browne |... ius | Bulk supply from Derby & | ™ 230 & 400 
| i | ! Notts E.P.Co. ; 3-wire distn. 
231 INGLETON (YORKS.) |Feb., 1900. Dec. 31. | Ingleton Elec. Lighting | W. G. Hurst. ... .. | 9-wire ... ae eco s.s | @ | cee | 100 & 200 
' (1,000) i & Power Co. is 
932 | INVERNESS (25,592) ... July, 1905 Deo. 31. North of Scotland Elec. | E. J. Williams ... 3-wire ... si s | =}... | 480 & 240 
| | Light & Power Co. | 
233 | IPSWICH (73,932) ... iNov., 1903: Dec. 31. Ipswich Corpn. .. (a) E. Ayton  .. .. (a) 3-ph.& d.c. (b) 3-ph. 4-wire! wy 50 | 230 & 460- 
i & 3-wire d.c. | 230 & 4004, 
(a) W. G. Heath | 2-wire ... Er = 200 


234 | ore (DEVON) |Dec., 1909| Dec. 31. | Ivybridge Elec. Supply 


, Co. | 
JARROW (85,000) ... June, 1902, Dec. 31. | Co. of Durham Elec. . J. McLaren sist ... | (a) Bulk supply Co. of D. El; € | 40 240 & 480— 
Power Distn. Co. | P. S. Co. (b) 3-ph. & 3-w. d.c. 440 
, Elec. Supply Corpn. ... | A. Soutar ai elo, 3-wiro ... sa bia - 
| 


235 
236 | JEDBURGH, N.B. (3,982) |Jan., 1904 1913. 
| 


dian | ALL MATERIALS USED 
n ARE SPECIALLY SELECTED 
TO WITHSTAND RED HEAT. 


'The only scientifically 
designed High Temperature 
Electric Heater. 


EATERS 


THE BASTIAN ELECTRIC HEATING SYN., LTD. 
HAS STOOD THE TEST OF TIME. (ric PIONEERS OF THE ELECTRIC FIRE), 185, Wardour St., London, W. 
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CONNECTIONS. 3 z PRICE PER UNIT. | E 
No. and Details of | i [ZH | $ | If Wright System (1)— first hour, (2) first 2 i E 
Public Lamps. is lo s 3 m | hours, &c. g e Purchaser of 
mn 3 "EHE 56 | § 3 Price ———— -r a M S Current for 
" E D THEE FE | 3 E a Vnd | . E g Traction and ' No. 
jSEBERE B. 3 LE al oie ass. elivere Heating Es | 9 o Power, and 
L BASSE SE a gs a o E = 39 Lighting. Power and E d a S Price. 
mEoR|ISOZzET S? uX Bj u.a | bunkers). Cooki Shi % 
ISi Sg 4S3 se $& | oking (2a) 3 E | 
Momifomzem 25 BES xung! | ! >56] z lÈ 
rE eg pet ye G EL ME TE es a E S 
Ý None. None 318 | 630 5d. 14d. 13d. 1 /3&60d| wee 207 
M None l 1,794 | 612 800 | Forest of Dean | 13s. 2d. | 4id. Tel. 3d.-1d. 114. ld. off None. | 2s. 3d. .  ...... 208 
Slack. Syst. 11d. peak. | 
" None 32 T 483 | 198 a 7d.(3)-2d. | 4d.(2)-1d. R.V.41d. | .. | 1| (884d, ... *| 209 
5d. & R.V. | 3d.(1)-1d. - | 
d None 4 T. 20 32 43 | Anthracite. | 36s. 9d. 7d.-4d. 9d. 14d.-1d. Id. | None. | None.)  __...... 210 
J 410 517 T 705 | 672 1,250 | Nutty Slack. | 13s. 74d. | Tel. rate ld. | 2d.-0°75d. ld. ld. off 1 |2s. sa. TT 211 
4d. peak 
»u None None 42| 78 225 Scotch 29s. & 5d. 2d. 21d. .. |None,2s8d|  ... : 212 
Anthracite. 23s. | 
t M. 20 74T 659 | 025 200 | 900 Slack & 13s. 6d.-3d. & | 24d. & 14d. None. None. | 2s. 9d.|Corpn. Trams, 3d. 213 
M^ Pea Nuts. 15s. 2d. 44d. -0:6d. | | 
t None 11 T. 33 | 82 240 Oil. n 8d. 4d. 4d. l jds. GU. ees 214 
T. None. | None 55 | 92 205 | Anthracite. 33s. 5d.. 14d. None. .. | s 215 
" None. | 500 15 | 126 220 | Coal & refuse. | 14s. 7d. 5d. 3d.- None. | 4s. a " 216 
»N None 15 28 6d. 2d. 2d. None! .. | 0 2e 217 
| - i 
w 2 122 30 44 68 Gas. 24d. | None | 3s. n sega 218 
| | 
IT 58 F. | 116 T. | 301 |1,186 |None.|2,050| Slack & 12s to | 7d.(1)-2d. & | 24d.(?)-1d.  23d.(1)-1d. & 2d. None. | 2s. ii "m 219 
| Large. 15s. 6d. 5d. M.D. & 2d. | fixed ch'ge | 
1d. day only + 1d. | | i 
S jo None. | 207. 22 |Cr. Oil & Wr. Pr. 04d. - p e Nome o s | 220 
TT None. | 313T. 187 | 258 400 | Welsh Small. | 20s. 11d. | 7d. (!)-3d. & | 3d,()-144. 2d.-144. 14d.ofl None. 3&1ld| ^... ort 
| 6d. also 5d. peak | | | 
Ta None 24 T. | 2,800 | 1,400 4d. 2d. 'None.'38.9d. — — ...... 222 
| kw. | | | 
» | None None. 619 |1,018 2,080 | Best Welsh. 54d. & lid. and 14d. and | None. 25.104. TM 223 
| 7d.(1)-4d. 3d.(1)1d. — 3d.(!)-1d | 
" | None 41 T. 34 5d.(1)-2d. & is jus | None 3«10d. .  ..... 224 
5d. 
T None 620 T. 120 | 409 1,020 | Washed Peas. | 13s. 6d. 7d.-3d. & 3d.-1 4d. 2d. 1}d.off! None. | 3s. "i sei 225 
| 54d. and 2d. peak | | 
r 330 6H. |8,770 | 4,300 7,000 | Small Slack. 9s. 4d. 2d.-1d 2d.-1d e]! Lt. a eee 226 
1 28 42 N. {11,782 | 6,622 10,800 Slack. 10s. 7d. 4d. & 2d.-1d 2d.-1d l | Nw | —— 221 
5d.(1)-11id. j4 
i | 34 F. 70 C. 985 |2,132 | 572 |3,600 Mid. Peas. 14s. 64d. |6d.(1)-1d.(2) &, — 2d.-1d 1d. Id. off} 1 | 2s. öd. Ilford U. D.C. 228 
2E. |1,789T. (ine. 34d,-3d.124°% peak 2s. 7 d. Trams, 1:0625d. 
| tr’ct’n) R.V.-F 4d. CD l. | 
P None None. 107 | 187 Lydney Rubbly| 13s. 6d. | 7d..3d. M.D.|  4d.-14d 4d.-1}d. Var. | ] Lr 229 
House, Small. & 6d. M.D. and 2d. | TERN : 
n None 20 H. 147 | 237 | 2950 3d.-23d. 1}d.-2d 14d. | None. | 2s. 6d.) ld. per unit 230 
30 T. 
j None 38 T. 27 28 29 6d. 3d. ld. None. | 5s. | inde 231 
| | i 
y None None. 487 | 366 555 | English Dross. | 14s. 8d. |7d.-3d. M.D. M D 21d 14d. 14d. l Bs.11d. ds 232 
& 6d. M.D.& 24d. | | 
" None. | 311 T. 2,939 |1,400 | 445 (3,511 | Various. 4d. nud kw. ld. ld. | 1  j2s. 5d.iCorpn. Trams,1 fd.} 283 
+0. | 
w None 94 50 | Welsh Nuts. 30s. 6d. 4d. 4d. ev bid None : 4s. 3d. — 234 
fou. 
p None None. 2,900 31d. 13d. 13d. | None. | 2s. 9d. ers... l 235 
1 | 9 103 29 | 37 66 | Anthracite. . | 17s. 9d. | 6d. 3d. | s | None. [#8.dy O 22e | 236 
| | | 
- 


STEAM TURBINES, for High Pressure, Low Pressure, or Exhaust Steam. 


CONDENSING PLANTS, with Willans Rotary or Edwards Air Pumps 


MANUFACTURERS OF 


DIESEL OIL ENGINES. 


Victoria Works, Ruasy, ENGLAND. 


| | WILLANS & ROBINSON, LIP- 
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237 | KEIGHLEY (42,000) ... |April,1901, 1913. | Keighley Corpn. ... | (a) H. Webber ... ... | Lt. 3-wire d.c. ; & traction d.c. 9 | 50 | 230 & 460 91 
| | Power 3- pu "6, 600 v. l 
238 | KENDAL (14,183) .. 'Aug., 1902! 1913. | Kendal Corpn. ... | J. A. T. Barnes... ... | 3-wire ... e] =)... | 220 & 440 No 
| : | | 
239 | KESWICK & Fortinscale |Feb., 1890! Dec. 31. | Keswick Elec. Light Co. | W. Jackson T ... | l-ph. € | 100 100 Xo 
(4,451) £0] 
240 | KETTERING (31,000) ... May, 1904: Nov. 30. | Kettering U.D.C. — ... | (a) W. A. Walker e. | 3-wire ... ide T" T" uid Ir" 230 l 
| | " | | i iH 
241 KEYNSHAM (3,720) ... Mar. 1889 1913. | Keynsham Elec. Light | (a) G. J. T. Parfitt e. | 3-wire ... (n = see | m T | 230 No 
& Power Co. ` | 
242 | KIDDERMINSTER  ... n 1900 1913. | Kidderminster & Dist. | A. Charlton iud 2s | 3-wire ... bs T. we | ™ |... 230 & 460 | Xu 
(25,000) | ' A Elec. Lt. & Tretn. Co. | : 
243 | KILDARE (2,000) .. |[Nov.,1904 1913. Naas No. I Rural Dist. | (a) W. A. Cooney ... | 2-wire ... - ias REL UM 200 No 
! . Council | 
KILLARNEY (5,510) ... 1893 Dec. 31. | Kerry Elec. Supply Co. | (a) D. E. MeDonnell (Eng. l-ph. ... Wed d^ a .. + 100 100 Ne 
| d: Man.) | . 
KILMALCOLM (2,000) ... Dec., 1903) Dec. 1. ' Kilmalcolm Elec. Lt. | J. White (.M«n.)... .. | 3-wire ... = 240 & 480 Nc 
Co. 
KILMARNOCK (34,600) |Nov.,1904 May 15. - Kilmarnock Corpn. ... | W. C. Bexon o .. | (a) 3-ph. & d.c. (b) 3-ph. 4- | & | 50, 240 a 
wire & 3-wire d.c. l 
247 | KILPATRICK (15,345)... July, 1905, 1913. Strathclyde Elec. Sup. | D. A. Starr (Gen. Man.) 3-ph. bulk supply from Clyde | © | 25 230 & 400 Xo 
| | Co. Valley Power Co. . 
KINGSBURY (Middlesex) Nov..1910. Dec. 31. , N. Metropolitan Elec. | F. B. Preston... ... | 10,000 v. bulk supply (f)4- | 9 | 50, 240 1-ph. No 
(1,000) | | Power Supply Co. wire 3-ph. | | | 418 3-ph. . 
249 | KING'S LYNN (21,000)... Sept.,1899; Dec. 31. | King's Lynn Corpn. ... | (a) C. W. Jackson ae | 3-wire ... T 2s ve = | 200 & 490 Nc 
KINGSTON-UPON- Nov.,1893, Mar. 31. Kingston-upon-Thames | (a) J. E. Edgcome we | bph. ... m Te NM oo | T7 | 105 : 
(40,000) THAMES | _ Corpn. | | 
251 | KIRKCALDY (34.073) .. ons 1902! 1913. | Kirkcaldy Corpn. — ... | (a) O. F. Francis es | 3-wire ... me ay ios aes | T3 | 230 l0 
252 | LANCASTER (41,414) ... Apl., 1894, Nov. 20. | Lancaster Corpn.  ... | (a) G. C. Milnes ... | 3-wire ... ™ - ae, S S | 230 & 460 | 
253 | LARNE (8,000) ... js 1891 Dec. 31. | Larne Elec. Light ` (a) G. Sanders ... | 2,000 v. l-ph. in T 100 110 & 220 N 
| Works 
254 | LAUNCESTON (6,000) ... 'Dec.,19'11| Nov. 20. | Launceston & Dist. | (a) W. J. O. Oxenham ... | 2-wire ... ies rm duc imm 200 N 
| Elec. Supply Co. | | 
255 | LEAMINGTON (30,000).. | 1887 1913. | Midland Elec. Light & | (a) P. Olver oat ... | d-wire ... i5 "- i. | dpt 230 I 
Power Co. 
256 | LEATHERHEAD( Ashtead Sept.,1902| Dec. 31. | Leatherhead & Dist. | H. L. Dixon $6 ... | 9-wire d.c. and 4-wire 3-ph. ... |! & | 50 220 = l 
Mickleham, Cobham, | Elec. Co. | 110. 
Bookham & Oxshott) ' 
(5,490) | | | 
257 | LEDBURY (3,358) ... iDec., 1913| Dec. 31. | Ledbury Elec. Supply | Edwards & Armstrong... | 2-wire... . ... ES ds. 230 N 
i Co. | | 
258 | LEEDS (457,295) . |(Co.My, 93| Dec. 31. | Leeds Corpn. ... ... | (a) C. N. Hefford ... | (a) 2-phase (5) 1, 2& 3-phase ' © | 50 oe 4 
Cn. De.,’98 | | 
LEEK (16,663) ... ,June,1904! Dec. 31. | Leek Urban Dist. Coun. | (a) J. Bemrose ... | 9- wire ... ES os he E 230 & 460 
260 | LEICESTER (241,255) ... Dee, 1894) Dec. 31. | Leicester Corpn. ... | T. R. Smith S l-ph. 2-wire ... ee ..| © | 50 | 100 & 200 
261 | LEIGH (LANCS.) (44,000) |.Jan., 1900; 1910. | Leigh Corpn. ... ... | (a) A. T. Smith ... 3-wire ... sat "" So: @ |... | 220& M0 
262 | LEITH (81,330)... ... Feb., 1899, May 15. | Leith Corpn. ... ... | (a) A. P. Rutherford . ETT ois s j | ~|... | 230 & 400 
| 3 
283 | LEOMINSTER (5,737) ... |Sept.,1912, 1913. - 2 Elec. Sup. | Edwards & Armstrong... | 2-wire :.. n is bep prim Dr 230 
264 | LETCHWORTH (8,000).. July, 1907/Sept.,1912. ae a Gar- | C. Gould (Flec.) DE - aoa sate | ~ |... | 250 & 500 | 
| | den City) Co. A. W. E. Bulmore (Res. ) | | 
265 | LEWES (11,249) Yn pls, 1901} Dec. | Lewes & Dist. Elec. H. J. Williams ... an, ! 3-wire ... ee E "EE 230 
! | Supply Co. 


FERRANTI LIMITED 
Central House, Kingsway, London, W.C. 


Mianufacturers of 
HOUSE SERVICE, TRACTION AND SVVITCHBOARD METERS, 
SVVITCHBOARD INSTRUMENTS. 
CURRENT, POTENTIAL AND POWER TRANSFORMERS. 
DETAIL SVVITCH-GEAR. MOTOR CONTROL GEAR. 
IRONCLAD SVVITCH PANELS. 
ELECTRIC HEATING and COOKING APPLIANCES. 


—|BETTER LIGHT - -LIGHTER BILLS [— 


"bane 


COPYRIGHT. 


CONNECTIONS. i PRICE PER UNIT. E 
No. and Details of | a —— o NN e | 5 
Public Lampe. m 3 z Te YS "oUm Hi ia a E A Purchaser of 
= : z EE $ d E E Eis | E i- Current for 
3 ee 82) EB. ‘S 5 r Ton 3 Traction and | No. 
4 F $ $ z BE E 3 v = | Class. (delivered Heating : z de Power, and 
£ $32593543|ÓZr = E to Lighti P d ©, Ss Price. 
O's, SOZA ST 4. | 3 3 bunkers). ae ne po CE © 
COTO Bes) 22 | 28 iment 28/2 | 
TC © Eo 
- | | > 0 Z e 
| ADM EILEEN HDD | EN Pers Wa 
EL. 24 E v 2,000 | 2,400 200 2,740 | Rough Small. | 9s. 7d.(1)-2d. & (2d.-§d.d.c. i 114. [None he.10d Corpn. Trams 237 
. 6d. ikw. +łd. a.c. 
EL None. ' None 130 | 88 | | 230 | Arley Nuts. | 17s. 9d. | 6d. | 23d..14d. 24d.-14d. | None. | 23. 6d.) ^  ..... 238 
! Gas Coke. | 16s. | | 
10 None. 23 T 38 | 75 | 206 | West Cumber- | 16s, ——— 6d. 3d. | 3d. None.|3s.3d.||  /  ...... 239 
land Lumps | 
w o o | 10 i 1,700 | 1,102 1,550 3 Slack & — ! Av. 10/7 | 44d. | 2d.- jd. ld. ld. 1 |2s8d| ow. 240 
2 ! ea Slack. £12 kw.-r1d. | 
x None. | 128 T. 36 55 | | 60 re & | 10s. 9d | 54d | 3d.-2d. | None. ' 3s. 9d.| —  ...... 241 
elsh. | | 
ET. None. ' None | 1,390 | 800 | 249 1,400 | Bituminous | 9s. | 'd.21d | lid. | 14d. None. | 2s. 4d. Kidderminster & | 242 
| Slack | Stourport Trm.Co. 
a None | 36T. : 15 65 70 Slack 18s. 5d. 24d. | 24d. ,None.|None.|  ...... 243 
| | | Anthracite. | | | | 
1 None. | None | 5 | 63 | 205 Water Power.; 29s. 6d. | 6d. | Au. restr'd ; | ld. oe 1 j4s.6d o n 244 
| | | ; hour. | 
ras! None. |, 20T | 25 | 120 | | 230 |! Washed Gum. | 6s. | 6d. | 4d. | 4d. | None. 4s. "Y — 245 
| | l i 
wW 50 F. | 131 T. 12,022 |1,300 | 247 7 ,030 Gum & | 5s3d. | 4jd.3d. | 2}łd.-§d. " 11d. ld. off | None. | 2/34 |Corpn.Trams, 1]d.| 246 
| Smudge. eak | 
9:6 None. | None | i | 2d | | as | E None.) .. | ... 247 
n: ! Nom. 76T 45^ 26| z 7d.()-2d. : 4d.(4)-1d, | RV. — 1d None Qs. A — usn 248 
65: | | od. & R.V. | 3d.(1)-1d. -- 1d. 
rt None. | 566 T. | 680 | 552 | L 1,000 | Nutty Slack. | 10s. 8d. | 4d.-3d | 3d.-15/16d. 14d. Not |None.|3s 5d. .  ..... 249 
settled 
1% | 2 F. , 422 T. 80; 627 | 764 | Durham & 17s. Sd. | 7d.(!)-3d. & | : 14d. 14d. 14d., | None. | 2s. 6d. sus 250 
clusters ME North'mberl'nd| 16s. 5d. 5d. É | min. 2s. | 
| . PU Fuel OiL  63/7.78/9 | pe | | 
"a. 104 d 16 T. (1,537; 81l | (inc. 2,090 ' Duff. 6s. 9d. | 44d.-3d. | 2łd.-łd. 21d.-1d. None. |Lt. 3/4|Corpn. Trams, 1d.| 251 
4 F. tr'ct^n) | Pr. 3/1 
0 | 54T. | 705 461, 200 1,250 | Arley Slack. | 12s. lld. | 41d. 24d. & 16/9 | 24d. andas | 14d. | None. ;1s.10d. Corpn. Trams,l: ‘7d.| 252 
| | | | per B.H.P. per power. | 
| qr.+4d. |! 
et None | 14T None | 66 i 175 Slack & 14s. to 8d.-14d. ix M a shee .. | None, 3/9 "n Lanse 253 
| Coal. 18s. | se 
y | None. , "TIT. 20 | 61 66 i Anthracite. | 28s. 10d. 6d. 3d. 3d. None. | esis 254 
| . 
2 None ! None. 108 | 289 Exhall Large. | 10s. 1d. | 6d.-23d. 24d. 14d. None. | 2s. 6d. bnt 255 
| | ” Slack. 6s. 3d. |2-rate & 54d. 
M. None 65 T | 187 340 Crude 70s. & ';d.-2d. 2d. -1d. - 2d. ld. 1] j28.10d.) a... 256 
T | | E Petroleum. 2-rate to 4s. 
64d. 
mM 
: | None | None. | 25 65 | Anthracite 25s. 6d. 7$d.-5d. 4d.-14d. 4d.-14d 1}d. 1 13s. 9d; — — ..... 251 
Beans. is 
T | 498 E 516 T. .31,420/16,460 | 4,344 126,600 3d.-Id. & {14d.-0°66d. ; id. None. | 2s. 2d., Corpn. Trams 258 
i 50 F 344. £A]kw.--0:4d. 
4 | None None. 918 | 339 515 Littleton Nuts.| 13s. 8d. | 7d.(1)-3d. & 2d.-1]4. 2d. |1d.off|iNone.|2s.4d.| .  ...... 259 
l Crude Oil. 66s. 7d. 64d.-4d. peak. 
n None | None. | 2,600 | 3,874 4,000 Leicester 6s. 84d. 4d.-3}d. 2d.-0-7d . ld. .. |None.|2s.4d.  ..... 200 i 
| Small Slack. 
" None | None. 1,042 | 460 760 | Lancs. Slack. 7s. 9d. | 7d.(1) 22d. & | 34d.-1d re None. | 3s. 3d.)  ...... 261 
44d. 
P 13 E | 6 T. [4,578 |2,200 | 540 |3,450 Carberry lls. ld. 25d. 14d. lid. None. | 2s. 9d., Corpn. Trams, 262 
22 F | Singles. | 1:0011d. , 
302 O 
ie Th 25 50 | Anthracite. | 25s. 9d. 7d.-6d. | 4d.-14d 4d.-14d lid. eli iuo 263 
None 14 T. | 500 Oil & 7958. 5d. 4}d.-ld ld. None. | 38. 3d! e 264 
' Town Gas. | 
None. | 127 T. | 306 330 | Coal & Oil. 7d4.(1.24d. | 5d..134. 234. None. | 3s. 6d.| |^... 265 
| & 54d. | and2jd. 


and GREASES are continuously used in many of the largest installations, becaus? 
they ensure economical as well as efficient lubrication. 

We have Lubricants suited to the requirements of YOUR SteamCylinders, Turbines, 
Bearings, Crank. Chambers, Dynamos and Shafting, and shall be pleased to quote. 


Write TO-DAY for Booklet and Prices. | | 
London, se. 


W. H. WILLCOX & Co.,Ltd. “sree 
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TABLES OF ELECTRICITY jJ 


Council (119,050) 


E 
= : 
© 
. . : E: V. and 
Nama ot Tonor Date Date Resident- Engineer. Sanai bz 2 | Publi 
District Fi Supply to which N f Co ys m o o 2. aie 
No. District. (Figures was | Return is ssi their cd aaa (a) Responsible for (a) Generation and as £ 
in brackets indicate Corporation. . b) Distributi B.S] h . i.c 
ti d Povulati Com- | made up. carrying out (b) Distribution. 83/8 . JE 
estimated Population) | o d | Extensions: 25 S dii 
Tm | II E s 
| 21 5 "d 
7 te mE a ee we em a IE wc } = - 
^ |} , 
266 | LEYTON (127,000)  ... |Sept.,1896/ 1913. | Leyton U.D.C. ... | (a) F. H. Lewis... ... | 3-wire ... ho: m el ica ies 150 àF 
267 | LIMAVADY (2,800) ... 1897. | Dec. 31. | Limavady Lt. & Power | E. J. S. Ritter ... (a) l-ph (6) 3-wire ..| 9 |100| 110 & 220 Kone 
: Co. 
268 LIMERICK (38,151) ... 1903. | Dec. 31. | Limerick Corpn. ... | (a) E. B. Thornhill 3-wire ... =... | 230 & 460 None 
269 | LINCOLN (57,294) ee 1898. 1913. | Lincoln Corpn. ... | (a) S. Clegg 3-wire ... : .. | ™ |... | 230 & 400 TANE, 
IAE 
270 | LITTLEBOROUGH  ... Jan,1911| 1913. | Littleborough U.D.C.. | sae 3-ph. c supply from Roch- | © . 50 | 230 & 400 ' Xone, 
(11,705) rpn. . 
271 | LIVERPOOL (Several 1883. | Oct. 31. | Liverpool Corpn.  ... | H. Dickinson (a) 6,600 v. 3-ph. (b) 3-wire | 9 | 50 200 & 400 e 184 
(753,203) stations) d.c. & 200 v. & 400 v. a.c. 230,& 460— 
Traction 525 v. d.c. 
272 | LIVERPOOL DISTRICT |Sept.,1897, Dec. 31. | Liverpool Dist. Lt. Co. | (a) O, Hanson 3-wire . Ki se = 220 & 440 None 
(Gt.Crosby & Waterloo with 
Seaforth) (31,731) 0 
273 , LLANDILO (1,950) ... | Dee, 31. | Llandilo U.D.C. (a) T. Bowen 2-wire ... diem An A PA LS 230 None. 
274 LLANDRINDOD (1,827) 1897. 1910. | Llandrindod Wells Elec. Qu 3-wire ... bes SUN DELL 230 
Lt. & Power Co. 
275 | LLANDUDNO (1,900) ... |Nov.,1898| Mar.31. | Llandudno U.D.C. ... | H. Morton 3-wire ... T a ee ea er 220 % 
uM on | | : 
276 | LLANELLY (32,070) . .. |Jan., 1911} 1913. | Llanelly & Dist. Elec. | P. J. S. Tiddeman 3-wire ... iss jx e| ™ |. | 250,5 500 YF. 
l Lighting & Tr. Co. 
277 | LLANGOLLEN (3,300) ... /Nov.,1904| 1913. | Llangollen & Dist. | F. Evans... 2.wire ... co iss ac] 98 s 220 &E 
Elec. Lt. & Pr. Co. 
278 | LLANRWST & TREFRIW Mar., 1899| Dec. 31. ree Elec. Supply | J. H. Targett 2-wire ... on T ERI Suh ES 220 None. 
(1,000) and 1903 | 
Sept.,1901, Dec. 31. Mo Borough F. A. Bond 3-wire ... 235 us EE LA 230 & 400 None, 
| Council (167,793) l 
280 Jan., 1902) Dec. 31. | Bermondsey Borough | W. E. J. Heenan | 3-wire ... PER "T .. | 7| ...| 240 & 400 170 F 
Council (126,000) i YE. 
281 Jan., 1889) 1913. | Brompton & Kensing- | R. S. Downe (Eng. & Gen.| 1-ph. 2-wire ... « | 83 100 16 
| | | ton Elec. Supply Co. Man.) 
E JNov.,1902| Dec. 31. ; Central Elec. Supply Co. | Sir A. B. W. Kennedy & | (a) H.T. 3-ph, bulk supply to | © | 50 6,000 None 
| S. T. Dobson (Jn£. Eng.), Pall Mall, Westminster and 
| H.P.Gaze(R. Eng.) Chelsea Cos. 
283 Dec., 1891| 1913. | City of London Elec. | (2) F. Bailey  ... ... | d.c. 3-wire and H.T. 1-ph. ... | € |100 | 204 & 408 
Lighting Co. 
284 1801, 1896 | Charing Cras West End) (a) H. W. Kingston ... | (a) 3-pha->_.. © | 50 | 1,000, 400, 200 l80& 
"t 1898. | Dec. 31. | & City Elec. Sply. Co. (b) 3-wir d.c. & 100 
1899. Ditto ditto 
LONDON (City Order) | 
286 Sept.,1889| Dec. 31. | Chelsea Elec. Supply | (a) P. Still - .. | 9-wire .. - 00 & 400 None 
Co. (95,086) l 
287 July, 1900; Nov. 30. | Chiswick Elec. Supply | (a) A. W. Money ... | 3-wire ... - 220 & 440 None 
n. (40,000) 
288 Wat 1913. come of London Elec. | C. P. Sparks (Chief) — ... | Light, 2-ph. Power. d.c. € | 50 | 100~ & 530- None 
July, 1898 Supply Co. (Northern | A. R. Bacon (Supt. Eng. 
Districts) of Stations) | z 
289 Ditto ditto W. G. Hardy (Res. N.) (a) H.T. & E.H.T, a.c. 50 205 & 410 
(Southern Districts) | H. B. Johnson (Res. S.) (6) L.T. 3-wire 
290 Feb., 1901; 1913. | Fulham Borough Council! (ab) A. J. Fuller ... | (a) 2-ph. (b) 4-wire € | 50 200 M 
(175,000) | 
291 Oct., 1901! Mar. 31. | Hackney Borough Coun.) (a) L. L. Robinson — ... | 3-wire ... =|... | 240 & 480 a 
| ! (253,201) 
292 .. .  [Munel897 1913. | Hammersmith Borough | (a) G. G. Bel ... ... | |-ph. 2-wire ... | € | 50| 110 & 220 T 
i ] | i £ & ow | [] 


FOR 


EVERYTHING 
ELECTRICAL 
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-| 
: CONNECTIONS. $^ |. PRICE PER UNIT. E 
No. and Details of a E E] 3 If Wright System (1)=first hour, (2) first 2 E E- 
, Publio Lamps. ls T $ |4 8 hours, &c. E A Purchaser of 
B. 3 Jg S d $ E g 2 Price E B Current for 
* $ .8seSE RS |$ |Z per Ton E | 3 | Traction and |No. 
FI E S E E Wl 5 Lr iS FS Class. (delivered Heating "SEE. © Power, and 
af IEEE: B S E 5| & "M E to Lighting. Power. and Qe} u © Price. 
| Aongoza] ST EEK | 338 bunkers). Cookin ow] o g 
IISI $g 358 se | So E OE RE 
_. HOmjKozem 23 EE eu | 68 S8\2)& 
Mni Mid : — 
, 99 F. |1,593 T. 421 |1,078 | 1,457 13,940 | Shipley Slack. | 11s. 11d. | 5d.(!)-2d. | 3d.(2)-1d. 3d.(1)-1d. 2 |3/8&|U.D.C. Trams, | 266 
" & 4d. and 14d. and 13d. 2/7 | 14d.-3d. 
None None. | None 35 Water power. oe 6d. ies ios None. 58.10d.; .  ...... | 267 
W — None 62 T. | 220| 340 None.| 330 | Anthracite. | 24s. 6d 6d. 3d.-14d. 3d4.14d. | 3d. |None|3&4d| ^ '.... 268 
" Steam Coal. 28s. 14d. | 
2F.,19| 85T. |2,163|1,188 | 100 2,145 | Hard Steam | 14s. 4d. | 5d.(1)-24d. | 2d.(!).1d. 1d. .. |None.| 2& | Corpn. Trams, | 269 
y EE4E & Slack. lls. 10d —2d. l 
None 3T. 56 se set 5d. 21d.-144. None. | 28.90.) |  ..... | 270 
184 713  |17,392/22,186 | 7,405 138,600; Lancs. Slack. | 10s. 3d. (2$d.-34d. £2,  1d..2d. 24% R.V. Not | None. 2s. 1d.j Corp. Trams !d.+ | 271 
kw.--ljd. | £1.5 per kw. +d.  — gettled S E 
" .  [2949,RV--1d.| +0.4d. | 
None 110 T. 400 1,000 Slack. 125. 6d. 13d. 14d. PA 1] ;2s]1d., = ..... | 272 
| | 5d.-34d. ! | 
| 
, None | 112T. 25 | 38 90 Small & 15s. 6d.-44d. 3d.-2d. 3d .-2d. .. | None. 4e. 10d. gba 213 
i Bituminous 5s. | 
Duft. | 
NT 670 a 6d. 6d.-34d E mo RUE | 274 
^ , 26 | 1507. 200 '1,190 | 555 1,300 Slack. 10s. 8d. | 6d.(1).2d. & 2d. 2d. .. | None. |28.10d. Landudno- a & pist 215 
3 | 40F. 650 T. |1,165| 600, 100 1,300 | Washed Peas. od 3d.-0.35d. ld. s 3s.104. Same company | 276. 
| 8 E. 20 C. 3! 95 90 | North Wales. | 9s. 4d. | 7d.(1)-4d. 4d. (min. 10s. T" ... | None. | 3s. 2d. "m 271 
140 T. | per 2 d HUE ) 
| None. 50 T. 52! 62 164 Slack. 15s. 7d. | 6d. 3d. ve |None| 5s | se 278 
ii None. | 755 posts | 5,535 |3,110 |. ... | 5,092 Harton. 34d.,outside 1d.: & £4 per, a; &f4per | ... |None.|2s4d.  .... | 279 : 
| arcs 24d. kw. M. D. 4- 4d.j kw. +4d. ; 1s. 9d. 
S 170 F.| 279 T. {7,000 | 2,266 3,475 | Derby Nuts 16s. 2d. :6d.(!).2d., 14d.0.9d.M. D. 144. ld. off | None. | 2s. 4d.| | — ...... | 280 : : 
| 9 E. Notts. Slack. | 13s. 8d. | 33d. & 14d. peak. | 
-314d. 2-rate 
| 16 None. 529 | 2,073 3,400 Slack. 6d. 44d. 1d. 2d. - l |9&8d| ... | 281 
Shops 34d. | 
Fixed char|ge pora annum! + ld. | | 
| | None. | None. 9,682 15,580] Welsh Steam None; .. | / see 282 ` 
| Midland Scotch. | i 
22,000 |20,000] ... 131,500 "m 8d.-2d. 24d.-1d 3 (3s. 5d — | 283 : 
# ?160&F| 132 T. 21,710 16,300 30,000 ` 12s. 8d. 5d.-3d 3d.-3d. 3d. -2d. 2d. E c 284 
| | | | | 285 
| None None. 2,785 3,000 Welsh i 6d.-3d 13d. lid. & ld. Aor 1 |2s8d|  .... | 286 . 
| None. | None. 864 | 744 1,125 Welsh. 20s. 3d. | 5d. & 4d Hid. 2d. » 1 ;2&'7d|  / ...- 287 
. | None. | None. 30,000 12,800 20,300! Rough Small e.  (6}d. private | 24d.-14d., | 13d. 2 uU seee 288 - 
| | | 5d. business. | 14d. & 2d | 
| e an —— wes | 289 - 
3 | 
| 202 1,056 T. |1,710 | 2,064 4,450 | Mapperly, 31d. i ld. None. 28.104.) se | 290: 
Smitham, | | á 
| Bagworth. | 
293 O. None. | 6,824 | 5,254 4,800 | Bituminous 6d.(1)-1d.(?) | £1 per kw. & 1d. Id.3$d) 1 /,2s8d| se | 291 
106 F. Smalls. & 344. | ad. & 13d. | peak. T | 092: 
M 714 T. 15,345 15,898 10,300! Welsh. 3d. | ld. | 14d. sa- (None. fás oni — cese care 
i J 
N 
METAL FILAMENT LAMPS. 
.SWITCHBOARDS. 
CABLES. 
HEATERS. | 
TRANSFORMERS. | 
FELIX ST., WESTMINSTER BRIDGE RD., S.E. MOTORS. | 
NESTER, GLASGOW, LIVERPOOL. Li 
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TABLES OF ELECTRICITY 


E 
! A " 
| N of T TA Date Date Resident- Engineer. ; eb a a Pu 
| ame own : 
hog Supply | to which System o 895,9 vs 
No.; District. (Figures rad Return is Name of Company or (a) Responsible for (a) Generation and 33| à | Consumers’ z 
brackets indicate Corporation. : A PES NOE E.B m Voltage. : 
, 1n brackets indica Com- |made up. p carrying out (6) Distribution. S B P 
, estimated Population.) | noce Extensions: E E 5 pe 
| | 21/5 se 
: i = : mE ; ; t 
293 Oct., TEM 1913. | Hampstead Borough (a) W. Wyld . | (b) 1-ph. 3-wire; d.c. series | & | 90 | 105 & 210 ius | 
Council (86,500) arcs 
294 Jan., 1896| Dec. 31. | Islington Borough Coun. | (a) A. Gay (a) 1-ph. 2,000-2,200 v. ..| 9 | 50 | 100, 200 & 400 ji 
| (327,423) ; (6) 2 & 3-wire | AE 
295 Jan., 1887! Dec. 31. | Kensington & Knights- | (a) H. W. Miller 3-wire ... ‘ = 200 & 400 uu 
| | bridge Elec. Lt. Co. 
296 Oct., 1900 1913. | Kensington & Knights- | C. M. Bennett ... (a) 3-ph. (b) 3-wire d.c. bulk | © + 50 None. 
| bridge E.LOC. & supply to both Co.'s. | 
| Notting Hill E.L.O. | | 
| (Joint Works) | ' 
297 1885. Dec. 1. | London Elec. Supply |, G. W. Partridge | (a) l-ph. & 3-ph. ... € 85: 230 & 460 uj 
Corpn. (b) 3-wire & 2-wire 25 | 105 & 910 
| | 410 3-ph. 
298 | 1890, | Nov. I8. ' Metropolitan Elec. Sup. | J. S. Highfield ... (a) 10,000 v. 2-phase 60 9 (b) P addi ngton, a.c. 60% ; Yane 
| . . Co. (2 stations) Mid-London d.c. (100 & 200 volts!) ; Hanwell & 
| ; Southall a.c. 50% 3-ph. 4-wirie 24:10 &'415 volts, 
| Acton d.c. at 230 & 460 volts. € | 
299 | May, 1891; 1913. | Notting Hill Elec. Lt. | A. P. McDouall... 2-wire . -|.| 20 ài 
| ' Qo. (Centre & North | 
| | ' of Kensington) 
300 | 'Oct., 1900) 1913. | Poplar Borough Council | J. H. Bowden ... 3-wire d.c. & 3-ph. € | 50 | 230— iE. 
| | (162,442) | | | 
; 
301 | lApril,1889 Dec. 31. | 8t. James’ & Pall Mall | (a) S. T. Dobson | (a) 3-ph. H.T. bulk supply | & | 50 | 110 & 20 = 
| Elec. Lt. Co. & d.c. (b) 3-wire d.c. & a.c. 85 | 110% 
302 | Aug., 1905} Oct. 13. | 8t. Marylebone Borough | A. H. Seabrook 3-ph. & d.c. generation and | & | 50 | 940 & 480 aF, 
L O N D O N Council (133,330) distbn. 
303 | Nov., '91 | Mar. 31. | $t. Pancras Borough | S. W. Baynes (Chief Eng.) | (a) 3-ph. (5) 3-wire d.c. 9,50; 990 & 440 «2 
| (Continued) ! Council (235,317) (2 | J. T. Baron (Res. Eng.) 
| | stations) 
| i 
304 . June,1897| Dec. 31. | Shoreditch Borough | (a) C. Newton Russell ... | (a) 2-wire H.T. d.c. ... =i... | 240 & 480 R 
Council (111,500) | (b) L.T. 3-wire d.c. | 
305 Oct., 1897| Dec. 31. ede A Elec. E. Dowling 3-wire ... = |... | 100 & 200 Voy 
306 | Oct., 1899| Dec. 31. | 8. London Elec. Supply | (a) H. W. Sprunt (a) 2-ph. (b) 1-ph. &2-ph.... | © | 50 | 290 & 440 Ax F 
Corpn. (Lambeth) 
307 Feb., 1900! 1910. | 8. Metro. Elec. Lt. & | J. A. Constable (Gen.) ... | 2-ph. € | 50 | 100 & 200 Non 
| Power Co. (300,000) | W. J. Allbright (Dist.) 
308 June,1899| Dec. 31. | Southwark Bere. Coun. | D. M. Kinghorn... 3-wire ... . 220 & 440 MF. 
(121,863) | 
309 Dec., 1899| Dec. 31. | 8tepney Borough Coun. | (5) W. C. P. Tapper (a) 3- ph. (b) 3-wire 2 i50 | 240 & 480 Hr 
(280,000) (2 stations) | 50. 
! i 
310 | Mar., 1891| Dec. 31. | West- | Davies-st. & | H H. S. Baker ... (a) Steam dynamos and H.T. | (9 | 50 | 200 & 400 — sii 
| minster | Duke-st.Sb.St 3-ph. motor generators 
| Feb., 1891| Dec. 31. m Eccleston-pl. | W. J. D. Partridge (b) 3-wire d.c. 
up y| 
| Nov.,1890| Dec. 31./| Gorpn. | Horseferry-rd| G. Horley 
311 Sept.,1893| Mar. 31. | Woolwich Boro. Coun. | G. W. Keats (a) 6,600 v. 3-ph 50™ & 440 v. | & | 50 | 220, 380, 500% s 
(128,230) (Globe-In.) d.c. 210 & 420 = iif 
312 Nov.,1903| Mar. 31. | Ditto ditto G. W. Keats (b) 3-ph. 4-wire & 3-wire d.c. 
(Parish of Plumstead) l l 
313 | LONDONDERRY (40,000) May, 1894| Mar. 31. | Londonderry Corpn.... | (a) R. V. Macrory 3-wire ... - 220 & 440 None 
314 | LONG EATON (19,215)... Jan., 1903, Mar. 31. | Long Eaton U.D.C. ... | (a) F. Worrall ... 3-wire ... = 220 None 
315 |LOSSIEMOUTH (4 500)... July, 1914| Dec. 31. | Lossiemouth U.D.C. | R. A. Trail ... 2-wire . =| je 230 Nune 
316 | LOUGHBOROUGH(24, 000) Sept.,1904| Nov. 30. | Loughborough du (a) W. H. Allen... . (a) 3- pina & 3-w. d.c. (6): 3-w. d.c. bind 50 | 220 & 440 Non 
an LOWESTOFT (33,377) ... Feb., 1901! 1913. | Lowestoft Corpn. W. R. May 3-wire . : - 230 & 400 ME 
| || KF 
passen 


LZ 


| _ CONNECTIONS. ise | PRICE PER UNIT. | E 
No. and Details of as E £ 3 If Wri ; E 
Public Lamps. z FE 3 right System (1) — first hour, (2) first 2 E: 2 
= i358 z ours, &c 5 A | 
Ubique! Rs s|3.19 d E Price Kos S Purchase ofr 
Wap. | E = § alo E BS S x Ton EE ML E E Current for | 
NET E ES£EDES x E 5 Cl Pr on | | z g Traction and | No. 
< c T 2 E S z é T E : E e = E bunkers) Lighting. Power. and $ & | 5 © Price. | 
8l it) SglsS9s3 Be | £2 : Cooking. 2k ; $ 
~ |Bm ozan] = 8 ZEB su /o8 E | z E | 
uz ant. | sue |som| .. dam [men | o nc MÀ E 
| 05 F. |2,517 T 242 |3,673 | ... |5,884 Ibstock Peas, | 13s. leaena & lid. 14d.-1d. l | 2s. 6d. ! dur 293 
iw | : | : | 
| : e A 71 T. 6,039 | 4,430 -. (9,800 | Small Midland. | a 34d. ld. | ld. | ce | None. ! 2s, Od) 294 
0 c ) = | . 
| 44 O. 9 T. /1,400 |2,425 6,000 | xd. | te 5d.-3d. 3d.-1d. | lid. & Id. lid. L |2&9d. — ,... 295 
m . 8. 
r. is 9,000 | Midlands 12s, 6d. ' eus ios | 
| | | | | «Midlands | | m DL. | 2s. E PER | 296 i 
| | | : | | 
T 63 None. (12,569 (22,300 [13,000 127,250! Seot | | 
T " | 5, | i, | ee | Midas 21d.-41d. 21d..Jd. ap & | LB.&S.C Rly. , 297 
us : | - | | Nuts & Peas. | i 
1 : None. |1,251 T | 8,477 | 23,250 | D/S. Nuts. 6d. -3d. 10s. per qr. iper kw. +1d. lid.. | 4 | m 208 
m ! | | ld. 
| | i | i us tariff " consis ting of fixed | 
. "EE Y xen charge per; annum + 2d. per unit. | | 
IN | 20) 1T. | 580 | 1,680 | | 640 | Welsh Steam. | 25s. 6d. od. | 2d.-1d. 2d.-1d. | | None. 2& 7d| |... 299 
| 
: | | | | | . 
SH | 87 | ut 14,938 7,450 IS Large Slack. | 7s. to 14s. a ns T & | lid.; & £4 a Fixed charge | | 1 |2s. 6d |. | 300 
SU s d. Also fixed +4d. + dd. 
| T | T | | charge + 4d. | i | | l | ; 
he None | None. | 4,656 aos 10,210 Midland. 6d.-4d. ld. 4-75. 6d. | lid. | Vari-| 1 ` | 301 
: : ; | | Bsmnts. 34d.| per n.p. | ! ' able. Ro UNDE 
1. | 90 F. |3,526 T. | | .. :8,5l4 pm arces D.S. l4s. 2d. |6d. & various! 2d. (14)- ad: | Id. & 3d. | : i l | 2s, 6d. 302 
uts. alternative | & 49; per | | | ap o Om 
| l . rates. H.P..-ld. | | : 
T | "62. ' — 96 8.081 5,684 8,850 | Nutty Slack. | 14s. 3d. ud 3d, ld. | ld. | ld. NEP su, — | 303 
| | | 2» . | | 
295 | 
| 323 996 T. | 5,059 6,000 | Slack, Nuts, & | 12s. 5d.. 5d.(11)-2d.,& |£3 per e.h.p. | ld. | Id. | None. | 2s. 8d. P | 304 
| | washed peas. | 15s. Lld. | 4d. Factories lof M.D. + id. 
: & 14s. ld 24d. -34d. Also id | 
M ! None None, 542 | 534 | | 1,080 Oil & Coal. he 6d | 6d.-3d. ld.-ld. | | None.|25.8d/| u. 305 
S. ay. 
u | 26 F 11 T. | 6,000 |3,570 7,000 | Midland Slack. és 54d.-44d., & 2d. 2d. 14d.- | l ,2&.4d| — ... | 306 
L l 1). 
w | None ' None | Not | 3,060 5000 gf ... "i Pn By agree- 2d. s Lt. 2/2) 307 
| | known ment. | Prl1/6 — 
M [83F. | 197 T. |1,800 1.445 1,800 , Peas, Slack. | 14s. 3d., |4d..34d.-3d., | M.D. €l per ld. None./2s.4d, =... 308 
| _7 13s. 9d. | Z-rate 4d. Ad. kw. p.qr. 4- Ad. | | 
lis Poi OT. |19,228) 7,756 7,720 Peas, Nuts & | 153. 14d. d.(1)-14, | 1d, & £4 key. ld. id. | 1 j|?s4d| — ... 309 
| ack. .(1)-0*9d. per an. + 43d. | | 
| & ld. off peak. j d 
a [0060. | 219 — 9,290 | 236 5718 | — Welsh. 51d.34d. ld ld | 
| b P E $d.34 , d. Id. 1 | Qs, T es 310 
| | 3,758 8,100 | Midland. | | 
" G = | a | 2,141 [2,188 2,485 | Northumber- 128. 3d. | 4d..3d. , 63d.-| £3} per kw. | Id. sd 1 | 2s. " —' 311 
j- . | : ] ud. War  |ld.M.D.Fae|  1033d. | | 
Midland. prices. | tories £3} per, &9d..1d. 312 
l : kw. +0°33d. 
| None. 320 T. 1,225 | 700 1,200 | English Thro’ | 17s, 6d. 6d. or l Hs 2d. -0°65d. | ld. lid. | None. | 3s. 3d)  .... 313 
and Thro’ . 
| None. $4 N. 966 | 684 950 | Slack Nuts. | 6s, 44d. 2 F 2d. -2d. ld.-łd. None. | 2s. 3d. ^ .... 314 
« : 6s. 11 
None. 100 T. 7 23 | ... |59& Bt! Scotch Anth. 23/6. 28/6 6d. 3d. 3d None. | None: 315 
" None T. 12H) 880| 557| .. | 800|  Smud ge. Ts. 4d. and 3d. | 1d., jd. & 3d. ld. id. |None.| 3s. ae 316 
34 E. 903 T. (48 | 975 | 250 |i,825 Nutty Slack. 13s. 6d 5d. 2d.. -14d. Id. .. | None. / 3s. 9d. sorin Trams, | 317 | 
13d. 
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E M. 
| 3 Yo, am 
Resident- Engineer. IM Publi 
. Name of Town or | Le id d B System of B 5 " — 
No. District. (Pigures Su. Return is Name of Company or (a) Responsible for (a) Generation and 3 z - jieren To 
j in brackets indicate Dom je up Corporation. carrying out (b) Distribution. Es Pa oltage. HT 
| estimated Population.) | nenced. | Extensions. E E E | ii E 
| , 1914. TENA Sir 
| | 2 l e acs 
5 eee pM j = 
318 | LUDLOW (6,328) .. 'Dec., 1906) Dec.3l. , Ludlow Elec. Lt... i Edwards & Armstrong .. | 2-wire | | 230 None 
[ ! | é 
319 | LUTON (50,000)... ... June,1901| 1913. Luton Corpn.... E | (a) W. H. Cooke es Co ca as v. and 550 v. | © | 50 | 250 & 300 D d 
TM LYMINGTON (4,329) 1900 | Dec. 31. | Lymington Elec. Lt. & : c L. Holman 3-wire ... € e| m=i.. | 240 & 480 — None. 
dd 1-phase, 2-wire © (100 100 ‘None. 
321 ` ` LYNTON & LYNMOUTH Mar., 1889 Mar. 31. | Lynton & Lynmouth | R T. Kimmins ... | 1-phase, 2 js ie 
| (1,800) Elec. Lt. Co. , ' ' 920 X 
322 MAGHERA (Co. DERRY) INov. 1910) 1913. | Owned by William | W. Fowler se ... | 2-wire ... sn Js None. 
(1,000) | | Fowler 930 & 460 40 
323 | MAIDENHEAD (15,219). Dec, 1902| 1913. | Maidenhead Corpn. ... | (a) C. O. Milton... — ... | S-wire ae — “o 
[ | & "3 
324 | MAIDSTONE (35,475) ... Dec., 1901: Dec. 31. | Maidstone Corpn. ... | (a) E. E. Hoadley ... | 9-wire ... 230 £460 XF. 
| 
325 | MALDON (E88EX) (6,253) Mar., 1910! Dec. 31. | John Sadd & Sons ... | (a) H. P. Girling ... | 2 and 3-wire 5... da - 200 & 400 None. 
326 | MALTON & NORTON 1904 | Dec. 31. | Northern CountiesElec. | A. E. Squires... ... | 3-wire ... P - 230 & 460 None. 
(5,000) (4,000) | Supply Co. 
xx MALVERN (18,000) ... Jan., 1904! Dec. 31. | Malvern Corpn. .. | (a) S. T. Smith ... — ... | 1-phase | e? | 50 | met pem Xone, 
328 | MANCHESTER (750,000) July, 1893| Dec. 31. | Manchester Corpn. ... | (a) S. L. Pearce ... | E.H.T. 3-ph. with 3-wiredistn. *9 | 50 | 100, 200, 300 3E. 
| Stuart-st., Bloom-st. & sub-stations, and L.T. d.c 3 & & 400 3F. 
Dickinson.st. (3 stations) 5-wire for lighting 
$29 | MANCHESTER (Trafford |Aug., 1900! Mar. 31. | Trafford Power & Lt. | T. A. Kerr see ... | (a) 3-ph. & d.c. (b) 3-ph. 4-w. | S 50 a pov poe ione, 
| (Park) Supply (1902) and d.c. 3-wire 240 & 430 : 
330 | MANSFIELD (54,000) ... june, 1908 Mar. 31. | Mansfield Corpn. (a) E. H. Hewlett ... | 9-wire ... : he “as | = |... i 
331 | MARDY (7,000)... — ... July, 1898| 1910. | Mardy Elec. Light Co. , E. A. Davies... 9... | Q-wire 0. ae ee o | oem 220 2 
332 | MARGATE & BROAD- Dec., 1902| Dec. 31. | Isle of Thanet Elec. | J. A. Forde — ... — ... | (a) 3-ph. a.c. 2,500 volts. (b) | = | 50 2940 & 480 — 3E. 
STAIRS (30,225) Tramways & Lt. Co. d.c. 3-wire M | 240 & 490 " 
333 | MARKET DRAYTON... Nov.,1902| Dec. 31. | Market Drayton Elec. | S. Lambert ds ... | 3-wire ... " sis ase | nc 
(2,450) Lt. & Power Co. 100 i 
334 MELKSHAM (3,101) ... YA Dec. 31. | Melksham Elec. Supply | Edwards & Armstrong... | 2-wire ... js 2s pug. utm | ne 
Co. \ 
335 | MELROSE, N.B. (2,915). Jan., 1904| 1913. | Elec. Supply Corpn.... | D. Ferguson — ...  .. 3-wire ... is RO "agi ee | 225 & 450 — on 
336 | MELTON MOWBRAY... Nov.,1900 Dec. 31. | Melton Mowbray Elec. | J. E. Edmundson e. | d.wire ... ini s sag |) n | 240 & 480 ‘one 
(9,20 Light Co. 
337 M BRIDGE (ANGLE. .. s Menai Bridge Elec. | . 2-wire ... sis iss wel 
) (1,638) Supply Co. | _ | 
338 | MERTHYR TYDFIL ... Feb., 1901| Dec. 31. | Merthyr Elec. Traction | L. W. Dixon  ... ... | 3-wire d.c. & 3-ph. 4-wire a.c. | % | 25 = Ara AAE Pn 
(80,990) | & Lighting Co. l . | 100 z 
338 | MEVAGISSEY (2,073) ... Mar., 1896| 1913. | Mevagissey Elec. Sup. | J. W. Pullinger ... we | 2-wire ... e at "XL UT | Sone, 
Co. 
340 | MEXBOROUGH (14,401) May, 1902| Mar. 31. | Mexborough U.D.C.... | (a) J. Senior ... ... | 3-wire ... T T: im]... 220 & 440 
341 | MIDDLESBROUGH  ... Dec., 1900! Dec. 31. | Middlesbrough Corpn. | (a) H. M. Taylor .. | 3-w., steam gen. & bulk supply | = | ... | 220 ui 
(104,767) from Clev. & Durham Co. LM s 
342 | MIDDLETON (28,000) ... April,1902 Mar. 31. | Middleton Corpn. ...|S.Peuls... |... an | 3- m & E.H.T. a.c. 11,000! % | 50 | 220 ne 
EE volts : 
343 | MILFORD-ON-SEA — ... Oct., 1903. 191 Milford-on-Sea Electric | L. Nicholson  ... es | 3-wire ... s aes e| =|... 23085400 um 
Supply Co. - i 
344 | MINEHEAD & DUNSTER Dec., 1902| Dec. 31 Minehead Electric Sup. | (a) F. Swarbrick ... | d.c. and 1-phase TN ..1£8,50 | u en 
(3,500) (700) __ | a 
345 | MIRFIELD (11,400) ... July, 1905) Dec. 31 | Mirfield U.D.C. m | J. Lomas...  ..  ..| 1-ph. 2,000 v. Supply from | © | 50 | 1005200 — Sn 
|j i Yorkshire Power Co. £200 Yn 
346 | MONMOUTH (5,269) ... May 1899| 1910 | Monmouth Corporation| F. R. Windsor ... ... | l-ph. 2 wire distribution — ... € | 60 | 100 2n 
| 
347 | MONTROSE (10,926) ... June,1901| Dec. 31. 2 North of Scotland Elec. | F. B. Hills b ... | 3-wire . = . 9405490 Non 
d J4 & Power Co | 
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358 | | | PRICE PER UNIT. 3 | 
No. and Details of | a E S jg | | If Wright System (1) —first hour, (2) first 2 * d E: | 
, Public Lamps. m E E rre 5 | p hours, &c. g | a Purchaser of 
"n [ 3s pi 8.182 5 ra rice : S & Current for 
Voltage, E: d S uua EK: ES eL E- z | per Ton | : g Traction and | No. 
TEE- Fd Qa BE T 3 » : a NC Class (delivered Heating % |) £ | c5 Power, and 
o OF ngs! .d A. as = ES idm 80 fi d a ae Pr; 
gESUaaosS gk Was = Lighting. Power. and 25) a © rice, 
ririr -Mininin QU eS " y Sa | bunkers). Cooking. E e o | 9 
9 o9 ga di d 2A : 2 
mom 5ozum s ae El Se eS So oz Og | 
| " 
a None. | None. 15 48 | E 70 | Anthracite. 25s. 9d. 7d. -5d. 4d.-14d. 4d.-14d. 13d. | None. | 3s. 3d.) |... 318 
tm [| 10 F | 28 T. 5,764 |3,189 | 200 | 4,655 | D.S. Nuts, 14s. 2d. | 0d.-1d., and 2d.-i4d. Ad. ld. | None. |1s.I0d. Corpn. Trams, | 319 
10 | Slack. 12s. 5d. 34d. l lłd.-ld. 
"Iu | None. | 126 T. 226 | 116 | .. 150 | Screenings, 14s.-158. | 6d.(1)-4d. ; 4d( 1).14d. 4d.(1)-l4d. |ljd.offü 1 /Lt. 4/0.  — 320 
| | | Coke Breeze. | 7s. to 8s. & 6d. and 24d. and 24d. peak. Pr. 3/9 
[None | 120 T. 26 | 103, .. 237 | Water-power. pa 5d. 24d. łd.-2}d. None. | None. | vuU 321 
à [None | T. None.| .. bd 25 | Anthracite. 32s. 6d. | None. None. .  .... 322 
(V $ 440. | 200 T. 200 | 380/ ... 750 Welsh. 21s. 10d. | 7d.(+)-2d., 7d.(1).13d. 2d. | None. | 3s. 7d.| — ..... 323 
F., 5 E. Oil. 47s. and 5d. & 9d..11d. 
M 129 F. 7H.5457. 2,300 |1,331 | 110 | 1,550 4 in. Slack. Av. 16s. | 7d.-2d. M.D. |2d.-1d., & £64;  Htg. ld. ld. | None. | Lt. 2/6! Corpn. Trams, | 324 
| 36 Clusters 4d.; 8s. per| kw. p.a. Cooking Pr.2/4| 14d. 
32w.p.a.+ ld. +0°4d. 06d. | 
E | None. 13 T. 536 | 352) .. 226 | Wood refuse. jas 6d. 2d. ; & £4 per 14d. bes 1 |3s. 9d; — ... 325 
kw. 4-0-75d. : 
£M , None. 185 T. 120 81, .. 180 Scotch 33s. 7d. 6d. -41d. 6d.-114. 6d. -1 4d. .. | None. | 28. 6d.) = ...... 326 
| Anthracite. 
p^ None. | None. 34 | 151| .. 250 | Refuse Slack ai 6d. 3d. 3d. «e. | None. | 3s. 2d.)  ... 327 
t ~ and Coke. 
NX 50 E. | 43 H. 79,903 (37,160 8,450 |55,500| Lancs & Yorks | 11s. 9d. /33d., or £7 kw. 077d.-1:5d, 14d. ld. off! None. |Lt. 2s. - Corpn. Trams, | 398 
{136 F. 32 T. ` {16,000 | 3,000 116,800| Peas, Nuts & p-a. + Idd. |£5 p.H.P. p.a. peak. 2/1 ld. 
| Slack. 4- Ad. 124% Pr. 1/8 
R.V. + Hd. -1/9 
tW- None. None. -. |2,921 | 250 | 5,600 Dry Slack. 10s. 9d. 3id. 14d. 13d. -. | None. | 2s. 3d. cius Plas 329 
N She state Co. 
bw 40 52 846 | 1,020 | 535 | 1,200 Slack. 78. ld. | 7d.-1d. M.D.;!4d.-1d. M.D. : ld. -. |None. /25.6d.- | Mansfield & Dist.| 330 
| and 4d. |ld. time swch. 2s. 110d. Trmwys. l4d.-ld. 
| 2 60 T. 5l zn ve 60 | None. ans | 44d. 414. be .. [|None,4s.3d.| han 331 
i ,20F. 28 T. oe | 1,702 | 1,000 | 2,500 | Welsh. 26s. 3d. 5d. 24d. 11d. -. | None. M. 2/4 | I.T. Elec. Tram. & 332 i 
| | | B. 3/6! Light Co. 
tW . None. None. 195 92 183 | Glebe slack. 10s. 6d. bora | 2d. lid. .. |None.| 4s. | i eoe 333 
| and 6d. 
N ‘None. None. 7 30! .. | 70 | Anthracite. 25s. 10d. | 74d. -5d. 4d.-14d. - 4d.-14d. .. |None.|3s. in ame 334 
i D 
a) | None. | 46 T. 46 25 | 66 | Anthracite. 17s. 6d. 3d. 13d. .. | None. | 4s, id beaten 335 ! 
T] | None. ! None. 262 , 169 | 300 | Nottingham 7s. 4d. 54d. | 4d.(1)-14d. 23d. 144. 1 | 3s. 5d.' UAR 336 " | 
: Slack. | | 
j | Oil. eo | 6d., or 2/6- | 3d. 3d. .. | None. sera 337 
: 3/2 qr. 32c.p 
BN None. | 705 380 | 750| 400 890 Small Steam. | Av. 8s. 6d. | jg ns 14d. ld l 2s. 7d. ao i pany | 338 
e ; | . À. , 
| ! None. D. J onus 2d dis 26 | : P | None.) .. | .... 339 
| | | 
Wo. 296 T. 200 | 350| .. | 900 | Screened Nuts. 1ls.6d. | 34d. | 1d..3d. ljd.& ld. jld. E | j3&6d| —— ... 340 
peak. 
' | ?0F. | None. | 2,000 2,419 |... 11,600 ! Washed Nuts. 12s. | 6d.(1)-2d. | 2d.(2)-4d. ld. .. 'None'2&9d| ia, 341 i 
r | None. 142 T. 896 | 900 | 500 |1,008 | Denaby Main. | 12s. 8d. 4d.-3d. | 2d.-1d. 2d.-1d. None.| 3s. Middleton Tram Co 342 $ 
H ) None. None. 27| 84| .. 94 | Anthracite. | 33s. 10d. | 6d. | 244.-1d. zm -.. |None,None,  .... 343 i 
b H 
. ) 6 130 T. 153 | 212| .. | 270 | Anthracite m 54d. 3d.-1d. 2d..ld. Also | ld. 2 |3s.0d| — —.... 344 NE 
5. ) | Peas. 15 95 R. V. -- 1d. | 
s j None. | 45T. | 10, 65| .. | 6d | 2d. & 1d. 2d. None. | 3. | — n 345 
| Ue | 
4, None. | 220T. 36 | 68) .. 126 | S. Wales and | 13s. 9d. | 6d. 3d.-23d. m -. | None. | 3s. 6d| ^... 346 
) | Forest of Dean! 15s. 6d. | | | | | 
y: None. | 3027. 725 | 224 | .. 357 | Scotch Screenings, |10s.9d. 12s.6d. 6d.(1)-4d., 4d.-1d.M.D.&2jd 14d. .. | None. Ib 3/10 € 347 
| 20 Clusters | | Coke & Anthracite! & 26s. éd. | and 54d.  &ád.-iid. 2rate,| | Pr. 2/6; 
"t 


NG COMPANY, LIMITED. 


ELEVATOR ROAD, 


Works— TRAFFORD PARK, 
t Trafford Park, MANCHESTER. 
. MANCHESTER, 


Telephone No, 4945 Central, Manchester, 
Telegrams: '" KEYPOINT, MANCHESTER." 
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TABLES OF ELECTRICITY $ 


i J d 
| Resident-Engi S 
Name of Town or T | to which tC ARR RD System of HE i: , 
No. ups : (F den = was XReturnis eid am d PE (a) Responsible for (a) Generation and 3 3 R, mt 
rS aP alain T Com- | made up. pce carrying out (6) Distribution. EZ oltage. 
e p i). a menci. Extensions. 25! § 
1914. | aT = 
| 21! £ 
| | 
348 | MORECAMBE (13,000)... Aug., 1898 1913. | Morecambe Corpn. A. W. Annetts ... | (a) H.T &L T. d.c. (D) LT.2- | = 220 
j wire 
348 | MORLEY (26,000) . Feb., 1898. Dec. 31. | Morley Corpn. (a) J. E. Ellis -.. | l-phase, tramways d.c. © | 60 | 100& 200% 
| 
350 | MORPETH (8,000) 1904 | Dec. 31. | N. Counties Elec. Sup. | R. Fuller... .-. | 3-wire ... - 240 & 480 
Co. (Optd. by N’castle- 
on-T. Elec. Supp. Co. 
351 | MOTHERWELL (40,370) Feb., 1901) Dec. 31. | Motherwell Burgh (a) James A. Wishart ... | 3-wire ... - 230 & 460 
Commissioners i 
352 | MOUNTAIN ASH (42,256) Feb., 1910; Dec. 31. | Mountain Ash Urban | L. Scammell ... | 3-phase 3-wire € | 95 230 
(including Ynysybwl & District Council | 
Abercynon) 
353  MUSSELBURGH(15,938) Dec., 1904 1913. | Mussclburgh & Dist. | (a) C. W. Bentley . | 3-wire ... = 230 & 460 
| | Elec. Lt. & Trac. Co. | 
354 | NEATH (18,000) : ‘Apr , 1905; Nov. 7. | Neath Corpn.... (a) D. M. Jenkins ^ | 2,200 v. 2-ph. bulk supply from| ™ | 50 220 
Neath R.D.C. 
$65 | NEATH DISTRICT (Five ‘Sept.,1906 Dec. 30. | Neath R.D.C.... G. H. Thomson... -. | (a) 2-ph. (5) 1-ph. ... œ |50,; 220 & 440 
Parishes) (19,249) | 
356 | NELSON (10,000) . Dec., d Dec. 31. | Nelson Corpn. (a) G. F. Nayler ... | 3-wire ... - 230 & 400 
357 | NESTON & HINDERTON Sept.,1908 Nov. 19. | Hinderton Elec. Supply | Collins and Price ... | 2-wire ... - E 230 . 
4,154) Co. 
358 | NEWBURY (12,100) ... Jan., 1905! Nov. 30. | Urban Elec. Supply Co. | (a) H. W. Bush... — ... | 3-wire ... - 240 & 480 
$59 | NEWCASTLE EMLYN  Sept.,1909! Dec. 15. | Newcastle Emlyn & | J. R. Parkington ... | 2-wire ... - 100-110 
(3,000) Dist. Elec. Supply Co. 
860 | NEWCASTLE-UNDER- Mar., 1904) Dec. 31. | Newcastle-under-Lyme | (a) A. J. C. De Renzi ... | 3-wire ... - 230 & 460 
LYME (20,500) Corpn. | 
361 | NEWCASTLE-ON-TYNE July, 1889 Dec. 31. | Newcastle-upon-Tyne | R. P. Sloan ( Man.) -.. | a.c. 3-ph., d.c. 3-wire © | 40 | 240 & 480% 
(377,047) Electric Supply Co. | J. S. Watson (Tec. Man. e.) 440 
362 | NEWCASTLE-ON-TYNE Jan., 1890) Dec. 31. | Newcastle and District | W. D. Hunter (a) 3-ph. 6,000v.,1-ph. 1,000 v., | % | 40 | 240 & 480^ 
(377,047) Elec. Lighting Co. & d.o. 480 v. (b) 3-wire d.c. 80 | 100 I-ph.% 
& 1-ph. 
363 | NEWCASTLE-ON-TYNE Dec., 1901, 1913. | Newcastle-on-Tyne (a) E. Hatton .. | 6,6 800 7. 3-ph. & 560 v. d.c. ... | (9 | 40 
(377,047), Street Ltg., Corpn. 
Trams, Public Bldgs., 
Benwell & Fenham 
364 ' NEWMARKET (10,482).. |Mar., 1899. Dec. 31. | Newmarket Elec. Lt. | F. A. Simpson ... 2 | 3-wire ... - 210 
Co. 
365 , NEWPORT (MON.) . jOct., 1895) Mar. 31. | Newport Corpn. N. A. Young (Com. Man.) | (a) 3-ph. & d.c. (b) l-ph. & d.c. | V 50& 100 & 200, 
(90,000) (two stations) (a) A. Nichols Moore 875, 230 & 460 
366 | NEWPORT & COWES (I. Oct., 1901| Dec. 31. | Isle of Wight Elec. Lt. ' A. E. Mayes (Eng. & Man.)| 3-wire. Cowes H.T. d.c. - 240 & 480 
of W ) (11,154) & Power Co. 
367 | NEWQUAY (4,415) . |Aug., 1906) 1913. | Newquay Elec. Lt. & | J. Kneebone e | 3-wire ... - 230 
Power Co. 
368 , NEWTON ABBOT (14,5095, 1899 Dec. 31. | Urban Elec. Supply Co. | G. E. Smith . | 3-wire ... - 240 
369 NORTH BERWICK -  Sept., 15, 1913. | North Berwick & Dist. ; R. Short ... aig 2a | 2-wire ... a 240 
(3,968) 1913. Elec. Lt. & Pr. Co. | 
370 | NORTHALLERTON 1899 | Dec. 31. | Northallerton Elec. Lt. | H. W. Milnes 2-wire ... Pu - 220 
(4,800) & Power Co. 
371 | NORTHAMPTON (90,064) |Mar., 1891! Dec. 31. | Northampton Elec. Lt. | (a) G. H. Jackson (a) & (b) 3-ph. & d.c. 3-wire... | S | 50| 210 & 420 
& Power Co. 
372 | NORTHWICH (18,151)... |Dec., 1897| 1913. | Northwich Elec.Supply | W. Boyd... 3- wire ... - 230 
Co. 
373 | NORTHWOOD & RUISLIPSept.,1905| Dec. Northwood Elec. Lt. & | G. Smallpage 3-wire d.c. & 3-ph. a.c. «€ |33| 240& A90 
(5,000 Power Co. 110 & 240 
314 | NORWICH (121,493) ... Oct., 1893/^ Dec. 31. | Norwich Corpn. F. M. Long (a) d.c. & E.H.T. & 3-ph.(5) d.c| = | 50 220 & 440 
375 | NOTTINGHAM (260,000) Sept.,1894| Dec. 18. | Nottingham Corpn. ... | H. Talbot 3-wire ... - 200 & 460 


| 


“NEW SERIES” REO D CATALOGUE 


Of Instruments, Circuit Breakers, Auto Cut-in and Cut-outs, is a book which should occupy 
a prominent position on every Buyer's desk. For a copy write at once to 


THE Recorp ELECTRICAL Company. LIMITED. 
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CAXTON HOUSE, 
WESTMINSTER, LONDON, S.W. 
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-—— 
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None 
l5 F 
350 


None 


20 | 
Non 
Non 
Non 
Non 
Non 
ovn 


Von 


Seite ee eo s 


r 


un SUPPLY UNDERTAKINGS. * COPYRIGHT. 
— q 
CONNECTIONS. |33 | - Fon PRICE PER UNIT. E 
! No. and Details of| »  |$ 3 | 8 It Wri um 
‘ right System (1)=first hour, (2) first 2 m R 
= Public Lamps. ii [ E ES fe , hours, &c. g A Purchaser of 
Consan f mee age Tae 3 : $ 5 E 2 Price © B Current for 
m E E SaaS d 5 J 3 z per Ton E. g Traction and | Na 
FEFE P2882) $ $2, |ĝpg] Ce | (delivered Heating b| & | © | Power, and 
af &, d | 4o2343| ££ 3 Zs EA = to Lighting. Power. and 2.5 " S Price. 
AOR SZAD] §5 48 * bunkers). . gw] o 2 | 
JF d g.ix« x. | 8 Cooking. ae Es 
j dig ut nl Seg ao 8) 35|$2 Se | t£ 
| ROR MOAR sS Ses\ sme as -0 e Ay 
| i 54 0 228 T 354 | 470 700 | Yorkshire Nut | 13s. 11d. 5d. -4d. 3d. & 14d. 3d. | None. | 3s. 9d. ix ire 348 
50 F Slack. to 11d. 
100: a yes 40 T 162 156 |1,010 | Engine Slack. 66. 6d. 6d. 24d.-fd. . 1d. ld. | None. | 2s. 9d.; Leeds Corpn. 349 
Mig , None None 80 73 110 | Northumber- 54d.-4}d. 3d.-11d. 3d.-11d None. ! 38. 6d.)  /  ...... 350 
land Small | | ! 
ie 15 F. | 1,055 C. & | 4,768 | 1,515 Small Dross & | 5/- to 7/6 at P5 ld., 1d. 4- 0:75d. ld. ld. | None. | 2s. 6d.| ne 351 
35 0 T. 5 Washed Evens. min | 
Pearls. 9s. 6d. | | 
"n None 32 T. 60 des 2d. 2d. ] 13s. ul TF | 352 
| 
30. 20F None 105 | 135 | 300] 600 | 10s. 9d. | 4d., 6d. and | 3d. & 14d. 3d. & 1]d | l |3s.3d.| Same company r 353 
14d. | 
& None 3T. | 105| 132 200 44d. | 2d. od | None.2s10d| ^... ' $54 
1 H. | 
(£u None 381 T. 271 | 300 875 Welsh 108, 2d. 414. lega. & lid. ; 24d. None. |28.10d.) si... | 955 
i Rubbly Small. alsold.-3d.2-r. E 
iM None | None 620 | 780 | 378 | 1,000 | Engine Nuts. 12s. 43d. 4d.-3d. 24d.(!)-1jd. | 24d.(4)-14d. None. | 2s. 3d., Corpn. Trams & | 356 
| ; ls. 6d. Burnley 
my ' None None | 6 32 15 Anthracite 32s. 6d. 3d. 3d. None.| 48. |  ...... | 357 
Nuts. | 
T" None None 307 | 232 500 | Anthracite 21s. Contract & 4d.(!)-1d. Contract. 1 $2s]0dj|  ..... | 958 
Peas. 6d. 
V None 36 T 50 | Water Power. 6d. 2d. 2d. None. None.)  ...... 359 
T" | None None 150 189 410 Oil 67s. 6d. 6d. 2d.-14d. 2d.-14d. ld. (offl None. | 2s. 6d.)  ...... | 360 
| | peak) 
TE 53,000 166,250 67,200| Northumblnd. 33d. 14d. 14d. 5 2&1d| we. aet 
. Small. 
Jd None None. 11,550, 6,800 11,000 ies 34d. lid. max. ljd. max. 28: ld) ds | 362 
( |" | Max. | 
| 3150 None. 40 | 400 | 3,600 | 7,200 Small. | 78. 74d. 2d.-24d. 11d. None. | 2s. 1d.| Corpn. Trams. | 363 
| 81F 
2 | 
| i 
" | 3T 60 | 308 500 Slacks. | 168. 2d. 7d. oe 4d. 4d.(1)-14d. 2d. None. 3s 8d.| ^  .... 364 
TEM 164 596 T., 30 2,909 | 500 (6,900 | Small Welsh ; Av. 9s. 4d. "i dd 24d.-1d. . ld. None. 2s.11d., Corpn. Trams., | 365 
ul | H.&clusters Steam. | 1:29d. 
a } None. | 128 T. | 297N 393 580 | Durham 17s. 6d. 6d. 4d.-1}d. 24d. 2 3s104| —— ,... 366 
109C Slack. ; | 
Qoo None | 225 k 30 | 106 160 | Somerset , 188. 6d. 3d. 3d. None. 48. 6d| ^... | 367 
Slack. | 
" ! 20E 480 T. | 350 | 241 270 Somerset Smalls) 14s. 7d.-3d. & | 24d. +100; 21d. +10% 1]  |3s. 6d; uu | 368 
| ; & Screenings. | . 14s. 9d 6d. i 
" | None 683 | l 4 30 Oil ott 6d. 6d. 6d. None.|2slld.  ..... | 369 
| ME. | 8T. | n2! 78 205 | Unsereened ; 16s. 6d. 6d. 4d.-14d None. | 3s. 9d] ^... ' 370 
Y | 40. 4H. & Oil , 658. 
'" None. None. (3,035 | 2,433 3,640 Slack. : EN 44d., & 2d.-1d ld. ld. (of) 1 j|Lt.2/5 371 
1 ME | 6d.(1)-2d. peak) Pr. 1/6 
! None 43 641 | 211 415 | 6d.(1)-4d. & | 24d.-1d 14d. 2d. (off) 2 Lt. 3/7] .... 372 
3 | | 5d. and 2d peak) Pr. 2/6 
wo? None None | 90 , 130 300 6d. 3d. & 2d .. |None./3s.6d)  .... 373 
IW! 160. |2,017 T. 4,935 |4,381 4,850 | Midland ' 16s 2d. |4id.or129, | 1jd..id. id. Id. | 1 j|L2/00 —— .... 374 
T. | Nutty Slack. | R.V. + 1d. Pr. 1/9 
| 6E. None. | 6,696 | 4,905 | 2,014 12,051; Local Nuts 9s. 9d. & | 5d.(14)-1}d. 1jd. 11d. 11d. | None. |2s.2d.-! Corpn. Trams | 375 
8 I6F. | | '  & Large. 11s. 2d. & 34d. 2s. 4d. | 
| 280 | | | i 


It is the Elasta Lamp First, Last, 


f and all the time with most Station Engineers ! 


ELASTA LAMPS are as strong as they are economical. 
employed in their manufacture. 
Stocked in all candle powers and voltages. 


Each lamp is sol 
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British capital, materials and labour only are 
d under a guarantee of long life and useful service. 
Our terms make lamp selling an attractive proposition. 


WRITE FOR FULL INFORMATION AND PARTICULARS TOOUR HEAD OFFICE. 


POPE'S ELECTRIC LAMP CO., LTD., HYTHE ROAD, WILLESDEN, N.W. 
Manufacturers of ELASTA WIRE LAMPS AND RADIATOR AND CARBON LAMPS OF ALL DESCRIPTIONS. 
PLEASE NOTE: ELASTA LAMPS INFRINGE NO PATENTS AND OUR INDEMNITY HOLDS GOOD. 


CONTRACTORS TO ADMIRALTY, WAR OFFICE, OFFICE OF WORKS, INDIA OFFICE, &c., 


&c. 


- d—— 


Supplement to ‘‘ THE ELECTRICIAN,” 
27 February 19, 1915. 


| Date Date 
| Name of Town or Supply | to which 
v District. (Figures K 
No. : m was Return is 
in brackets indicate Com- | made up 
estimated Population.) moned 
| 1914. 
316 | NUNEATON (39,000) ... June,1897| Nov. 30. 
377 ` OBAN (5,862) 1903 1913. 
378 | OGMORE VALLEY  ... Dec., 1892. 1910. 


... Mar., B Mar. 25. 
Sept. am: Dec. 31. 
: Sept., 1805 Jan. 31. 


1913. 


Dec. 31. 


. |Dec., 1908; Dec. 31. 
May 15. 


1913. 


Nov. 30. 


1912. 


Dec. 6. 
May 15. 
Oct. 31. 


Mar. 31. 
Dec. 31. 


1913. 


Mar. 31. 


Sept. 2. 


Dec. 31. 


Dec. 


Dec. 31. 


1913. 


Dec. 31. 
Dec. 31. 


1913. 
Dec. 31. 


' OLDHAM (147,495) 

$80 | ORMSKIRK — (LANCS.) 
(7,000 
381 OSWESTRY (10,000) 
382 ` OULTON BROAD (4,091) | 1904 
383 OXFORD (54,000) . |June,1892! 
384 | PAIGNTON (13,000) 
385 | PAISLEY (85,000) — ... Oct., 1899 
386 | PEMBROKE (IRELAND) |June,1900 
387 | PENARTI (15,488) . |Nov.,1901 
388 PENRITH (9,182) . |June,1909 
329 | PENZANCE (13,478)... Oct., 1912 
390 | PERTH (36,000)... —... June,1901 
391 PETERBOROUGH ... |Dec. 1900 
(34,000) 

392 PLYMOUTH (112,838) ... Sept.,1899 
393 | PLYMPTON (DEVON) Dec., 1910 
394 PONTYPOOL (6,500) ... Aug., 1893; 
395 | PONTYPRIDD (50,000)... Mar., 1905 
396 PORLOCK ; Sept., 1911 
397 | PORTISHEAD (2,000) ... Aug., 1913 
398 PORTPATRICK (2,685)... Sept.,1904 
399 | PORTSMOUTH (231,141) June, 1894 
400 PRESCOT & DISTRICT. 1891 

(23,000) 
401 PRESTON (112,982) ... Aug., 1892 
402 ' PUDSEY (14,027) . Aug., 1905 
403 | QUEENSTOWN (12,000). |Feb., 1900 
404 , RADOLIFFE (26,000) . . June, 1904 
405 RAMSBOTTOM (16,000). ings 1910 1913. 


| | 


_ Telegrams: SOLAR, BIRMINGHAM. 
` Telephone : 2161 CENTRAL. 
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TABLES OF ELECTRICITY D 


from L. E. P. Co. (6) 3-ph. 


| 4-wire 


| a 
&i 
| 9 
Resident-Engineer. t0 m d 
System of E AP Co : 
Name of Company or (a) Responsible for (a) Generation and $3 £ Vots 
Corporation. carrying out (6) Distribution. BZ| D oltage. 
Extensions. SE g)! 
2S) 3 | 
IIS. 
| e1 & 
nee | = Si ete - 
Nuneaton Corpn. (a) S. C. Gibson (a) 2-wire (5) 3-wire = | 990 & 440 
Oban Corpn. ... (a) D. McLennan 3-wire ... = | 230 & 460 
Ogmore Valley Elec. Lt. | W. Marks .. (a) l-ph. & d.c. (b) 2-wire € | 40 220 
& Power Supply Co. | 
Oldham Corpn. ... | F. L. Ogden, W. Chamber | (a) E. H. T.3-ph.3-w. d.c.,&550 v. © |50, 230 & 400% 
lain (Joint Engineers) d.c. (b) 3-ph. 4-w. & d. c. 3-w. | 210 & 4207 
Ormskirk Elec. Supply | (a) J. W. Speight 3-wire ... “a = 110 & 220 
Co. 
Oswestry Elec. Lt. & | E. Bremner-Smith | 2-wire ... - 220 
Power Co. | , 
| Oulton Broad Elec. Co. | B. Barber .  2-wire, overhead = 230 
Oxford Elec. Co. (a) F. H. Francis (a) d.c. & 3-ph. (6) dc. & | ® | 50 100 
3-ph., 4-wire 
Paignton Elec. Lt. & | | | («) F. E. Frampton .  d-wire ... = 220 & 440 
Power Co. 
Paisley Corpn. | (a) C. T. Parkinson (a) 2-ph. (b) 1, 2, & 3-ph.... | @ | 50 200 
Pembroke U.D.C. (a) S. L. R. Price . | 3-wire ... = 220 & 440 
Penarth Elec. Ltng. Co.. | (a) J. P. Meiklejohn... . 3-wire ... = 230 
Penrith Elec. Supply J. W. Speight ; | 3-wire ... = 110 & 220 
Co. 
Penzance & Dist. Elec. | A. H. Banks (a) 10,000 v. 3-ph. from Corn- | © | 25 | 240 & 415 
Supply Co. wall Power Co. S 3- G 4-w. 
Perth Burgh ... . (a) J. Lambert ... 3-wire . - 230 & 400 
Peterborough Corpn.... | J. C. Gill . | 3-wire .. = 200 
Plymouth Corpn.  ... | (a) E. G. Okell ... | Lph 3-wire .. — .. — ..| 9 50| 100 & 200 
| | 
Plympton Elec. Light | W. G. Heath | 2-wire ... - 200 
Sup ply | i 
Pontypool Elec. Lt. & | F. Rice . | 2-wire ... =, 100 
Power Co. . 
Pontypridd U.D.C. ... | (a) J. E. Teasdel 3-wire ... | = 230 & 460 
Porlock & Dist. Elec. | — ...... 2-wire ... | æ | 200 
Supply Co.. | 
Clevedon, Portishead & (a) H. H. Macleod 3-wire ... ' 50 210 
Dist. Elec. Supply Co. | 
Portpatrick Elec. — | .— ...... 3-wire ... - | 200 
Supply Co. 
Portsmouth Corpn. ... | W. S. Foale 1-phase e | 50 | 100 
| 
British Insulated & , R. P. Nash (a) 2,000v. 1-ph., 550 and 250 | & |100 | 100 & 200% 
Helsby Cables, Ltd. | volts d.c. 125 & 250 
National Elec. Supply | (a) J. H. Tonge . | 3-wire d.c. and 1 phase © | 50 | 220 Ho Mw 
Co. | | 
Pudsey Corpn. | E. Denton . | (a) Bulk Sup., York. Pr.Co.; | ® | 50 | 230 & 460 
a ee & L-ph. a. 
Cork Elec. Tramway & | F. L. Watson 3-wire . " =- 230 
Lighting Co. ; z 
Radcliffe U. D.C. . H. Wilkinson . | 6,000 v. 3-ph. & 3-wire d.c. c 50, 220 & 440 
Lancashire, Elec. Power None (a) 10,000 v. 3-ph., in bulk | ® | 50 | 230 & 400 


| 


METEHRS 


FOR ALL 


CHAMBERLAIN AND 
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Solar Works. 


dk addi 


Mi SUPPLY UNDERTAKINGS. 


(Qe 
CONNECTIONS. = z | FvEL 
No. and Details of | « E 2/3 E 
Public Lamps. |5 j5% | 4 z 
d ; z ae E S2 = = Price 
T = = = E .2 i I 
"* | P olgugi i ue E 8 " mn 
JERS 2 g E we B- gals sE ass. (deliver 
-EeESOLES5S5s s$ i385! fü m2 to 
^"SoO&RieSuOm|RS 2 E 
mORISOAERT S? uS eg bunkers). 
Lito yh tal og SOS 2% 35 
Som\Fomem| Ss as E se las 
Hia | None. 177 posts 1,490 | 688 | .. 1,250 | Fine Smudge. 
ta | None | 129 T. & | 130| 110 180 | Washed Nuts.| 19s. 
33 clusters | 
a None. 220 150 300 | Rubble. 7s. 6d. 
ae 24 16 4,000 | 2,424 i 1,430 | 5,340 | Usually Dry | 9s. to 
ur a Slacks, 12s. 
S | None | 40T. 89! 72 70 Welsh 288. -33s 
Anthracite. 
n None. None. 5| 150 Slack. | 
M | None. | 33T. 5| 20 Small | Av. 12s. 
W i2; BF DH. | 854 | 1,484 | 1,870 | Welsh Thro’, | 21s. 4d. 
4 F. | 70 T. | | Warwickshire | 14s. 6d. 
| | | Peas & Slack. | 9s. 11d. 
IH. None. | 100 T. 50 ! 350 | 250 500 | North Screen- | lds. 10d. 
| ings. 
Iu 100 F. | 18 T. | 2.001 ' 2,343 | 1,064 a ,900 : Lanarkshire | lls. 6d. 
l | Singles. | 
SÉ. IGF. | 348 T. | 4605 367 | 1,000 C'mb'rland Slack & 17s, 
| | | | [Petroleum residue. | 85s. 
P^ | None | DIST. | 150! 330 | 550! —— Welsh Ys, 3d. 
| | | Steam Small. 
im | None. | None | 55 | 55 | | 100 Welsh | 30s. 
i Anthracite. 
ui None. | None. | 23, 80 | | e | 
Bod Fu Bw 
HM | TOF. | 70T. | 686 | 590 | 200 | 1,175 Dixie | 9s. 10d. 
31 E. i Sereenings. 
" 10 E. 404 T. 627 | 681 | 13 |1,340 ' Tibshelf Peas. | 14s. 7d. 
105 O. | i | 
4 F. I | | | i 
iW Sl ; 2IT. 1,007 , 1,879 | 120 , Welsh Washed | 19s. 
| Beans. 
"H None. | 50 | 75 Md ei | — 30s. 
| | 
K 6 E. None. | 54 | 116 161 Small 5s. 9d. 
9 F. Red Ash. 8s. 
ga 20 E 75 T. | 512 | 928 | 400 |1,400 | Refuse and , 7s. 6d. 
11H. i| Small Coal 10s. 6d 
| | None 22T. | 12 18 Oil and water Nes 
| | : Power. 
| None. , 185 T. | 40j 50 80 Oil. 62s, 
| Average 
None | 50 T. | Anthracite. 28s. 
} 273 0. 710 T. 2,578 | 2,550 4,450 | Screened and 16s. 1d. 
171 F. | Unscreen. Nuts 
W | 230. | 330T. | 4,368 | 2,508 88 | 3,735 | Wigan Slack. | 9s. 8d. 
s 
Ww 61 E None. 43,012 | 1,410 2,630 Washed. 10s. 10d 
r 13s. 9d 
8 | None | None. 51 110 Ap 
| 
i 15 E. 33 T. 50 135 250 Welsh. | ‘25s 
r 15 E. 48 T. 2,189 | 870 | 300 |1,440 Slack. | 12s. 5d. 
T 7 H. 
a None None. 150 
| 


| PURPOSES. 
HOOKHAM, LTD., 


i New Bartholomew Street, BIRMINGHAM. 


If Wright System (1)=first hour, (2) first 2 


hours, &c. 
| | 
Heating 
Lighting Power. and 
Cooking. 
Do sinso ee ee eens EEQeD ete Se 
_ &d.-2d. | 24d..d. ' ld. 
7d. 4d.-13d. | £1 per kw. in- 
stalled + 1d 
| 5d., 44d., se 
4d. 
| 4d. to 14d. 2d.-0°5d. | ld. 
2.rate. 
5d. 2d.-14d. 2d. 
| 
| 6d. 3d. i 2d. 
| 6łd.-5d 3d. | 
| 6d.-3d | 2d.-11d. | 2d.-1]d 
| | 
| 6d. | 3d. | 3d. 
| 
| 4d.-3d. | ]jd.-jd. ' 1jd. 
(044. — | 4.1. 1jd. 
HO. [gaoa © 1d. 
| 54d. 
Bd. | 24d.-14d. 14d. 
| 7d. i 4d., or 25s. 24d. & 14d. 
per kw. + Id. 
34d. -2d. 24d.-ldd. ld. 
| Addtd | 14d.-4d. | 14d. 
| 3id. & 2d. | 1jd. & 144. | 1jd. & 11d. 
Od 4da | 4d 
| | 6d. 3d. & 2d. 
| 33d. and 13d.-1d. 14d. & ld. 
7 1 
id.(*)- 
|^. 5d. 4d. 4d. 
6d. 2d. 2d. 
Also | 159; R.V. | +1d. 
| 6d. - 
| | 
| 4d..244. | 1d.-jd. 1d.-jd. 
| 4d. ld. ld. 
Factories . àd. 
| 7d.(1!)-4d. 1}d.-1d. l }d.-1d. 
| 4d. 2d. 
| 6d., 5d., 24d. 24d. 
_ and E 
34d. -: L4d.-3d, ld. 
1jd.-0:65d. 1jd..1d. 


29 


pu 


zda ?zz Lamp 


BRITISH MADE IN RUCBY 


PRICE PER UNIT. 


A-C. or D.C. 


NGLANO ia) 


COPYRIGHT. 


| $5 | 
E | 
z x 
g = Purchaser of 
| z £ | Current for 
z x Traction and 'No." 
n" | A C ' Power, and i 
DE u S Price. 
oo e 9 
A E. 
>23) zZ E E 
d.d. .. iLt3/6 ^... lu 376 
Pr i2/- 1/6 
| L |7& 6d| sui 377 
None.’ None.;  ...... 378 
| None. | 1/11. | Corpn. Trams., 379 
| 1/7} | Lod. 
| e. {None} 3s | 9 1... 380 
| None. 3&lid.  .  .... 381 
| | Y 
| None. None.  ..... 382 
| é 
| lid. None; 3s | o  ... | 383 
i (off 
' peak) 
| None. | 3s. 3d.| Torquay Tram. | 384 
Co. 
: i None. | 2s. 2d,; Paisley Dist. 385 
| | 'o. 0:973d. 
| l ;,3«&60d.  ..... | 386 
ses l 2s. ls APTES | 387 
|. 1 (2s. 3d.- TE | 388 
| 2s. 1d. | 
liad. | 1 3s. Le | 389 
| 
T i ous aia Corpn. Trams. | 390 
None. ' 2s. 4d.| Peterboro' Elec. | 391 
Traction Co. 
11d. E None. ' 1s. 9d.; Corpn. Trams. & 
14d. | | Tramway Co. 
2d. per, None. ; 3s. 6d; .  ...... 393 
volt | 
.. |None.| ds |  /  .... 394 
None. | 3s. 4d.. Corpn. Trams., | 395 
14d. i ; 
ae None.|  / en 396 
E^ 38. Od. — — ..... 397 
B ahe uus 398 
» None. | 2s. 4d.) — eee eee 399 
ja. (off. None. ;2s. 104. Bro Lt. Rly. | 400 
peak) | j 
p 3s. 9d.  — ee 401 
| 
= | None. | 2s. 5d. NEN 402 
| None. | 3s. 8d. | E 403 
> None. |2s.10d.! Bury Pm: 404 
l2 
B ~ 3s. 4d een 405 


Sole Agents in U.K.: 


Telegrams : TRYDAN VIC. LONDON. 
Telephone : 5695 VICTORIA. 


VENNER & CO, 


6, Old Queen Street, Westminster, 
LONDON, $.W. 


. 
” ar Ls uh F 


Supplement to '* THE ELECTRICIAN," 
February 19, 1915. 
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"A r 


TABLES OF ELECTRICITY 


z 
E 
N tT Date Date Resident- Engineer. : | "EE 
ame of Town or Svst E Je 
bid * Suppl which ` : ystem o = 
No District. (Figures ud Return i is Namet company qr (a) Responsible for («) Generation and ‘3 z E. irri 
i in brackets indicate Com- | made up. Corporation. carrying out (b) Distribution. | EZ S tage. 
estimated Population.) menccd: Extensions. E 5 E 
1914. | 2, 
ly g 
21. k 
Put x EM p d MM 7 i ae ee: ee eee CES 
406 | ! RAMSGATE (29,587) ... |Sept.,1905 Dee. 31. E Dist. Elec. C. E. Hume ; | 3-wire ... = | .. 240 & 480 
upp y O. ! 
407 | RATHMINES (38,000) ... i Aug., 1900, Mar. 31. | Rathmines U.D.C. , G. F. Pilditch . 3-wire .. xd 290 & 440 
| | 
408 | RAWMARSH, SWINTON Feb., 1907) Dec. 31. | Mexborough & Swinton P. Priestley (Eng. & 3-wire ... = 230 & 460 
& MEXBOROUGH | | Tramways Co. Man.) | 
(50,000) | ol 
409 | RAWTENSTALL (31,052) May, 1909 Nov. 30. Rawtenstall Corpn. ... | (a) C. L. E. Stewart ee & Pl (5) 3 ph. 4-wire | 9 | 50 | 22e pedi 
| i . 9- wire d.c. X 
410 , READING (79,600) 1889 | Dec.31. | Reading Elec. Supply | (a) E. R. Hill | x DA & urn ede -wire! & | 2002 & 4007 
Co. ph.4-wire wire d.c. | 
411 REDDITCH (15,500) ... Àug.,1899 Mar. 31. | Redditch U.D.C. l s a) R. N. Mayne l-phase . e 70 210 
i | 
412 ' REIGATE (27,000) . May, ME Dec. Reigate Corpn. (a) W. S. Ross ... e 1-phase nd | 50 200 
413 | RHYL (9,000) July, 1991 Mar. 31. Rhyl U.D.C. ... (a) E. H. Wright z | 3-wire .. = ' ... | 230 & 460 
| | | ij 
414 | RHYMNEY & SIRHOWY May, 1909 1913. Rmus Must & | F. C. Cheetham ... . (a) Bulk supply. (b) 3-ph. | 9 | 25 | 230 
VALLEYS (2,914) :en.. Elec. Sup. Co. (0 4-wire 
415 | RICHMOND (33,850) ... Oct., 1893 — 1913. | Richmond (Surrey)Elec.| L. C. B. Trimnell 3- wire ... = 220 
' Lt. & Power Co. | | 
416 | ROCHDALE (91,428) ... |Oct., 1900 Dec. 31. ' Rochdale Corpn. . | (a) C. C. Atchison . | (a) 3-ph. & d.c. (5)3-ph. & d.c. | €9 | 50, 220& 4407 
i | | (0 S-wire | 
417 | ROSS (HEREFORD) ... Dec., 1902: Dec. 31 Eos obs Lt. & | (a) C. E. Gray ... | 2.wire ... = 230 
(4,588) ower Co. | 
418 | ROTHERHAM (62,507)... May, 1901| Dec. 31. | Rotherham Corpn. ... | (a) E. Cross ' (a) 3-ph. 3,300 v. & d.c. (5) 3- | & | 50 rrt 
| ph.3&4 w. &3-w. d.c. 230 & 460™ 
419 | ROTHESAY (9,323) . ISept.,1899, 1913. | Rothesay Police Board | (a) E. B. Stiven 3-wire . s eroi 250 
420 | ROUNDHAY (LEEDS)... Sept.,1903 1913. pon s Diaci F. Wilkinson . | 3-wire ... - T 230 
lec. Lighting Co. 
421 | RUGBY (23,000) . |Oct., 1903, Mar. 31. | Rugby Urban D.C. T. S. Shenton (a) & (b) 3-phase 3-wire € 50 220 
492 | RUNCORN & WIDNES | Jan. & | Dec. 31. | The Mersey Power Co. | G. Malcolm .. | (a) Bulk supply. (b)l-ph.& | € | 50; 250 &440 
(48,894) Mar., 1912) 3-ph. 4-wire 
423 | RUSHDEN & HIGHAM Oct., 1913| Dec. 10. | Rushden & Dist. Elec. ! (a) G. H. Jackson 3-wire ... - 210 & 420 
FERRERS (15,000) . Supply Co. | | 
424 | RUTHERGLEN (22,600). 1908 1913. | Strathclyde Elec. ' (a) D. A. Starr .. (a) Bulk sup. from Clyde Val- | © | 25 | 230, 250 & 400 
Supply Co. ley Co. (6)3-ph. & 1-ph. l 
425 si bad $T. HELEN’S Oct., 1903) Dec. 31. | I. of W. Elec. Lt. & | A. E. Mayes(Eng.& Man.) 3-wire d.c. & 1-ph. € | 50 | 240 & 480 
(I. .) (12,758) Power Co. 
426 | ST. ALBANS (18,132), ... Oct., 1908. Dec. 31. | N. Met. Elec. Power | T. E. Eachus (a) Bulk sup. (5) 3-wired.c.... | ~ 230 & 480 
Distribution Co. 
427 | $T ANDREWS, N.B. Junc,]905| 1913. Elec. Supply Corpn. ... , H. Dixon 3-wire ... - 225 & 450 
(7,621) 
428 | ST.ANNE’S-ON-THE-SEA Mar., 1901| Dec. 31. | St. Anne's-on-the-Sea | (a) J. H. Clothier 3-wire ... = 240 & 480 
10,500) U.D.C. 
428 | ST. AUSTELL (3,340) i 1886 1913. | St. Austell & Dist. Elec. | T. Hill (Eng. & Man.) ... | 3-wire ... - 110 & 229 
|j Lt. Power Co. 
430 d ccs (LANCS.) Oct., 1896; Sept. 30. | St. Helens Corpn. (a) E. M. Hollingsworth | (a)d.c. & 3-ph. (b) 3-wired.c. | & | 50 D IM" 
& 3-ph. 4-wire 
431 | SALFORD (234,000)... Aug, 1895 1913 | Salford Corpn. (b H. J. Hawkins,  ... | 3-wire d.c. & 1-ph. e 75 220 2 
432 | SALISBURY (21,900) ... June,1898| Nov. 29. | Salisbury Elec. Lt. & | (a) A. B. Randall | | 3-wire ... - 210 & 420 
' Supply Co. , 
433 | SALE (15,640) ... Dec. 31. | Sale U.D.C. . | C. J. Wood 3-wire ... — |... | 230 & 460 
434 | SALTBURN (2,578) ; »" 1899, Dec. 31. | Cleveland Trust, Ltd. (a) C. W. Thompson daire T" "T = . | 220 
| 
435 | SCARBOROUGH (10,000) Sept.,1893) Dec. 31. | Scarborough Elec. Sup. (a) F. G. Holden | (a) 1-ph. & d.c. (b) 2 & 3-wire | & | 80 | 100 & 200^ 
i: Co. | l-ph. & 2-wire d.c. | 500 


BRITISH 
CAPITAL. 


CRYSELCO LAMPS. 


BRITISH 
MATERIAL. 


BRITISH 


LABOUR. 


STRONG, DURABLE AND EFFICIENT. 
Manufactured by CRYSELCO LIMITED, Kempston Works, Bedford. 


Telegrams:—" CRYSELCO KEMPSTON." 


30 


Telephone:—177 BEDFORD. 


None 

30 0 
None 
None, 
Yone, 

\one, 

Sone, 

3$ 0, 

None, 
None, 
None, 
Yone 


None 


| 


Viaz WIRE NN. | 
pa BETTER LIGHT- -LIGHTER BILLS SS / /: 
— ^. C 


COPYRIGHT. 


— 
_ CONN - ` 
m : EPHONE. 3 AM _ Fuen PRICE PER UNIT. t 
No. and Details of œ 23 ! * E 
| Public Lsnibe ir Zz E . If Wright System (1) — first hour, (2) first 2 3 | = 
M | d Seer ae s $ 2 = ' Price hours, &c. | E A Purchaser of 
a |3 gaa igla $ [5 Tu meee 
S8a8,9 8 2B = = 2. TN : z raction an 
HE 2525 E ET ae 3 Kg E v E Class. , (delivered i Heating em | £ ws Power, and Nó. 
'"mOohkigÓSCWBILE ES 7 2.8 a; res Lighting. | Power. and oj 2 E Price. 
niSpa $sl253 ze] 338 | bunkers). | Cooki gel Ss 9 
EEEREN okis [BEE | 
SomsCAZeD SS SSE se | es | | | 25 | z e 
"ox au ee vou hori NOM EE DE (ME M EE. n 
| None | None. | dd | 392 | 590 | FOE & | 19s. 9d. | aue 4d.(1) -l4d. | 2d. l| |2&6d, ——.... | 406 
| | | | : | êd., xe | 
17 T ‘ T eta - creenings. charge 4- 2d. | | 
. | 90 | E 470 487 | | d Scotch Nuts. | 19s. 6d. | 44d. and 14d. 14d. ljd. |None.3s.l0d. — — .... | 407 
| E . z | t y , . j| 
| None | 48 T | 150 | 650 550 | 7950 | e | "m 43d. 2d. | 2d. T | None. 2s.10d. Same Company | 408 
| i Slack. | | | & 3/6 ! 
* | X | ~ - : | T | | 1 
ye | None. | 3607. 2,00 1.800, 300,3331 Slack, — | 13s 4d | 4d. lid. ^ — 14 M. |None. | 2/6 &! Corpn. Trams., | 409 
kr oN = | | | i 2/9 
| None | 572 T alts | 1,816 4,100 | Peas & Beans. | los. | 44d.-24d.4 | £4 kw. p.a. +! dd. 1 ad x Ve iba 410 
1 N 346 T. | s | : i fixed charge | — id..1d. | | 
nus | 346T. 11,205 | 690 | | 725! DS. Nuts. BL 41d.) dd. | d None.|3& dd. ^... 411 
: | REN | pe l . 2-rate 
N | None | 222 T. , 152 | 316 | | 160 | Coal and Oil. | 25s. 3d. des 13d. Id. .. | None. | 3s. 6d. kae 412 
| | an ; l 
5 ` 99 | ~ | , : 
W 200 | 104 T | 122 | 330 | | 505 |; Crude Oil. | 66s. | dod 4d.(1)-2d. | lid lid. ! None. | 3s. 4d. .  .... 413 i 
| | None | None. | 30 | 74 ' | | | | 44d. According to | None. | 4s. 3d | ore | 414 
d m | ! - H.P. 
M i None. | None. | 242 |o" | ... 11,132 | Welsh and 250. and 54d. 2d | 1}d. "EE S ss 415 
r | None. | None. 3421 1,000 | 1,300 | 5,476 | Slack. i. 510)20. | 24.004 2d.-0°6d. .. |None. | 2s. 6d.! Corpn. Trams. | 416 
Y an z 
Y I None. 12T 41 | 46 100 'Tredegar Nuts. | 19s. 10d. | — 7d. 3d. & 2d. 3d. s 1 |3&9d.| ——.... 417 
qu None. | None. | 4,377 (2,315 | 935 14,890 | Washed Slack. | es e | 4d. 13d. & 1d. 14d. .. |None.| 2/3- | Corpn. Trams., | 418 
; : and 9s. 2/6 11d. 
39 O. 50 | 22. vio 36 ^ Coal | los | 2d - l 2s. 104. cm 419 
' Coke 7s. 6d. | 
4 None. None. 10 | 130 | ... 170 | Anthracite. i | 6d 2d 2d. None. | 2s. 3d. .  ..... 420 
| D None. 212 | 400 om | 4jd.-3d 2d..14d. 1}d. None| 28. |  ..... 421 
t | None. | None. (| 5,156 | 1,800 4,500 | | 4d oN 13d. 1] |2/8&| a. | 422 
" ; ntract. 1/1 
(@ None. None. 132 74 |... 320 | Crude Oil. | | P ane 2d.-1d. 1jd. 1 /|2s "ia kesa 423 
.-3d. 
(i4 | None. None. "m dá ES isi | | 3}d. and | 25s. per qr. a .. |None.|28.6d.)  .... 424 ` 
| | 3d. per kw. + 4d. 
| " 
C] | None. 129 T. | 129 | 204 ine 350 eee 20s. 6d. 4d.-13d. 23d. ous 1 3s. 3d.) —  ...... 425 
| eas. 
W None | None | 285| 241 n 120-344: 410. | 14d. & R-V. | lid Noe (25.100)... 426 
; : 3d.(1)-1d. 4- 1d. 
à ^ i1F 8 T. 221 | 100 | ... | 275 Kingsea t and | ts 844. E 14d. 14d. p 1 |4&s92d| —— .... 42T 
whi : . Td. 4 
0 | None. 498 T. 188 | 470 | 270 | 1,020 Washed  : 14s. 6d. 4}d. and ld. ld. ld.(offi 1  |3s. 1d.| Blackpool, St. Anne's; 428 
| | Slack. 6d.- 14d. peak) & Lytham Tram Co. 
# | None. T 28 64 | .. 140 Anthracite. S" 5d. 2d. 2d. En l 4s. 3d .... 429 
W”. None. | 15H. | 3,747| 2,498 | 742 |4,500 |. Slack. | 9s. and | 34d &4jd. | 9d. &1d. Id. id. (off, 1 |Lt. 2/-| St. Helen's Tram| 480 | 
: 154 T. i 9s. 3d. Also | 10/15 9, R.V .+ jd. | peak) Pr. 1/6 | 
: ; ; i : . 10d. r ls. p. ame as T one. | 2s. n. Trams., | 
a |117 None 14,720 | 6,150 | 2,500 | 8,500 Slack. | 12s. 10d Yd d 1}d.- nee a N 2s. 5d. Corp | Tr 43t | 
P .H.P. q . ower. 
8 ' None. 33 T. 345 | 370 | ... 590 wethington | 12g. 11d. n 40r 244. 244. .. |None.|2s]ld.  ..... 432 
: m 
M. 10F. 660 T. 5l 130 | .. 180. m E | 67s. 0d. | 54d. (34, 24d.-14d. 1i4. .. | None. | 2s. 3d]  .... 433 
m.Spn. | and and lłd. 
None. None. 60 90 | ... 200 Fuel Oil. | 65s. | 6d. -4jd. | 244d.-1d. 13d. .. |None.|3s.4d.)  .... 484 
None. None. 766 | 524 | 450 |1,945 | Washed Nuts. | 15s. 6d. 6d. -3d. | 2d. ld. ee ] | 28. 4d.) Scarborough 435 
| | | | 


' A.C. | Tram. Co., 1:3d. 


s 


ALL MATERIALS USED 
I A ING ARE SPECIALLY SELECTED 
| TO WITHSTAND RED HEAT. 


THE BASTIAN ELECTRIC HEATING SYN., LTD. 
HAS STOOD THE TEST OF TIME. (THE PIONEERS “OF THE ELECTRIC FIRE), 185, Wardour St., London, W. 


| | 31 f 


l| The only scientifically 
| designed High Temperature 
j| Electric Heater. 


Supplement to '* THE ELECTRICIAN,” 
February 19, 1915 


Name of Town or Date Date 

No District. (Figures Supply | to which 
' in brackets indicate vee Return is 

estimated Population.) Com- ; made up 
| menced 
| 1914. 
| 
= EET Oty = D X - FOREN, 

436 ! SEVENOAKS, RIVER- Dec.. 1914. Jan. 11, 
| HEAD, SUNDRIDGE, | 1015. 
BRASTED, WESTER: 

HAM, LIMPSFIELD, | 
OXTED (18,000) | 
437 ree a cain Apr., 1901 Dec. 31. 
13) 

438 | SHEERNESS (18.500) ... Feb.. 1903 1913. 
439 | SHEFFIELD (478.763) May, 1892 Dec. 31. 
Sheaf-st., Neepsend, | 
Kelham ; 

440 : | SHILDON (14,000) `- Apl., 1905. Dec. 31. 
| SHREWSBURY (29,000). Ag., "05Cp. Jan. 3], 
zi Jan... 1899 1915. 

SHIPLEY (28,000) July, 1901. Sept. 30. 

443 - SIDCUP (8.727) .. . July, 1907 Dec. 31. | 

444 | SKELMORLIE (N.B.) . . Dec.191) 1913, 

us | SKELTON & BROTTON gan. 1915 Jan..1915 

(15,202) 
446 | 8LEAFORD (5.000) Sept. 1901, June 30. 
441 SLOVAN & DATCHET July, 1903- 1913. 
(13,285) 

448 | SMETHWICK (65,000), Dec., 1904 1913. 
|, OLDBURY (10,000) & | 
| HALESOWEN (4.121) | 

449 | SOUTHAMPTON (120.000) 1891 , Mar. 31. 

450 SOUTHGATE (33,612) C 'Apr.. 1911 Dec. 31. 

451 SOUTHPORT (51,900) ... Nov..1894, Dec. 31 

452 SOUTH SHIELDS . Scpt..1896 Dec. 31. 
| (108,647) | | 

453 SOUTHEND-ON-SEA ... ,Tune.1902 Mar. 31. 

(85,000 ) 
| 

454 | SPENNYMOOR (17,914). May. 1902 Dec. 31. 

455 | STAFFORD (20.895) ... Oct.. 1805. Mar. 31. 

458 | STALYBRIDGE, HYDE, ‘May, 1904 Jan.,1915 

MOSSLEY & DUKIN- | | 
FIELD (91.823) M 

457 | STAMFORD (8,500) ... 'Apr., 1902 Nov. 29. 

456 | STIRLING (20,000) — ... Mar., 1900; Dec. 31. 

459 | STOCKTON-ON-TEES ... Dec., 19001 Mar. 31 

(59,300) 
460 | STOCKPORT (12,000) ... Dec., 1898] Mar. 31. 
461 | STOKE NEWINGTON ... July, 1902 Dec. 6. 
(53,000) | 
462 | STOKE- Stoke (37,040) Oct., 1904| Nov. 30. 


ON- Burslem(44,310) Sept.,10905 


TRENT Hanley (68, 831) July, 1894 
| (234,553) Longton(38,287) Sept., 1901] 


40-FEET ELECTRIC LIGHT STANDARDS. 


| Foots Cray Elec. Sup. 


Resident- Engineer. 


Name of Company or 


Corporation. : 
carrying out 
' Extensions. 

Sevenoaks & District , A. H Ravner 


Elec. Co. 


Isle of Wight Elec. Lt. 
& Power Co. 

Sheerness & Dist. Elec. 
Power & Traction Co. 

Sheftield Corpn. : | (a) S. E. Fedden 


C. W. Durnford ... 


N. Counties Elec. Sup- Jenkins 
ply Co. 


Shrewsbury Corpn. ... 


R. L. 
(a) C. M. Johnston 
| Shipley U. D.C. . | (a) W. Redman 


' (a) A. Wright 


, Co. 
| SkelmorlicElee.Lighting = =... 
Co. | 
Skelton & . Brotton | (a) May & Hawes 
U. D.C. 


. | Southport Corpn. 
; South Shields Corpn.... 


Stockton-on- TeesC eph. 


Sleaford U. D.C. W. H. Wilson 
Slough & Datchet Elec. 
Supply Co. 
Shropshire, Worcester- 
shire & Staffs Elec. 
Power Co. 
Southampton Corpn... 


(a) A. E. Farrow 
S. A. Mahood 


| (a) H. F. Street 


N. Met. Elec. ' L. A. Walker 


Supply Co. 


Power 
(a) A. S. Black ... 
|) H. S. Ellis 


Southend-on-Sea C T (a) R. Birkett 


N. Counties Elec. R. L. Jenkins 


Supply Co. 


Stafford Corpn. (a) W. H. Robins 


Joint Board of the Four | (a) R. Blackmore 

Corporations. 
Urban Elec. Supply Co. | F. H. Brandreth 
Stirling Corpn. . 
' (a) J. J. Smith . 


Stockport Corpn. , (a) R. Lomax 


Stoke Newington Boro. | (a) S. Hann 
Council 


Stoke-on-Trent Corp.(St.-j (a) C. H. Yeaman 
on-Tnt. now includes the 
late bor. of Burslem, Han- 


ley, Longton, St.-on-Tnt.): 


32 


(a) Responsible for 


A. E. Mayes (Eng. & Man.), 


. | 3-wire ... 


. ' 2-wire ... 


. į (a) 
. | (a) 10,000 v. bulk supply (5) 3 


| 


. d-wire .. 


A (a) J. W. Papworth 


System of 
(a) Generation and 
(b) Distribution. 


I 


; | 3-phase 4-wire 


3-wire ... 


E.H.'T. 3-ph. & H.T. 2-ph. 2, 3 
& 4-wire distn.: traction d.c. 


(EEEE E 


.  3-ph. 4-wire & 3-wire d.c. 


Bulk supply. 1-ph. 3-wire ... 


(b) 3-phase, 4- wire 


3-wire ... 


- | 3-wire d.c. & 3-ph. 


d.c. & a.c. 2-ph. (b) 3- wire 
d.c. & 1-ph. 2-wire 


-ph. 4-wire 
]-ph. It. & pr., & d.c. traction 


(a) l-ph., 3-ph. & d.c. 


(b) 1- pi: & d.c. 
3-wire . 


| (a) Bulk supply (b) 3-wire 


(a) & (b) 3-ph. & d.c.... 


. | 3-wire ... 


. | 3-wire ... 


} : 
3-wire 


Dd 3-ph., 6,660 v. and 3-wire d.c: 


(a) Bulk supply and one steam 


l | get (b) 3-wire d.c. 


(a) e.h.t. 3-ph., h.t. 1-ph., & 
d.c. Central power house 

' erected April, 1913. 

| wire d.c. & I-ph. a.c. 


3-wire d.c. 3-ph. in Queenboro? 


(b) 3- | 


Manufacturers of 


rs 
= 
S 
[^ 
Z S| & | Consumers’ 
BE sy Voltage. 
ea 2 
«3|s 
BEN 
L liz | 
— - 
RUE 110 
dE 
| 
- | 240 & 480 
e | 50 | 230 & 480 7 
we 
2 200 
| 
— ' ... | 230 & 460 
|... 210 & 420 
mw 230 & 4607 
| 400 ^» 
i 50 | 1004200 
"I 110, 250, 440 
- | 220 
- 220 
(M | 25 = 
m | 110 & 400% 
E " 200 & 400 
œ | 50. 240&415 
e 150: 110420% 
e | 1104 220% 
550 7 
fat 
— |... | 230 & 460 
=|... | 210 & 420 
EM pet 
230 & 460™ 
| 240 & 480 
=~}... | 2305400 
=|... | 230 & 400 
œ | 50 230 & 407 
= | 50 | 240 & 480 
= | 50 240 & 4807 
& #20 & M07 
100| 230 & 
100, 200, 400% 


STEWARTS 


STEEL PIPES FOR STEAM MAINS. 
STEEL TUBULAR. 
STEEL CASTINGS. 


TRACTION POLES. 


41 


á 


Í 


| 
II SUPPLY UNDERTAKINGS. 


RITISH MADE IN RUCBY,. ENGLAN 


zda "57 £amps—^ 


COPYRIGHT. 


| ^ CONNECTIONS. 3% Furr PRICE PER UNIT. E 
No. and Details of | a E a E If Wright System (1)— first hour, (2) first 2 x 2 
| Public Lamps. | i 3 3 m | hours, &c. = = Purchaser of 
E, |. . sl BLE = z Price Janena v a a A ME. S Current for 
Wan. | % we eee fs ics E - | per Ton | | z A Traction and | No. 
E- is $28 E e E | $ EP f 3 = T Class (delivered | Heating s 75 Me Power, and 
| cokes BS "kl gE zo & at to Lighting. Power. | and 2.5 u E Price. 
SB OR CA $7 P5 ae | 3 | bunkers). | "Cooking | $2| * | g 
e oy ia d 5 A = 
- | TE E E se Elise | fe | | Bee oe d 
ux NNSC GN CMM MMC P i 7 K uu dc LE GM MM Ns aW v ESQ ee dol 
W  , None. | None. | 133 24 | 190 Crude Oil. | | 7d.Sunset — 10pm. Othjer times 24. | ; None | 3,4- n | 436 
| i 4/6 | | 
| i i l 
| | | | | | | | | | 
| | | | | | | | | | 
ew TF. | MC 56 | 249 425 | Durham; 20s. | 3 6d.  4d.lM. 24d. | | D jSh3/9 n 437 
, 420 T | Slack. | ! | | Sa 3/10 
Vue 4F. 807. | 800 54 | 90 ; ,060 | Yorks. Slack. | 17s. lld. | 44d.(?)-24d. | 2d. & Id. 2d. None. | 3s. 6d.| Sheerness & Dist. 438 
| i | Co. 
| 64 (a.c.)| 36 T.  |34,422 15,072 5,500 | Eres Various. 5s.-  : 4d.-2d. |! 2d.-ld. 1d.- Ad. | | | j1s.38d.- Corpn. Trams. 439 
N. Steam | ls. 9d. Also IO", R.V. , +4d. | 10d. 
| | 19,598 aa | : | | | 
Mi | None, 83 T. 85 | 102 | | 120 | Various. | | ‘5d. ^ 3d.1jd. ;  3d.-lłd. ' None. ' 3s 8d. . ...... | 440 
ug | 51 E. | 669 T. 373 | 418 | | 780 | Slack. | JOs. — :6d.(!).3d.(1)- | 3d.-14d. | 3d.-14d. 3d.- | None. 25104, Sebo’ 441 
| | : 2d. or 44d. - | 1jd. E 
ae 15 E. | 29 H. /|1,198 | 910 | 581 |1,100 | Refuse and | 11s. 3d. | 11d. 11d. max. | 1d. None. | 3s. 4d. | Bradford Corpn. | 442 
| Coal. 11d. 
I. | None. | None. | 6 86.1. sate it) gat fes | | 6d. | £3] per kw. + 1d. | l | 3s. 3d.| MEME | 443 
| | | | 
| "ONE | | | 170 ee | | 6d. | wae | | None. aoe | 444 
i i | | t : ) 
5 ul | | 400T. | = | | 44d., 44d, ^ 2d, 1d. | 2d., ljd. None.| 4s. | | 445 
' | | 7d. per week. , | 
hs | 16 O. | e 23 T. 61 14 | 180 | Warsop | 17s. | 5d. 3d. None. 2510 Blu | 446 
| ° Hards. i | 
b.] | None. | 122 T. 489 | 528 1,245 Warwick sleek) 12s. | 6d. and | 3d. & £3 per | 3d. .. |None.|3s 9d.  ..... | 441 
| and Larg & lis. | — 4d. H.P. + ld. | | 
q^ None. None. {11,351 |} 4,600 | 850 | 6,500 | Slack | 8s. 9d. 7d.(1)-24d. lłd.-ld. | ld. : None. | 2s.9d.-| B'ham & M'land | 448 
M | and 44d. 1s.6d.| Tram Co. & S. 
| | i l Staffs lesseeCo. Id. 
t | SE BO 1,629 T. 1,277 |3,841 | 75 Ay. 16/6. ; 3d. & 24d. 2d. - $d. | Ad. Id. 1 32s.10d.| Corpn. Trams, | 448 
: 14d. 
4& | None. | 213T. | 127| 180) .. | 7d.()-2d.: |  4d.()-1d. | Id. & R.V. | 1d. | 1! j3e&2d-.| —— ... | 450 
DS 5d. & R.V. |. 3d.(1)-ld. | 4- 1d. & 2s. 
m 75 144 993 | 1,180 ` 390 | 2,650 Slack. 10s. 11d. |6d.(1).4d.(2- | 2d. & 14d. | 2d. None. | 2s. 6d.| Corpn. Trams & | 461 
| : 2d., & 44d. Tram Co. 
n^ 100 F. | 1,360 T 5,400 |2,503 | 891 | 5,800 Durham 12/104 | 7d.(*)-14d., | 1jd..1d. . 1d. 2s. 6d.| Corpn. & Jarrow | 452 
B | &Batt.| Unscreened. and 4d. Tms, 1 °5d.-1°3d. 
- 08 F 486 T 570 | 2,546 529 | 2,850 Beans. 17s. 8d. | £64 kw. 2d. & Id | 14d. 3s. 4d.| Corpn. Trams 453 
| ae ,6d.(?)- 
| 3d. p ii 
| None. | 220T 287 | 185 e 24d.-14d. 21d.-144. 3s. 3d] 2. 454 
16 F None 1,051 | 530, ... |1,059 | Fine Slack. 5d. & 3d. 24d.-1d. 21d.-1d. 2/6- | |  .... 455 
l 1/4 | 
N | None 44 T. 110,000, 8,500 | 1,000 118,500 Slack. Av. 8s. 7 d. 34d -0°3d. id. 2/3- | The Board 456 
r | 3/- | 
| | None None 070 | 303 380 Small 9s. 9d. | 5d.& contracti24d. & contra|ct 2d. 3s. 3d.) wee 457 
Slack. 
| 600. | 285T 433 | 340 630 | Gum& washed | 6s. 3d 4d.-1d 14d. 2s. 6d. "s 
Small. | 
| None 2 T. [1587| 855 1,700 | R. Small. 13s. | 6d.(13)-2d.| —2d..1d. ld. 2s. 4d] —— we 459 
| 65 H. 4,500 | 1,200 |6,100 | Denby, Pilsley, | 11s. 10d. | 3jd.-24. 14d. max. id. 2s, 6d.| Corpn. Trams. | 460 
| Poynton & Warsop 
, None 9 H. 379 715 E 2d. & | 44d.(')-1d., | 44d. (1).1d., Qa 8d.| —— s. 461 
2 T. 4d. 3d. & 2d. 2-r. | 3d.&2d.,2-r. 
79 O Posts. | 6,631 | 3,952 ; 7,650 Mainly 11s. 10d. 7 23 .9d.max, 1jd.-1d. 2d.- ld. ld. (off None. ]1s.10d.| .  ...... 462 
33 F. | 539 C. | Washed Beans. ded edad) id. 3d. (1)-14. peak) 2/1 
64 M. | lad. (1)-2d or éd. |2d.-1d. rest’t- 
26 H. | — Spec. 4d. ed hour 1d. 


LLOYDS, LTD. 


OSWALD STREET, GLASGOW. 
NILE STREET, BIRMINGHAM. 
| Winchester House, Old Broad Street, LONDON. 


MAKING POLE MOUNTI NGS. 


| gie rare Mee 
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et 
FIR 


y 


| 

| l 
i | 
| Name of Town or Date Date 


yan District. (Figures | Supply | to which 

No. ; in brackets indicate Com. Return is 
| estimated Population.) om- | made up. 
menced 
| . ! 1914. 

ee | 

463 STRATFORD-ON-AVON [Ap 1007| x Apr., 1907| Nov. 28. 

) 
464 | STRETFORD (44,600) ... |Oct., 1903! Mar. 31. 


465 | SUNDERLAND (154,000) 


Mar., 1895) Mar. 31. 


466 | SURBITON (18,000)... Aug. 1903, — 1913. 
461 | SUTTON, CARSHALTON, Mar., 1902| 1913. 
' WALLINGTON,CHEAM 
|. & BELMONT (47,566) 
468 SUTTON COLDFIELD Dec., 1901| Dec. 31. 
| (23,000) 
469 | SWANSEA (118,900) ... Mar., 1901| Nov. 29. 
470 | SWINDON (53,000) . |May, 1903: Mar. 31. 
l 
471 | SWINFORD (CO. MAYO) Sept.,1912) 1913. 
472 | SWINTON & PENDLE- Aug., 1907) 1913. 
BURY (30,000) A | 
473 | TADCASTER (3,552) ... |Jan., 1902! — 1909. 
474 | TAUNTON (22,561) —... | 1886 | Mar. 31. 
i 
475 | TEWKESBURY (7.391) . July, 1909| Dec. 31. 
| 
476 | THIRSK (5,137)... ... |Oct., 1903} Dec. 31. 
ATI | TODMORDEN (26.000)... Oct., 1905; Dec. 31. - 
478 | TONBRIDGE (15,000) ... 'Nov.,1902| Mar. 31. 
479 | TONYREFAIL & GIL- Oct, 1904, 1913. 
| FACH GOCH (Ely 
| Valley) (8,000) | 
480 | | TOPSHAM (2,800) . | 1906 1913. 
481 | TORQUAY (38,771) 
492 | TOTNES (4.000)... . June, 1904! 1913. 
483 | TOTTENHAM (146,779).. May, 1908) Dec. 31. 
! 
484 | TROWBRIDGE (11,800) |Apr., 1911} Dec. 31. 
465 TUNBRIDGE WELLS 'Aug.,1895' 1913. 
! — (40,000) 
466 TURTON (13,500) Nov.,1911| Dec. 20. : 
487 TWICKENHAM AND ‘July, 1902, Dec. 31. 
^ DISTRICT (70,000) 
488 TYLDESLEY (15,600) ... |Sept.,1913) 1913. 


489 TYNEMOUTH (61,400)... 


490 UXBRIDGE (46,000) ... May, 1902 


"a wns TAB LES 0 
—— = F ELECTRICITY 
m we E 
| : 
| o 
, Resident- Engineer. | - E: 
Name of Company or | System of 2B) 
Corporation: (a) Responsible for ! (a) Generation and * s -3 j 
carrying out (b) Distribution. |ESi >œ | Voltage. 
Extensions. ?-8- E 
al § | 
p lg 
eee EUR) 
| Stratford-on-Avon S ri (a) J. E. Rendell-Baker.. | 3-wire ... dup. m | 220 
Elec. Co. | | 
Stretford U.D.C.  ... | R. Rowland 3-wire "es = | .., 230 & 460 
Sunderland Corpn. ... | (a) A. Blackman (a) 3-ph. (5)2-wired.c. ...| & 50 220 
Surbiton U. D.C. " M. Colson 3-wire ... Tuas cos 240 
i | 
S. Met. Elec. Trams. & | A. V. Mason (Eng. & Gen. | H.T. l.ph. Traction, d.c.... | eS | 50 200 N 
Lighting Co. Man.) | | 
Sutton Coldfield Corpn. | (a) T. Duesbury... 3-wire ... a ... | 230 & 460 
. Swansea Corpn. J. W. Burr - (a) d.c. and 2-ph. a.c. (b) 3- | € | 50 | 220 & 440 
l wire d.c. aa aie a.c. | 
Swindon Corpn. (a) A. Diomaan 3-wire ... - | ..| 220 & 440 
Swinford R.D.C.  ...| |  .... 2.wire . eed i aem ens 220 
Swinton and Pendlebury H. C. Busbridge (a) Bulk supply. (b) 3-wire | ^ 50 250 & 500™ 
U. D.C. | ds scr Sh | 230 & 400^ 
Tadeaster Elec. Co. ... None. 3-wire . T is A | =i... ' 230 & 460 
Taunton Corpn. . 1 (a) A. J. Howard (a) 2,100 v. 1-ph. & 500 v. d.c. % | 60 | 105 & 210v 
| (5) a.c. i 
Tewkesbury Elec. Lt. | Edwards & Armstrong...  2-wire ... is T Steet RES cea | 230 
Co. u 
Northern Counties Elec. | J. A. Carr 3-wire ... - 230 & 460 
Supply Co. i z 
Todmorden Corpn. (a) J. Boyce (a) d.c. (b) d.c. 3-wire & a.c. | Q | 50 — 230 & 400 
| 3. PES 3-wire. 3,000,400, 100 ~ 
Tonbridge U.D.C. " (a) M. P. Plunkett = 3-wire . s -— eq 7 220 
| | uri 
Ely Valley Lighting Co. | (a) A. J. Arthur.. we lph. .. Me e et e 50 220 
Topsham Elec. Supply | C. Masters sate 2-wire ... . ED 100 
Co. | , | i 
.| Torquay Corpn. ; | (a) C. W. Salt e. | (a) l-ph., 3-ph. to d.c. for! & | 50 200 
í ' traction. (6) 2 and 3-wire dio 
Elec. Supply Corpn. ... | F. Howlett . ` 3-wire . | k EA a x A15 
N. Metro. Elec. Power | F. T. Hall . (a) 10,000 v. 3- ph. bulk supply 50 
Supply Co. | (b) 4-wire 3- pa | 230 
Trowbridge Elec. Sup. ' | Edwards & Armstrong... 2-wire ... Í oe ds d € xoi 
Co. | 
Tunbridge Wells Corpn. | (a) R. N. Torpy | I-ph. ... oe ae et ft OP 8 | 220 
Turton U.D.C. | (e) F. C. Sprigg .. . ' (a) 3-ph. bulk supply... ~ | 50 ! 230 & 400 
(b) 3-ph. 4-wire am T 
Twickenham & Tedding- (a) M. Farrer K | (a) 3-ph. & d.c. (b) 3-ph. 4- ~ 50. ^ x dn 
ton Elec. Supply Co. |. — wire & d.c. 3-wire S &. 400 
Lancs. Elec. Power Co. : None. (a) 7,500v. bulk A Lanes. 90 | 230 
| Tramy. Co. (5) 3-ph. 4-wire 
Tynemouth Corpn. (a) C. Turnbull ... (a) In bulk & steam genrs. «v 40, 220 & 440 
í | (b) 3-wire d.c. & 3-ph. | 
Uxbridge & Dist. Elec. (a) A. R. Bell . l-phase ess ee (09950, 200 & 400 
Supply Co. | | | | 
i ! | | 
Isle of Wight Elec. Lt. p E. Mayes (Eng.d: Man. 3-wire . alas wisi S007 | 210 & 420 


491 
(CHURCH 6,700) | | 


Feb., 1901| Mar. 31. 
Dec. 31. 


VENTNOR AND BON- Mar., 1899 Dec. 31. 


& Power Co. 
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TH KEY ENGINEER 


4, QUEEN VICTORIA STREET, 
MANSION HOUSE BUILDINGS, 
LONDON, E.C. 


Telephone No. 7234 Central, London. 
Telegrams: © KEYPOINT, CANNON, LONDON,” 


A.B.C. Code, Sth Edition. 


Ne 


NEN. 
| m SUPPLY UN DERTAKINGS. COPYRIGHT. 
dE 
| | CONNECTIONS. — 5 | _ Feet. PRICE PER UNIT. EM g] 
| No. and Details of ^ E E] | 3 | | If Wr ight System (1) — first hour, (2) first 2 x 2 | 
Public Lamp. |H |ES | 8a | | hours, &c. S | A | Purchaser of 
| v a ee MM. MR E E a ‘8 | | Price I^ cc p LE p UE & | Current for 
amen Y IW Ek og "d 8 (E | per Ton | | £ | 2 ' ‘Traction and | No. 
Man. | , E E g S HE 25 e d d 48 S XL | Class. (delivered | | Heating » |! & (d Power, and | 
FFE ESSS ER 38 3 sb to Lighting. Power | and 2.5 “a © Price. ! 
| Sen giat] ES uel uy g3 bankers cooking «| EB) S| g | 
Q o ' e i i 5 ea 
| pomtuzem se sBhlisw | 8s | |25 z È 
B EE E E m DESI pA eg S dc NES ue QUE guru vem Se US 
ft» — None | None | 0 | Anthracite 27s. 4d. od. | 24d.-1}d. | A 14d. 24d | None as. 10d. net 463 
Beans. 
Mw | MF. | 227 T. {| 1,009 | 2,363 | 1,801 | 2,000 | Slack. 10s. 4d. |4id.,or £7 per|  3d.-1d. Id. ' None. | 2/3- | Manchester Corp.) 464 
| e 17H. kw. per ann. 1/1 B 
4- 14d. 
£9 | 130 F 656 T. {16,927 | 6,700 12,350, Helton R. 3°6d.-ljd. |2id..jd. & £3 4d. 1 | 1/9- | Corpn. Trams. | 465 
910. ' Small & Duff | kw. p.a.--1d. | 1/- 
w | Noe | 2N. 57| 294 580 | Rough Small | 19s. | 7d.(1)-3d. & | 4d.(!).14d. Hd — | 2 | P j2&6d| 2 466 
| 6d. and 24d. ! | 
"" | 2 | 22T 200 | 650; 150 |1,550' Various. 22s. 2d.- | 51d. & 5d. 24d. 23d. & 14d. me c od 2s. | S. Metro. Trams, ; 467 
| | 158, "d. | | 14d. 
Í 
ta | None 307 T. 280 | 403 | 750 | Staffs. | 7s. 2d. 5d. -3d. 2d. - jd. 1]d. & jd. 'id. (off None. | ][ll-| .  ...... 488 
|. 10H. ! Fine Slack. | | | peak) 1/- 
T" | 82E.540. 301 T. | 3,956 | 1,759 | 440 | 2,325 | Main Thro’. ' 12s. Id. | 6d. (1-2d. & | 2d.(1)-1d.: :jd., 2d.(!).1d. .. | None. : 2s. 8d.| Tramways Co., | 469 
29 F. ` l H. | | 41d. restret’d hr. 1}d.-1d. 
T" 1 ; 4797. 608 | 720 | 150, 1,4100 Rough Small 14s. 11d.| 4d., : £6 kw. 2d. ld. ld. (oft None. | 3s. 6d.| Corpn. Trams, | 470 
| lH. | " D. p.a a. peur | peak) 1:25d. 
4 | None. ' 22T. 3 20 | 56 | Anthracite. | 244. ^ .. | None. | None.) > — .... 471 
we 2 | 36T 320 | 128 | AE " | | T a | ljd.-ld. | None | 25.84) sn 472 
a | | bu 
"MEC | 50T | 176; 70 ! | 100 | Yorks. |... : 5d. | 2d. (o. | None. | 5s. 3d| saves 413 
| | | 
ti^ | None, |1,167 T | 350 | 537| 77; 966 | Welsh Beans. | 17s 3d. | 6d.-3d. | 2d..1:2d. 2d.-1d. ld. None. | 3s. 2d.| Taunton Elec. | 474 
| | | | MAX Tram. Co. 12d. 
) | None None. | 74 29 60 , Anthracite | 25s. 9d. 74d.-54d. 4d.-14d. 4d.-L4d. 14d. | None. 4s. 3d.| | — .... 415 
| Beans. | 
" | None. | 206 T | 103| 86 95 Oil. E ns 5jd.-4Jd. | 3d.-1}d. | 3d.-11d. | None. | 3/7. | |. | 476 
| | 3/10 
we | None None. ! 309! 230 | 425 | Slack. | 12s. 6d. ; 44d., & 6d.- 2d. - id. 11d. | | None. M ed. aa 477 
YT ue | 2d. M.D. 
14 O. 134 T 380 | 200 370 | Durham | 19s. 10d. | 6d. inside. | 3d.-l4d.: 24d. | 2d..1d. ‘Id. T None. | 2s. ód.| | — ...... 478 . 
| AF. R. Small. | 14d. outside. ; -1d.M.D. | peak) | 
| | None. 250 T 13; 80 | 223 Thro’. | 13s. | 41d. 14d. 1id. hoe None. | None.)  ..... 479 
| | 
|. 
| tr dus zs xd | Gas. | | od. 34d. 343d. | ad | None. 4s.1O0d.| |  ...... 480 
y | 
| None. 382 T 305 | 740 yi Yorks. Peas. 17s. | 44d. 14d.-1d. 1d.-0:8d. | = | i 3s. | Torquay Tram. | 481 
y ; | | | | . Co. 
j | None | None. | 22 29 " d Anthracite. | | 44d. | 14d. | ses |o... | None. | 33. 6d| wee 482 
j| 139F 27 T. |1,635, 790 sai M | | 6d.(1)-2d. & | 4d.(i-1d.,  |Id. R.V.--1d. 1 |2&ld| ae. 483 
: | | | | 44d. & RV. | &3d.(1)-1d. | 
None. ; None 22 | 50 125 Anthracite ` 25s. lld. 74d. -5d. 4d.-14d. 4d.-14d. | ljd. | None. /2s.10d.;—... | 484 
| | | Beans. | | | | | 
2LF. | 5207. | 280, 610 1,380 | Welsh & | 25s5d. .6d(1)3d. &, — 1d. Id. | None. | 2s. 6d| —— eee 485 
: | | | Scotch Peas. | 18s. 2d. 43d. | 
| None 165 T. , 93 | 29 E | e | m 4d. 2d., 14d., Id. 11d. | None. 2s. 9d.| — — .... 486 
: | | | | 
' None None. /1,876 | 1,064 e | Derbyshire | 14s. 5d. 7d.(1)-3d. & | 4d..14d. 1jd. 14d. | 2 |2/]l-; .... | 487 
, Small. | 54d. 2/ 
| None, | None. 10 | | | 4d. 14d.-0:65d. 13d.-1d. CEPI: CI a 488 
12 293 7,856 | 858 | 350 2 | 5d.(1:1)-l4d.! 14d. & 2łd- 1id.-1d. ld. None. |2s. 2d.| Tynemouth & | 489 
smr.-ol. (!i)-; 11d. M.D., . Dist. Elec. Trac-| . 
| | I4d.wtr.& 4d., 14d. rte'd hr. | tion Co. 
\ E | i 
| None. 55T. | 1,851 | .853 1,100 Warwick. Av. 14s.3]d; Rural 8d. 7d.) 24d.-1d. & £4 24d. ld. (off None. | 3s. 5d.) n. 490 
| Nuts & Slack. | Urban 5d. | per kw. + 1d. peat) 
| | | Also |1240% R.V. 41d, 
None. p | 88 | sat 335 Durham | 20s. 2d. 6d. 4d. -14d. 24d. eq de jda 6d. cm | 491 
| Slack. | | | 


| 


| 


| 


| 


ING COMPANY LIMITED. 


ELEVATOR ROAD, 


Works— TRAFFORD PARK, 
Trafford Park, | MANCHESTER. 
MANCHESTER. Telephone No, 4945 Central, Manchester. 


Telegrams: '' KEYPOINT, MANCHESTER." 
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No. 


492 
493 


WALTHAMSTOW 


| WEDNESBURY (27,000). 


| 


i 
| 
i 


February 19, 1915. 
| 
| | | 
Date , Date 
Name of Town or : n 
District. (Figures . Supply dial | 
in brackets indicate Cons alee 
estimated Population.) ` Hend P.| 
| | 191. 


| | 


WADEBRIDGE (CORN- Dec., 1908! Dec. 31. 


WALL) (3,000) ; 
WAKEFIELD (52,000). 


WALLASEY (83,000) ... 
WALSALL (93,000)  ... Dec., ins 


ees 
v LOREM 
pens 1897, 1913. 


... Sept..1901 

(125,000) 
WARRINGTON (74,000). Dec.. 1900 
WARWICK (12,000) 


| 
| 
WATFORD (40,000) ... June, 1899) 


1913. 


WEDMORE . Dec., 1908 1913, 


Apr., 1904 


WELLINGBOROUGH ... 
(21,000) 

WEST BROMWICH 
(68,500) 

WEST HAM (301.617)... 


WEST HARTLEPOOL 
(72,000) 


WESTHOUGHTON  .. Sept.,1909 
(15,000) | 

WESTON-SUPER-MARE May, 1901 
(23,235) 

WEYBRIDGE AND 
WALTON (19,300) 

WEYMOUTH (22,000) ... Sept.,1904 

WHITBY (13,000) . ;Feb., 1902 


WHITCHURCH (GLAM.) 


(6,880) 
WHITCHURCH AND 

PANGBOURNE ( ,227) 
WHITEHAVEN (19,325). 


WHITLEY & MONK- 
SEATON (14,000) 
WHITSTABLE AND 
TANKERTON (8,000).. 
WHITWOOD (5,600) ... June,1911 
WIGAN & PEMBERTON Dec., 1899 
(89,152) Feb., 1902 
WILLESDEN (158,863)... .June,1903 


WIMBLEDON,MERTON& July, 1899 
(54,876) (12,938) MAL- '03&'llre- 
DENS &COOMBE(12,140)| spectively 

WINCHESTER (23,380) ay, 1898 


WINDERMERE AND 1893 
AMBLESIDE (7,000) 

WINDSOR AND ETON Nov.,1896 
(19,000) 


'Dec., 1903 


i 
. May, 1901, Oct. 31. 


Dec., 1898 


| | 


Jan., 1901 


1913. 


May, 1902 


Jan., 1911, 1913. 


Nov.,1903 
Sept.,1893| Dec. 


1904 


Dec., 1914) Dec. 31. 


Dec. 31. 
1913. 


1913. 


1913 


BRITISH INSULATED & HELSBY CABLES LTD. 


Mar. 31. 


Dec. 29. 


Dec. 31. 


Nov. 29. 


Nov. 29. 


Mar. 31. 


Dec. 31. 
Dec. 31. 


Dec. 31. 
Dec. 31. 


Dec. 31. 
Dec. 31. 


Dec. 31. 


Dec. 31. 


Mar. 31. 
Nov. 30. 


Dec. 31. 


Sept. 30. 


| West Bromwich Corpn. 


_ West Hartlepool Corpn. | 


' Lancashire Elec. Power 


| 


| Weston-super-Mare & | G. Charlton 


l 


| 


System of 
(a) Responsible for (a) Generation and 


Resident- Engineer. 


Name of Company or 


Corporation. carrying out | (b) Distribution. 
Extensions. 
Wadebridge & Dist. T. A. H. Salmon... .. | 2-wire ... 


Elec. Supply Co. 


Wakefield Corpn ... | 2-ph. 4-wire and 1-ph. 


(a) H. A. Nevill ` 


Wallasey Corpn. s. 4. A. Crowther ... _... | Lighting, l-ph. Traction, d.c. 


Walsall Corpn... . (a) H. A. Howie... (a) 2-wire H.T. d.c. & 3-ph. ... 


Walthamstow U.D.C.. G. R. Spurr (a) 3-ph. & d.c. (6) 3-wire 


Warrington Corpn. ... (a) F. V. L. Mathias  ... | (a) 3-ph. & d.c. (5) 3-ph. 4-wire 


and 3-wire d.c. 


Leamington & Warwick, R. L. McCulloch... 3-wire ... 
Elec. Co. 
Watford U. D.C. ' (a) A. W. Barham 1-phase 
| : 
Wedmore Elec. Lt. & | E. Bond ... 2-wire ... H 
Power Co. ! 
Wednesbury Corpn. ... ' J. P. Smith . | 3-wire ... 
Wellingborough Elec. (a) T. Willmore ... 3-wire ... 


Supply Co. 
(a) W. A. Jackson 
and 3-wire d.c. 
(a) & (5b) 1 & 2-ph. 
Traction, d.c. 
... | (a) 3-phase. (b) d.c. 3-wire ... 


(a) J. W. Beauchamp (Eng. 
and Man.) 
(a) H. F. Friederichs 


West Ham Corpn.  ... | 


None (a) Bulk supply L. E.P. Co. ... 
(b) 3-phase 4-wire 


3-wire ... M 


1 


Co 


Dist. Elec. Supply Co. 


Urban Elec. Supply Co. (a) L.T. & H.T. d.c. (5b) 3-wire 


S. H. P. Wolferstan 


3-wire ... 
3-wire eee 


(a) J. H. Bolam 
(a) J. W. Piggott 


Weymouth Corpn. 
Whitby U.D.C. 


(a) 11,000 v. 3-ph. bulk supply 
(6) 1-ph. & 3-ph. 4-wire 
3-wire ... ; ser 


Llandaff and Dinas 
Powis R.D.C. 
Whitchurch & Páng- 
bourne Elec.Sup.Co. 
Whitehaven Corpn. ... 


(a) C. H. Salmon 
(a) F. W. Highfield 


(a) L. B. Hogarth 3-wire ... 


; R. P. Sloan (Man.). J. S. | Bulk supply from N. E.S. Co. 
| Watson (Tech. Man) — ' (b) 3-wire d.c. & 3-ph. 
H. Cameron "o | 2-wire ... ii € 


Newcastle-upon-Tyne 
Elec. Supply Co. 
Whitstable Elec. Co.... 


Whitwood U.D.C. ... 
Wigan Corpn.... 


... | Bulk supply from Y.E.P. Co. 


G. Taylor 
.  3-wire d.c. & 6,600 v. 3-ph. ... 


J. Slevin 


Willesden U.D.C. (a) A. W. Blake 


(b) 3-w.d.c. & a.c. & 3-ph. 4-w. 


Wimbledon Corpn. (a) H. Tomlinson Lee ... | (a) H.T. 1-phase. (b) 2-wire 
1-phase 
Winchester Corpn. (a) R. Ayton 3-wire ... 


Windermere & Dist. 
Elec. Supply Co. 

Windsor Elec. Instaln. 
Co. 


C. Walker (Man. & Sec.) | (6) 1-ph. 2 & 3-wire ... 
| 


(a) A. E. Farrow Pu | Windsor & Eton 3-wire d.c. 


Old Windsor 3,000 v. 1-ph. 


... (a) Bulk supply N. Met. E.P.Co. 


~ 


| m — Continuous. 


(a) 3-ph. & d.c. (b) 3-ph. 3-wire 


Alternating. 


1 
| 
| 
i 


la 2 


Head Office: PRESCOT, LANCS. Works: PRESCOT and HELSBY. 


PRESCOT TRAMWAY MATERIA 


TABLES OF ELECT 


eS 


' Frequency per Secon 


| 


| Consumers’ 
Voltage. 
| 


» | 135 


2 8 28 


Trolley Wire, Round, Non-fouling or Channel; Line Insulation; 
Ears, Hangers, Frogs, Crossings, Section Insulators and Rail Bonds. 


36 


D : 


RICITY | 


IZda nx 


5 


R, ( 


k s BRITISH MADE IN RUGBY. phi, s COPYRIGHT. 
| ... CONNECTIONS. — 2 x FUEL. PRICE PER UNIT. | | 8 | 
E E DNE : z PEREA a aA d E 
zit rape Details of a E 3 T" E Wright $ System (1) first } hour, (: (2) first 2 E. 2 
ee | ur E $8 P 3 Price |. M ours, &c. 7 g A Purchaser of 
Voe, | E: E gal Sg E S E per Ton UM Ig = T ie N 
E .o Sas As ud 3 2 ee l ES 3 raction an 0. 
28 8iZo 25 ech ae fa. fs Class. (delivered Heat ; O c5 P d 
pe EEPEEE E Saal E JZS to Lighting Po aa? s m Ve "PH 
3 riz 3 $ ^ z j E p T * g 4 3 3 bunkers). oe "SE Cooking 9m | 5 x "S 
o d 3 5 ae f „© 
2| OR Rowen] xS eil i e O S m n E 2 | Ë | 
i | MN UE ra RE STO T4 7 
i | Now. | 93T 12] | 24 | 46 Anthracite 25s. 7a | oa 4d. 1 |4&6d| — ... 492 
eas 
2 None 333 T 3,067 | 1,893 3,750 Yorkshire 78. Td. 4d. & 3d. | 2d. max. 13d. 1 |2&6d| — ... 493 
Rough Slack. 
N ; 
i. 59 118C 484 | 935 | 805 nh Coke. Au 34d. -3d. | 2d. 11d | None.| 2s. | U.D.C. Trams, | 494 
cartage | 12d. 

p | None n H. 2,900 | 1,725 | 647 | 2,490 Cannock ae 7s, 3d. ód. — |  2d.-}d. 14d. | | l E te Corpn. Trams & | 495 
t creenings r. 1/7; S. Staffs Tr. Co. 
AEM- — 2160. | 421 Cl. 14,750 |2,095 | 490 | 4,160 | Midland Peas., 14s. 344.34. | 14d.-34, 14d. 1 Bel woe © Tran) dod 

| 337 T. | | ways, Lid. 
died e 53 T 2,474 | 300 5 5,150 Mi E | 6d.( P & " ETT ld. | None | 2s. ld. GL. Trams, | 497 
: igan . “Vaa. ] 
SEL. None None 109 | 118 | 198 | 630 Slack. Av. 5s. 9d. | 7d.(1)-24d. 24d. & 2d. 14d. | None.| 3s. Pin & War-| 498 
; ick Elec. Co. 
M | 18 F. |1,070 T. | 1,504 | 1,258 2,500 | Kingsbury | 5d., 44d., 4d. | 2d..14d. & bos 20.) 77.09 Lade 
| | | Gripen | oe p Ex v a ad. | = 
riff Peas. | or 15,9; or 
a | None 33 25 | 25 | German Nuts, | 27s. 6d. 6d i 3d. None.|4s.6d.| —  ... 500 
Ug None None 800 734 Mond Gas. 4d. & R.V. | 14d. & 2-rate ld. Id.(offi None. ls1ld| . ... 501 
System. peak) 
a | None None 272 | 212 525 1id. 1id. n I | 2s, 7d. KE 502 
M | None. | None. {4,374 |1,730 | 742 - Staffs Slack. | 6s. 3d.- | 44(1)-14d. &| 14d.-4d. lid.J1d. ld. (off 2/8- | Bham & Mid. | 503 
"n: | 361 482 — 90,482/12,005| 1,760 19.100 ns d ld ld. Also fixed EE l x a oie 
, , , , en Ir : . . s. 8d." Corpn. Trams 504 
charge 4- 4d. 
Hu | 12 F. 384 T. | 3,470 | 1,950 | 402 | 4,000 Dabei dos & | 11s. 9d. " Soa 5 2d.-1d. dd. ld. d l | 2s. | Corpn. Trams | 505 
xhaust Steam .-Zd. M.D. pea 
| | | |Unser. Bunkers. Also 10% | -15% R.V. +4d. 
} i None 60 T | 25 25 | | E "m 4d. lid. & ld. ld. None. | 3s. 9d.) — ...... 506 
I | None 7 T. 218 | 603 | 180 |1,150 Slack. 13s. 1d. | 74d. E 2d. & | 44d.(1)-14d. ld. l | 28. 8d.) Weston-super- | 507 
| | + 24d. Mare Tm.Co.2d. 
E | None 95 T 303 | 430 | 780 | n & En ir e zi & 4d.( Pa gU sia 2 (3slld}o — ... 508 
| Shipley. 8 : pea 
i 18 F. '16H. uS 513 | 570 | 894 [Somerset Small.| 13s. 4d. a 2d. & ld 2d. & ld | None. 5 | |... 509 
ul 4F. | 4357. | 194 | 210 | 400 | Washed Peas. ` 14s. 14d. 41d. £5 pe ky £1 per kw 2d. | None. | 3s. 7d.| — ..... 510 
+ +ld. 
y | Nohe 2T. l 25 | | | 44d. 24d. 24d. Mn 2s. 7d] | —.... 511 
1j | None 5T. 1 42 | 90 | Water power. 6d. 2d. 2d. = ions 4s. 8d.| |... 512 
a None. | 561 T. 270 | 292 | 515 | Dry Small. 9s. ` e p. kw 11d. | ld. | None. | 3s. 9d.| |.  ... 513 
2 H. qr. M.D. & 2d 
B, | None. | Nom. | 216 | e | e Northumbee 3i. 14d. 14d. + 25.60.) uu 514 
and Small. l 
| | None. 120 T. 10 | | 100 | Anthracite 30s. 6d. | 2d.-3d 2d | None. ds. 6d.| .  .... 515 
1 H. Peas. l 
AN "m 23 35 "m ste = : is 3d. 2d 2d. None. | 2s. 8d|  .... 516 
4, s O. 380 T 2,782 | 1,200 | 1,350 | 3,320 Slack. 10s. 2d. | 5d., 4d., 3d. | ld. 2d. None. 2s.10d.| Wigan Corpn $17 
46 E. | 
, | 222F. | 34T. 12,071 |2,110 | | 920) ia & | 14d. 14d. am None.|2&6d| ^... 518 
í peak) ' 
| — 65F. |35H.3C. |1,544 | 2,197 4,825 | Midland Nuts. | 16s. 9d. & | 5d., 4id.-34d. 1d. ld. ld. |None. | 2s. 4d! uaa. 519 
1,151 T. | 16s. 6d. shops 34d. 2s. i 
8 | None. 38 T. 353 | 523 850 NortonbillSmi. i 2 Us HA 1). "a t x i dd. Id. | 8s. 6d.) —— ...... 520 
amerton. s, 3d. i 
| | None 151 T. 60 | 143 | 325 | Haigh Yard 19s a 2d. -34d. 2d. -34d. l Th ee — ww 521 
| Lancashire. l to 4/6 
s 43 F. 100 T. 282 | 532 745 Welsh. 20s. Id. 6d. & 4d. £3 per n.r. Same as None. | 38.&/ J... 522 
dE ‘Slack. Oil. |14s.9d. 40s. per ann. 4- 1d. power. l 4/3 
wel IIA ARAN IANA ANA ARARAT AR UA AS 
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BRITISH INSULATED & HELSBY 


Head Office: PRESCOT, LANCS. 


um 


CABLES LTD. 


Works: PRESCOT and HELSBY. 


PRESCOT PILLARS & JOINT BOXES 


Porcelain Insulated Cable Units, Knife Switches and Dust F uses. 
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Supplement to '* THE ELECTRICIAN,” LE n 


February 19, 1915. EI acuit TABLES OF ELECTRICITY 
| | | — 
= 
| 9 
| . Date | Date Resident- Engineer. "ME, 
f | ej 
| acd rius rs | Supply | to which Name of Company or ; Sy stem of s S | A Co , 
[No. m Reet: a: te was i Return is C "die (a) Responsible for (a) Generation and à 2| Voltage. 
| a d dis lati Com- made up. ` oes carrying out (6) Distribution. Ez P . 
| estimated Population.) fenced. | Extensions. È S| § 
| 1914. | a 3 
| 24 È 
523 | WISBECH (11,032) . July, 1914| Dec. 31. | Wisbech Elec. Lt. & | T. Hopper 3-wire ... | - 240 
Power Co. 
524 | WISHAW (25,263) . |Nov.,1905} 1913. | Wishaw U.D.C. S. Williams (a) Bulk supply from Clyde | = 240 & 480 
| | Valley Co. (5) 3-wire d.c. 
525 , WITNEY (3,574) . |Dec., 1900 Dec. 31. | Witney U.D.C. ... | F. G. Curel so ... | 2-wire ... T ae se m 220 
526 | WOKING (and Horsell, Nov.,1890| Dec. 31. | Woking Elec. Supply | . .  .... | 1-phase js v „| © | 100 200 
Addlestone,Chertsey, Bis- ' Co. | 
ley, Byfleet, &c.)(40,000) | l 
527 | WOLVERHAMPTON ... Jan., 1895, Sept. 30. | Wolverhampton Corpn. | (a) S. T. Allen (a) 6,600 v. a.c. 3-ph. (5) 3-wire, & | 50 | 220 & 4407 
(100,867) | | d.c. & 4-wire a.c. 930 & 400% 
528 | WOOD GREEN (49,372) Dec., 1914, Dec. 31. | Tottenham Dist. Lt, .  .... 3-wire ... bue - 240 & 460 
Heat & Power Co. 
529 | WORCESTER (49,000) ... |Oct., 1894; Mar. 31. | Worcester Corpn. .. | (a) C. M. Shaw ... . | 2-ph. a.c. & 3-wire d.c. ' & | 50| 230 & 460™ 
100 & 200 
530 | WORKSOP (18,000) . |Sept.,1901| Nov. 29. | Worksop U.D.C. .. | (a)J. P. Crowther 3-wire ... "m a "ELS 220 & 440 
531 | WORMIT . June,1903, 1913. | Tayside Elec. & Gas | E. A. Stewart 2-wire ... eas sea | 230 
Light Co. 
532 | WORTHING (30,000) ... |Sept.,1001! 1913. | Worthing Corpn. (a) G. Porter 3-wire ... bes -— nox muli: 230 
| 
533 | WREXHAM (18,500) ... Mar., 1901) Mar. 31. | Wrexham Corpn. (a) W. G. Pickvance EX PM. 230 & 460 
534 | WYCOMBE (20,000) . |Aug., 1898) Dec. 31. | Wycombe(Borough) W. E. Brandreth . | 9-wire ... M sa Lus ET 210 & 420 
: Elec. Lt. & Pr. Co. 
535 | YARMOUTH (55,387) ... 1894 | Mar. 31. | Yarmouth Corpn. (a) G. Bryant. (a) 1-ph. & d.c. for traction ... € | 83 | 100 & 200™ 
| (5) 2-wire a.c. 
536 | YORK (82,700) ... . |Apr., 1900 Mar. 31. | York Corpn. ... (a) J. W. Hame T | 3-ph. £3-wired.c. ... -— | € |50, 230 & 4007 
| | 230 & 400% 
537 | YSTRADGYNLAIS,ABER-|Dec., 1910 Glantawe Elec. Lt. Co. | E. Lewis (Man. Dir.) | 2-wire, overhead mains 
| 


CRAVE & CWMTWICH 


AYLESBURY ([11,048].—Station owned by Urban District Council, from which 
supply will be started early in March. Diesel engines will be employed together 
with a three-wire continuous-current system at 440-220 volts. Net area 

" of district is 5-1 square miles. Resident engineer, Mr. W. A. Turnbull. 

BETHNAL GREEN (London).—Provisional order granted in 1899 to Borough 
Council, who have made arrangements with Stepney Borough Council for a 
bulk supply at 6,000 volts, three phase. Contracts for erection of sub-station 
and laying distributor cables have been entered into and supply will be 
available in the summer of 1915. Current will be supplied at 400 volts 3 
phase for power, and 240 volts 1 phase forlighting. Con. Eng., H. W. Couzens. 

BUDLEIGH SALTERTON (1,883].— Provisional Order obtained by Messrs. J. & 

W. Purves in 1911 transferred to Budleigh Salterton Elec. Light Power Co. 

CLIFDEN (Co. Galway). The Rural District Council are applying for a Provisional 
Order. The power would be obtained from two 25 kw. direct-current dynamos 
operated one by water power and the other by gas, supply being given at 
220-240 volts through overhead cables. Storage battery of 230 amp-hours 
will be installed, and 18 lamps of 100 c.p. and 15 lamps of 50 c.p. will be used. 

DONAGHADEE [3,500].—Provisional Order obtained in 1911 by Urban District 
Council The scheme, which is being proceeded with, also provides for pumping 
in connection with water supply to town. ‘Two-wire 220-volt distribution by 
overhead wires has been adopted. Price of gas 5s. per 1,000 cubic feet. Con- 
sulting engineers, Messrs. Wilkins & Burden. 

HAZEL GROVE BRAMHALL (Cheshire) [10,000].— Provisional Electric Lighting 
Order obtained in 1913 by Urban Council. Bulk from Stockport at 6,600 volta 
is under consideration, also possibility of independent generating station being 
erected. Probably three-phase, four-wire distribution, 400-volt motors and 


- ^| 220 & 240 


ELECTRICITY SUPPLY 


230-volt lighting would be adopted. Diesel engine sete, supplying current at 
3,000 volts to sub-stations through overhead feeders, will be used if bulk supply 
is not taken. Underground mains for central areas and overhead for outlying 
districts. Consulting engineer, H. C. Crews. 

HERNE BAY [7,780].—The Herne Bay Gas Go. obtained a private Act in 1913 for 
the supply of electrical energy in the Urban District, and at present has under 
consideration a scheme prepared by the consulting engineers for giving effect 
to the powers. System : Direct-current three-wire, 480 and 240 volts. Generat- 
ing works to be equipped with plant of 150 kw. capacity, and a large battery of 
accumulators. Consulting engineers, May & Hawes, Westminster, SW. — 

HINDLEY [23,000].— Provisional Order, 1901. Urban District Council. Consulting 
engineer, C. Hopkinson. The Order has been extended, and an agreement 
has been entered into with the Lancashire Electric Power Co. for a supply in 
bulk. Application for loan made and local enquiry held. l 

ILKLEY [8,000].—The Urban District Council obtained a Provisional Order in 
1912. A supply is projected for the Urban District of IIkley and the township 
of Middleton (Wharfedale). In July, 1914, the L.G. Board intimated that they 
would sanction a loan as soon as the Board of Trade had approved the generating 
station site. Consulting engineer, Mr. J. W. Speight. No progress. 

ITCHEN (near Southampton).—The consulting engineers have prepared & epn 
embodying a scheme for the establishment by the Itchen Urban District Counc! 
of an electric supply undertaking for the district, and the Council obtained a 
Provisional Order in 1913. Scheme: Direct-current, three-wire, 480 and 240 
volts. Generating works to be equipped with two 60 kw. Diesel generating 
sets and accessories. Mains: 10,000 yds. of distributors and necessary 
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feeders. 62 public lamps. Capital expenditure £14,500. Alternative scheme — 
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DAGENHAM DOCK,! 
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n SUPPLY UNDERTAKI GS. 


COPYRIGHT. 


CONNECTIONS. 33 & | FUEL. | PRICE PER UNIT. | EN 
. 5 | ~ 1 3 —— Meee eee! iz 
| No. in [pepe of a E : 3 | | If Wright RUM Dor hour, (2) first 2 " E | T ] 
à "a B ours, &c. = 
ely aa d | Piw |- | MEE -—- 
: $ | Bags: 85 m | S 2 | per Ton | |. E g Traction and | No. 
| Sag SS age "SBE 3 J£. Class. (delivered : ae en d 
oo B | Q KE: wom $ 3 | B g| fai a > Heating aD E- 5 | Power, an 
25 & d S425 4! RE "is S E = to Lighting. Power. and | 2.5 sa S Price. 
itidir 35 FE R z3 bunkers). Cooking rr E 9 
© CRE © ; . 
| om|Somzenm| s FERET & 8 " E Z | & b 
nos PONE DUE GINE TIENE LEGENDE MIU yr eae ae eee ae QUII | uai o ucc ME MGE IDE! (> 
| None. 76 T 17 44 | | 200 | Oil. 5d | om | 23d ' None. | 3s. | |. 2. 523 
a | OOF, | NIT. | 410) 242 | | dd. | 344 | None. brun T 524 
: | 
| None. 42 T. = A 70  ... ; 140 Welsh 30s. 6d.-5d. 2}d.-14d. | 21d.-11d. 24d.- None. un ad. — 525 
Anthracite. | ] 
| None. 7T 350 ] 645 "T | 1,175 | Somerset Small; Av. 15s. 24d. 4s. i seats 526 
T 62 F. 579 T 8,839 | 6,268 | 750 |7,150 | Washed Slack. e" od.(1)-2d. ME a 1d.-id. ld. E 2s. 6d. Corpn. Trams 521 
NN | Also 15°, | R. v em | : 
" T | wus | 300 Gas. ; 5d. | 2d | 2 25 wise 523 
"E | 49 E.| 443T 2.316 1,489 175 3355 ae p in (6d. oum &,  21d..ld. | Id. 1d. a 2s. 3d., B.E.T. Co., 2d.- , 529 
" | : lac s. "5 | peak) 14d. 
4 | ‘Also 15% | RV.M. | d ; 
" 35 E. 287 5 534 | 349 | 544 , Nutty Slack. | 7s. 64d. | 4d. lid. & 2-rate: Id. 1 None. | 3s. 4d.  ...... 530 
1H. | | 4d.-ld. | 
None. None. 28 | 40 Scotch 17s. 6d 6d. 2d. | 2d. fas None 38 " X 531 
| Anthracite. | | | 
| MOF. | 3457. | 284! 481 | 804 Welsh 19s. 8d. | 5d. & 44d. lid. | — Hd |. pues 354d| ^... 532 
| Thro’ & Thro’. | 20s. | 
| None. | 275T 394 | 494 , 195! 759 | Rough Slack. 9s. 3d Sd. — 24d.-14d Sume as power. | 1 | 2s. 6d.| Wrexham & Dist. 533 
| Also 15°, | R.V.+4d | Trams 
T 12 F. : 381 T | 1,130 Rough Slack. )- | | — 934 
T 80. | 560T 455 | 2,850 Slack, 13s. 5d. | | |3s.4d.! Corpn. Trams, | 535 
85 F. | 78 H | | Hard Steam & , 168. 4d. 14d. 
| Navigation. 21s. | 
se 72 E. 257 T 2,750 | 400 7,400 | Rough Slack. | 10s. 9d 34d. & 3d., 1}d.-,%d. | 114. flat. 2  2s.1d., Corpn. Trams, | 536 
36 O. | 7d.(1)-14d., 1-2 
o" | 20 F. &34d. -1d2- r.' Also 10% R R. V. --1d. 
, $ | e do. 5 L ]4&6d| —— 


5 SCHEMES PROJECTED, &c. 


for a bulk supply: Alternating current, 240-volts, single-phase. Capital 


mr expenditure £9,500. Consulting engineers, May & Hawes, Westminster, S.W. 
pu JERSEY.—The Jersey Gas Co. have in projection a scheme for supplying electricity 
ose throughout the town of St. Helier. The scheme, prepared for the company by 


their consulting engineers, is on the direct-current three-wire system at 480 and 
240 volts. Two generating sets of 200 kw. capacity with battory of accumu- 
" lators are being installed. C PEA engincers, May and Hawes, Westminster. 
st KINGSWOOD [12,000).—Provisional Order was obtained by Kingswood Electric 
t Supply Co., Ltd., in 1904. Site for generating station now being acquired. 
ndo Consulting engineer, J. Herbert Edwards. 
LYTHAM.—The Urban District Council obtained a Provisional Order in 1913 and 
& conditional agreement has been entered into with St. Anne's Urban District 
a “| Council for a supply of electricity in bulk. 
MACCLESFIELD (34,608].—A Provisional Order was obtained in 1911 by the New 
Electricity Co. of Macclesfield, and supply is now givon on the d.c. 3-wire 
di system at 230 and 460 volts. 
5S. MOHILL.—A small station supplying continuous-current on the two-wire system at 
i. 110 volts is now in operation. Steam and gas engines are used with a 60-cell 
ug. E.P.S. battery. The station is owned by Mr. C. E. Cope. 
| NAVAN | 4,0001.—Provisional Order granted to Urban District Council in 1910. 
et A Site for generating station has been obtained. A continuous-current two-wire 
x! system with overhead mains is to be adopted. Price of gas 5s. 6d. per 1,000 


lj l 


ynder 


hi cubic feet. Consulting engineers, Messrs. Wilkins & Burden. 

N` ORMSKIRK [7,407].—Provisional Orders 1900 and 1910. Urban District Council 
Wi have transferred powers to the Ormskirk Electric Supply Co., Ltd., which has 
5 established works, and energy is being supplied. Gas by company at 3s. 3d. 
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Telephony, &c. 


PORTARLINGTON [1,900]. —A company has been registered with a capital of 
£3,500. No provisional order but direct current supply (overhead wires) at 
200 volts was commenced in June, 1914. 


PORTRUSH [2,500).—A Provisional Order was obtained by the Urban District 
Council in 1913. — A scheme has been drawn up for a direct-current supply 
at 220 volts; Diesel engines will be installed, but no definite work commenced. 


THORNTON (Lanes.) [4,669].—The consulting engineers have prepared a report 
embodying a scheme for the establishment by the Thornton Urban District 
Council of an electric supply undertaking for the district, and the Council 
obtained a Provisional Order in 1914. Scheme: Direct-current, three-wire, 
500 and 250 volts. Generating works to be equipped with 50 kw. suction gas 
generating sets and accessories. Mains: 4,900 yds. of overhead feeders and 
6,800 yds. of underground distributors, 50 public lamps. Capital expenditure 
£9,850. Consulting engineers: May & Hawes, Westminster, S. W. 


WHITWORTH.—The Urban Council have arranged to obtain a supply in bulk 
from Rochdale. L.G.Board enquiry held but sanction not yet been obtained. 

WISBECH [10,000]. —Provisional Order granted in 1901 to Corporation, but as 
an application for sanction to a loan was refused by the Local Government 
Board, an amending Order was obtained in 1906 to the Corporation, who have 
transferred their powers to the Wisbech Electric Light & Power Co. Gas by 
company at 4s. ; street lamps £3. 6s. ; incandescent £3. 10s., less 5 per cent. 


WOODBRIDGE ([4,623].—The streets in this town are being lighted electrically 
by the Woodbridge & District Electric Light Co. There are no statutory 
powers. Details not available. 


Manufacturers of 


ELECTRIC CABLES & WIRES - 


INSULATED WITH :— 
Vulcanised Rubber, 
Mulcanised Bitumen, 
Impregnated Paper, 
Paper and Dry Air. 


Lighting 
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Adhesive Tape. 


MADE AT WOOLWICH 
WORKS. 


Establ. 1858. 
Over 3,300 Employees. 


0°15 sq. in. 3-phase Cable. 0'26 sq. in. Concentric Cable 


Disconnecting Fuse Box. 


CABLES, WIRES, JOINTING MATERIALS, JOINT BOXES, etc. 


Price Lists and Particulars from 


s SIEMENS BROTHERS & CO, LTD. 2 


WOOLWICH, LONDON, S.E. | 


— -—— 


Home Branches: Indian and Colonial Branches: 
BIRMINGHAM.-- Central House, New Street. CALCUTTA. - Clive Buildings, Clive Street. SYDNEY. —42. Bridge Street. mee 
BRISTOL. - 30. Bridge Street. BOMBAY.--Rampart Row. MELBOURNE. —Dominion Chambers, 59-61, William Street. 
CARDIFF.- 89, St. Mary Street. MADRAS.-—4. McLean Street. WELLINGTON (N.Z.).-- A. & T. Burt, LtD., Courtenay Place. | 
GLASCOW.— 6^. Waterloo Street. SINGAPORE. —1. 2. 6 and 9, Winchester House. DUNEDIN (N.Z.).--A. & T. Burt, Lro., Stuart Street. 
MANCHESTER. -196, Deanseate. | PENANG. 6, Beack Street. AUCKLAND (N.Z.).-- A. & T. Burt, Lro., Customs Street, West. 
NEWCASTLE-ON-TYNE.- -64-68, Collingwood Buildings. RANGOON. —Balthazar's Buildings, Shafraz Road. MONTREAL. —Transportation Building. " | 
SHEFFIELD.—22. High Street. JOHANNESBURG. —Siemens' Building. TORONTO. -- Standard Bank Building. 
SOUTHAMPTON.—46, High Street. CAPE TOWN. —7 and 11, Waterkant Street. WINNIPEG.—707, McArthur Building. 
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Address: 1, 2& 3, SALISBURY COURT, FLEET 


BRITISH INSULATED & HELSBY CABLES, 


nm ns. ELECTRICAL CABLE MAKERS AND ENGINEERS. * Ltd, A 


Works : PRESCOT and HELSBY. | 
Head Office: PRESCOT, LANCASHIRE. 


[monium ur 
ee Cables 2 


CHARLTON, LONDON, S.E. 


MAZDA LAMPS ARE BRITISH MADE IN 
RUGBY, ENGLAND. 


Each glass bulb contains the results of the Laboratory 
Work of the World's ablest Lamp Experts, 


l | o less than thirty years has. ompetitive prices have always ound mechanical design, abso- 
been spent in making N.C.S. been a watchword, but we lute dependability and accuracy 
Instruments the finest dcs: have not let the quality of | have always been SIARTER 

construction suffer. with N.C.S. AM 


money can buy. 


ELECTRICAL MEASURING INSTRUMENTS. 


NALDER BROS & THOMPSON » Ltd., Head Office & Works, 97a, DALSTON LANE, LONDON, N. ES. 
Wires: OCCLUDE, KINLAND, LONDON, 


—— 


'PHONE: DALSTON 2385 G lines). 


HENLEY’S | CABLES |} 


are’in use in all parts of the British Koipire We manufacture ps 


every kind, from Mer smallest to the larase, Let, us iren loi m 
| t EIES 
eser PA ls 1 ^. e A * M ra d 


Ks Co., Lt. 


RET LA 
Im Vu «s 


—— 


j ee vW. T. HENLEY'S TELEGRAPH WOI 
RESF. ai (o Pee "ids diomiield. aeei enda Ed 


h 


———— 


y o OLDEST WEEKLY JOURNAL OF ELECTRICAL ENGINEERING, "INDUSTRY S SCIENCE & FINANCE. Ae | 


| Manufacturers of Paper, m and Rubber Insulated Cables, x B 


`i 


| 
i 
| 
i 


——— 


. THE ELECTRICIAN, APRIL 2, 1915, 


CLARKE, CHAPMAN & CO, 


Victoria wors, GATESHEAD. ~ 
General & Electrical Engineers. & Boilermakers. 


Contractors to | 


| « | 
ADINIRAR TY, CATALOGUES, 
WAR OFFICE, ; GLE 
COLONIAL and I Sn ^ 
FOREIGN APPLICATION. 
GOVERNMENTS.. - 
Telegrams : A es pun ? ! Rs 
CYCLOPS GATESHEAD. ` XL oa Ph | z EE ee LONDON OFFICE: 
Telephones: E tk u A SRE A | | abe e 
1070-1078 CENTRAL jt AD 50,Fenchurch St..E.C 
NEWCASTLE, | —————————————————- >— Telegrams $? Cvctoes FEN LONDON, 


187 CITY. ` l ELECTRICALLY-DRIVEN THREE-THROW | PUMP, Telephone : 4251 AVENUE. 


Telegraph & India Rubber Works, Ltd. 


E n0 umm 
31, LOMBARD ST., E.C. |. MILLWALL DOCKS, 
(Established 1860.) ` LONDON, E. 


PURE TAPE | HOOPER’S VulcanisedIndia Rubber 


“ANTI-SULPHURIC’! 


ENAMEL. 


Se un | | Cables for Electrical Work main- 
‘ . : í AND ST RIP, | tain the highest quality, and their 
The only reliable material for protecting &c., &c. , durability has been proved. 


Metal, VVood, &c., from the destructive Telegrams : LINEAR London, Telephone : 1169 Avenue and 84 East. 
action of Sulphuric Acid and other aes ERE 
Chemical Fumes. 


~ 


Sole Man ufacture?s— | 


GRIFFITHS BROS. & cO., BERMONDSEY, LONDON, S.E. 


ELECTRIC 


———— CONDENSERS 
BEAUMONT'S 8 " RAPID" CENTRIFUGAL PUMP. | 


will pump any thick. hot, heavy or sedimentary liquid, FOR ALL PURPOSES. 
RE very reliable In action. 
" vis rp Se ee tres CONDENSERS FOR HIGH-TENSION AND WIRELESS WORK. 
"WIE rf FE eo ik aie || High-Class Condensers for Telegraph and Telephone Lines. 
1 Ed STANDARDS OF HIGH PRECISION. 


Suction and Delivery, 1” 
Pump with 2 Pulleys 1 E 


8 
PEL 0/9 045 
Je | 10- 18 iss ip^ E 

150 | 189 


Gallons per Minutes. 


BEAUMONTS, LTD., pump Works, STOCKPORT, Eng. | Mansbridge & Rolled Telephone Condensers. 


Telegrams! Puwrs STOCKPORT, 


Sole Makers of A. L. Dearlove's Patent Artificial Line. 


Yol. LXXIII. of “THE ELECTRICIAN" 1 048 pp. v In td cloth) 


Price 17s. 6d. ; postage U.K. 1s. extra, abroad, 2s. 6d. 


CASES FOR BIN DING. Pi2.; post free 2s. 3d. | THE TELEGRAPH CONDENSER Co., Ltd., 


“THE ELECTRICIAN? PRINTING & PUBLISHING COMPANY, LIMITED, VAUXHALL STREET, KENNINGTON OVAL, LONDON, S.E. 


CONTRACTORS TO THE ADMIRALTY. 


, à and 3, Salisbury Court, Fleet Street, Londo 
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ilvertown Instruments 


RAYMOND - BARKER TWO-TONE 


VIBRATING TRANSMITTER 


An improved Telegraphic Transmitter 

suitable for either Acoustic, Visual 

or Recording Receivers. In addition 

to conductive signalling it can be 

used for inductive signalling during 
cable repairs, &c. 


EET 
THIS INSTRUMENT HAS BEEN ADOPTED BY SEVERAL 


GOVERNMENTS AND MANY OF THE LEADING 
CABLE COMPANIES. 
| 


| FURTHER PARTICULARS AND PRICES ON APPLICATION. 


The India Rubber, Gutta Percha and Telegraph Works Co., Ltd. 


"s : Head Offices: . Works: 
106, Cannon Street, London, E.C. (The Silvertown Company.) Silvertown, London, E. 


|| | THE DUDDELL THERMO-AMMETER. 


A robust pivoted instrument for 


accurately measuring currents of any 


frequency or waveform. It will stand 


large overloads. 


Accuracy 0'5 per cent. 


It is widely used for telephonic 


and wireless telegraphy measurements. 


Write for List E. I26 giving full particulars. 


The Cambridge Scientific Instrument Company, Ltd., 


CAMBRIDGE, ENGLAND. 


Makers of Electrical Instruments of every description. 
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CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
IN “THE ELECTRICIAN.” 


_ Advertisers are entitled to entriesin this List FREE OF CHARGE according to the size and series of their Advertisements. 
Additional entries are made at a low charge, particulars of which will be forwarded on application to ~ The Publisher.” 


Bold Type entries or additional matter can also be arranged for with the Publisher. 


Agents (Electrical) PAGE 

Jenkins, R., 57, Bishopsgate, London, E.C. *00e606*06006050090856095852^2200960€0*902088€9€ — 
Agent for Joseph Sankey & Sons 

‘Livingston, J., Ltd., 30, Great St. Helens, E.C. ...... TET ER uud — 
Agents for j. P. Devine & Co., Buffalo 

Quicke (C. F.) & Co., 301 and 303, Euston-road, London, N.W...... Geste add. — 
Agents for Messrs. Connolly Brothers 

Robinson, Lionel, 3, Stapl» Inn, London, W.C. pad duse etc SUPP 197 


Accessories (see also FITTINGS, SWITCHES, &C.) 
Benjamin Electric, Ltd, 1A, Rosebery-avenue, London, EC. Xs php EUN — 
British Thomson-Houston Co., Mazda House, Upper Thames- street, London. EC. 1 
Dorman & Smith, Ltd. (Head Office & Works), Ordsal Electrical Wonka; Meo. 15 
General Electric Co., 67, Queen Victoria-street, London, E.C. ........ ee 17 
Lundberg (A. P.) & Sons, 447-487, Liverpool-road, London, N............. es — 
Reyrolle (A.) & Co., Hebburn-on-Tyne. .... ccc cece cece ccccecoececeere Supp. 200 
Siemens Brothers Dynamo Works, Upper Thames-street, E.C. ....Supp. 194 ud 20 
Simplex Conduits, Ltd., Charing Cross-road, London, W.C. ....... eee Supp. 195 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C.. 18 


Accumulators (see also BATTERIES) 
Chloride Electrical Storage Co., Clifton Junction, Manchester; and 39, Victoria- 


ss... eeoevnevee 


Street, SW. vavev vei aiis yen es Eee yee er Ra en Y re . 
D.P. Battery Co., Bakewell, Derbyshire rM — 
Edison Accumulators, Ltd., 2 and 3, Duke-street, Piccadilly, W ............-- — 
Elec. Power Storage Co., 4, Ct. Winchester-street, E.C., and Millwall, E., London — 
General Electric Co., 67, "Queen Victoria-street, London, E.C. ........e esee 17 
Hart Accumulator Co., Marshgate-lane, Stratford, London, E... .............. 4 
Tudor Accumulator Co., 3, Central Buildings, Westminster, London, S.W., and 
Dukinfield, near Manchester....... sees DESC CERE NU AORTA n t . — 
Alternators (see also TURBO-ALTERNATORS) 
British Thomson-Houston Co., Rugby (England), and Branches........... we d 
Crompton & Co., Chelmsford ; and Salisbury House, London Wall, E.C......... — 
Elec. Construction Co., Wolverhampton, & Dashwood House, New Broad-st., E.C. — 
General Electric Co., 67, Queen Victoria-street, London, EC. ... sess 17 
Johnson & Phillips, 12. Union-court, Old Broad-street, E.C. ; and Charlton, S.E. i 
Lancashire Dynamo & Motor Co., Trafford Park, Manchester...... sees vua Vm 
Mather & Platt, Ltd., Park Works, Manchester........ eee Sepa pa A — 
Parsons (C. A.) & Co., Heaton Works, Newcastle-upon-Tyne........... esee 21 
Vickers, Limited, Sheffield ; and Vickers House, Broadway, London, SW. .... — 
Aluminium (Cables, Connections, Castings, &c.) 
British Aluminium Co., 109, Queen Victoria-street, London, E.C....... iteivcs =< 
Dick Kerr & Co., Abchurch-yard, Cannon-street, London, E.C. .....eeuesceceee — 
Antimonial Lead 
Pass (C.) & Son, Bedminster Smelting Works, Bristol.. Kurietartasg x kker 74 
Arc Lamps, Flame, Open, Enclosed, &c. (sce M METAL L axes) 
Crompton & Co., Chelmsford ; and Salisbury House, London-wall, E.C.. e — 
Genera] Electric Co., 67, Queen Victoria-street, London, E.C. .....s.esssasoeo 1 


: 7 
Johnson & Phillips, 12, Union-court, Old Broad-st., E.C.; and Charlton, S.E.. 1 
Arc Lamp Couplings, Winches, &c. l 


General Electric Co., 67, Queen Victoria-street, London, E.C. .....ssneesesese 

Johnson & Phillips. 12, Union-court, Old Broad-st., E.C. ; and Charlton, S.E.. l 

London Electric Firm, Croydon............. iac xa Rau qo c CIA 9 anc QOR Was 6 
Asbestos 

Willcox (W. H.) & Co., 38, Southwark-street, London, S.E. ............. eese 3 


Auctioneers and Valuers (Mechanical) 
Wheatley Kirk, Price & Co., 46, Watling-street, London, E.C. ; and Manchester 
and Newessstleone*TvrBcy $a xsv E ne De Ra a RR € hs OR CE e ELLE D 


Automatic Telephones 
British Insulated & Helsby Cables (Ltd.), Prescot, Helsby, Liverpool. ......... 1, 26 
Siemens Brothers & Co., Woolwich, London, S. E. 9 
Westem Electric Co., Norfolk House, Victoria Embankment, W.C.; and North 
Woolwich «9v hw rr ee add ese dE osea uid us V Sed AA CR E — 


Batteries, Primary and Secondary (see also ZINcs) 
Chloride Electrical Storage Co., Clifton Junction, Manchester: and 39, Victcria- 
SIrBP t. S.W, Ce ow ek ko FAS EA AE AO EA RD € OPES RC ACA RON ROC GRE ERO 
D.P. Battery Co., Bakewell, Derbyshire............eceeeeeeeee eee — 
Edison Accumulators, Ltd., 2 and 3, Duke-street, Piccadilly, W. ........ esses — 
Elec. Power Storage Co.. 4, Gt. Winchester-st., E.C., and Millwall, E., London.. — 
Hart Accumulator Co., Marsheate-lane, Stratford, London, | ATTE 4 
Siemens Brothers & Co., Woolwich, London, S. By «ves osa iex xv 9 
Tudor Accumulator Co., 3, Central Buildings, Westminster, London, S.W.; and 
Dukimheld. near ManchestBEa cseos ves OEa ne ar Re EPA RC ae Rea De Re Rl — 
Western Electric Co., Norfolk House, Victoria Embankment, W.C. ; and North 
Woolwich ..sesssesseso pidad que ee d "wn acum Spi Coma died — 


Bells and Signals 

British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 26 

British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-strest, 
London, E.C.; and Beeston, near Nottingham Cie A Peace Wale Sean 

General Electric Co, 67, Queen Victoria- -strest, London, E.C. .........-. s. TF 

Siemens Brothers & Co., Woolwich, London, S.E.. 

Western Electric Co., Norfolk House, Victoria Embankment, W.C.; and North 
Woolwich 


Belting 
MS (W. H.) & Co., 38, Southwark-street, London, SE. ................. jur. “ad 


Blowers 
Keith (James) & Blackman, 27, Farringdon-avenue, London, E.C.............. — 


Boilers (Water-Tube) 
Batcock & Wilcox. Oriel House, Farrinedon-street. London, E.C..........sLusee — 
Clarke, Chapman & Co., Gateshead-on-Tyne and 50, Fenchurch-st., London, E.C. 2 


Carbons 
Genera! Electric Co., 67, Queen Victoria-street, London, E.C. 17 
Dre & Prllirs, 12. Unior.-court, Old Broad-street, E.C. ; and Charlton, SE. 1 
iemens Bros. & Co , Wcolwich, London, SE. .. 9 


Cables (Artificial) 
Telezraph Condenser Co., Vauxhall-street, Kennington Oval, London, &SE...... 2 
Tinsley (H.) & Co. Eldon Park Works, South Norwoo London, S.E.. ee eee 2 = 


e«»a*9292929992298492099* eae ee 


à € e ? * 9» B * * 9$ 6 9 * * c» € 


"weoc*s06€*9*92306669»208225205^529:€6069292562295 . 


Cables and Wires and Cable Accessories PAOB 
Armorduct Mfg. Co., Ltd., Farringdon-avenue, London, E.C. ..........Supp. 199 
British Aluminium Co., 109, Queen Victoria-street, London, | A RE Sata uds 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Llverpool........ 1, 26 
Connolly Brothers, Blackley, Manchester. London AEn: n F. Quicke & Co., 

301 and 303, Euston-road, N.W: $*0*29.06006000509*3-2G54980426(092906 esectassccccocc / "77 
General Electric Co., 67, Queen Victoria-street, London, EC.. One gn Eu da ~ AZ 
Glover (W. T.) & Co., Trafford-park, Manchester......... ces ee ee eere — 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, 


E.C., and North Woolwich «sav ees ke hr uy eke i rrr rh aa riy wa ere eee | 
Hooper’ s Telegraph & Indiarubber Works, 31, Lombard-street, London, EQ ua -2 
India Rubber, Gutta Percha and Telegraph Works Co., Silvertown, London.. 13 
Johnson & Byler 12, Union-court, Old Broad-st., E.C. ; and Charlton, SE... e 1 
London Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C......... 4 
Siemens Brothers & Co., Woolwich, London, SE. .........eceeee ees. 9 
Union Cable Co., Dagenham Dock, Essex. — 
Nen Electric Co., Norfolk House, Victoria Embankment, W. C.; ; “and North 

fa’o] L1G (o) » oa a n a 


Carbon Filament Lamps (see METAL LAMPS) 


Castings and Stampings 
Clifford (C.) & Son, Birmingham .................. e. Vua Mawes cod Rcs. eo 
Sankey (J.) & Sons, Albert-street Works, Bilston, Staffs............ eee — 
Showell (E.) & Sons, Ltd., Stirchley, Birmingham (Sole Agent: Lior.el Robinson, 
3, Staple Inn, London, W.C..csccccccecccccccecccscecscscsccevsees Supp. 198 


Centrifugal Fans 
Keith (James) & Blackman, 27, Farringdon-avenue, London, EC............. — 


CO, Recorders 
Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.... 13 


Circuit Breakers 
British Thomson-Houston Co., Rugby (England), and Branches.......... 11 
Dorman & Smith, Ltd. (Head Office & Works), Ordsal Electrical Works, Salford. 15 
Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, 


*"-.6*0609080900€6805000008820006006060050€8900?€25000690€808*95219^2*2069 


London, E.C.; and Ponder's End ........ eee MAG EY Supp. 200 
Ellison, George, Victoria Works, 17 and 18, Warstone- Jane, "Birmingham kic(ex. e 
Ferranti Limited, Central House, Kingsway, W.C., & Hollinwood, Lancs Supp. 193 
General Electric Co., 67, Queen Victoria-street, London,E.C. .........- seesaw’ d 
Record Electrical Co., Caxton House, Westminster, London, SW. ............ — 
Reyrolle (A.) & Co., Hebburn-on-Tyne LUE RANG EMI RR fe AE Ea coe . Supp. 200 


Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W. 
Supp. 194 and 20 


Condensers (Electrical) 


British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool . . 1, 26 
Isenthal & Co., Denzil Works, Neasden, London, N.W. ........... eese upp. 196 
Muirhead & Co., Ltd., 7, Carteret-st., Westminster, SW. ; and Elmers End, un 16 
Siemens Brothers & Co., Woolwich, London, S.E. «versi e Oh Roh n ER s 


Telegraph Condenser Co., Vauxhall-street, Kennington Oval, London, &E...... 2 
Tinsley (H.) & Co., Eldon Park Works, South Norwood, London, S.E. ......... — 


Condensing Plant, Air Pumps and Compressors, &c. 
Allen (W. H.), Son & Co., Bedford, and Queen Anne’s-chambers, London, SW...  — 
Clarke,Chapman & Co. ,Gateshead-on-Tyne, and 50,Fenchurch-street.London,E. C. 2 
Devine (J. P.) & Co., Buifalo. Agents:—Livingston, J., Ltd., 30, Great St. 


Helens, London, E.C. capa as schau eel OE alas WG SR PRONTA OR RE DACR ae — 
Conduits, Wiring Systems and Accessories 
Armorduct Mfg. Co., Ltd., Farringdon-avenue, London. E.S. ..... vee. Supp. 199 
British Thomson-Houston Co., Mazda House, Upper Thames-st, London, E.C..... | 
General Electric Co., 67, Queen Victoria-st, London, E.C. ...... eses ieee 17 
Siemens Brothers & Co., Woolwich, London, SE.. cc. cece ere e cere ceencens 9 
Simplex Conduits, Ltd., Charing Cross-road. London, W.C. ........... ,. upp. 195 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C......cececeeces 18 
Controllers (see also Moror STARTERS, SWITCHES, &C.) 
British Thomson-Houston Co., Rugby (England), and Branches...........-. TED 
Electric Control Ltd., Bridgeton, Glasgow 1.0... cece cece eee cee erence eeceees — 
Ellison, George, Victo: ‘ia Works, 17 and 18, Warstone-lane, Birmingham ...... 12 
Ferranti Limited, Central House, Kingsway, W.C. & Hollinwood, Lancs. Supp. 193 
Generai Electric Co.. 67, Queen Victoria-street, London, E.C. .....-sseeeeenee 17 
Henley's Telegraph Works Co., Ltd., Blomfield-street, London, E.C. ....eeeees I 


Igranic Electric Co., 147, Queen Victoria-street, London, E.C., and Bedford. .... 18 
Convectors (see HEATING APPARATUS) 


Cooking Apparatus 
Bastian Electric Heating Syndicate, 185, Wardour-st, London, W. ..........* . 26 


Belling & Co., Derby-road. Edmonton, London. N. ........... e eeeernnnn nr — 
British Electric Transformer Co. Works and Offices: Hayes, Middlesex .....- 18 
British Prometheus Co., Salop-street. Works: Birmingham and London..... e — 


Electric & Ordnance Accessories Co., Zheston-road, Aston, Birmingham .. 


Ferranti Limited, Central House, Kingsway, W.C. & Hollinwood, Lancs.. . Supp. 193 

General Electric Ce., 67, Queen Victoria-street, London, E.C. ........ lees 

Simplex Conduits Ltd., Garrison-lane, Birmingham ; and London ...... Supp. 195 
Cranes (Electric) 

Babcock & Wilcox, Oriel House, Farrinedon-street, London, E.C.......eeeeere — 

British Thomson-Houston Co., Rugby (England), and Branches....... ci vevuw Al 
Crane Motors 

British Thomson-Houston Co., Rugby (England), and Branches............ (x dH 

Cromptor & Co., Chelmsford ; and Salisbury House, London-wall, E.C......... = 

Elec. Construction Co.. Wolverhampton and Dashwood House, New Broad-st., EC. — 

Lancashire Dynamo & Motor Co., Trafford park, Manchester... .... leeren 


Siemens Brothers Dynamo Works, Caxton House, Westminster, S.W..Supr. pe & 20 
Vickers Limited, Sherheld ; and Vickers House, Broadway, London, SW. ... 
Dynamos, Turbo-Dynamos (sce also ALTERNATORS & TURBO- 


ALTERNATORS) ; 
British Thomson-Houston Co., Rugby (England); and Branches...... vanes. ud 


Crompton & Co., Chelmsford; and Salisbury House, London-wall, E.C... — 
Elec.Construction Co. Wolverhampton; and Dashwood House,New Broad-st., EC. — 
General Electric Co., 67, Queen Victoria-street, London, E.C. ........ eee 1? 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. ex IS 
Lancashire Dynamo & Motor Co., Trafford-park, Manchester...» Pra bee Ey o 
Mather & Platt, Park Works, Manchester Sais Giada A RUE Sa OA d aar d gud ade mm 
Parsons (C. A.) & Co., Heaton Works, Newcastle-upon-Tyne............ sese 2l 
Siemens Brothers Dynamo Works. Caxton House, Westminster... Supp. 194 and 20 
Vickers Limited, Sheffield : and Vickers House, Broadway, London, SW... = 


Engineers’ Stores, Tools, &c. | 
h Works Co., Silvertown, London, E.... 13 
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DORMAN 
& 
SMITH, Ltd., 


Ordsa! Electrical Works, 
SALFORD, 
MANCHESTER. 


FACTORY PATTERN 


PATENT “DAMPER” FUSES 


DESIGNED TO MEET HOME OFFICE 
RECOMMENDATIONS. 


All metal work protected. 
Shock-proof. 


(ASK FOR LIST.) 


Classified Index to Electrical Trades—cContinued. 


Insulating Material 


Electric Vehicles PAGE 
Edison Accumulators, Ltd., 2 & 3, Duke-street, Piccadilly, W................. — purs ums J 189, Central-street, London, E.C............. eee eee PE ERACEENS 
General Vehicle Company, Im l House, Kingsway, London, W.C... ae = Lacquer Co., Ltd., 98, Bradford-street, Birmingham re ree oe. — 
Wolseley Motors, Ltd., dele Pa Birmingham............. PE PE — Pia Rubber. Cutta Percha & Telegraph Works Co., piventoen: Tondon; E. 13 . 

Siemens Brothers & Co., Woolwich, London, S E.. ORE EEE . 9 

Electrocardiograph Spicer Brothers, 19, New Bridge-street, London, EC.. Divae -— 
Cambridge Scientific Instrument Co., Ltd., Chesterton-road, Cambridge, Eng... 13 Syrolit Limited, Stroud, Gloucestershire. Sales Office : 67, Mark-lane, 

Enamel London, E.C. ^.*9«4€*9099923285^?050*2950€876*'28$9 eeeee ee oeseoe¢e [E E E E — 
Griffiths Bros. & Co., Macks-road, Bermondsey, London, S&E.............. -..2, 6 | Insulators (PORCELAIN, &c. ) 

British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ...... 1. 26 
Canadian Porcelain Co., Ltd., Hamilton, On tarlo auc cede sity dees eae Y rrr x 5 


onina Furniture & Electrical Fittings Manufacturers’ Association (J. Macintyre 


Ltd. ; Gaskell & Grocott; Bullers Limited), ves fie : Sede iP to j ` 
ndon Wa ndon, 


India Rubber, Gutta Percha & Telegfa 
t. Pancras, London ; and Manchester... - & Co., 
3 Henley's (W. T.) Telegraph We Works Co., Blomfield-street 


Wells (A. C.) & Co., 99, Midland-road, 


Willcox (W. H.) & Co., 38, Southwark-street, London, &.E........... eese es s 
E.C.; and North Woolwich .......... ecc eene S | 
Fans (see also BLOWERS and CENTRIFUGAL Fans) India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E.... 13 
British Thomson-Houston Co., Rugby (England); and Branches............. 11 ohnson & Phillips, 12, Union-court, Old Broad-st., EG; and Charlton, SE... 1 
Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, Broth gi Co. ae h. Lond r SE , , 9 
London, E.C. ; and Ponder's Bnd.....ccccscccccccncccccccccscerncs Supp. 200 iemens Brothers oolwic noon, lcd A M E ae 
General Electric Co., 67, Queen Victoria-st., London, E.C, .-...« seee- siste 17 | Instruments (Ammeters, Voltmeters, Recorders, &c.) 
Keith (James) & Blackman, 27, Farringdon-avenue, London, E.C......4 vs — Cambridge Scientific Instrument Co., Chesterton-road, Cambridge, England.. 13 
Marelli (Ercole) & Co., 19-20, Garlick-hill, Queen Victoria-street, London, E.C.. 6 Crompton & Co., Chelmsford ; and Salisbury House, London-wall, EO. is — 
Simplex Conduits, Ltd., Charing Cross-road, London, W.C. ...........-.- Su upp. 155 Elliott Brothers, eal Buildin Tothill-street, Westminster, London, S.W.. 3 
Siemens Brothers Dynamo Works, Caxton House, Westminster. . Supp. 194 and 20 Everett, Co., 115, Victoria-street, Westminster, SW.; and 
Sulzer Brothers, Winterthur, Switzerland. London Office : 30, Norfolk-st., W.C. Collindale ever ie Hendon, N. ND a ee Bad 12 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C. PNE RER aT eat 18 oe Mid A ay Works, , Chiswick London, uae — d $us 53 
Fittings for Electric Light erranti Lim ntra] House, Kingsway, ollinwoo ancs. upp. l 
General Electric Co., 67, Queen Victoria-st., London, E orla autas aat i 
Benjamin Electric Ltd., la, Rosebury-avenue, London, E.C. . n India Rubber, Gutta Percha & Telegraph Works Co., Silvertcn, London, E.... 
W.; and Elmers End, Kent H 


Muirhead & Co., Ltd., 7, Carteret-st., Westminster, S. 
Nalder Bros. & 1 hompson. 97a, Dalston-lane, London, N. 
Park Royal Engineering Works, Park Royal, London, W. ........... eee 


66909879 0990950*9»92599060*29 


British Thomson-Houston Co., Mazda House, 77, Upper Thames-st., E C.. TOU 1 
Dorman & Smith, Ltd. (Head ‘Office & Works), Ordsal Electrical Works, Salford 15 


a & Swan, TA E Light Co., 123-125, Queen ae SOS 506 
ndon, and Ponder's End isse rx En coud eens Eriu upp. ; 
General Electric Co., 67, Queen Victoria-st., London, EC. - ..... «essere D. elu Newton Avene Wor N e e aa Ur Me 
Siemens Brothers Dynamo Works. Tyssen-st., Dalston, N.E....... Supp. 194 and 20 Siemens Brothers & Co., Woolwich, London, S.E. : DA any ae 
Simplex Conduits, Ltd., Charing Cross-road, London, W.C.  ..........-. Supp. 195 Tinsley (H.) & Co., Eldon Park, Works, South Norwood, "London, S&E......... zt 
Sun Electrical Ca., 118-120, Charing Cross-road, London, W.C.. SUN QE sieas 18 Weston Electrical Instrument Co., Audrey House, Ely-place, E. Coe cae — 
Fuses and Fuse Boxes White Electrical Instrument Co., 2 and 4, Gloucester-street, Clerkenwell, E.C... — 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool ...... 1, 26 | Insurance 
Dorman & Smith, Ltd. (Head Office & Works), Ordsal Electrical Works, Salford 15 London & Lancashire Fire Insurance Co., 45, Dale-street, Liverpool; and 155, 
Electric Control Ltd., Bridgeton, OlasgoWi oi cesa ates «SoS OPERE LE EE. e ES Leadenhalbstreet, London, ECs 24544 ves hora R I ROC be eee QU caer 
Eetrenti Lomited. Central err VU eus a Lancs. Supp. 193 Phoenix Assurance Co., 19 and 70, Lombard-street, London, E.C.......... ss. 6 
nera ectric 6 ueen Victoria-s ndon, E. "c pP 1 Library (Technical Circulating) 
' Glover (W. T.) & Co., Trafford-park. Manchester, N....... cese orn — : i | : = 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, | ; Lewis, H. K., 136, Gower-street, Lendon, W.C. (Liston request) ............ 
E.C.; and North Woolwich 1:9 «erbe ene xr hex oa pau bos ; Lifts (Electric) 
Park Royal Engineering Works, Park Royal, London, W......+secsssccsccess — Wayeood-Otis, Ltd., Falmouth-road, London, S.£................. ———— €: 
armiter, Hope & Sugden, Hulme Electrical Works, Manchester. ............. — | Lubricating Oils 
Reason Manufacturing Co., Lewes-road, Brighton........ esee eee. 5 Rees (Cleaton E.) & Co., 21, Mosley-street, Newcastle-upon-Tyne. London 
Reyrolle (A.) & Co., Hebburn-on-Tyne...... iiie enn pre p. 200 Office, Caxton House, Westminster . — ....-«eoeees e "E 
Siemens Brothers Dynamo Works, 39, Upper Thames-street, E.C.. Supp. 194 and 20 Willcox (W. H.) & Co., 38, Southwark-street, London, SE... .ccssecesesscee 3 
Galvanometers (sce INSTRUMENTS) Manganesite (for Steam Joints) 
Hand Lamps Hudson (John) & Co.'s Successors, Mansell-street, London, E............ ee ee | 
Benjamin Electric, Ltd., 1a, Rosebery-avenue, London, E.C. .......ececeeees — | Metal Manufacturers and Workers 
British Thomson-Houston Co., Mazda House, Up r Thames-street, London, E.C. n Clifford (C.) & Son, Birmingham ............-..cee eee omatonhesenosooveo = 
Dorman & Smith, Ltd. (Head Office & Works) , Ordsal Electrical Works, Salford 15 Showell (E.) & Sons, Ltd., Stirchley, Birmingham (Sole Meat: Lionel Robinson, 
Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, 3, Staple Inn, London, WEG cu bd. cR utere a iege: Supp. 198 
London, E.C.; and Ponder’s End .c.csesececccececcceusescnevsecs Supp.2co | Metal Scra 
General Electric Co., 67, Queen Victoria-st., London, E.C.........sesececeeace 17 Joseph, r4 Earl-street, London-road, London, S.E.............. eere oe S 
eese Manufacturing Co. D Brighten xcd E Mie $ Lak ere Metal Lamp Makers 
emens Brothers Dynamo Works, Tyssen-st., Dalston, N.E....... upp. 194 and 20 Lam 
Simplex Conduits, Ltd., Charing Cross-road, London, W.C. ....... eese upp. 195 Beam Were: Una i Thane a Te. sand Branches. 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C........ T e Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, 
Heating Apparatus (see also COOKING APPARATUS) London, E.C. ; and Ponder's End ...............eeeeeees NEMO Supp. 200 
Bastian Electric Heating Syndicate, 185, Wardour-street, London, W. ...... 26 * General Electric Co., 67, Queen Victoria-st., London, E.C. “i¢0sdeenawe es seus. AZ 
Belling & Co., Derby-road, Edmonton, London, N. ............. cce — Imperial United Lamp Co., Caxton House, Westminster, London, &W......... — 
British Electric Transformer Co. Works and Offices : Hayes, Middlesex ...... 18 London & Rugby Engineering Co., 36 and 37, Queen-street, E.C. ......... Tn 
British Prometheus Co., Salop-street Works, Birmingham ; and London...... = Pope's Electric Lamp Co., Hythe-road, Willesden, London, N.W. .......... — 
British Thomson-Houston Co., Rugby ( England); and Branches............. 11 Rugby Lamp Co., Ltd., RUGDY...ssccccccecsecsnveusesvesecscecccvcucuss 
Edison & Swan United Electric Light Co., 123-125, Queen Victoría-street, Siemens Brothers Dynamo orks, Tyssen-st., Dalston, N.E..... Supp. 194 and 20 
EUR oe ; and Ponder's End ......... a E Supp. 200 Stearn Electric Lamp Co., 47, Victoría-street, London, S W..... yas. OVI IS 
ectric nance Accessories Co., Cheston-roa ton, rmingham Seah — 
Ferranti Limited, Central House, Kingsway, W.C., a He lnweed, Lancs.. Supp. 193 Mining Plant (meters, Co ed ticle do ttai dieit 11 
General Electric Co., 67, Queen Victoria-st., London, E P CORN M METUS 17 Crompton & Co., Chelmsford ; ind Salisbury House London-wall, EC... OR anos 
Rugby Lamp Co., Rugby, and 36 and 37, Queen-st., E T Sanani Lamps). — p : j j AM 
Siemens Brothers Dynamo Works, 39, Upper Thames-st., E.C. ....Supp. 194 and 20 Elsie Constela Gos Welvaramotun ani Bistiged Hots, New ee 
Sie x Conduits, Ltd., Charing Cross-road, London, W.C uro a Dee ud Supp. 195 street, E.C e* *a9*2092929997»2392»:.2060928*26 A . i sesesosetooonsososaooo REA oveocse m 
lectrical Co., 118-120, Charing Cross-road, London, W.C. ....... eee eee 18 Ellison, George, Victoria Works, 17 and 18, Warstone-lane, Birmingham s... 12 
Induction Coils Ferranti Limited, Central House, Kingsway, W.C., & Hollinwood, Lancs. Supp. 193 
Marconi s Wireless Telegraph Co., Marconi House, Strand, London, W.C....... General Electric Co., 67, Queen Victoria-street, London, ECC. ...............- 17 
Muirhead & Co., Ltd., 7, Carteret-st., Westminster, S.W. ; and Elmers End, Kant 16 Lancashire Dynamo & Motor Co., Trafford-park, Manchester ................ — 
Siemens Brothers & Co., Woolwich, London, SE gs vend FEE DH ec AH Mather & Platt, Park Works, Manchester. ............ eee. ieu daa vs T 
India Rubber Gloves Park Royal Engineering Works, Park Royal, London, W. ...... sce dace idt 
n d Parmiter, Hope & Sugden, Hulme Electrical Works, Manchester. . Y == 
India Rubber, Gutta Percha & Telegraph wo 2: Silvertown, ondes e. 13 Reyrolle (A.) & Co., Hebburn-on-Tyne........... eee Su p. 200 
Ingram (J.) & Son, Hackney Wick, London, N.E. ..........eee eene - Siemeris Brothers Dynamo Works, Caxton House, Westminster... "| Supp. 194 and 20 
MU E & Co., Woolwich, London, S.E. ...... TP e: 9 Vickers Limited, Sheffeld ; and Vickers House, Broadway, London, SW...... — 
u eads 
eir n ....... — | Classitiad index to Elactrical Trades continued on p. xxi. 


Hartjen (H.) & Co.. Noble House, 35-37. Noble street. London. E.G. .... 
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TELEPHONE RELAYS 


For use on ordinary telephone lines. 


Granular carbon microphone in sealed capsule., 

Magnification of current about 40 times with crisp- clear articulation. 

Automatic in its action and requires no attention. 

Will "Rip speech as received over the telephone so as to be 
audible throughout a room. 


Also TELEPHONE RELAYS or Magnifying Wiro!oss Signals or for Recording them. 


For Particulars ani Prices apply Patentee and Sole Manufacturer, 


S. Q. BROWN, 4, Creat Winohester 8t, LONDON, E.C, 


Jrondad Erde 


IS NOT AN EXPERIMENT. 


It is not something which we want you to put into service so that we may see what 
happens and benefit by your 'experience, but it is an Accumulator which has been 
used for Electric Vehicle Work for many years past and has clearly demonstrated 
that the results which it has given are far in advance of anything hitherto attained. 


WILL STAND HEAVY BOOSTING CHARGES. 


Many thousands of these Cells arein use and their successful operation amply 
proves that they possess the following advantages :— 


1. ITS LIFE IS BETWEEN TWO AND THREE TIMES THAT OF AN ORDINARY 
FLAT PLATE. 


9. THE RATE AT WHICH IT CAN BE RECHARGED DEPENDS ONLY ON WHAT 
HAS BEEN TAKEN OUT AND IS IRRESPECTIVE OF ITS SIZE. 


3. EVERY BATTERY I8 GUARANTEED FOR TWO YEARS. 
Circular 37, 
describing the Cell in detail, post free on application. 


s Ahome = 


MUIRHEAD & CO., * 


Makers of all the requirements of 


CABLE, LAND-LINE and WIRELESS TELEGRAPH STATIONS 


(Kelvin Recorders, Cable Relays, Inductance Shunts, &c.). 
WHEATSTONE, MUIRHEAD and other Automatic Transmitters and High Speed Receivers. 


STORAGE CO..." 
LIMITED & "^5 victoria streer 


TD., 


All correspondence to be addressed to the Works. 
Works: 
ELMERS END, BECKENHAM, KENT. 


Telegrams—MUIRHEADS. ELMERS END. 
Telephone —BROMLEY 50. 


London Office: 
7, CARTERET STREET, WESTMINSTER, S.W. 


Telegrams—MUIRHEADS, LONDON. 
Telephone —GERRARO 779. 


| 
| 
| 
| 
! 
| 
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“ It’s just as good !” 


“ it’s just as good / "" 


Don't sell an 
inferior lamp 


and put your customer off 
with the parrot cry of ‘‘ it’s 
just as good." It will mean 
ultimate disappointment to 
him and loss of business 
and repute to you. The way 
toincrease trade is to sell 


Osram 


— M À————— M M—— I ———9 
DRAWN WIRE 


amps 


They give all-round satisfac- 
tion. Thelamps of high effi- 
ciency, economy & strength. 


/ 


" lts just as good / ” 


am —— 


OUT ELE Ern Sce ir One ti egg 


Made at Hammersmith, Advertisement _of The 
i General Electric Com- 


ED a ixi PAST we 


London, W. Write at : p 
once for full particulars pany, Limited, 67, Queen E 

of increased discounts Victoria St., London, E.C. Ww GA ` 

uw — 
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“ It's just as good / " 
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“ It's just as good!” 
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| CAPSTAN CONTROL E 1 
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CAPSTAN,. 


| FOOLPROOF PEDAL SYSTEM 


J 
Everything is safeguarded—the motor, the e d 
capstan and the man. The pedal switch y 
is arranged so that depressing it causes 3 
the motor to start—releasing it brings the 
motor to rest. If an overload exists the 
circuit opens automatically. 


SIMPLE, SAFE, DEPENDABLE 


Any unskilled navvy or labourer can op- 
erate the capstan, without fear of damage, 
as all parts are interlocked. Ignorance 
or stupidity will not cause incorrect 
operation, which is impossible. 


Send for Leaflet 30 G, which fully de- 
" scribes this system. 


No. 30G. Pedal Switch for | 


electrically-driven capstan. IGRANIC ELECTRIC C? L7» TES 


147, Queen Victoria Street, LONDON. Works: BEDFORD. 


eo e A Ori? "at. $, 
diede a a A ie a te EEA ACOE E E E EON ESA E K ee ae se vatestostostetostesdestonto Ton To ato ostro teneo Tolet a a oT estestestesTeste Teo 


- ' | ACID-RESISTING | 
: : M P 
= z ; pt 
= .. E [| FOR PROTECTING ELECTRICAL FITTINGS a 
= Ideal for the Lighting of Works and other £z AND FOR INSULATION. — 
= large areas. = ID - 
= SUNLITE REFLECTORS = | B. 
= For HALF-WATT LAMPS. = TRADE Dni MARK. 1 
= A complete range of types and sizes covering = | y i 
| E every possible requirement is now ready. - | 4 
! = Let us send you full particulars—write now. = * | 
| = = | Ihe Damard Lacquer Co., Ltd., | 
| n - so 
98, BRADFORD STREET, | | 


= be GHA!) M. 


uen ems — 


THE PARAGON 
EARTH CONE 


s made o. Perforated Copper and ; 
filled with small charcoal or coke. 
It is cheap to instal because only ; 
a small hole is needed. It is | 


reliable and permanent. 


The cone is made in various sizes : 


for Lighting, Power, Tramways, : 


Telephones and Telegraphs. 


SCHOLEY & CO., Ltd., | 


Y 


The Mines of South Africa 


£15,000,000 of Machinery and Stores Yearly. 


To participate in this it is necessary 
to Advertise in the only Technical 
Journal published on the Mines. 


Che South African 
Dining Journal. 


(Established 1891.) 
Published Weekly in Johannesburg. 


The Official Organ of the Mine Managers Association. 
Reaches every Mine Official and Buyer every week. 


Advt. Tariff and Sahscription Rates can be obtained frora 
The London Office :— 
I25 Salisbury House, London Wall, London, E.C. ] 
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‘Tricity’ Electric Cooker 


is such a convenient oven 


T stands at the right height for the cook’s 

comfort, so there is none of that stooping 
which is the bane of a cook’s existence. 
Then it is so reasonable in the amount of 
current it consumes. In every way it is the 
most efficient stove made. This we can 
easily prove to you. Have you seen our 
latest model? This has all parts “earthed” 
and elements fully protected. Either call 
or write and obtain particulars of our 
propaganda in popularising the cheapest 
of all electric ovens—the “Tricity” Patent 


Electric Cooker. 


Sole Wholesale Agents jor 
“ Tricity” Cookers :— 
GILLESPIE & BEALES, 
A mberley House, Norfolk Street 
LONDON, W.C. 


Makers and Patentees :— | 
THE BRITISH ELECTRIC 
TRANSFORMER CO., Ltd., 
29a, Charing Cross Road, | 
LONDON, W.C. 


ELECTRICA 


— 


L CHINA. 


— 


Fal / Be 


SANDY 


ALL GOODS MADE BY MEMBERS OF THE CHINA 
FURNITURE AND ELECTRICAL FITTINGS MANUFAC- 
TURERS’ ASSOCIATION ARE MARKED WITH ABOVE 
TRADE Mark, WHICH IS A GUARANTEE 
OF ENGLISH MANUFACTURE. 


T. H. SIMMONDS, Secretary, 
BRYN, SEDGLEY, Staffs. 


Price 3s.6d. net. Fully Illustrated. 


The Elementary Theory of 
Alternate Current Working 


BY 
Capt. G. L. HALL, R.E. 


The aim of the author huz been to put the elementary principles of alternating- 
current work in as simple a form as possible and to endeavour to rob electrical phe- 
nomena of the mystery with which they are often associated in the mind of the begin- 
ner by reducing them, as far as possible, to every-day mechanical equivalents. e 
latter part of the book deals with the simple theory of the action of alternating- 
current machinery, all reference to the construction, testing and design of actual 
machines being omitted. The book is intended for those who already have some 
knowledge of the simpler electromagnetic phenomena and of continuous-current 


working. 


THE "ELECTRICIAN " PRINTING & PUBLISHING COMPANY, LIMITED, 
1, 2 and 3, Salisburv Court. Fleet Street. London. 
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LAMPS 


areever-Brilliant, havean encepttánaliy Long Life, 
and are most Economicalin current consumption. 


— M ARE 


They are manufactured by British Workpeople and have the 
High Standard Quality that Long Experience provides. 


A descriptive ibooklet—'* The Making ofjjWOTAN & TANTALUM 
LAMPS," can be obtained from the Manufacturers. 
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Advt. of SIEMENS BROTHERS DYNAMO WORKS LIMITED, Tyssen Street, Dalston, N.E. 
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Recommendation. 


Wirum lamp sales have largely been built 
up through recommendation. Wirum Lamps 
give such satisfaction that users insist on 
being supplied with them after once trying 
them. This is the kind of trade that pays 
you to cultivate. 


Attractive Wirum selling helps are at your 
disposal, so why not decide to get your 


share of this profitable, pleasant business ? 
Decide to-day. 


Sell WIRUMS. 


- Write for Particulars to— 


The Brimsdown Lamp Works, Ltd 
à NS ay eure. jindem: wei i NUNT 
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Heaton Works, 


NEWCASTLE-ON-TYNE 


. Telegraphic resa: 


C. A. P RSON [ | | 5 & y | i T » ! 
| ranches: 
, meson ar ad) [ He E 


TURBO NEWCASTLE-ON-T YNE: 


ix od p^ | oed d = ; -= KA | at E 
sun PRESSURE TURBINES, D. " coeur, SURFACE CONDENSING PLANTS. 
RE TURBINES. atent Compensating Winding ^ SEARCHLIGHT REFLECTORS. 
MP 
COMPOUND WOUND ALTERNATORS. .— PATENT VACUUM AUGMENTORS, &c., &o, 


MIXED PRESSURE TURBINES. “Close Voltage Regulation on Inductive Load. 


d 


PILKINGTON BROS, ST. HELEN’S, LANCASHIRE. 


0099000000000000000000000000900000000000009029 


4,000 k.w. STEAM TURBINE and SPEED REDUCTION GEAR. 


THE WORLD’S MARKETS 


ARE CONVENIENTLY REACHED THROUGH THE 


GREAT CENTRAL RAILWAY 


AND THE 


PORT OF IMMINGHAM. 


MOST MODERN DOCK EQUIPMENT. 
AVAILABLE AT ANY STATE OF THE TIDE. 
ALL GOODS EXPEDITIOUSLY HANDLED. 


cites for New Works and Factories, and in close proximity 
advantages sena to minimise the cost o! pons 


Immingham Dock is adjacent to numerous Valuable $ 
to ae and Iron Stone Fie!ds, and the many commercial 
bone side: and inns 


the Chief Goods Manager, Great Central Railway, Maryle 
Paton Street, Piccadilly, Manchester. SAM FAY, General Manager. 


Full Particulars of Facilities and Charges can beobtained from 
respecting Suitable Sites for Works from the Company's Estate Agent, 12, 


XX. 


| i 


EASTERN & SOUTH AFRICAN T 
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Eastern Telegraph Company, Limited, . 


€astern Extension Australasia 
| Celegraph Company, Cimited, 


wee 
A 


~ a - " RN 
, S L | ) t M 


ELEGRAPH COMPANY, LIMITED. B 
DIRECT SPANISH TELEGRAPH COMPANY, 


EUROPE & 
WEST AFRICAN TELEGRAPH COMPANY, 


AFRICAN DIRECT TELEGRAPH COMPA 


AZORES TELEGRAPH COMPAN 


OPEAN TELEGRAPH COMPANY, LIMITED. 
TELEGRAPH COMPANY, LIMITED. 


APH COMPANY, LIMITED. : j 


LIMITED. 


Y, LIMITED. | - ow mA 
LIMITED. 


Western Celegraph Company, Limited. / 


NY, LIMITED. | 


COMPANY, LIMITED. 


TELEGRAMS .. 


AUSTRALASIA, CHINA, JAPAN, DUTCH INDIES, AFRI 


SPAIN, PORTUGAL, the MEDITERRANEAN and 


SOUTH AMERICA. 


qaot 


STATIONS: 


S 
London : 4, Electra House, Finsbury Pavemen t, EC 
KENT" ve 11, Old Broad Street, F.C. 
8, Leadenhall Street. E C. 
Market Buildings, 29, Mincing Lane. EC 
26, Mark Lane, E.C. 
37, Holborn Viaduct, E.C. 
The Baltic Exchange, Bury Stree 
41 & 42, Parliament Street. S.W. 
5, Denman Street, Bor: ugh, S.E. 
The Foreign Auction Mart. Covent Garden, W.C. 
l 449, West Strand, W.C. (Charing Cross). 


t Entrance, E.C 


, ADELAIDE : ADVERTISER BLDGS., KING WILLIAM STREET 


i PERTH (W. AUSTRALIA) : MOIR'S CHAMBERS, ST. 
GEORGE'S TERRACE. 
| SYDNEY: GIBBS’. CHAMBERS,.7, MOORE STREET. . 

: CORNER OF PITT STREET AND BRIDGE STREET. 


;, ALEXANDRIA: RUE TELEGRAPHE ANGLAIS. 


;. CAPETOWN: EASTERN TELEGRAPH 
i GEORGE'S STREET. 


Aden : Central Station, Ras Boradli. 
DOA a Branch Station, Kiosk Tawahi. 
Pee i anch Station. amp, n Y 

tofagasta : Calle ashington, : 

Bahia (N. Brazil): 1, Rua Conseilheiro . |^ Sub-Office, 100, Main Street 

Bombay : Fort. Bombay [Dantas. Hong Kong (China) 

Cadiz: Alameda de Apodaca, Iquique: Esquina, Calles San Martin y 

Cairo: St. David's Bldgs., Chareh Emad- uls Uribe, 42, 48 and 50 
el-Din f ee er Lima: Calle Lampa, 422 

Callao: Avenida Jorge Chavez, 12 Lisbon (Portugal) : Rua do Arsenal 

Concepcion (Chili): Calle Barros Arans.- Madras. (India) - .. — 


———— 


CHAMBERS, ST. 
z - | 


Constantinople : 208 
Foochow (China) 


Gibraltar: Main Station, South Barrack 
- Road 


— 


| 
| 
| 
| 


dane no n 


Principal Cable Stations. Abroaa. 


» Grande Rue de Pera į Malta: Central Office, St. Geor 


Port Sald : Quay Francois Joseph, 10 
Resa Santa. 


———. 


CA, INDIA, 


iV 


P — - 


STATIONS : | 
Birmingham : 128, Colmore Row. 

Bradford : 4, Commercial Street. 

Bristol : 2, Small Street. 
Cardiff : 33, Mérchants' Exc 
Dundee : 50, Bell Street. 
Edinburgh : 38 Frederick Street. 
Glasgow + 5, Royal Bank Place. à p — ^ 
Hull : Exchange Buildings, Lowgate. 

Leith : 24, Gonstitution Street. 

Liverpool : K 13, Exchange B 


hange, Bute Docks. 


uildings. 

The Cotton Exchange. 

Manchester : 44, Spring Gatdens. 

Newcastle-on- Tyne : K, Exchange Buildings, Quaysid 


9 
Porthcurnow, Cornwall. 


AND FROM ALL POSTAL TELEGRAPH OFFICES 
— e mln odi iiem 


DURBAN : POST OFFICE BUILDINGS, - i 


BUENOS AYRES: 333-337, CALLE SAN MARTIN. 
. MONTEVIDEO : 449, CALLE CERRITỌ. 
PERNAMBUCO : 2, RUA DO COMMERCIO, 


RIO DE JANEIRO: 317, AVENIDA RIO BRANCO. 
VALPARAISO : CALLE PRAT 69 ANTIGUO, 211 NUEVO- 


Santiago (Chili): Calle Huérfanos 851 
Branch Office, 35, Strada Reals, | Santos (S. Brazil) : 4, Largo 11 de Junho- 
Valetta " Shar.ghai (China) 

Manila: 35 Calle Anloague, Binondo Singapore (Straits Settlements) 
Marseilles: Hotel des Postes et des T416- Smyrna (Asia Minor) 

graphes Suakin (Sudan, Red Sea) 
Para Se Brazil): 1, Travessa Campos 

ex " 


Suez (Egypt) Vg n 
Seym! Branch Office, Port Tewfik 
Penang (Straits Settlements) 


Talcahuano : Calle Colon, 147 
Tanegisr : Rue de crabe Anglias 
Fé.Calle Santa Fé |. Trieste : Palazzo delle te 


rio -de 
041 Vigo : Velazquez Moreno 20 and 22 


) 
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THE 


INDO-EUROPEAN TELEGRAPH COMPANY 


LIMITED. 


GENERAL offices: 18, 


Stations in England: 
^. LONDON --- 


LIVERPOOL - - 


MANCHESTER - 


Stations Abroad: 
ODESSA = 


TEHERAN - - - - 


7 4d 
ALL TELEGRAMS SENT OVER THIS COMPANY'8 LINES SHOULD BE MARKED 


Classified Index 


Microphones (see also AUTOMATIC TELEPHONES and TELEPHONE 


APPARATUS) PAGE 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 26 
British L. M. Ericsson Manufacturing Co., Old Serjeant’s Inn-chambers, 4, 

Chancery-lané; London, W.C. ss00% 4.060 va Rode eee x cen Sis ee | Ere e Re 4 
Siemens Brothers & Co., Woolwich, London, SE. .......... ecce 
Western Electric Co., Norfolk House, Victoria Embankment, W.C.; and North 

Woolwich.......... on e**25609$0060c999 $800*202009049209*0090294«20422a4508090950e69060**9097»09299 — 

Motors 
British Thomson-Houston Co., Rugby (England); and Branches ............ 11 
Crompton & Co., Chelmsford; and Salisbury House, London-wall, E.C......... — 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, E.C. .............. . — 
Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, 

Lendon, E.C.;.and Ponders End... edu reza EVA IER CEA S RV RE Supp. 200 
eos Construction Co., Wolverhampton ; and Dashwood House, New Broad- 

Street, EO. oes caese REEWAIR ARCA RNC ss M NT VPN FERT RM — 
General Electric Co., 67, Queen Victoría-street, London, E.C. ......... eee. "n 


India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. . 
Johnson & Phillips, 12, Union-court, Old Broad-st., E.C. ; and Charlton, S. E.... 

Lancashire Dynamo & Motor Co., Trafford-park, Manchaster ........... lees — 
Marelli ( Ercole) & Co., 19-20, Garlick-hill, Queen Victoria-street, London, E.C... 6 
Mather & Platt, Park Works; Manchester «..ouseeevhes oc eve wane bene anh — 
Scholey & Co., 56, Victoria-street, Westminster, London, SW. .............. 19 
Siemens Brothers Dynamo Works, Caxton House, Westminster.... Supp. 194 and 20 
Vickers Limited, Shetheld ; and Vickers House, Broadway, London, S. — 


Motor Starters (see also CONTROLLERS, RESISTANCES) 
British Thomson-Houston Co., Rugby (England) ; and Branches..... PRU owe .. 11 
Ellison (George), Victoria Works, 17 and 18, Warstone-lane, Birmingham ...... 12 
Ferranti Límited, Central House, Kingsway, W.C., & Hollinwood, Lancs. .. Supp. 193 


General Electric Co., 67, Queen Victoria-st., London, E.C, ........... eese 17 

Igranic Electric Co., 147, Queen Victoria-st., London, E.C. ; and Bedford........ — 

Reyrolle (A.) & Co., Hebburn-on-Tyne ............. een Vd waka . Supp. 200 
Oil Cans, Cisterns, Filters (see also LUBRICATING OILS) 

Kaye (Jos.) & Sons, Lock Works, Leeds; and 93, High Holborn ............. 6 

Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London; and Manchester.. — 

Willcox (W. H.) & Co., 38, Southwark-street, London, &E......... esee "E. | 
Oscillographs 

Cambridge Scientific Instrument Co., Chesterton-road, Cambridge. England .... 13 

Paul, R. W., Newton Avenue Works, New Southgate, London, N............ . 8 

Siemens Bros. & Co., Woolwich, London, S.E. ............ d Qu ade eai e e bck . 9 
Platinum 

s.ssasexesoMpp, 193 


Blundell (J.) & Sons, 199, Wardour-street, London, W. ..... 


Portable Wavemeters 
Marconi's Wireless Telegraph Co., Marconi House, Strand, London, W.C. ...... 
Protective Apparatus for H.T. Lines and Plant 
Isenthal & Co., Denzil Works, Neasden, London, N.W........... eo Upp. 196 


Pumps | 
len (W. H.), Son & Co., Bedford ; and Queen Anne's-chambers, Westminster, SW. — 
Beaumonts Limited, Pump Works, Stockport, England . 2 
Clarke, Chapman & Co., Gateshead-on-Tyne ; and 50, Fenchurch-st, London, E.C.. 2 
gae ae * Co., Buffalo (London Agents : J. Livingston, Ltd., 30, Great S 
ejéns, » eJ aeeesvesveseeoasd eeeaeeeseeepeteoanterese "40990299 eseease ee LJ "e*5 

Gilbert Gilkes & Co., Kendal.......sccceccsocceccceose ; 
Mather & Platt, Park Works, Manchester.......-ccccscsccccccsscsscccreces 
Willcox (W. H.) & Co., 38, Sóuthwark-street, London, SE. esevenes ee TTE) 


**«2a225€9660929204€6(9060s5952922999909 


DD Oe d id ue id deed Ide tet ind Web eed oe—— ibo 


to Electrical Trades—Consinued from page xv. 


OLD BROAD STREET. LONDON. E.C. 


(18, Old Broad Street, E.C. (always open). 
6 and 8, Lime Street Square. 

10 and 11, Mincing Lane, E.C. 

African House, 6, Water Street. 
Duchy Chambers, Clarence Street. 


for SOUTH RUSSIA. 
for PERSIA, in communication 
with INDIA and the FAR EAST. 


- om 
, 


VIA INDO.” 


T. W. STRATFORD-ANDREWS, Managing Director. 


Sore Soe e a e" Agr ee oe Ses 


Publishers 
Lewis, H. K., 136, Gower-street, London, W.C. (All Technical Books) ..... , 
“South African Mining Journal” London Office: 125, Salisbury House, 
London. Wall, EjG...cioa e a2 o 
Pyrometers : 
Cambridge Scientific Instrument Co.. Chesterton-road, Cambridge, England.... 13 
Crompton & Co., Chelmsford ; and Salisbury House, London Wall, E.C....... . = 
Paul, R. W., Newton Avenue Works, New Southgate, London, N. 
Siemens Brothers Dynamo Works, Caxton House, Westminster... . Supp. 


*€*2909800€0€6089090€09^84a840290060099000990(.*0990900c«4€998 


Railways » 
Great Central Railway.....esscccccccccccesccsceees — Voss vex x auM ted 

Resistances (see also CONTROLLERS, MOTOR STARTERS, &C.) 
British Thomson-Houston Co., Rugby (England); and Branches. ....... (9x A 
Crompton & Co., Chelmsford ; and Salisbury House, London-wall, E.C...... oon = 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, E.C........... esee — 
Ferranti Limited, Central House, Kingsway, W.C., & Hollinwood, Lancs. Supp. 193 
General Electric Co., 67, Queen Victoria-street, London, E.C............ eee. 17 
Isenthal & Co., Denzil Works, Neasden, London, N.W.......... eere Supp. 196 
Reyrolle (A.) & Co., Hebburn-on-Tyne......... eee eee eher Supp. 200 
Scholey & Co., 56, Victoria-street, Westminster, London, SW .......... HS 19 

Resistance Wires ! i | 


London Electric Wire Co., Playhouse-yard, Golden-lane, London, BC uoces . 4 
Wiggin (H.) & Co., George-st., Birmingham ; & 3, Staple-inn, London, W.C. Supp. 197 


Slate Slabs 
Ashford, Dunn & Co., Holderness-road, Hull............... een 3 


Schools and Colleges 
Electrica] Standardizing and Testing Institution, 62-70, Southampton-row, 


London, E.C. .......-. eer errr er eT E Ra Ra e NN Rap ate owas " 
Screws, Terminals, &c. 7 
irmingham (Agent: Lionel Robinson, 3, Staple 


Showell & Sons, Stirchley, Bi 
Inn. London, W.C.) «swcsscscccoesas Cae dee et dE VA E Me a waren Suvv. 198 
Stampings and Sheets for Dynamos, Motors, &c. 
Sankey (J.) & Sons, Albert-street Works, Bilston, Staffs (Agent: R. Jenkins, 
97 Bishopsgate, London, E.C.) "2500299 ec» 'on2(v* €9*09090502s*20*999929928286 — 


Crompton & Co., Chelmsford ; and Salisbury House, London-wall, BAG hose . 
Dorman & Smith, Ltd. (Head Office & Works), Ordsall Electrical Works, Salford 15 
Edison & Swan United Electric Light Co., 123-125, Queen Victoria-street, 
London, E.C.; and Ponder's End...... celer nmm Supp. 200 
Electric & General Works, Ltd., 15, Victoria-street. London, S. W........ """-- 
Ellison, George, Victoria Works, 17 and 18, Warstone-lane, Birmingham ... 12 
Ferranti Limited, Central House. Kingsway,W.C., & Hollinwood, Lancs. Supp. 193 
General Electric Co., 67, Queen Victoria-st., London, E.C. ... «4. «ern rre kar K 
rn & Phillips, 12, Union-court, Old Broad-st., E.C. ; and Charlton, SE... 
undberg (A. P.) & Sons, 477-487, Liverpool-road, London, N. »e6990920920*99900€08 — 
Park Royal Engineering Works, Park Royal, London, e«"2060«90090009*9909029 — 
Parmiter, Hope & Sugden, Hulme Electrical Works, Manchester... .. ...- za 
Record Electrical d Gen ous Westminster, London, SW. ..... e — 
Reyrolle (A.) & Co., Hebburn-on-Tyne..... ee ere dos er 
Siemens Brothers Dynamo Works, 38-39, Upper Thames-street, kanion. EC. 
W.C. eeeoneeobCan @ eee 


Simplex Conduits, Ltd., Charing Cross-road, London, 
Sun Electrical Co., 118-120, Charing Cross-road, London, W.C. ..-essecereecees 


[Classified Index to Electrical Trades continued on next page.) 
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Switches and Switchboards (see also CONTROLLERS, MOTOR STARTERS 
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COMMERCIAL CABLES 


EXTEND OVER TWO- THIRDS ATENTE THE WORLD. 


a 
* 


ENGLAND LE 


/ A r ‘ ) 
"0 a A ; \ E } 2. 
AL / J < £ L N " „A A SUIFOUNDL ARD i 
" A À A A f " " ÁN ` ` TN wJ L- A 
ancouvews D j p. ‘ Le 
PACIFIC Wavy SIT SSSNQNN : 
OCEAN san raancloco IEEE I N O te Raw a's VA V } 
STATES| HO ez EE — mi M J| STATE : = 
4 um 
" 


j r 
p 4 è 
A / P 


— 


ATLANTIC 


= m: 


TRANSATLANTIC CABLEGRAMS FORWARDED TO ALL PARTS OF THE WORLD, 
FIVE DUPLEXED ATLANTIC CABLES 
To the UNITED STATES, CANADA and INESWOEOUINIDLA TNI). 
THE COMPANY CONTROLS AND OPERATES AN EXTENSIVE LAND LINE SYSTEM THROUGHOUT THE UNITED STATES, 


PACIFIC CABLES i 


t 
TO HAWAII, GUAM, PHILIPPINES, CHINA, JAPAN, &c. ' 
MOST DIRECT ATLANTIC ROUTE TO AUSTRALASIA, VIA CANADIAN PACIFIC RAILWAY TELEGRAPHS AND BRITISH PACIFIC CABLE 


CUBA CABLE 


THE ONLY ALL-CABLE ROUTE BETWEEN EUROPE AND HAVANA. 


$ eS —— n 
SO RH COLE Wesicea Do 0^ VIA COMMERCIAL.” TAS INDICATION yor CHARGED FOR. 
( COMMERCIAL PACIFIC CABLE CO. COMMERCIAL CABLE CO. OF CUBA. CANADIAN PACIFIC RAILWAY TELECRAPHS. 
CONNECTIONS :4 HALIFAX & BERMUDAS CABLE CO. DIRECT WEST INDIA CABLE CO. NEWFOUNDLAND COVERNMENT CABLE & TELECRAPHS 
BRITISH PACIFIC CABLE. UNITED STATES ALASKAN CABLE. ALL TELECRAPH COMPANIES AND ADMINISTRATIONS. 
OFFICES IN GREAT BRITAIN: 
Telephone Telephone 
LONDON : 63 & 64, Gracechurch Street, E.C. Avenue 1146, 1147, 1148 LIVERPOOL : F7, Exchange Buildings . 2 (2 lines) Central 
Principal Office—ALWAYS OPEN) Cotton Exchange, Old Hall Street ` 2s — 
- 23, Royal Exchange, E.C. . Avenue 1146, 1147, 1148 MANCHESTER: a 8, i SE Street, Cross Street E ae City 1608 
a 1, Shorter is Court, Throgmorton reet, EC... London Man TIER NEWCASTLE-ON-TYNE 29, Sendhil) |) |)  .. National 1856 
: 1, Northumberland Avenue, „Charin Cross, W.C. Gerrard 6145 BRISTOL: Backhall Chambers, Baldwin Street A ae 61 
i 5, Denman Street, London .E. a Hop 878 WESTON- -SUPER-MARE : 3, Richmond Street i Ka 143 
7 East India Avenue, pecia E.C. .. Avenue 1146, 1147, 1148 GLASGOW : 28, Gordon Street .. SU ke City 7508, 7510 
ad The Baltic, St. Mary Axe, E.C. ye 7438 EDINBURGH : 18c, George Street b. "i Uds uw $94 
» 166, Piccadilly, W. oe ee ae ee MN 9992 LEITH : 5, Bernard Saent os oe ee ee 5620 
ii 34, Victoria Street, SW. p un EE Victoria 4158 DUNDEE : 50, Bell Stree Mv. ate t 
s 38, Snow Hill, Holborn, EC. .. ...  .. City 4800 SWANSEA (Agency) : 15. Adelaide Street — ..  .. 


HEAD OFFICE, NEW YORK : 253, Broad way, CLARENCE H. MACKAY, President. GEO. G. WARD, Vice-President and General Manager. 
GENERAL OFFICE, LONDON: 63 & 64, Gracechurch Street, E.C. (always open). FREDERICK WARD, Manager in England 


Classified Index to Electrical Trades—Continued. mu 


Supplies for Cable Ships rack | Thermometers 
ndia Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. 


hnson & Phillips, 12, Union-court, Old Broad-st., EC. ; nd Cha enr i 13 | T ie arcc Scientific Instrument Co., Chesterton-road, Cambridge, England.... 13 
ohnson ps, nion-co road-s an riton, : 
T emens Brothers & Co., Woolwich, London, S.E. ools, Spanners, &c 


Kaye ( Jos.) & Sons, Lock Works, Leeds; and 93, High Holborn, Lannon a e 6 


- ew 


| Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London ; = 
Connolly Bros., Blackley, Manchester—London Agents : C. F. wie 301 | Willcox (W. H.) & Co., 38, Southwark-street, London, &E........... eee 
G ane we , Euston-road, Ps Mn ; d T e UE = i Transtormers is i 
' di a Se Ore S eae aaa ohn de eae a | British Electric Transformer Co. Works and Offices: Hayes, Middlesex ...... 
rd 8 Had Noe He ai Works Co., Blomfield-street, London-wall, London, 1 British Thomson-Houston Co. Rugby (England) ; sand Branches gar seo UNE CUN 11 i 
E E die qe Duda caw os T , ick, Kerr church yar nnon-street, ) eeren Ge 
Hooper Eu miesrapb e Rubber Works, 31, Lombard-street. E.C. ; and Mill- | General EAT $7, Queen Victoris eet London, E.C. iE A | 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E... . 3 Turbine (H draulic) aaa a 
bl a mots is u^ ace mag tase ee rr EE ius 2 Cilbert Lt ad & Co., Kendal ux f 
tern tr ” , Vict i , no T [INénGal...eccoooosoosenoeoonseoccccnutsosvonatobcutot et i 
Woolwich a ALA... —» Turbine (Steam) Makers ü 
| emi Thomson-Houston Co., Rugby (England); and Branches..........::5* 
Telegraph Masts and Poles e Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, E.C. ......- ees 21 
E" LE Addison & Co., Sunderland.............. lecce nnn ANN LU (C. A & Co., AIDS e stew . = us ^ DskMos 
elegra ngineers -alternators a ynamos (see also ERNATOR 
oe, S. zw Great Winchester-street, London, E.C. ..... cee eee e eee eenee 16 | British Thomson-Houston Co., Rugby (England) ; and Branches .....-++++:: 
British Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool.......- 1, 26 Dick, Kerr & Co., Abchurch- -yard, Cannon-street, London, E.C. ....... eer = 
Henley’s (W. N Toeman more Cò.. Blomfield-street, London-wall, London, iei Electric Construction Co., Wolverhampton ; and Dashwood House, New Broad- 
E.C.; and Nort OO IWICh.^. cae aad dci ACCU OUI a ERA CR CCo S di CR Roo he oa E street: eC aussie eae ke A UE IMG d RAS a ee OG KA XA CV ei a ew oe V He 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E.... 13, General Electric Co., 67, Queen Victoria-street, London, E.C. ..... een n 7 . 
ohnson & Phillips, 12, Union-court, Old Broad-st., E.C.; and Charlton, S.E.. 1 | Lancashire Dynamo & Motor Co., Trafford-park, Manchester .... eee 21 i 
iemens Brothers & Co., Woolwich, London, S.E. ....... «seen kd Parsons (C. A.) & Co., Heaton Works, Newcastle-upon-Tyne .....«eeeeen 
Tinsley (H.) & Co., Eldon Park Works, South Norwood, London, SE........... Vacuum Cleaners dues d 
British Thomson-Houston Co., Mazda Hou:e, ar Thames-strest, London, 
Tes Coa acu Ni tamea beige ee te Edison & Swan United Electr Light Co., 123-125, Queen Victoria-street 
dxg als ee ee E ' ndon, and Ponder’s End .......csccscersenscscsevetesees 
Telephones and Telephone Apparatus General Electric Co., 67. Queen Victorla-street, London, E.C..+.-secerereeceee i 
ritish Insulated & Helsby Cables, Ltd., Prescot, Helsby and Liverpool........ 1, 26 Magic Limited, Farringdon- -avenue, London, E.C. ........eeeee enne Supp. | 
British L. M. Ericsson Manufacturing Co., Old Serjeant's Inn-chambers, 4, Siernens Brothers Dynamo Works, 38-39, Upper Thames-street, London, E.C. à 20 
Chancery-lane, London, W.C. ; and Beeston, near Nottingham...........-. Supp. 194 an 195 
General Electric Co., 67, Queen Victoria-st., London, B.C. sis teasieeweresven 1/ Simplex Conduits, Ltd., Charing Cross-road, London, W.C........eeeeees Supr. 18 
Muirhead & Co., Ltd., 7, Carteret-st., Westminster, SW. ; and Fans End, Kent 16 Sun Electrical Co., 118-120, Charing Cross-road, London, W.C. ........- es : 
Siemens Brothers & Co., Woolwich, London, S.E. ................. eee oo 9 Vulcanised Fibre 
Weetern Electric Co., Norfolk House, Victoria Embankment, W.C. ; and North Burns, J., 189, Central-street, London, E.C. ....s.ssesesseseseseseeresseret 6 
cud Woolwich ......... dd 5 SUAE dois I RA NOU RACE CR aca o RU dee dO eae re MN e zm - Spicer Brotin. o. New Bridge-street, London, EC. ......sesssresseresese ' 
esting Sets avemeters (Po e) ! 
Elliott Brothers, Central Buildings, Tothill-street, Westminster, London. SW... 3 | Marconi's Wireless Telegraph Co., Marconi House, Strand, London, W.D... -— i 
Everett, Edgcumbe & Co., 117, ictoria-street, Westminster, S.W.; and Collin- Wire Covering Machines 
dale Works, Hendon, N.W Serre eee eee eee ee eee 12 Johnson & Phillips, 12, Union-court, Old Broad-st., E.C. : and Charlton, S E... 1 
Evershed & Vignoles, Acton-lane Works, Chiswick, London, W.ossexs exea — Wireless A aratus x 
eral Electric Co., 67, Queen Victoria-st., London, E.C. se... seeeeee eres 17 re p = ni IG 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E.... 13 Brown, S. G., 4, Great Winchester-street, London, EC. ...-..-+++- Wo pe 
Nalder Bros. & Thompson, 97a, Dalston Lane, London, N.E....-.e.sseeescees 1 Mond ' Wireless Telegraph Co, Marconi House, Strand, London, aM" 
Paul, R. Newton Avenue Works. New Southgate, London, N............es ens Bros oolwic ndon, SE. ...a.sessssoososososoeset enes 
Record Pe en) renue Works New Southgate, Lon Condor: SW. ...... Dd Muirhead & Co., Ltd., 7, Carteret-st., Westminster, SW. ; and Elmers End, Kent 16 
Weston Electrical Instrument Co., Audrey House, Ely place, E.C.......... e — | Zines (Non-Encrusting) 9 
White Electrical instrument Co., 2 and 4, Gloucester-street Clerkar weil, EC.. — Siemens Brothers & Co., Woolwich, London, SE... 4... eee aer — 
b 
’ 
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=) Tue WESTERN UNION 
TELEGRAPH-CABLE SYSTEM. 


The Largest Telegraph and Cable System in Existence. 


zz DUPLEXED TRANSATLANTIC CABLES. 
SPECIAL CHEAP SERVICES 


CABLE LETTERS | _ WEEK-END DEFERRED 
12 WORDS 3/- aa ct CABLEGRAMS 


24 WORDS 4/6 
Plus 21d. for each additional word. Plus 23d. for each additional word. 440: PER WORD i 


The above quoted Rates apply to New York, Montreal, Boston, Quebec, &e., &c. 
Correspondingly low rates to other places in Canada and the United States, also 
to Cuba, Argentine Republic, Chili, Peru, Australasia, &c., &o. 
FOR FURTHER PARTICULARS APPLY TO— 


GENERAL OFFICES, 26, OLD BROAD ST., LONDON, E.C. 
Telephone 6261 LONDON WALL. 


Tr AND ACCURATE SERVICE TO CANADA, UNITED STATES, WEST INDIES, CENTRAL 


AND SOUTH AMERICA, AUST RALASIA, NEW ZEALAND, &c, &c. 
DIRECT AND EXCLUSIVE CONNECTION WITH via heel . 


MARK YOUR OABLEGRAMS with one of the;following Indications: 
“Via WESTERN UNION" 
“Vie ANGLO” 
or “Via DIRECT" 


. These Routes are respected by uat Post Office Telegraph Station in Europe. 


OOA AAA ppl 
IN TWO VOLS.—Vol. I., price 12s. Gd. net. Vol. II.. 14s, net. 


A Handbook for the Electrical Laboratory & Testing Room. 


By Dr. J. A. FLEMING, M.A, ripe M.R.l., &c. 


This Handbook has been written 


Een Y. AM 


5 THE ELEOTRICIAN " PRINTIN G & PUBLISHING CO., LTD. SALISBURY COURT, FLEET ST., LONDON 


ARATE ERRATA | 


a 5 
UU. T 
: SPECIAL NOTICE. : 
CA | | n «die 
a e | i | " ! 
^ e e 99 | 
i “The Electrician" ANNUAL TABLES. 5 
we "These important Tables and Data relating to Electricity Supply In : 
a the United Kingdom in 1915 (which have been published annually since Uc 

F.H 1887) are now obtainable price 2s, Gd. net., post free 2s. 9d. | a 
i The Tables of Coloniai (and certain Foreign) Eleotrioity Supply, Power if 

E and Traction Stations are also obtainable price 2s, Gd. net., post free "i 

La The two sets of Tables are supplied price 4s. Gd. net., post T 
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REAL 


= BASTIAN 
HEAT. 

The only scientifically 

designed High Temperature H E. A I E R S 
Electric FIERI ern 


THE BASTIAN ELECTRIC HEATING SYN., LTD. 
HAS STOOD THE TEST ( THE TEST OF TIME. (The Pioneers of the Electric Fire), 185, Wardour St., London, W. 


ALL MATERIALS USED 
ARE SPECIALLY SELECTED 
TO SMEUENSSTABNDD RED HEAT. 


Their Design, Construction and Application, 
A GREAT WORK b 


[ELECTRIC GRANES:|/ 
jac ! | 


H. H. BROUGHTON, 


Department, and —- on Mach 
Design and Structures at the Municipal Technical Col x b ghton, id 


Price 2 5s. nett, By post (U.K.) 9d., abroad 1s. 8d. extra, 


b . Full Prospectus free on application. 
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“THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, LIMITED, 
1, 2, & 3, Salisbury Court, Fleet Street, London. 


PRESCOT ENAMELLED WIRE. 


Pre-eminent for winding Field Coils, Arc Lamp and Instrument Coils, 
etc., especially where these are to work in a moist atmosphere. 


Lapped with cotton it makes a durable Bell Wire for all situations. 


The enamel employed is the outcome of long and careful experiments; 
it is non-hygroscopic, non-inflammable, and not softened by heat, 
nor affected by salt water, acids, alkaline solutions or oils. 


Manufactured at Prosoot by 


BRITISH INSULATED & HELSBY CABLES, Ltd. 


Head Office: PRESCOT, LANCASHIRE. 
Works: PRESCOT and HFIELSE Y. 


Court, F 
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